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& & Someone told me that
cyberspace was ‘everting.’ That
was how she put it."” “Sure. And
once it everts, then there isn't
any cyberspace, is there? There
never was, if you want to look
at it that way. It was a way we
had of looking where we were
headed, a direction. With the
grid, we're here. This is the
other side of the screen. Right
here. (....) The world we walk
around in would be channels.”

= William Glbsan, Spook Country

e
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Foreword

Mew technologies have been driving the growrth of
clties for thousands of vears, from the invention of
agriculture and squeducts to the steam englne and
alectricity But while the urban innovations of the past
regtructured the physical woorld, voday’s big break-
throughs work behind the scenes, sensing shaping and
revealing invisible potterns and new virtual spaces
Augmented reality (AR) is poised to reshape cities in
ways that were unimaginable just a decade ago. This
repart, The Augmented City, by 2023 Urban Tech Fallow
Greg Lindsay examines both the exciting potential and
the grave challenges posed by the integration of AR into
urban life.

The rise of AR intreduces exciting pessibilities for
transforming urban spaces and improving clvic life.
[magine a city where residents can engage with real-
time data on everything from public transportation

to public art, ar where digital teals puide wisitors with
enhanced accezsibility and story-telling. Howeewer, the
zame technology that can make cities more interactive
alza risks eroding privacy, distorting public spaces,

and deepening social divides and inequities, 4s we've
legrned from previous technological disruptions like
ride-hailing and short-term rentals, clties face a critical
dilernma; act wo quickly and risk wasting resources on
Aeeting trends, or move too late and struggle to manage
the conzequences. Lindsay's exploration of AR through
both best-case and worst-case scenarios highlights

the need for cities to anticipate the impacts of this
powerful new technology and praactively shape how
these tools are permitied to be depleyed.

The Augmented City underacores the urgency of our
work at the Urban Tech Hub to help governments
anticipate the impacts of new technologies, revealing
that unchecked AR could lead to s public realm dommi-
nated by corporate interests, data harvesting and

filter bubbkles that fragment shared spaces. Without
thoughtful regulation and governance. we risk allowing
technology todisrupt urban life in ways that priorvitize
profit cuer people.
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Cities should not only be prepared to respond to tech
innowvatikons but should also play a central role in regu-
lating their responsible usa, By developing public-pri-
vate partnerships and fagtering civie tech ecogystems,
clties can leverage AR to enhance transparency and
clwic engagement, rather than surrendering comtrol to
avternal forces and private interegts,

The report outlines 10 recommendations for helping
cities understand how to embrace the opportunities
of this new technology, while keeping [ts disruptive
tendencies in check, From establishing AR advisory
boards and public registries tozoning guidelines,

and privacy ovdinances, thess recommendations can
ampower cities to safeguard public spaces and enzure
afuitable pocess to AR technologies

Lindzays thoughtful, pravocative and compeehensive
repart ia an edgential guide for city leaders, urban plan-
ners, technologists, and community advocates seeking
to nevigate this exciting yer challenging new era. The
Augmented City ke just the beginning of Increzaing owr
understanding of how cities will be shaped by AR This
report ks bath an cptimistic vision of the power of tech-
rclogy to bring people together in mew ways, but alaa
an important reminder to be ever vigilant In protecting
the public from the intrusion of unchecked and unregu-
lated urban technologies.

Michael Samuelian
Founding Director, Lirban Tech Hub
Jacobs Institute at Cornell Tech
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Executive
Summary



Who “augments”
the city?

The adwent of smartphones nearly 2o years ago was
alandmark of urban tech, spawning “disruprive” new
busziness models changing how cities are parceived and
consumead While startups swch ag Uber and AlrBnB
creaved value for customers, they also produced costly
externalities for cities, ranging from a strain on housing
zupply to increases in traffic congestion and fatalities.
Municipal governments strugeled to understand thesze
compantes’ sofiware and business models, hampering
afforts to manage and ultimately regulate them. They
faced a now-familiar dilemma: move too quickhy and
risk precicus time and ensrgy on inconsequential devel-
opiments, or move tog Jate and pay a steep price for cheir
earlier inactlon. Knowlng whether and when to act is

— and will always be — crucial,

This report asks owo questions: Whar ls the next disrup-
tive technology to reshape the urban public realm? And
hiovw can they better anticipate its effects upon arrival?

The answer to the first s augmented ceality (AR),
wihtich is peized to finatly go mainstream after already
being present in cities for years, The overnight success
af the AR game Fokéman GO in 2016 demonstrated
hevw real-tirme information gverlaid on public space
could produce radical changes in usage and behavior
bMore recently, Meta, Apple, Google and others have
collectively spant tens of billions of dollars developing
wearahle devices to do just that fwith decided]ly mixed
resultsy. Meanwhile, the rapid rise of generative Al has
enhanced their appeal by imbuing them with powerful
neny features, while simultaneoushy granting Al its own
phy=ical form Failure to understand the urban impli-
cationg of these twin evolutions will angure anether
decade of dismuption.

The second guestion iz addressed through a foreaight
technigue known as “threatcasting” which grounds
potential futures in the concrete form of stories about
zpecific persons responding to identified threats. Dewal-
oped by former [ntel futurist Brian David Johnson,
threatcasting employs insights gleaned from research
and expart interviews to guide multidisciplinary groups

1 hrpelfithaemcasiing s edu
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&& This report asks two

guestions: What is the next

PR I R
- ja=dq

disruptive technology to -

reshape the urban public
realm? And how can
they better anticipate its
effects upon arrival?”

inenvisioning and planning against these threats a
decade in the future.

To this end. a cohort of cureent- and farmer public offi-
clals drawn from city governments and agencies in BMew
York Los Angeles, Miaml Philadslphla, Pittsburgh, and
beyond, supplemented by policy experts, KR creators,
and foresight practitioners, were collectively convenad
virtually ower six months in January-lune 2023 and
fimally in persen in July 2023 to explore this prompt:
What are future uses of ougrmented reality [n citles, and
what are the implicarions for manoging public spoece

and safety?

Their responses yielded dozens of stories imagining
both best-case and worst-case scenarios that were
then distilled into & set of “findings” — thres potentlal
threars, matched with a corresponding trio of opporie-
nities — alternately reflecting the coflactive fears and
aspirations of participants. Each finding iz paired with
aser of “flags.” which are signals of a threat or oppor-
tunity emerging and “gates,” a set of concrete steps for
mitigating threats or seizing epportunitises. Each set of
findings, flags, and gates — grouped under the headings
of threat and opportunities — follow




Threats

o Tech Encroachment: Unless cities act, unchecked
AR will erode public space and privacy

Big Tech platforms will deploy AR in urban settings What to look for:

without adequate oversight, compromising privacy, g * nT AL

exacerbating inequality and further epoding public « Big Techz expansion into urban Infrastructure and
trust theowgh data harvesting, algorithmie control, and pubkic spaces

th tlon of i kil nal filter bubhble

R R PR £ % + [nadequate regulation and eversight of AR and &l
The relentleas pursuit of new products and data will + [ncreasing gentrification and social fragmentation
drive these companies to infiltrate cities, buildings,

» Onper-rell Al-driven decision-making
and bodies using combinations of AR and AL They RRENE A G e

will deploy thess in conjunction with a broad range of + Privatization and fragmentation of urban informa-
sensing systerns, from “smart homes" and autonomous tion ecosyEiems

vehicles to hiometric data extracted from wearables,

Without proper regulation at federal and local levels, What to do about it:

these companies will pursue market deminance with g * nT AL

minkmal consideration for ethical implications or soci- « Establish municipal oversight and regulation of 4R
etal impacts. axperiences

« Foster public-private partnerships for responsible

This threat will b lified by the transfo ion of
eat will be amp by the transformation o AR ARt

AR Into the primary interface for extractive technol-

ogies, including whiguitous luxury surveillance and « Enmhance municipal capacity for AR governance
emotionally paragitle Al companions. fs AH gradu-

ally supplants smartphone usage, it will becoms the

primary means through which hundreds of millions + Ensureequitable access and protection in AR-en-
of wsers experience these effects daily, with particu- hanced spaces

larly acute impacts In dense urban envirenments. The

pelvatization of both physical and digital public spaces

will accelerate asg cities outsource the management and

maonetization of AR experiences.

+ Promote digital literacy and public awareness

The expanzion of social media filter bubbles into phys-
ical space will further fragment society, as users opt for
perscnalized experiences that reinforce existing beliefs
and hiases. This will contribute to the eresion of shared
reality and democratic consensus. The shift away from
open, publichy-vetted data toward private vendors will
create confusion and entrench users in incompatible,
overlapping realitles, affecting everything from baskc
navigation o social interactions.
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o
Augmented Predation: AR is expanding (. TJ f._. __"
the attack surface for malicious actors Ir“---“"_';}
i .:'ll.‘._#.‘-'_-. y I

Augmented reality at scale will create novel cpportunk-
ties for criminal acthvities, Ainancial scams, and worker
exploitation, particularty targeting vulnerable popula-
tions theough sensory deception and misinformation
while sverwhelming exlsting public zafety,

These threats will emerge from & willful disinvestment
in gecuTity, safety, and content moderation, presenting
unprecedented challenges for law enforcement and
policymakers. The combination of ARs spatial mani-
festation and &l agents will provide criminals with
povererful new tools to identify and target victims in
public spaces.

The most insidious developments will inalve AR
deepfakes powered by stolen personal data Criminals
will use these technologies to create convincing spoofs
of trusted figures, leveraging AR's growing verisimili-
tude to decelve victims senses and gain thelir trust. This
toxte combination of visual and auditory manipulaticn
will became partboularly effective o= users become
desensitized 1o AR experiences gnd find it increasingly
difficult to distinguish between their filter bubbles and
mealicious fabricatioms.

The targets of these attacks will disproportionately bhe
members of vulnerable populations, including sldecly
individuals given AR devices by well-meaning family
members, Immigrants required to use certain technal-
ogies due to their legal status and workers mandated
touse AR for their joha. As these formerly disembodied
threats take physical form, local law enforcement will
atruggle to understand thelr nature and jurisdiction, let

alone develop the capabilities to detect, prevent, invest|-

gata, or prosecute them,
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What to look for:

+*

®

-

Evolution of traditional scams leveraging AH and
AR technologhes

Sengory manipulation and misinformatlon in
urban spaces

Exploitation of AR infrastructure vidnerabititias

Challenges in law enforcement and jurisdiction

What to do about it:

Estahlizh 8 H-free” zones and protect physical spaces
Foster public-private partnerships for AR safety

Protect vulnerable communities frem tech
ayplaitation

Enhance daca security and identicy protection
Cormbat AR-enabled hate spesch and daception

Enmhance law enforcement capabilities for AR-re-
lated crimes




¢§?]w Digital D - “Neighborhoods in flux"
- are huth targets and threats

AR deployments will have uneven impacts across clties, potentially

destabilizing certain nelghborhoods through digital What to look for:
redlining and the erosion of shared urban experiences. e T e

« Erosion of local community and services
Just as previous generations of urban technologies
disrupted incumbent husiness madels and infrastroc-
ture, AR ahility to everwrite reality will have cascading + Changing civic engagement patterns
effects on the built ervironment. This digital transfor-
mation will mireor historic patterns of disinvestment,
with historically marginalized communlities aelther + [nformation integrity and misinformatlon
starved of AR Investment and services or targeted for
dizruption through digital redlining. Mearwhile, iconic
destinations may axperience a renaizzance through
AR enrichment, while formerly overlooked locations
aeguire antirely new contexts, sending real estate valu-
atbons soaring.

= [igital disparities and dislnvestment
+ Sprial isclation and mental health concerns

+ Shifting economic and real estate dynamics
What to do about it:

« Establish public-private agresments for AR regula-
tion and standards

A naw phenomenon of “vell-tication” will emerge, + Empower local communitles and workers
where multipke realities overlap the same physical

location but remain ivisible to nen-participants. With

aecess to these pealities and their services limited to = Protect neighborhood identity and cohesion
those who can afford them, it becomes possible to build

multiple exclusive communities on top of each other.

This mowal form of digital scratification will add newr

dimengions to existing patterns of gantrification and

dizplacement, as the physical and social bonds tradi-

tionally defining neighborhoods weakern.

« Mitigate digital divides and *veil-ification”

Big Tech will accelerate these changes by pursulng
strategles to create and capture value throwgh AR,
including bullding digital twins of desirable neigh-
borhoods or partnering with real estate interests to
create virtuzl privately-covmed public spaces (POFES).
These projects will effer unprecedented oppertunities
for surveillance through devices and sensors, with
the resulting combination of location, blometric, and
perscnal data havnessed for precizsion advertising and
commerce that may delight users but further stratifies
neighborhoods inte AR haves-agnd-have-nots,

The Augmented City: Seeing Thraugh Disresticn | December 2024 | 12
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Opportunities

Civic Tech Renaissance: AR offers cities

their own UX for urban tech

Citles have an opportunity to harmess AR as partof a
broader civic tech ecosystem to enhance transparency,
improve service delivery, and foster community engage-
ment, but this will require significant investment in
infrastructure and capacity-bullding,

[ contrast to the threats posed by unchecked Big Tach,
AR in the hands of cavic tech will empower users to
“see” cities as networks of resources and communitles
addressing challenges including housing, education,
and migeation. [t will literally make cities transparent.
enabling everything from visualization of property
ownership and tax records to smoothing daily routines
for special needs individuals and providing Al-powered
guides for wisitors.

Healizing this potential, hewevar, presumes significant
government capacity and lnvestment in munlcipal data
infrastructure. Cities will need o develop comprehen-
give systems including accessible tax records, digital
zsandboxes for testing Al applications, and clear stan-
dards for human-Al Interactions. These challenges
underscore the substantial wark required bafore cities
can effectively manage AR deployments and place
would-be disTuptors In check

Rather than simply attempring to regulate Big Tech,
cities showld aspire to outflank them by creating tools
leveraging thelr unigue steengths while building on
open data and open source software: Achieving this will
require extensive collaboratlon across city departments
and between cities, elong with investment in open stan-
dards and platforms. Success will depend on Ainding
competent and cost-effective technology vendors while
trainlng staff to wse new tools and designing procure-
ment policies accounting for the benefits of Al and AR,
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What ro look for:
+ Enhanced security and trust in AR systems

+ [nclusive XA for education

+ Addressing technmological impacts on mental health

+ Personalized and Al-enhanced urban experiences

What to do about it:

+ Estahlish local data collection and sharing
infrastructure

+ Enhance regulatory responsiveness

+ Reimagine public spaces for the AR era

« Promote ethical and inclusive AR developmeant

« Leverape AR for enhanced civic engagemant




Municipal Innovation Reboot: AR will require
cities to retool with new roles and leadership

Municipal governments will need new roles, skills, tools,

and leadership to identify, mitigate, and recover from
threats posed by AR and Al This new breed of public
zervant will be called wpon to help bulld, manitor, and
administer the city's simultaneous presence across
multiple realities while snsuring its official presence
remalins as open and agnostic as possible Presently
overmatched city departments must retrafit regula-
tions for new dimensions while bullding or procuring
toals toenforce them.

One responze might be to consolidate these roles inaide
bespake “Departments of the Digital Public Realm.”
These cross-cutting, cross-functional new agencies
waotld face both internal political challengeas and
external pressures from technology companies. Cities
must learn from failed attempts at appointing poswer-
less innovation czars by granting such teams real oer-
sight authority and stationing them within executive
offices. Whether as new depariments or new arms of
existing ones, they must have real regulatory teeth and
executive backing

The biggest challenge will be leadership - ensuring the
heads of thesze fledgling offices not anly hawve the tools,
zkills, and authority, but also the resilisnce necessary
to stend fast and hold coalitions together against
constituents convinced they're a hindrance rather than
help. Invasting in this personal capacity will be more
important than any piece of tachnology and central

to developing the institutional abdlity 1o foreses and
forestall disTuption.
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What to look for:

-

AR Influence on public space and services
Emergence of AR partnerships and urban pilots

Legislative and regulatory adaptation to AR

What to do about It

L

Enhance municipal digital capabilities
Develop regulatary framessrks for AR
[mplement cross-departmental AR strategies
Creata naw urban departments and rolas

Create spaces for experimentation and commu-
nity discourse

Foster inter-city collaboration and knowl-
edge sharing




° Grassroots Resilience: "Neighborhoods in
flux” are also testbeds for resilience

As AR and Al become commonglace, the cost of large- What to look for:
acale simulation will drop precipitously granting b nTRe AT
governments and organizations enhanced predictive + AR-enhanced civic engagement

powers using digital twins.” Urban systems will be
ruft through millions of slmulations daily, moedeling
everything from routine operations lihe traffic + AR-driven urban adaptation
patterns to extreme scenarios such as natural disas-
ters. Inzights from these massiee forecasts will reach
restdents through real-time alerts and routing, wsing « Community-driven AR layers
AR podynamically reprogram cities Vulnerable neigh-
borhoods should be first in line for this new form of
augmented rapid response.

= Advanced urban simulaticn and forecasting

+ Ewvolving notions of community and belonging

« Balancing physical and digitel urban realms

The mantra “seeing is believing” will transform civic
engagement, as AR and Al enable city planners 1o mest
pecple where they are to create buy-in for new projects + Leverage AR for urban resilience
or aven co-create them Howewvar, this wision raises
complax questions about whao has the privilege or right
to write to this communal AR canvas. Civic bassline = [revelop civic AR layers and standards
reality will reguire careful managemant of permissions
for local leaders and stalkeholders, extending debates
over who speaks for communities into new dimensions. + Foster community-deiven AR development

« Enhance urban navigation and emergency respones

« Dwmocratize urban planning

+ Preserye cultural heritage

[ response to corporate attempts at “well-ification”
restdents will take matters Into their own hands by
hacking tagging and creating their own altemate
realities using open-source tools and ad hor modera-
tioi Some of these efforts may gain global recognitbon,
peompting lacal actbvists to create the fiest “digital

land trusts” to protect and preserve this content The
augmented city will be an endiasshy contested ane, as
inhabitants struggte to depict not enly what is orwhat
once was, but what could be. The power of AR a5 a resil-
ience multiplier lkes inits ability to make these invisible
conflicts visible and challenge competing Interests to
zee g common future together
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Recommendations

The rapid evolution of augmented reality demands e DE“ l.l.'lp AR conng ]'l.llEE
=wift yet thoughtful action from cities 1o establish
governance framewarks and bulld internal capacity
While AHs trajectory remains uncertain, citles cant
afford towait and see — they must act now to shape
thess technoblogies for public gecd. The fellowing
recommendations, synthesized from extensive inter-
views with the project's cohart of current and former
public afficials, represent concrete steps cities shauld
take in preparation While each city will need o adapr
these recommendations to their specific context,
resources, and priorities. they provide a readmap for
proactively engaging with AR

Drraft wirtual zoning guidelines for governing whera
and how AR operates,

Cities hanre historically struggled vo balance regulation
of nascent technologies with sncouraging innovation.
While strict eversight of AR may be premature, devel-
oplng a coherent legal framewark new ks preferable to
hastily retrofitting il-suited ordinances later. Working
with companies, standards bodies, and legal experts,
cities should establish guldelines proteciing public
interests while encouraging beneficial applications,

= Create comprehensive framework for content types,
density and behavior by location

o Create an AR iL'l'd'iEl:lll'yI board » Dwsignate AR commons for public art and pilot zones
for testing new concepts
Recruit a diverse panel of experts, stakeholders, and
residents to gulde urban AR policy development and
implementation.

= Work with publishers to geofence sensitive areas and
cultural sites

+ [mplement processes for regular review and updates
Estabblshing a permanent advisory board not just for as technology evolves
AR but for all emerging technologles is an imporcant
first step. This body should serve as a link between city
afficials, private actors, and residents for safeguarding = =
the development of AR in the publics interege. The o DEfII'IE pllﬂt sites and
board should include staff fraom relevant agencies, programs
technology experts, privacy specialists. communiny
advocated, and legal experts working together to assess Work with private and local partners to create and

impacts and develop policy recommendations. populate AR testheds,
« Establish permanent technology advizery body ey to regulating new technologiss i knmaing wien
within mayor's office —and where — to grant permizsion before companies

zeek forgveness: Pllot sites have proven invaluable for

« Inclhude diverse rtise from planning ity : :
22 e 2 RN testing urban tech in conteolled environments before

ibilir d Id
A, Wpr Joga) Sy wider depboyment, Cities should escablish AR innova-
« Maonitor deployments and integrate AR consider- tion zones" where new applicatbons can be tested safely
atbons inta broader city Initiatives under collabarative povermance madels.

= Conduct regular site visits and demonstratbons of

: = GSplect sites and partners to minimize disTuption
proposad projects

under real-world testing

+ Partner with BIDs, unlversities, and culoural
institutions
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« Define dear success metrics and pathways to city-
wide deployment

= Create structured programs for training and
acosyatem development

Establish a public AR
registry

Bulld a database and/or chvic visual positioning
aystem for monitoring AR.

As tech companies race to build their own digital twins
of cities, povernments need systems to track their
contents: accuracy, and 2afety. & public AR registry
wiild serve a5 a single source of truth” for managing
content in the public realm, providing transparency and
accountability while enabling coordination between
stakeholders.

+ Create centralized database for tracking AR content
and deployments

« [mplement streamlined approval precess alignad
with zoning guidelines

= Connect with city databases to preempt conflicts
and coordinate activities

= Enable public reporting of lesues and automated
alerts to relevant siaff

o Support AR civic art and
education projects

Collaborate with artists and non-profits to experiment
and enhanee the pubiBc realm.

As & first step in creating their cwn content, cities
sheubd work with cultueal institutions to commlssion
public art and education programas. These projects offer
opportunities to learn by doing whils bullding external
partwerships and internal capacity, particularly around
engagement and preservarion.

« Commission public works to learn theough hands-on
experience
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« Create digital twins of monuments and
histarical sites

+ Dwvilop preservation guldelines for digital
cultural heritage

« Test public feedback mechanisms and comrmunicy
creation tools

Test tools and techniques
for prototyping and
engagement

Explore how city agencies can harness AR's uniguse
capabilities.

AR offers unigque opportunitiss for cities to mest
constituents where they are when presenting complex
propo=als. By enabling residents to visualize projects
imaitn AR coubd traneform how communities onder-
stand and engage with proposed chenges e the built
anviranment.

« [Deploy visualization tools for proposed develop-
mente and infrastructure

+ Emable community feedback through accessible AR
interfaces

» Intepraps with existing planning and cormmuenity
engagement processas

= Partner with researchers to evaluate impact on civic
participation

o Draft data privacy

ordinances

Pass laws governing the collection, use, and storage of
data generated from AR in public spaces.

With many social media platforms now applying data
axtraction techniques to physical space, cities must
agtablish safeguards around tracking and targeting in
the public realm. Clear legal frameworks should protect
residents’ privacy while enabling beneficial usas of
technologles.




« Establish clear limits on personal data collection
and retention

= [mplement special protections for location data
and children

= Heguire trangparency reports from platforms abowt
data practices

= Create processes for regular review and updating of
privacy regulations

e Implement accessibility
standards

Develop guldelines ensuring AR experiences and
gervices are discoverable for the impaired.

Cities must ensure augmented reality 15 augmented
for everyone. By upholding comprehensive aooessi-
bility guidelines, they can ensure puhlic spaces remain
truly public in bath phy=ical and virtual realms while
prowiding clear guldance to platforms and developers.

= Mandate inchesive deskgn from conception through
implementation

« Heguire multiple Input methods and assistive tech-
nology support

+ Ensure physical acce=aibility of AR triggers and
interactions

+ [nelude disabled u=sers in design and
testing processes

Organize public sector
working groups for
technology standards

Juoin standards organizations to propose and advocate
for eguitable urban tech.

Cities hanre a crucial rele in shaping technical standards

that will define AR'S wse in public spaces. While tech
Arms advance thelr swn specifications, cities must
engure stardarde align with policy geals around aquity
zafety, and accessibility.
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« Participate actively in standards development
arganizations

+ Champloen open infrastructure and interoperalbility
requirements

« Align AR standards with existing urban dats
gpecifications

= Dravelop frameworks for maintaining municipzl
ground truth

Found the Global Urban AR
Development Initiative and
Network (GUARDIAN)

Create a peer network of cities and partmers for
developing, sharing, and enforeing standards and
regulations,

Mot content to participate In standards bodies
conwvened by tech firms, chiles should create their own
structure for collaboration GUARDIAN would affer a
dedicated venue for developing shared approaches to
AR governance while amplifying their collective vaice
im discussions with industy

+ Bulld coalition through existing municipal
arganizationg

+ Coprdinate multi-cdoy pilets and knowledge sharing

« [havelop shared tools and policy framewaorks

« Convene annual summit tostrengthen collaboratbon
and =et priorities




iz |
Who is this report for? g Seeing through disruption

This k= a guide for civic leaders seeking o shaps these
technclogies for public geod. It is primarily meant for
city efficiale charped with overseelng the sugment ed
realicy experiments, pilots, and deployments in their
communities. "Seeing through disruptbon” (to Quote
thiz pepart's subtitle) not only demands greater shepti-
clarm of tech compantes’ claims and intentions, but also
having the vision to recognize new technologies’ poten-
thal — thus rendering it unnecessary for firms to eithear
receive forgiveness or ask permission, instead working
together 1o achieve shared goals and positive cutcomes.

[t may also be useiul for

= Policymahkers seeking an overview of Al and AR=
porential impacts on cities, including emerging chal-
lenges and opportunities for regulation.

= Community organizations keen to understand haow
thesa techmologies might execerbate local ineguali-
ties o alternately bolster public participation,

« Urban planners and designers who are curious as
to bowr AR could reshape public spaces and urban
interactions, requiring both physical and digital
wayfinding.

= Startups and practitioners eager to work with cities
who would like to learn mare about public officlals’
concerns and considerations when [t comes ta
deploying new technologies.

= Privacy and digital rights advocates grappling
with fzsues such as “digital redlining” and parvasive
suryeillance in the contexts of AR and public space.

= Legal professienals wondering how AR intersects
with content moderation and wirtual property rights,
to name just a few gray areas.
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not only demands greater
skepticism of tech
companies’ claims and
intentions, but also having
the vision to recognize new
technologies’ potential.”

How to use this report

If you ave new to AR — not to mention VH ME, and
¥E — and nesd an introduction to key concepts and
technologies before continuing, start with Terms &
Defnitiens (pege 20),

If you're looking for an overview of the critical izsues
paized by the cohort and used to guide participants in
threatcasting this report’s findings and stories, turm to
The Augmented City: How YWe (ot Here {page 34}

If you are interested in hew thraptrasting works ag
& foresight methodology, all is explained in What is
Threatcasting T {page 58}

If you'd prefer to just skip to the principal findings {and
what we should do gbout them), head to Findings (page
G2}, Flags (page g2l and Gates [page 100L

If you wiould like to conslder recommendations gleaned
from expert presenters and the cohort's discussion, go
to Recommendations {page 108)

If all of this is teo diy and theoretical and you'd rather
jump in and explore the future from a human perspec-
tive, skip to the Stories {page 65) accompanying

each finding.

And if you'd prefer to hear divectly from the tech-
nology and paticy experts who primed the cohort, head
straight wo Appendix: Expert Interviews [page 110}




Terms & Definitions

This report expleres future threats and oppor-
tunities for cltles posed by the next wave of
potentially dismuptive technologies, headlined
by &l and AR. Before Further unpacking these
fubwres, it's important to define key terms, tech-
neloghes, and context — such as the difference
between augmented-, virtwal- and mived-reality
{not to mention "spatial computing’}. In addi-
tion, how do practices such as “luxury survell-
lance” and “digital redlining” comblne to create
“diminished reality? And does "the metaversa”
redlly mean anything at this podne? (Mot really:)

These and other ideas are Introduced and
described [n detail here to help frame subse-
quent sections containing the report’s findings,
implications, and recommendations.
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Augmented Reality (AR)

Aungmented reality overlays digital infermation on
phy=ical objects and environments in the “real world,”
alming to enhance wsers’ perception of reality rather
thien replace it. These overlays are typically awdio/
visual in nature — including 30 models, images, video,
and immershee audio — using hardware ranging from
amartphones ta speclalized headsets and other wear-
ables. AR applications panige In complaxity from Snaps
AR Lens smartphone filters — which it claims ta hawe
meore than 300 milllon dally users® — to persistent expe-
riences anchored to physical coordinates throuwgh the
use of wizual posithening systems. The latter differenti-
ates AR from related technologes such as Al-enablad
amart glasses (see AR below) or spatial computers
dizplaying information purely from an indiridual user's
point-of-wisa.

This combination of shared persistence in physical
space is what makes AR potentially disruptive tocities,
Whether it's distracted drivers playing Pokémon Go ar
a larger-than-life Corillaz concert performed in Thmes
Sguare, ARs abllity to enhance or obscore “reality”
axtends the public realm ints new dimenslons.

3 hepediwanwpemene comy aroficisd inegeneg-2 o el
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Virtual Reality (VR)

Unlike &R, virtual reality aims for total sensory Immer-
ghon kn computer-generated virtual worlds. VH is most
commonly associated with face-pbacuring head-
mounted displays such as the Meta Cuest line, Sony
Flayaeation VR and HTC Wive — all of which track eye-
hand- and body mevements to create facsimiles of
reality at varying resolutions. Given its inward focus,
VE |= out of scope for this report. While virtual reality
ratses seripus issues around privacy security and safety,
they are better lefi to federal- and even supranational
regulators, legisiators, and law enforcement rather than
munbckpal ones.

The augrnentsd Oity, Sepng Theough Deruption | December 2024 | 21

Mixed Reality (MR)

Mixed reality aspiresto embed virtual elements in
phy=ical environments, creating experiencas in which
digital objects can intéract with and respond to the
real world in real-time. Unlike VR which aims for total
immersion, MA allows users te perceive and interact
with both digital- and physical elements simultane-
ously And unlike AR which simply overlays informa-
tion an the real world without much interaction. in MR
virtual objects can be anchored to physical coordinates,
respond to obstacles and be manipulated by users as
ifthey were tangible. [n this senss, MR is effectively
augrented augmented reality

While AR and VR have always existed on a spectrum
of coclusion the rise of passthrough viden — e using
cameras to “pass through® users’ enclosed feld-of-view
to parceive the real wortd — lends itself more sasily

to mixed reality. For this reason, both the Meta Quest
and the Apple Vision Pro are increasingly described as
mixed reality a=s part of a plvok away from VR's bad PR




g

XR Spatial Computing

Anumbrella aceonym for technolegmes and concepts Spatial computing refers to human-machine interac-
pertaining to augmented- (AR}, victual- (VR) and mixed tions percelved as taking place |n disembodied three-di-
reality (MREL The X" = algebraic meant oo encompass mensional environments rather than behind & two-di-
both types. 1t speaks to the field's semantlc confusion mensional screen. The term was recently appropriated
that XH iz sometimes taken to mean “extended raglity” by the Apple Vision Pre, which “seamiessly hlends
which doesn't technically exist, and is nowr more digital comtent with your phyaleal space” ushering
commanly referted to as “mixed reality” inthe self-praclalmed “era of spatial computing

according to language on Apples Website
The excaption s WebXR, an open AP [zee "XH stan-

diords” befow] For viewing ARVE content via a Weh Althowgh the phrase shares technologies and termi-
browser without dedicated hardware or sofiware, In nidogy with MA Apple has assiduoushy svoided amy
practice, Web¥R enables smartphome waers to launch mentlon of competing concepts, golng o far 2 to

AR experiences withthe tap of a link, typically deliv- instruct developers, refer to your appas a spatial
aped wia 2 Website or phyaical QR code scanned by compuilng app, Dont describe your app experience as
the phones camera. In this manner, WebXH makes AR augmented reality (AR}, virtual reality [VH), extended
instantly accesaible by Billions of amartphones today, reality (MR}, or mixed ceality (MB)L ™ {Apple has since
rather than tens of millions of headsats. relented somewhat with the addition of WehiR

support for the Apple Viskon Proj

I :
kik WebXR makes AR :
instantly accessible by
billions of smartphones
today, rather than tens of i
millions of headsets.”

1 hopeddrealoperapple comSnonoe b e dmer b g
& nitpoddeveloparappiscomivideosployiwsd congioces/
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The Metaverse

[ Meal Stephensons 1992 novel Snow Crosh, “the
Metawerse” refers toa single, shared, immersive futurs
incarnation of the [nternet. This virtual world is ringed
by “The Street” which users navigate with embodied
avatars to visit virtual addeesses and structures along
it In essence the original conception of the metawerss
was an urban ons,

Like zpatial computing, the metaverse has since basn
co-opted by 5o many varlously competing- and cooper-
Athye interests & to effectively become meaningless
Following Facebook's corporate renaming as Meta in
Orctober 2021, the phrase becare Inextricably linked
with the company’s efforts to bulld an ecosystem of
hardware; softwars, and services securing its future—a
multl-billion-dollar effort once estimated o eventually
cost more than the Apollo Program.®

[n other contexts, the metaverss may refer to games
{e.g Roblox, Fortnite) and virtusl environments with
varying degrees of persistence and immersion, and is
alse conflated swith digital currencles and agsets by
proponents searching for & roison d'étre, Because of
such usage, "the metaverse” is currently possd at best

disgualifying at worst

& Enoe Crosh, pape e Bantom Faperhack Editlnn {rea3)
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Visual Positioning Systems [VPS)

Just as the Global Positioning System {GPS) underpins
all mapping apps, avisual positioning system enables
the precise location of AR information and experiences
anywhers In the world. Unlike GRS, which relies on
zatellites, a VPS5 uses computer vision and desp learning
algorithms 1o recognize and understand the cameras
surrounding environment with centimeter-level accu-
racy. Thisin turn allows devices to discover persistent
content and its exact position and orlentation relative
to the viewer.

Unlike maps. which ultimately reflect a singls, shared
reality. (with caseats), and unlike GPS, which is owned
by the U5 gevernment, visual positioning systems gre
privately cwned and contralied, and can be stacked

— araverlap — atop each other Indefinitely. Miantics
Lightship WPS k= one, Hexagon's Immerzal ks another,
and Google's ARCore Gepspatial AP] iz several orders
of magnitude larger than either in terms of geographic
coverage. The latter’s Gecspatial Creator tool leverages
both Google Maps and popular applications such as
Unitty and Adobe Aseo to place AR content wirtually
amywhera in the world within minites

The implications for cities are profound. Asdiscussed
below visual positioning systems open & new front
inwrangling with tech companies over the wsejand
misase) of public space and even reality itself

¢ hopeddrvaloperegoeglah o peomiengoagle-ar-ar-ao-anm-na
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Apple Vision Pro

Drescribed by the company as a spatiel computer”

{and never a headset), the Apple Vizlon Pro has more

in commaon with Google Glass a decade ago than true
mixead reality {or amy of the other acronyms]. Bath
devices are effectively heads-up displays projecting
informatlor feom the wser's personal (spatial} computer
ento ascreen, rather than rendering information
zpecified by protocols In & shared snvironmeant. while
the Vizion Pro is able to temporarily anchor screens and
windows in physical locations from the users perspec-
tive— ar conversely, dial down reality for total lrmmer-
slon in audiovimial content — the world users inhahit
was initially a lonely one. How Apple decides teadd MR
features depends on 113 herdware and software develop-
ment readmap,

Thia roadmagp 15 currently in doubt following reports of
lackluster sales™ and a dearth of apps®, leading Apple
to reportedly reconsider when to release a lower-
priced consumer verslon (20257 202670~ That sakd, tha
launch of the Vizsion Pro was a landmark event from a
marketing perspective by bringing Apples halo effect
to X Although reviewesrs may have taken issue with
its weight and long-term comfort (as well sz what it's
actually for), the device was widely greeted not with
denision {a lo Google Glass) but curbesity and exclte-
ment. Once again; a potentially dismuptive niew tech-
nology hes escaped Into the urban wild with unfore-
zeen consequences. The good news, given its high price
and low 2ales volumes so far, k= that thers s still time to
do something about It
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Pokémon GO

The most popular AR game of all time by a wide

and Android smartphones, uging their GPS to locite,
capture train. and fight several hundeed varisties of
Pokémon, Ceeated by Miantic Labs in partnership

with Nintendo and The Polémeon Company, the game
became an instant sensation. with 50,000 dewnloads in
ite first 24 howrs and 50 million worldwide in iea first 19
days. [t would reach soo million downloads by the end
of that year, but its popularity has tapered ower time.

While the urban conzequences of Pokdmosn GO will

be discussed eliewhere in this report, 119 success

nearly a decade ago underscores the fact that AR I=

not aspeculative technalogy, but one that has already
achieved worldwide acclaim and adoption. That said,
Miantics subsequant efforts to recapture lighining ina
bottle with o series of licensed games that alternately
flepped (Harry Potter; Wizards Unite} or were canceled
{MARVEL World of Heroes) underscores the challenge to
replicate its guccess.

Although Pokémon GO reportedly centinues to
generate more then £1 billion of In-app purchases anng-
ally, Miantics future may depend on using the games
residugl popularity to beotstrap adoption of Lightship
— its software development platform for creating third-
party games and the visual positloning system under-
pinning them. Chwning ARs most successful franchize
1= goad: cwning the underlying map and Al tools for
future games would be even better,




XR Standards

The Internet iz built an a foundation of technical
standards, the most important of which is the Internet
Protocol sulte, TCRIE Erom those sarly protocals
speang Internet domains, email and the World Wids
Tnleh — all of which are stewarded by standards-de-
fining grgarizations (S00s) such as the World Wide
Web Conzortium (W3C), whose members are typically
comprised of corporatiens, NGO, univergithes, govern-
ment entitbes, and individuala. Together, they wrangle
and ratify the fundamental bullding blocks of code that
make the Internet interoperable

When it comes to KR, many of the standards needed
to defins the metaverse or an sugmented cliy hawe yat
to be invented It's still early enowgh that aspiranid
waiild prefer to advance their own placforms as the
de focto standards, whether that's Apple's vislanOs,
Meta's Horlzon 05, or Googles Androld XE But S0 =
including the W3l and Open Geogspatial Consortium
{OGEC) continue to advance open standards for the
techniral underpinnings of XA the bost example of
whilch may be the champloning of WebXH by the Wils
[mmersive Web Working Group.”

- himpefusmmrsive-soh gitbubos
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g § When it comes to XR, many

of the standards needed
to define the metaverse
or an augmented city
have yet to be invented.”

Aogtep removed from these bodies are standands adwo-
cacy organizations such as the Open Metaverse Alllance
and Metaverse Standards Forum (MSEL The latter acts
as both an umbeella group for SOCs and a repository

of proposed standavds, with various domatn groups
chiseling pway at different aspects of XK, the most rele-
vant af which for cities might be “Realirtual World
[ntegration.

Tellingly, the M5Fs principal membership roster does
not include a single city or government entity of amy
kind, highlighting their abzence from the delibera-
tions shaping the next potential incarnation of the
Internet — the first to intersect directly with public
space. {For mare on the MEE see Neil Trevett s interview
an page 137}




Al Agents

Compound Al systems also koam a5 "agents,” repre-
zent the next lteration of generative Al. Using repeated
calls to large langnage models {LLMs) ta complete tasks;
agents demaonstrate higher complexity and autonomy
than current chatbots Agentic systems are said to
posgsess the abilitles to percelve and act upon their
environments, plan and pursue goals without explicit
instructiond and access external tooks and pesources
{22 Web search, programming) to achieve them:

Far example a team of Stanford-lad researchers creatad
a Sims-stybe game named Smaflville stocked with 25
agents. Powered by an LLM similar to ChatGET, the
characters were given brief backstories and the capa-
bility to remember, reflect, plén.and execute tagks on
their own. When one was Initially assigned to host &
Valentines Day party, forinstance, the character invrited
friends, decorated the game's cafié and even played
matchmaker — allof its own accord ™ Their utility
didn't end there, however. Within weeks of the games
zource code being freely available ™ another tedm of
researchers put the towm fo work making video games”
Other agents have demonstrated the akility o trade
stocks™ deaign producta™ and maore:
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Agentscan also percebre, decide; and act within cities as
well. V-TEL™ ("Wirteal Intelligence in Heal Life™) k3 a plat-
form combining mapping, geospatial information and
Google Street View Imagery to cregte a machine-read-
ahble facgimile of the world dezigned expressly for
agents. Uses include routing, recommendations, search
{eg “find and summarkze listings for all available apart-
ments in this neighborhood”) and varmowsly complax
combinstions of these functions and more, Desigried
by University of Hong Kong and Mew York Universisy
researchers, V-TRL demonstrates how readily agents can
be adapted for réal-world uses.
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Artios & Ddokecatlen
JMappng capadilHies

Language-Driven Agents
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Visuslly Grounded Agenis
Bearregimmn B Czmpuier Wann
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V-IRL's team of speciaiized Al agents
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Digital Twin

Concelved g2 high-Adelity wirtual representations of
physical objects, infrastrocture, and systermns, digital
twing are models designed to mireor the status of their
redl-world ziblings. Continuausly fed real-time data
From sensors and other sources, they are used to run
aimulations, analyze performance, and test snhance-
menis, all in silicon. The concept was first elaborated
by the computer schentist David Gelernter i his 1991
book Mirror Worlds, although the phrase itself was later
cained by HASA technologise John Vickers in z2omo®

Modern digital veins typleally range in scale from
machine components to assembly limes tosingle build-
ings. Given suffickent resources, however, biailding a

vt scale model of an entive city — o @ven the planet’s
atmosplere, as Nyvidla afms to do with Earth-2 —is
technically feasible They don't necessarily need to

be abenlute to be nseful however, The Open Mobdliy
Foundation has described its Mobllity Data Specifi-
cation — a sofbware protocs] for managing privats
wehicles in the public realm uzed by more than 130
cities and public agencies — as an “alr traffic contral”
for locating gnd removing shared electric scoaters =
This amountd to a digital twin for dty streets, albelt ane
with lower fdelity

A vigual positioning systems evolve and expand in
both scope and scabe, they will provide the basis for
incorporating augmented peality mito urban-seale
digital twins. And as indicated by the examples abowe,
these twins may be full-stack, open pletforms (25 is
Earth-z), may be run by public agencies and their part-
ners [as with MOS), or enay be proprietary (as Coogle’s
and Mlantics alregdy ara)

21 himps’ e e e han s cgital-twan
T hieped wiwnw opeom o biieyfo undetian org fdso: cams-himw-win-imt
K T
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Spatial Intelligence

Asg defined by the machine vision pioneer and Wworld
Labs founder Fei-Fel L, spatial intelligence encom-
passes the abllities to parceive, reason. model, and
predict the shapes, sizes. and relative positions of
theee-dimensional objects n space — all of which
humans take for granted * [n the context of AL they
underpin machines mapping of physical environments
and understanding of tha spatial relatlonships betwesn
obiects — both of which are necessary to seamlessly
render yvirtual elements within AR ar ME.

A Al's spatial intelligence continued toevoles, the
pairing of these features with ATR devices promises

to dramatically Increase the pace at which Meta and
Google at al. are able to build and constanthy refresh
their own wiswal positioning systems and deliver AR
agents at scals, Niantic, for example. is already using
Pokémon GO data to build what |t calls o “Large Gepapa-
tial Model” capable of perceiving, understanding, and
interacting with chjects a.nd'pimezm digital twins=

o nmpss iwwiw bl e Taliste Tl 0 winls spainal el Dgene
Wil unndarrand e sl wors
24 hitpuifnaantidabecomnawilargegaapatislmmdal
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Artificially Intelligent Reality (AIR)

Anacronym colned for this report, AR describes how
generative ariificial intelligence has gulckly become
inextricably bound with AR This'is already evident in
twio respects. First [s a new class of wearable devices
led by the Hay-Ban Meta smart glassss, which warighly
combine cameras, microphones, and simple displays
with multimodal Al that can listen and respond to
audio reguests capture and anabyze vidas, andfor visu-
ally display an=swers to questions. This represents a new
direction for AR away from high-resolution imagery
and persistent content toward simpler personal A1
asslstants,

A second manifestation of ATH 1= the embodiment of Al
agents in the gulse of AR MPCs & landmark example is
Wol™ — an ALR awl created by flmmaker/developer
Eeilichi Matsuda finternew on page 1y3) I conjuarnc-
thon with Miantic and Al developer Inworld Using
aither a Meta Quest head=et or WehXR an 5 amart-
phane, users summon Wal from its animated home to
converse about redwood forests — aranything else the
ane feels like asking It, Wol is & working prototype of an
AlR-powered future Matsuda subseguently explored in
his shaort Alm Agents ™ which depices an urban land-
zcape filled with AlRs whose appearances range from
glowsing orbs to cartean characters.

Marzuda had previously published a cosmalogy of
zorts, titled "Goda ™ in which he argued the miomo-
lithic, all-powserful Al sesistants of today's tech glants
would [ar at least should) give way to a decentralized
apgaystem in which users cotild choose their own
panthecn of ATH agents. Drawing on metaphors from

5 AT 1 L DO T
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g This represents a new
direction for AR away
from high-resolution
imagery and persistent
content toward simpler i
personal Al assistants™ E
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pagan ardmism, Matsuds imagined that if Al were to
be embsedded everywhers, they would ultimately take
corporal form a5 the pesident "god” of & glven street or
store or park — énd that these local gods would interact
with ones ownin a complex exchange of protocols and
pETMissions,

Helpfuil Places” Jacgueline Lu imagines the implications
of AR for clvic institutions in her own interview an
page 130 — how might these gpods, or agents, negotizte
access toedch other, and tothe digital public realm?

Agents (2023]
is 2 short film
imagining
averyday life
with Al E AR.

Erddie Ligrnd Ty

Watch on Youtube
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Disruption

“Chsruptive Innovation,” as defined by the late Harvard
Business School professor Clayton M. Christensen

in 1955 — and expounded upon in his 1997 book The
Innowvatore Dilemimea — desceibes how newer, smatler
antrants in 2 given ndustry disrupt the successful
buziness models of larger incumbents. By targeting
overlooked customers (or non-customers) with nomi-
nally inferiar but suitably priced alternatives would-Be
dizruptors could chase their rivals upmarket until
theyd captured the malnstream. Infamous victims
include Eastman Kodak {overthrown by digital

carmeras) and Bleckbudter (bankrupted by strepming).

By Christensen’s standards, Rey-Ban Meta \Wayfarers
my yat prove to bs disriptive by a) creating a product
category that didn't previously exist b) at-a lower price
than incumbent devices fe.g smartphones), and o}
with bess obwiews utllity at the outset, but pocsessing
features appealing to new users. To guote Hopscoich
Labs co-founder and chairman Dennis Crowley (inter-
yienw on page 128), “the next big thing always starts

out kooking like a toy.™

But Christenzens focus on technology and steategy left
him with & blind spot for-a different type of entrepre-
neurship — the regulatory Kind. Uber, he argued in
2015, didn't meet any of the thresholds for disruption

— It started at the top of the market with an arguably
superior product and werked itsway down” [ts real
innowvatbon wes to disrapt taxds theough Inferior regula-
tion lower earmings for drivers, and politlczl campaigns

38 himpe il Eh oo smeioidisraptive-rechn st gl midvingg - tha-wave

Fairowley hnowingly maraphrasad & sl abeerratian by vemtun
capitelist Ches Trisamn brpis fed i oo i fod (rhie-nox chig
g valll-arare ot noking - gy
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k& the next big thing

always starts out
looking like a toy.”

e o rrrTrpwwrrPrS -

by “regulatory entrepreneurs™ such as Bradley Tusk,
a former carmpaign manager fior Mew York City mayor
Michael Bloomberg who mobilized users against “taxi
cartels” and lobbied for —and aven claimed to write —
new, more favorable regulations,

The danger for cities this time is that AR (and ATHY
repregent & convergence of both types of dismuptbon —
new technologles dismissed as toys until they overturn
the nerms and mores of urban life literally evernight
{2 Pakédmon Gao) guided by well-established playbooks
for regulatory entrepreneurship. How does one dismupt
the disruptors?

2 hpejfechularhip lowepanmadaiogy isscoment cgiraride
contea=Eeciity schalarahin




Digital Redlining

Digital redlining refers to racial disparites in tech-
nodogy access that disproportlonately Impact already
margnalized communities in a negative way A classic
axample ts Facebook’s former “ethnic afinity” featura
allownng advertisers to exclude selected groups from
zpeing ads for jobs or housing The term drews obwiouws
parallals to the historical practice of redlining in
hoasing, where cartain nelghborhoods — typically with
predominantly minority populations — wera denied
services or lnvestment. Ad the digital and physical
warlds callide through KR, digital redlining may take
thee form of starving neighberhoods of content and
serices — o targeting them for predation.
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Luxury Surveillance

Cained by Chrig Gilliard {interview on pags ],

lueury surveillance refers to high-priced consumer
itema — guch as Tesla electric vehlclas, Amazon Ring
doorbells, and mixed reality headsets — incorporating a
slgmificant survelllance component. While the primary
audience for these praducts mey not think of them as
surveillance devices, they nevertheless nocmalize the
transactional exchange of personal daca for spacious
benefits; paving the way for its broader adoption

Bust thers is 8 notable distinction betwesn uzers incen-
tivized to be surveilled by their cwn devices and those
who have survelllance deployed against them without
consent, often in more Intrusihve and consequential
ways Luxury surveillance represents the privilegad
and of the spactrum of discriminatory and exploitative
data-gathering rechnelogies.
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Diminished Reality

Bhilospphically the antithesis of AR, diminished

reality (DR) wses similar technologies to diminish,
ohscure, or remove elements from viewers' POV Whils
Dl performs a wital rofe in AR tools designed to help
users visualize future sites — it's easier to visualiza
future howsing in a parking lot after fiest obscuring the
parking lot — diminkshed reality raises serious concErns
from a public realm perspective

Ume possibillty is that consumers of luxury survell-
lance will use DR to strengthen personal flter bubbles
by abscuring undesirable elements. Forging political
consensns on urban improvements will be even more
difficult if members of the public elect to Hterally not
zpathem. (DR and digital redlining are functionally
zimilar in this regard. only at different scalez ]

More worrying is the blanket wse of diminlshed reality
to obscure and deny features end services ta members
of vulnerahbe populations and others tacgeted for
dizerimination: In & future in which physics] signage
and analog interactions have migrated to digital-enly
interfaces, their denlal due to Insufficient payment

or permissions may transcend annoyance to signifi-
cant handship.
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Vulnerable Populations

I the context of this report, wulnerable populations
refers to groups of pecple at highet risk of belng
harmed, exploited. ar dizadvantaged by the deployment
af urban tech. They may lack the digital literacy, access,
ar resources nesded to fully understand and navigate
complex technological systems — or they may have
little chobce in the matter, as adoption may be imposed
upan them by employers. schools erother Institutions.

Vulnerable populations alveady face systemic inequal-
ithes, discrimination, or marginalization that can be
exacerbated by the uneven impacts of new technobo-
gies. For this reason, they may be more susceptible to
manipulation, deception, or explottation by adversarial
actors waing technologies to these ends, They are alsa
particularhy reliant on the public services and nfra-
structure targeted fior disrupthon:




& Jgn 2007

Apple iPhone

& Nov 2007 : ‘ - —
Google Maps Ll

for Mobile 2.0 Feb 2013 %
Google Glass |
smart glasses |
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hnh“‘l Uber founded : Q

Timeline of Augmented 20" N
Reality Milestones 201

While the launch of the Apple
iPhone retrospectively heralded the
mobile computing era, augmented
reality has had no such watershed...
yet. But as this timeline makes clear,
the maturity of mobile and the
quickening of AR milestones hints
at an imminent platform shift.
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The Augmented
City: How We
Got Here



Intended a5 zn indoor device,
the Apple Vision Pro went

wiral at launch through

stunt videos set in cities,
attracting the attention = and
admonishment — of Secretary
of Transpartation Pete Buttigieg

1. Pokémon Past
as Prologue

Om February 2 zoas, Apple veledsed the _’ o = -
much-anticipaved Apple Visien Pro, a Hmiliets | Vo

r 5 = Credit Superrar ron | RerEndpr—aLL povesced areer 33sivieon sysee
mixed-reality headset branded as a “spatial s tapram | Eekatie oy rmjue the haman drivee 0 ba i carsol and
s i . S il ETHIADED L Thie BFRAID e S ol e
computer” Despite modest sales expectatlons and £k
a marketing campalgn positioning it as a personal TR Sl e
L B Say b

indocr-only device within hours there were videos
of new owners conspicuously wearing them on the
Mew York City subway and in Times Square, poking Cradlt: Sec Paoe BOitigisg @ Seervary P 1)
at the zir. Another video with morve than 25 million
Vlews depleted & wearer behind the wheel of a Tesla
Cybertruck — presumably on Autopilot — leading to a
public zcobding by Transportation Secretary Fete Bufti-
gieg who admonished thern to keap both hands on the
wheel while driving In the mecaversa =

Omwittingly or not, Apple had unleached sormething
newr on the streets of Mew York, relgniting previous
debates about who had the right to wear kit {and where),

and whe bare ultimate responsibility — the weapar? Crodit Casey Bretitat (Yoimsbe - youta b Uakgmid Bk |
cr :::'.r:-. .:.|i_. |'.-|.I..'-:|||||.' vigsiorr pro-fns le-sabogilor- poao- bt The -El:lt'!'lpa]'.l‘_p"l" The Ci:‘t_’ﬁ"— for any heeoc it caused. The
Pop RN social media frenzy of those first few days led more
= ey than one bystander to exclaim, “it's Pokéman GO all

over again!” Which would hawe been a disaster,

The sugmented reality game was a phenomenon when
it launched in July 2016, briefly becoming the fastest
downloaded (Phone app ever” lis mechanics wers
deceptively simple — wsing the iFhone's GPS, camera,
and gyroscope, players stalked Pokémon characters
through a mag before capturing them wsing an AR trap.
Compellad by a potent bland of nowelty and nostalgia,
within days crowds were trampling Central Park in
pursuit of a rave Snorlax Helpful Flaces founder
Jaequeline Lu then the director of data analytics for
Mew York City's Department of Parks and Recreation,

| recatls her former colleagues baing Aummoxed by over-

ht ch k " behawior,
The original map {left) and AR P e R L SR e

interface (right) of Pokémaon GO.
\ _— #  Imapes The Pakibman Company |eterma 13 higpsftecherunch somdaosb i rrian pli-vays pakemoeege

tinnal Enr Tt -diEw oo -a g in - Aret -k -a )
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A big part of park operations is bekng able to under-
stand and manage visitor fiows 2o that everyone can
enjoy these spaces” Lu explaing. “There iz a public
zafety elament, as well as for practical concerns like
maintaining landscapes and trash collection. Pokéman
GO completely changed known patterns of use; espe-
cially in popular gym locations like Central Park —
ztaff startad having to learn how to play the game and
maonitor andine farums just 2o they could understand
where to expect massive crowds to suddenly arrive.”

Whils the game remaing the primary source of revenue
for its creator, Niantic, its success carme at a steép price
for citles. In a paper™ published a year later, Purdue
Unbvarsity researchers calculated the game may hawve
contributed vo nearly 150,000 traffic colliskons and

305000 injuries across the United States in the gamses
first five months alone, thanks to distracted drivers.
Given thar traffic fatalicles rose 5% in 206, Pokémon
GO likely played a meaningful rale in the tragic failure
of Armerican cities Vision Zero campaigne™.

Croweds swarmed Central Park pursuing rare

Pokemon in the first few weeks of Pokémon Gi.

T mredie @G T, Vides oedit mMamecbLartmblor |natagram|

profits from the public realm. Residents are also far
more suspicious of geeks bearing gifis, as seen in
falling support for antonomous vehicles” and a rise in
outright hestility™ including Rery vandalism * Without
thoughtful regulation, batles against Invesive urban
technolopbes will literally be fought in the streets.

Fartunataly, the Apple Viskon Pro wasnt Pokémon GO
all over again, nor did it hewe to be. More than a decads
after upstarcs such as Uber and AirBnB threatened oo
dizrupt public transportation and affordable housing,
clties are hatter poised to understand the costs of new
technologias and private actors secking to extract

35 hitpe papers sirncondsalzpapers chmfabatract mh30TIm3 During that time, cities have developed code of theie
36 Nimpeifule ..-\.-.u:.'.l.ll-ll'! z-\.: ||..-| PO (e - T | - T e L WL, Eﬁﬂm EUEh a5 '[h.l"." ﬂpm Mﬂhl.'l.l.t'!lr Fﬂ'uﬂ.dﬂﬂl:lﬂ S
R e b which stewards open source software for managing
fleets of private wahicles In city streets — demonstrats
hiow cities are learning how to zee like & startup when

it comes to deploying technology in public space. But

Al and augmentad reality present all-new challengeas,
Ch an Q'E'd k nown pattE rns ﬂf [t's one thing to menitor apps that ultimately touch

Uuse, ESpE‘Clﬂ"y in prula r the ground in the form of a car, scooter, or robot; it's
gym locations like Central | another thing altogether to keep tabs on tech that
P-Ef'k —* Eta” start E‘d ha"u'ring I dances through parks and playgrounds like ghosts:

“ Pokemon Go completely

I
to learn how to plﬂ Y the : [gnoring the risks will enly mabie them warse, Failure t
game End mon ftﬂr online Ir start planning now means ellowing firms to once again
fﬂrumﬂ jUEt S0 thE‘F Cﬂl.l{d write their own rubes. Just because Pokéman GO was
undﬂ.rstand Where tD T :.I'.I;'- ;‘-. q.l-;-;'l.u:l-;-.ull.l :Iall.-'lr;:-'lllu.-l bzl F-d riving-cors-par
expect massive crowds s e sl s U b D

to suddenly arrive.”
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ki Without thoughtful
regulation, battles
against invasive urban
technologies will Literally i3
be fought in the streets.”  [i

a fad, “the Metaverse” a dud. and the Vision Pro a fizzls
does not excuge public servants from making prepara-
tions, But it does give them time to think and plan. This
report ks an attempt to wse that time wisely

The Auvgmented City was an Inktiative of the Urban
Tech Hub at Commell Tech's Jacobs Institute convening
more than a dezen past- and present public officlals
and stakeholders with experience in managing urban
technodogies. This cohort was comvened virtually and
in-person over a period of =ik months in 2003, colmi-
nating n a ferecasting exercise named “threatcasting=”
to envision potential future threats and epportuni-
ties posed to clties and their Inhabitants by Al and
augmentad reality. The goal was toidentify areas of
coneern along with what to watch for and what to

do abouwt it.

[ this sense, The Auvgmented City addresses the
Collingridge Dilemma, colned by David Collingridge in
hig 1980 book The Social Control of Technology. wWhen
change iz easy,” he wrote, “the nead for it canmot be
foreseen; when the need for change is apparent, change
has become expensive difficult, and time-consuming.”
Thers are two solutions —wait to pay the eventual tell

nio matter the cost, or learn to foresee the consequences The Augmented City included a monthly
of disruption. While the latter may technically be cadence of site visits, events, and workshops
impossible, it's =l practicable — toals such as threat- encapsulating the themes of this report.

castimg exiat to assist decision-makers in understanding
urban technologies, services, and business models,

- |
along with theirexternalities. This report doublas as an “ ThEFE are two EﬂlUtiﬂns - I
exercise in learning how to use them, wait to pay the eventual i
toll, no matter the cost, I
or learn to foresee |
the conseguences !
of disruption.” '
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tively banning AR games from public parks without a
permit, which a federal judge latar overturned on First
Amendment ground as being unnecessarily burden-
some on developers free speech ™

Private busineszes were not =0 squeamish in lever-
aging the game's mechanics to lure Fokémaon and

their pursuers. For example an analysiz after the fact
found that restaurants in close proximity to PokéStops
gamered higher customer reviews {and revenue)

than those less fortunate = This effect was not lost

on then-prezsidential candidate Hillary Clinton, who
publicly requested a “Pokémon GO-to-the-palls™ — as
if further proof of an AR game’s ability to galvanize real-
world actlen was needed only eight days after launch

kMiantic's epic success carvied repercussions, of course
Mot pvery homeowner was &= savvy or understanding
as Sheridan. The company was quickly hit with a class

2 u Gﬂﬁa Citth ' Em A“. action laws=uit for trespassing that was ultimately

zeftled in 2004, In addition to nominal damages, Miantic

Om July 6, 2oi6, Boon Sheridan awele at haome in agreed to not only remove PokéStops and gyms from
Haobpoke, Massachusetts — in a deconsecrated Meth- private property, but to resolve complaints within 15
odigt church — to dizeowver crowds gathering owtsids.
ShEEI:dEIL who is mowr a U dﬂlgﬂﬂ' for the federal &3 e i nahe e e ey g tercdm L egd laten Dalal L asps

N TID=a@5E peh AT 1D DeTIABs - AT E T Baak i Bagndinan EA O
digital services agency 18F, had the technical chops to e R
grasp what was hﬂp‘peﬂmg_ his house was a gy A TR A RATRAL DD AT T T LT T L PR LT KD £ 1 e e

ki nrdinarnd: Erat e e -5 U e CIOur
i hivpisdpapars sern comyanlsfpepas chmfaharrecr sSetm

Within the game of Pokémen GO —which had &5 himpe o befjeiniMaa 0L el =qro s OSE SAREDIT

launched only hours earlier — gyms are battlegrounds
between dueling teams, who must be physically presant
to play. Turning to social media for an explanaton, [

Sheridan discovered he was living in a loophole. Miantic “ “I dnn't knﬂw Whﬂ EFEHtEd

had borrowed crowd-sourced maps of realworld r 0
lacations from oneof 1ts previous games, Ingress. An Pﬂkﬂ'mﬂﬂ G{l bLIt i m

fngres=s player had in turn submitted Sheridan’s home as tr}ﬂng o flgl..ll‘E' out hﬂw

a suitable game locaticn, believing it to be a still-func- Wwe get them 0 have

tioning church. The result was dozens of players milling L] 3 L L

about on his lawn. (Read Sheridan’s presentation to the Pﬂk&mﬂn G'D'tﬂ thE‘ pDU.S -

cohort on page 121

Hillary Clinton, during ths
2o preg|dentisl campalgn

T

Sheridan waan't alone in suffering from the mismatch
between a map and the territory. Basides the players
swarming in Central Park, New York's /11 Memoerial
inadvertently became a PokéStop, drawing oblivious
tourists to hunt Pokémon on hallowed grownd.© In
Milwaukee, the county passed an ordinance effec-

KL D g T OO 2O 07 L o0 15T - f - FeTT «  Pl S NEgw
=10 Earmeif-andmarhs)
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“ Nearly a decade later,
many of the questions
raised by Pokémon GO
about the intersections
of AR and the real world
remain unresolved, with
the settlement having
settled little in terms i3
of legal precedents. ”

days remove any stop within &0 meters of =aid prop-
arfy and maintain a database preventing & new gym or
gtop from popping up nearky* A1l of which begs the
question: why wasn't Miantic deing any of this already?

[£ anything the company did the opposite — saying
little about the uphesvals it had cavsed, and posting

a PokéStop removal reguast form in the bowels of its
Wehsite where it would disappear, reappear, and be
passed between victims like samizdaf nstructions. "ele
were all idiots” the Pokémon Company’s former chief
legal counzel Don MeGowan said in zoas. “Mlantic was
completely unprepared for how big the game wias™

Mearly a decade later, many of the guestlons ralzed by
Pokémon GO abaut the intersections of AR and the

real world remain unreselved, with the settlement
having settled little in terms of legal precedents What
rights and responsthilicles do cities have in regulating
data Indefinitely averlaid on public space? How shold
for-profit entities be held accountable for their real-
waeld externalities? Should unwitting participants have
to opt-out or opi-in? And who manages the maps?

The latter is important because history is poised to
repeat. fust as Ingress provided a base for its sucoessor,
Pokémon G0 has since been repurpesed for collecting
scans of real-world locations to build the foundations
of Miantics future titles: the Lightship Visual Posi-
tioning System.

sb fitrpefwerwe

The Augrreni=d City: Sepng Through Ceriplon

3. The Maps Are
the Territories

The game sprung from maps. Morve than a decads
earlier, future Miantic founder and CEOQ John Hanke
had joined Reyhole Inc. the plonesring geospatial
datavisuslization firm later bought by Google. There,
Hankes tearng would lead the way In building Google
Earth, Google Maps, and Street View before being given
thee green light to start Miante internally, it was then
Spun oul inzos expressly tolaunch Pokémaon GO
Urban AR starts with maps, and who owns them,

With the adwent of visual positioning systemas, however,
thesa maps are less concerned with reflecting reality
than using it to construct the scaffaelding for their own.
Miantic's Lightship is one aspirant; Google's ARCore is
another There will be more.

“You're certainly golng wo have muktiple maps of the
world just like you do today to get your morning batte”
arguss Bilawal Sidhw, a former ssndor product manager
for Coogle Maps who helpad launch the company’s
ARCare Geospatial APl —its primary vool for stationing
content within Googles WPS "What you're talking about
iz the next avolution —the spiritual successor to thess
maps — which is not just about steering you to your
lame, but about helping machines understand what
you'te leoking at so they can augment and enhance
what you're seeing and at the same time creating a
higher-reselution map, or digital twin as it=s called in

Coverage for Miantic's Lightship Visusl ‘
Positioning System [VPS) in Mew York / :
/
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the current parlance, o host all sorts of applications,
from the utilitarian 1o the delightful” (Read Sidhw's
interview on page 1465

At the delightful end of the scale are Google’s site-spe- ‘

clfic acrivations in Times Square on behalf of the
band Gorillaz in December 2022 and Swatchin March
2024, with the former's cartoon band members using
local landmarks as furniturs, and the lamsr strappling
watches around skyscrapers. [n between, Google and
TATTO released an update of the aptly-named arcada
classic Spoce Invaders, using Tokyos Shibuya Crossing
as a shooting gallary.

While thess get pleces hint at how Big Tech zaes ieonic
public spaces and private real estate as a blank canvas,
they obscure the greater implications of transforming
maps mto proprietary digical twins Incompatihbility

is one lssue — developers will have to choose which
platform{s] to support, simllar to Apples (05 versus
Googles Android: Without ground truth to fall back on,
cities seeking to understand what's geo-synchronously
located ona given VPS — i [o New York City's parks
department during the heyday of Pokémon GO — will
need to menitor each platform independently. Mor will
they necessarily have recourse to making or reguesting
changes to any @pace inveders landing in a busy straet

Must as Miantc only beagrudgingly removed PokéStops
under legel duress. Apple, Goagle, Waze and others
hawe stubbornly reststed efforts o modify their maps,
For example, the Los Angeles Department of Teans-
portation (LADOT) once lobbied therm to prioritize ite
routing- and speed restrictions within their apps but
was politely rebuffed. [ts difficult to imagine the same

Google's site-specihc activations in Times Sguare
an bahalf of the band Gorillaz in December 2022

ii . !
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§ While these set pieces

hint at how Big Tech sees |
iconic public spaces and
private real estate as a :
blank canvas, they obscure

the greater implications _
of transforming maps into |
proprietary digital twins.”

firms effering cities carte blamche to their full-fledged
digital twina.

To make matters more complex, the number and variety
of virtual positioning systems is lkely to proliferats
beyvend the current handful of popular mapping apps.
[expensive features such as smartphones LIDAR scan-
ners will not only make it pogsible to scan victually amny
object they come into contact with, but also buikd their
own digital twin of a place, Niantics “Scaniverse” app
offers one-tap scanning and sharing, while Snap hag
created local *City-Scale AR lenses for areas of London,
Los Angeles, and Santa Monkca ™ What happens when
rival starteps and developers begin stacking new
realities on the same coordinates, using both public-
ly-available and secret, unlisted systems?™ Imagine the
pandemenium if there wers a dosen AR games with the

&
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ik !magine the pandemonium
If there were a dozen AR
games with the popularity
of Pokemon Go all being
played in the same place
at the same time.”

populasity of Pokémon GO all being played in the same
place at the same time,

The consaquences could be traumatic — even fatal For
their paper "Death by Pokémon GO Purdue Unieer-
aity's Mara Faccio and John X MoConnell obtained
detaibed loeal police data documenting the time, loca-
tion, damage, injuries, fatalittes, and cause of vehicular
collisions before and afier the game's launch They
found a &7% increase in crashes near 615 PokéStops in
Tippecanoe County, Indiana (home to Purdue), along
with a 25% increase in reported Injuries. Scaling these
numbers nationally during the game's peak would not
oaly result in the aforementioned 150,000 collisions
and 30,000 injuries, but also 256 deaths and between
£z billion and $7.3 billion in damages from distracted
driwers in pursult of Pokémon.™ "Tf anything, we

are understating the effect,” Faccio teld reporters.
The authors noted there were more than 5 million
PokéStops worldwide at the time: today there are
surely more

Civen these potential costs and correlations, cities have
areal and presging interest to understand how and

The Augrreni=d Cily: Sepng Th

cugh Ceruplon

Niantic's ~Scaniverse”
app offers one-tap

scanning and sharing

wihere the public realm is being annotated and oer-
written by these new maps and the content embeddead
within them. While physical safety may be of tap
concern, intlmidation. harassment. and abuse are also
clear and present dangers.

For example, The Guardion recently discovered more
than 150 antisemitic comments appended to the Google
Maps listing for the Auschwitz-Birkenau concantration
camp, alongside tourist revlews™ Most were laft anon-
yrmowsly months or even years before, "we have clear
policies that prohibit cffensive and fake reviews and
we work around the clock to monitor Maps,” a Google
spokesperson insisted. “In this case, we know we need
to do better and are working to evaluate and improse
our detection Systerns.”

This Incldent is telling in several respects. For one
Googles ARCore has already made it possible to attach
much more than hate speech to the camp. (Imagine
tatking swastikas strewn theougheut) Secand, visual
positioning systems help make this abuse possible at
zrale, For-example, one could remotely and zemi-anony-
mously augment historically black neighborhoods with
burning crosses on every block. And finally, Google’s
own spokesperson achnowledged its inadeguate efforts
at content moderation — which should temper any

-.--,'-r’r7n'.',
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The City-Scale AR Template
allows you to create

unigue Lens experiences
for specihc locations.
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hopes the creators of wisual positioning systems will
feal obliged to police them. "Bacawse if we thought
content moderation was hard in the YouTube and
TikTok era,” Sidhu warns, "30 content moderation is an
crder of magnitude more comples”

As Zoogle, Miantie, Snap, and others rece to bulld
and ewn these new maps. the neyt guestion kg how
they intend w populate them, [f Pokdmon GO wasg
a harbinger of the augmentad city, its still unclear
what it was a harbinger for. The answer will almeost
certainby be Al

The Augmented Cily Seelng Through Disrusticn | December 2024 | &2

ik if we thought content
moderation was hard in
the YouTube and TikTok
era, 3D content moderation
Is an order of magnitude
more complex.”

4. All That Is Solid
Meilts Into AIR

[n April 2024, Metas own pair of AR glasses arrived
threa years ahead of schedule,™ albeit in a form no ane
would have predicted only a year earlier. The Ray-Ban
Meta smart glasses™ were Little more than a curicsity
when they were announced in 2021 Packing cameras,
amicrophene, and speakers into the Wayfarer's iconic
acetate frames. the $2945 glasses were seen internally
as a stepping stone to CEO Mark Zuchkerbergs Tholy
gratl” of fully Immersive AR benses by 20277 Then
ChatGPT happened.

That month, the glasses received & major upgrade cour-
tesy of Meta Al — a multimodal generative 41 pesistant
capable of analyzing Images and vocally answering
questions. Beginning with the prompt, "Hey Mata”
wearers can ask the glasses to scan famows landmarks,
translate langueges, and ldentify plants and animals,

to name just a few uses. Early reviewers were charmad
by btz whimsical responzes and forgiving of its frequent
mistakes and hallucinations

“l uzed to think that AR glasses wouldn't really be a
mainstream product until we hed full helographic
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displaya” Zuckerberg told Meta irvestors &
wesek later " “But now It seems preivy clear

that there= alao a meaningful market for
fashionahle Al glasses without a display”
Meta has since shipped an estimated
Tooyooo pairs, handily cutselling the Apple
Vizion Pra®

Forget the metaverse. The adwent of large
language models {LLMs) such as OpenAl's
ChatGPT-i0 and Metas Llamea-z coupled with
anew peneration of affordahble devices such as
Meta's Wayfarers or Brilliant Labs' cpen source
Frames,” has spun XK in a new direction. Catl it ATR,
for artificlolly intelligent reality. Unlike ARs emphaszis
on viseals, AIR 15 more focused on making the world
lagible to machines and facilitating both Al-to-human
and Al-to-Al Interactions. Meta may have been the first,
but it's not alone, with Google, Apple, Baldu Samsung,
and OrpenAl close behind in marrying Al to wearables.

fMeta's larger ambitions for its glasses can be sean

in bath Project Orion™ — kts prototyps AR glasses
unveilad in Seprember 202 — and Project Aria*'a
paraliel effort by Meta Reality Labs Research to devalop
AlR capabilities and use cases. The latters stated aim
to capture ‘egocentric” multimodal daca would on

first blush appear to have more in commaon with the
heads-up displays of the Apple Vision Pro or Google
Glazs than true AR But Metas larger goal of creating
spatially intellipent, personalized Al assistants requires
capturing high-resolution scans of users’ environments
— data that can later be used to create digital twins or
even a VIS of its owne

Praoject Aria's introduction depicts using the glagses
imurban settings for wayfinding and recommenda-
tion=. “It's not just the turn-by-tuen direction you're
gerting from your phons, but it's really navigating

you to anything” intones the propacts technical lead,
intimating how Facebooks treasure trove of Tikes” and
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The unassuming profie

of tha Ray-Ban Meta
Wayfarers contains cameras,
microphones, and Al within.

personal data might be extended into physical space,
steering wearers to places and products of interast.

Thers they will discover the second incamation of
AlR: Al assistants present in AR personas. The first
may be Wol a mixed-reality owl created by the studio
Liguid City in conjuncton with Niantic and Inworkd
which supplied its woire and underbying A1 Uaers
summon Wol from his home in an animated redwood
forest using WehdR on thelr smartphone or Meta
Cuaest hepdset, wha then procéeds to perch on the
nearest surface and regale the viewer with forest facts
and stories. While Wol iz a teaching tool prototype,

he dossn't follow an abalows seript. Asked without
prompting for his faverite karaoke song, Waol replied, °1
like the Eagles — theyre a hoot.”

Yol is the brainchild of Liguid City founder Keiichi
Matzuda, a filmmaker/developer best knoen for his
2016 short fillm Hyper-Reality, which i= =till a dyste-
pian touchstone for fully-realized urban AR {We're
all haunted by the Hyper Reality wides,” a member of
Metas Orlen team confessed v Fost Compary, ) Hia
lavest film, Agents, imagines a near-future In which Al
manifestations like Wal are commonplace, with each
possessing ite own parsonality, fearures, and functions
ranging frem navigation to real-time matchmaking
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 Secretary Pete Buttigieg & X

@iSacretaryPete - Follow

Reminder—ALL advanced driver assistance systems
available today require the human driver to be in control and
fully engaged in the driving task at all times.
K.comjayeeiuju/statu...

12:34 PM - Feb §, 2024
W © ey (7 Copylink

Read 611 replies

Wol, 3 mied-reality owl created
by the studio Liguid City

"The Spirit of the Ferry Building™,
an &R agent prototype by Liquid
City, Miantic, and lnworld In the
form of an ancient mariner

Crodie: Lo id

Matsuda explained his cosmology of Agents — and

of AIR in ganeral — in a short ssaay titled "Goda”
borrowing a metaphor from Shinto animizm The
future of AR and Al he argued, was not disembodiad,
seemingly omniscient chathats or wolce aealstants, bura
pentheon af helpful, playful and occasionally silly gods
communicating with their users and each other, “This
world will enwralop sur physical cities,” he wrote, “and
gods will come to be cur connection to our appliances,
our institutlens, our applications, and much mare.”

[n the animist tradition, these agents will not only
belong to people, but also places. Just as Shinto shrines
honar Iocal spivits, Matsuda imagines every landmark,
park, and coffee shop hesting AR incarnations of their
own. Prior to creating Wel, he and his team prototyped
“The Spirit of the |San Francseo| Ferry Building ™ an
agent in the form of an AR ancient mariner™ In a world
inwhich agents are abundant, and in which AIR glasses
are continually scanning analyzing, and describing
Watch on Youtube: 3 their environments, it only makes senze o glve 41 as

Keiichi Matsuda's 2014 birpsyyoury e fgnon et many forms as the technology will allow.
short hlm Hyper-Reaility
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ik Taken together, this
twin definition of AIR

— as Al augmenting the
world and AR giving
form to Al — points to a
new trajectory for both
technologies that is
fundamentally urban.”

Lo this senga, it's posesible to imagine cities enchanted by

flecks of Wials and the spirits of places conversing with
ones owm agents. They might take orders, give direc-

tione or imply banter with passers-by 1t's equally plau-

zible to imagine malicious ones trained to scam, harass,
and otherwize haunt people rather than halp. (Even
city-sancticned Als run the risk of rogue bahaviar,

as Mew Yorkers discovered after the official MyCity
chathot repeatedly advised them to break law="™)

Taken together, this owin definition of AIR — as Al
augmenting the weorld and AR ghving form 1o AL

— polnts oo a new trajectary for boath technologies that
is fundamencaily urban. Which iz another reason why
both AR and Al must comee under cities’ purview as
thess agents srart oo multiply — what happens when
tomerrow's Pokémon begin to think for themselbees?
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Virtual in Real Life: AIR in Action

V-IRL demonstrates AL potential to transfonm aur
relatbonship with urban spaces even without full
AR Created by rezsearchers at Mew York University
and Hong Kong University, the project axplores how
Al agents will make the physical worltd more legible
using machine vision and natural language, much
like Metas Al glagesn.

By combining strest-view Imagery, geclocation data,
and large languags madels, V-IRL enables AT agants
to understand and navigate cities, recognlze land-
marks, follow verbal directions, and make contextual
recommendations bazed on real-world places and
data. Itz agents can perform practical tasks like
finding restaurants based on personal preferences,
aptimizing travel routes. and cataloging urban
infrastructure.

Muost notably, V-IRL showeases howr spatizlly-awara
assiatants can develop a deep understanding of real-
world emvironiments without speclalized hardware,
Thiz aligns with bets by Meta and athera that Al
glagses with minimal displays can still provide
meaningiul emblent intelligence — suggesting

that AlRq nirial impact may come theoogh making
spaces more intelligible rather than wisually

augmented.

¥=IRL's Al agents use machine vision in
Goegle Streatview to coumt all the trash
bins and benches in Central Park

Imuges from: &R uiek platform girhu i)




inCitw is an AR spp to visualize as-yet unbuilt projects.

Cradic InCily

5. Seeing Like a City

Bullding overlapping. incompatible digital twine is
one thing. Filling them with Al egents is another.,

Baut simply knowing where to look is something else
alvegether This lack of "discoverability” has haunted
AR for years — how do you know I [t's present? How
do you find it if it 1s? And how would you announce its
existence to somecne who lacks either the technobogy
ar the know-how needed toaccess |17

The enswer to these guestions to date has besn that
pendemic-eca staple, the OR code. Attendess of South
by Southwest 2024, for example, may have spotted codes
emblazoned an the sidewalk opposite Austins Water-
line Tower. which will be Texas' tallest when fnished.
With ene tap of their smartphones’ camera app, curious
pedestrians could gaze upward at the ghostly cutline of
the topped-out tower more than a thousand feet inthe
air™ The codes balonged to inCitu, a startup partnering
with cltbes, civic agencies, and private developers &
vizualize as-yet unbuilt project= (More on them later}

This iz how most AR discovery operates today — point,
tap, view, It's workable, but not scalable A future of
peoliferating OR codes risks both runaway visual
pollution — picture svery street gign and Hght pole
blanketed with competing codes — and a cybersecu-
rity nightmare. How does one know what to click in

a future already full of spam, acams, and mabware an
their screens. [et alone the street? These and zimilar
quandartes will ultimately hobble current approaches
and ratze uncomfortable questions about what, exacthy
can be stationed where — and who ks responsible for its
duty af care
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inCitu CEO Dana Chermesh-

using AR and QR codes to
visualipe futwre buildings.

Crulit i

Ume startup tackling these thorny issues iz London-
hased Darabage which labels itsalf &s ‘outdoor media
for the spartial Web,” alzo known a8 AR advertising ™
e of its showcase acthvations invelved scanning 2 QR
code embedded in a Temmy Hilfiger ad displayed on the
glant LED screen at Piccadilly Clrous, revealing turn-kby-
turn directions toits flagship store arcund the corner,
A neat trick, albedt one that might lead Transport for
London officials to wender who vemad the path to
ensure it didnt lead through traffic.

Separare from: the issue of QR codes i= how to value

the clty itzelf a5 an asset. Darabase, for instance, is
advecating for "property digital rights” and titles to
axtend private land- and air rights across the sntire AR
spectrume This would effectively create AR ad inventory
on the real estate in guestion, aloeng with lagal prece-
dent for property owners to ban others from co-opting
locations regardlass of thelr visual positioning system.
[ doing so, Darahase ig atternpting to create both a

land pegister spanning all known realities, and also the
marketplace in which to buy and sell ads on it ///
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One of London-based Darabase's
showcase activations imsolved
scanning 3 QR code embedded in a
Tammy Hilthger ad displayed on the
giant LED screen at Piccadily Clrous,
revealing turn=by-turn directions to
its flagship store arcund the corner.
Ireages [

d Dl

Even sentlng asbde mattérs governed in the LS by
gtate- and federal laws — such as user privacy, data
protectlon, and standards of decency — this approach
ance again rrises more questions munkcipally than it
answers. Whose job wlll it be to enforce these digital
property rights? And will platforms ba held liabkle
for wiolatbons? Snap, for Instance, has pre-emptively
abszolved icseldf of responsibility should anyone use
its Landmarker Lenses AR tool to create commercial
content appropeiating the likeness of Buckingham
Palace™ which l= reyally trademarked ™

Trensposing these questions from London te Mew York,
Darabase asked Jonathan Askin founder and divector
of the Brooklyn Law Incubator & Polley Clinic, to review
existing statues with regards to public and private
zpace. [ Mew York City for example, "aut of home”
advertizing = regulated by the Department of Trans-
portatbon (DOTHand Department of Bulldings (D08,
with the latter requiring any entity engaged in adwver-
tising to register — those who don't are considered
public nuizances. Signage is primarily regulated by the
city's Bullding Code and Zoning Resolution, the former
of which [s mostly concerned with the public safety of
phiy=ical signs and the latter protecting “gquality of 1ife”
in residential areas. Do either apply to AR? The law

iz unclear.
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g Whose job will it be to

| enforce these digital
property rights? And
will platforms be held
liable for violations?”

Under Mew York Penal Law § 14530, for instance, it's
illegal to past adwvertising on another parson's propsrcy
without permission, altheugh given the law's purpose
is 1o prevent phy=sical damage to buildings, Askin ig
again uncertain whather it applies to AR The same
goen for using virtual signage to obecure a competitor's
storefront ar intercept passerby. “Until a law i3 passed
axtending the property owner's rights to its property 1o
govern digital representations of the property or digital
enhancemenis to the property there may be nothing
that the owner can da,” Askin concludes.

Morve alarming for cities, “research indicates that no
regulation ar Law exists that directly prohibits or
otherwizse regulates AR in public spaces,” AsKin notes,
adding it's now likely considered protected spesch

— a precedent lronically get by Milwaukee County's
borched ardinance banning Pokémon Go. This may
actually come as a relief for Mew Yook City DOT and
0B, which in addition to their sverlapping roles in
regulating street signage are just two of the dozens

of city-, state- and federal agencies sharing responsi-
bility for the city’s steeors™ including Parks and other
public art-orented agencies such as the Department of
Cultural Affairs and Public Design Commission. Which
of these agencies If any, would take the lead in deafring
and enforcing regulaticns?

For that matter where does this begve New Yorks Office
of Technology and Innovation, created by Mayar Eric
Adams in January 20z to steer the city’s data gover-
nance and digical service delivery? Hiz office doesnt
have a ‘metaverse” sirategy, chief technology officer
Matthew O Fraser freely admitted at Neaw ¥York Uniser-
gity's Metavarse & Cities Swmmit in April 20237 "Don't
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gk Which of these agencies,
if any, would take the
lead in drafting and
enforcing regulations?”

let axternal pressures drive you to make irratlonal
decigions,” he said,

Fraser’s former counterpart in Philadelphia, Mark
Wheeler, confirms that as chief information officer and
head of that city's Office of Information Technology, ha
wotld have had no oversight of AR signage anyway. °1
don't think it's up o the CI0s or CTOs at all, because
from my understanding, none of those structures
hawe any regulatory backing.” he says. As in Mew Youk,
it wiould have fallen to the anglog departments owver-
zeeing building inspections and busineas leenaing ™

Although Wheeler notes physical signage rules may
offer cities a template for multi-agency coordins-
tion in regulating virtual ones. In Philadelphia, for
instance, plans for the Market Street East Advertising
Diatrict included Incentives for LED screens, which
inturn created “an acceleraved approval path,” in his
waords, through the city's Art Commission and ather
stakeholders, incleding clear criteria auch az hours of
operatlon and maximum bevels of illumination. Tools
zuch as special zoning districts or similar owverlays
could be ngaful in designating areas for experiments-
tiomn he adds.

Returning to the question of discoverahility it may

not only be necessary for cities vo regulave AR using
zlgnage as & legal mechanizm, but also create thelr own
gigne and wayfinding — bath phyeieal and digital — ta
inform the general public when AR is nearby. What
forms might these take?

A nazcent example is Digital Trust for Places and
Houtines (DTPR), & commuanication standard describing
the purpase, processing, and usage of data collected

in public spaces.™ Comprised of icons denoting the
technslogy, methods, and policies present. a typical slgn

7T Imorviess with Whhoslar
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might inform pagsersby of security cameras which may
or may not detect identifiable featuras, analyze images
localby, or share thern with third parties.

Dresigned to promote transparency, DTPR was ivonically
cormimigsioned by Sidewalk Labe™ for itg now-defunct
Toronto waterfrent project, which it quietly sbandoned
imz2o%0 In the face of fierce opposition to its plans for
neighborhood-seale qurvelllance Teday, the now-open
source standard is steered by Helpful Places™ &
consultancy founded by Jacqueline Lu — the former
director of data analyties for the New York City's Parks
Department during Pokémon GO's heypday. Pilots to date
irclude air quality monitoring in Boston, teaffic analysis
in Washingten DC " and security caimeras in Sydnay's
Olympic Park =

At s core, OTPR provides a standerdized tasonomy
and visual language that can take the form of physical
zignape, digital markers, or machine-readable data
—which means it coubd potentially not anly sobve the
dizcovery problem for AR but alzo for AIR. Consider
this hypothetical scenario,

Walking through Manhattans Washington Square
Bark, visitors wearing A1R-powered glasses encounter &
DTPHR sign Introducing “the Spirit of the Park,” an AIR
as=zistant and tour guide, The sign contains a QR code,
which they canscan with their smartphone or glasses.
This dosg several things.

First, it pulls up a user-friendly interface with maore
detailed information abowt the spirit, including what
data it collects, how 1t's used, and who's responsible for
it. This could be presented as a simple webpage on a
phone, 32 8 visual overlay. or even as an audio conversa-
tion with the park’s AIR. [t might alzo trigger a-digital
hardshake which, depending on thelr privacy setings,
could unleck additional featuras ar allow them to
opt-out entively

The point 18 that the physical DTPR @gn and accom-
peoying OH code would act as explicit, opt-in triggers
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for Interactions, offering the means for indlviduals to it i Ery
constiously engage with the digital layers surrcunding e - -
them. Coupbad with underlying rules and regulations 2
— whether extrapolated from current municipal E e

codes or new ones — it potentially offers a paradigm
for piloting deploying and managing Al and AR in
public space.

There are pitfalls, however. For one thing, it would “ It may not ﬂ!"ll'}.l’ be
extend the logic of end user license agreements | necessary for cities to
— the saftware terms of service most peaple accept rEgUlﬂtE AH USIHQ Signage

without reading — from personal devices to public

zpace. By explicitly asking users to opt-in, It would ds d I-Egal- mEEf_lE] niSm- DUt
also force others to opt out of potentially important also create their own signs
public zervices functions. {For her part, Lu rejects this End Wawnding == bﬂth

argument, insksting it's better to obtain consent than
pasalvely survellling users. When ashed directly, survey

physical and digital — to

participants tend to agrea) inform the general public
when AR is nearby”

This thought experiment returns to the dilemma
peesentad at the top of this section Once any number
of actars — public or private; individuals or firms, bena-
ficial or adversarial — are able 1o annotate reality, how
will cities verify and certify when it is safe to assent?
And who decides what I= considered trustworthy?

The last question may prove the most wvexing while
tools such as DTPR will be necessary for managing the
augmentad city, they cannot address maore fundamental

questions of equity and power.
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6. Who Gets to fi Which communities will i

Augment Reality?” be privileged enough
to receive AR, and

In July 202, only a few months before Mark Zuckerberg which will be denied “
would rename his company Meta to signal hiz ambl- * e
tions. he sat down with the journalist Casey Newton to OF €X plGJtE d h‘_'y" It: i

explain his metaverss intentions. After gritling Tuck-
erberg about Facebook's cesspool of misinformarcion,
Mewton wonderad if expanding the social network Into
renar dimensions wag such a wise idsa. In addition to
private interests and government prerogatives, whose
rezlities would be privileged over others’ and how
might they be contested rather than avarlap? “Whao gets
to augment reality?®” Mewton ashed ™

“well thiz, | think. is one of the central guestions of
our time,” Zuckerberg replied, acknowledging a “rohe-
sive gociety” requires “a shared foundation of values”
and that at sorne point a new “aquilibrium” batween
individual filter bubbles and consensus reality would
be reached His answer, couched purely in terms of
persanal Freedom versus responsibility, deliberately
igmored more fundamental concerns about comrmunal
agency and inequality. Whe gains and wheo loses when
the new eguilibeium favers withdrawal over participa-
tion? How does Zuckerberg's prediction squane with
lane Jacobs assertion that “rities have the capability of
providing something for everybody, anly becauss, and
cnly when, they are created by everybaody®” What if the
augmented city is curated by a privileged few?

These tensions were already evident at the launch of
Pakémon GO After watching the initial hystenia subside
around his home in Holyalke — a mapority-minasity city
of 38,000 In which one-in-four residents lives below the
poeerty line — Boon Sheridan noticed how Pokémon
aquickly became faw and far between cormpared to much
larger and wealthier cities swch &3 Mew York, despite
the close-to-zero marginal cost of respawning Pikachu
avenly everywhere To unravel this and other mysterias,
his wife learned how w submit, review, and edit
FokéStops, becoming adept at gaming Miantics opague
syatern through trial-and-ervar. “She was fagcinated

by stops that should hawe been rejected but weran't
because someons had framed the location in just the
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right way ar chosen a great pheota,” Sheridan explained.
[t wasn't lost on thery that her newfound ability to
deny ordivert Pokémon to their nelghbors was largely
a function of having encugh time and technological
literacy todo sou

The Holyoke axample illustrates how spatial segrega-
tion and socizl capital {or the lack of it} will decide who
augments the city. Which communities will be privi-
leged enough to recelve AR and which will be expledted
by it? Whe pogsesses the technical and tecit knowledge
necessary to understand it — and who will be the
victims of their own Enorance?

These gquestions are hardly new, stemming from
decades of debate over the “digital divide” a phrase
cotned by former US. National Telecommunications
and [nformation Administration (NTLA) administrator
Laery Irving to describe “the divide between those
with access to new technologies and those withowt ™
Clesing this gap has been & prioeity of global policy-
makers for nearly three decades, as seen most recantly
im the Biden administration's allocating 84245 billion
for expanding rural broadband ™

Bast simply extending Internet connections to the
unserved misses a larger point about what it means

to be online in 2025, 45 the soclal peychologist Jona-
than Haidt motes in his baok The Anxiows Generation,
whereas once the digital divide was framed in téerms of
communitbes lacking access, now it ks defined as lacking
protection from online predation ™
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[ This mn't Anthony J

[ Mot a probdbem ‘g

"Pig butchering” schemes — in which
perpetrators send random text messages
to entice recipients into handing over cash
for [non-existent) cryptocurrencies

For example “pig butchering” schemes — In which
perpetrators send candom text messages taentice recip-
ients into handing over cash for {non-existant) crypio-
currenches — have successfully swindled Amerbcans out
of an estimated 315 billion " These scams have grown
more sophisticated using Al-generated deepfakes to
zimulate friends, families, and colleagues. In one such
instance, an empdoyes of the engineering firm Arup was
duped Inte sending roughly $25 million to unknown
criminals posing as legitimate corporate officers on a
real-time vides call™ AR and AIR threaten to amplify
the verizimilitude of these fravds, u=ing the volces and
appearances of loved ones to galn victbms' trust that
much mere easihy.

The new divide will also manifest as a type of spatial
segregation known as “digital redlining.” While such
dizcrimination can take many forms, perhaps the

meast literal is what the platforms choose to leave out

af their maps. Google, for instance, typically ohscures
government installations, corporate facilities, and other
zenattive sites at their owners' regquest. But it has also
alected wo blur entire neighborhoods, perhaps the most
infamous of which is Kibera, Mairobi's largest slum. This
argsure nearly two decades ago prompted an ongoing
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local — and global — effort o ceeate a fine-grained,
open source alternative to Google's undifferantiated
gray Wikl imilarly marginalized communities he the
last to be included in & particular VES?

Befitting thair algorithmically dynamic natwes, digital
redlining extends to the navigation of these maps

as well Former Google Maps UK researcher Kasey
Elimes has describad internal discugaions to rmgple-
ment scanic” and other potential rouces alongside the
fagtest optlon® Moting that urban tres cover and other
sharthands for “scenic” neighborheods overwhelmingly
favor higher-income neighborhoods, Klimes argued

the inzdvertent result of this tweak would be to funnel
foot traffic — and small business revenues alang with
tax dollars — pway from lower-income communities
towrard wealthier ones. "Becawse of its global scale” he
wrate in a serbes of twesta “even & zmall shift in maps
routing frorn a seemingly-innocuows (and frankly very
usafull) fegture could create a relnforcing feedback loop
with spatial inequaliti™

This effect was the stated intention of the Website
“GhettoTracker” launched in 2013 fand quickly renamed
“Good Part of Town™), which invited users to hard-code
their biases directly into the map. The binary sorting
of "pond” and “bad” neighborhoods not only reifiey

the signifiers and logic of discredived policies such

as “broken windows” policing™ but &lso justifies the
dizcriminarory deployment of survetllance technologies
guch as ShotSpotter, which according to leaked locacion
data s overwhelmingly concentrated in lower Income
comimunities of color®

Augmented reallty will add new wrinkles to thase
dilermmas. For example, & machine visbon research
project dubbed “Placefwcider” offered owners of
Google Glass and other such wearahles an opportunity
ta "blacklist” personal areas and sensitive locationg
zuch as bedrooms and bathrooms from sharing with
data aggregators upstream ™ Proposed as a privacy
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zafeguard, it's not difficult to imagine users flagging
public places as well effectively providing them with a
bleck button for reality. The city of San Jose California
iz already training Al to recognize slgns of hormeless
encampments, for Instance.™ How long before AIR
agents trained on similar meps and moededs start 1o
redline them?

Honwr 2R devices alect to ges the warld and their waarers
iz a consummare example of what Chriz Gilliard hes
dubbed “huxury survelllance” {[nterview on page o
The Apple Vision Pro, for inetance, retails for 83,500 and
boagts more than a dozen cameras and a half-dezen
microphones scanning and lstening to the user's eyes,
hands, and wolce at all times" "At Apple, wa balioyve
privacy is a fundamental human right,” the company’s
rarketing materials declare but this right is nominally
reserved for the wearsr, not the ohaarved

Even then critics warn these devices will track wearsers
aye- and facial movements in microscopic detail In

one particularly eye-opening example, the ardst and
zoftwars engineer Sterling Crispin claims to hawve
azzisted Apple with detecting the mental state of users”
using “eve tracking electrical activity in the brain, heart
bears and rhythms muscle activity, blood density in the
brain. blood pressurs, skin conductance ete” o predict
where wearers are going to click” using their ayes, It
does 5o in part by “redesigning the Ul in real time,”
Crizpin tweeted, suggesting the reality depieted by the
Apple Vision Pra is undetectably malleable* [t's for this
reason that X ploneer Louls Rosenberg has summe-
rized the threat {and business model) of an unregulated
metaverse s monitor, manipulate, monetize,"™

Cormbining digital redlining and Iwoory surveillance
produces ‘diminished reality” which is less a function of
what sameone sees than what they don't see — either
by deslgn or denying them permission. Those Inside the
lines may choose to filter reality as they see fit, erasing
pecple and places with prejudice, while those on the
wrorng side might discover their reality has disappeared
as popular services migrace to AR — just as smart-
phanes became mandatory for many formerly analog
tagks The dark side of the DTPR scenarlo described
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ik Combining digital
redlining and luxury
surveillance produces
diminished reality”

previoushy would be choosing to opt cut jor failing wo
opt in} and thus being deprived of critbcal features ar
protections

Cme can imagine any number of diminished realities.
Hather than receiving personalized offers or discounts
while strolling past a store, dynamic pricing alpo-
rithms ensure everyane se2s a number cpmized to
axtract maximuom value. Inverting the purpose of
Ghetto Tracker yields wayfinding instructions diligenthy
steering users away from privileged neighborheods in
order to protect thele scenic streets from interiopers.

[fthe promise of urbhan AR is to maka citbes more legible
through the overlay of infarmation, this prompts the
guestion: more legible for whom? Legibility in service
to inequality lsnt desirable in its cvwn right, as open
data advacates dizseoverad after Map Kibsra attracted
global attention to the site, followead swiftly by “slum
tourism” and charges of exploitation. In another
cautionary tale. a vaunted progeam to digitize Indian
land records in the name of “transparency” produeced an
epic consolidatbon of bath land and power by specula-
torg possessing mote digical literacy than the tenant
farmers they dispossessed.'

A both examples demonstrate, increasing a placey
global legibility may diminish its reality for inhabitants.
For this reason alone, the augmented city = destined to
be contested terrain.

These tenstons hawve already given rise to initiatives
reclaiming AH as 8 tool of registance. The Kinfolk
Foundation wields it 1o create monuments highlighting
the ab=ence of black and brown historical figures in the
public realmw = In place of Manhattan's Columbus Cincle,
for instance, Kinfolk has installed a towering wirtual
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in place of Manhattan’s Columbus Circle Kinfrelk

has installed a towering wirtual statue of
Tousszint Louwverture, the liberator of Haiti

stamue of Toussaint Lowverture, the liberator of Halti. In
their hands, AR = both a prompt and & provecation to
imagine what could be and pressrve what remains — as
it recently did in conjunction with an African burial
ground in Brooklyn's Flathush neighboriood -

AR k= nota physical space, and it will never bea
gubatitute for one” explaine exaecutive divector ldris
Brewster when pressed for a theory of changs. "we
want oo use AR as a beacon to advocate for changes in
the built environmeant, and support existing efforts to
do the same.” This might take the form of petitioning
government- and cultural institutions for new monue-
ments honoring black volces, or erganizing community
groups to counter digital redlining. Just as the Brooklyn
Public Library offers free digital library cards to out-of-
gtare students in order to drowrvent book bans,' AR
could open a new front in the culiure wars by surfacing
suppressed histories burled in plain sight,

1o0s hped fwwnadhk by nlsdrary ocgd boo ks-anbanned

The Augrreni=d City, Seeng Pheough Detruplban

Lordon-based art collective Looty takes an even more
confrontational stance, using AR &0 perform what they
call digital “heizts” of colonial artifacts from institu-
tions like the British Museum, '™ After capturing ohjects
zuch as the Bosetia Stone using their iFhones’ LIDAR
seanners, they digtally repatriate them to thetr sites

of origin as AR Installations, while selling the scans ay
limited-edition MFTs to suppert Afrkcan artists,

“lmagine having a space-within-a-space,” argues Looty
co-founder Chidl Mwabauni, pointing to its AR exhibi-
tion of the Benin Bronzes at the Venice Architecturs
Biennale as an example of its potential to transcend
ingtitutional boundaries. =* Rather than confining
artifacts to what he deacribes as “cold glazs boxes and
fowr white walls,” Mwbaunl envisions embedding these
digital artifacts within their ariginal cultural contesxts,
surraunded by “musie, people, and culturs” until such
time they can be physically repatriated.

Bath initiatives poine to how the apgmented city might
eyolve beyond a kinary of access-verqus-exclusion

inte semething more nuanced — a multilayered reality
where commurities can assart their prasence, pregere
their histories, and challenge dominant narratives. The
question of “who gets 1o augment reality™ may ultl-
mately be anowered not through corporate platforms
or public policy alone, but through the creative appro-
priatbon of these technologies by the communities they
threatsan to erass.

Looty uses AR to

perform digital

“helsts™ of colonial

artifacts from

institutions lioe the

British Hus.eum/ E
/
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7. The Department
of Reality

While civic insurgents are aleeady busy repurposing AR
for their own ends, municipalities are just beginning to
axplore how It might zerve broader public aims. Rather
than wait, react, and regulate corporate platforms and
community projects, ow might clties preemptively
apply these technologies to problems they may be
uniguely designed to 2olve? And who in government
should take the lead in doing =p?

Prior to the advent of Pokémon G0 a decade ago, for
axample, the John 5 and fames L. Enight foundation
proposed “relmagining the civic commons™" through
projects aimed at convening strangers in public space™
Anearly example was the Market Strest Prototyping
Festival which blanketed San Franciscos main artery
with mere than 50 pap-up installations cwar a long
weekend In April 2015 The peal was 1o engage pass-
arby through oy play, whimsy,” in Knight's descrip-
thon = while piloting bottom-up planning throwgh the
participatery deslgn and {playitesting of new public
infrastructure.

Barely a year later, Fokdmon GO would not only
produce crowds trampling parks and private property
but alsa diverse clusters of players calmly battling each
other in public. In the game’s frst weekend, [t inadwer-
tently achisved more than a thousand street proto-
typing feativals ever could in changing how paople saw
and used the city — for batter and for worse. Enight
itzelf acknowledged this reality by partnering with
Wiantic ghartly thereafier=

As municipal governments geapple with deepening
polarization, entrenched NIMBYlam and the lingering
effects of pandemic zolation, wiilizing AH to bolster
civic engagement may prove tempting But while
Pokémaon GO demonstrated the technology's power to
bring strangers together the greater challenge may
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be deveboping tools and frameworks to help citizens
and their representatives to collectlvely imagine
thedr Futures,

That's the working hypothesis of inCitw, a civic AR
startup founded in 2000 on the premise that seeing-is-
believing when it comes to winning support for new
development.'” By inviting neighbors to peer at the
ghosthy conteurs of planned projects through their own
amariphones, the company is betting that augmenting
the reality of thess proposals will diminish local fear
and asppaosition. Originally used vo depict future high-
rises, its applications alsolnclude envisioning ssa-lavel
rige in Tampa' fish pond preservaton in Kauak, and
firefighter training in Seattle

InCitu and its custermers — the majority of whom
belong to city planning transportation, end building
departments — aim 1o escape the stranglehold of
community meetings, which tend to be dominated
by a handful of outspoken opponants determined to
derall development, Instead, they aspire to use AR o
masslvely expand the audience and potentlal constit-
uency fior thess projects Ome prospective Manhatman
skyscraper attracted more than 100,000 views after
being shared on Snap, prompting former Kansas Clty,
Mizzouri mayor Mark Funkhouwser to exelaim, “In the
history of planning, there have never been 100K views
on any proposzls that [ know of M If seeing truly

iz belleving. that scale of belief has the power to tip
elections,

This power was an dizplay in Columbus, Ohio in
Mevember 2oz, when voters approved a sales tax
imcreass to raise $6 billion for redezigning streets,
axpanding public transpertation. and [punching the
first of several bus rapid transit (BAT) corridors across
the region." As part of its outreach. the Central Chio
Transit Authority (COTA} recruited inCitu ta create 3
virtual wour of the route, with three stops at a future
BAT station, a planned miceomobility hub, and a
greenfield zite slated for development * Maore than
2500 Columbus residents took the tour in the months
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g One prospective

| Manhattan skyscraper
attracted more than
100,000 views after
being shared on Snap,
prompting former Kansas
City, Missouri mayor Mark
Funkhouse to exclaim, ‘In
the history of planning,
there have never been
100K views on any i
proposals that | know oft™ |

InCitu's AR rendering of 570 5th Avenue
became the most widely-viewed proposed
building in history once shared on Snapchat

Baust normalizing new techholegies requires new lnsti-
tutional structures to support then offering cities an
opportunity to holistically rethink service delivery and
managing the public realm. Thi=s may take the form aof
neny departments or poaitions in alternataly leading or
supporting roles — just as cities have done for more
than a decade already in response to previous waves of
dizruption

leading up o Election Day, when the measure passed
with g7 of the vote

Although AR plaved enly a small rele in the campaign,
the episode illustrates its capacity to render the future
im the present from the user’s perspective, figuratively
and liteeally. "ARs ability to show people a tangible
view of cut-af-reach concepts helps cut through the
comwersation” says inCitu founder and CEC Dana
Chearmesh-Reshef, “For people who aren't profes-
sionals in the feld, it streamlines the discussion: first,
everyone ks on the same page, now, let's talk about our
shared future”

For example, the city of Boston led the way at the
outzet of the mabile sys with the creation of the
Mayors Office of New Urban Mechanics™ {MORNUM]
Sl residing in City Hall under the purview of the
mayoers chief of staff — currently Tiffany Chu, former
CEQ of the transportation planning platform Hemix

— MONLUM assigns rotating fellows to city agencies to
help define and prototype software they will ultimately

fiis : , maintain and owin.
The rmost striking aspect of inCiw's inchegion is oo

ardinary it was — AR was the proper teol for the job,
not the point unto itself This particular example
suggests front-line departments and agencies will turn
to AR as the need arses —whether for communkty
ocutreach, prototyping and planning public art and
aeducation, and mare. The same staff roles charged with
regulation and enforcement may also decide when

and where to employ thess technologies themselves,
rather than & vestigial ‘chief metaverse aofficer.” If this
isindeed the case, it will be incumbent on each depart-
ment ta identify hire, train, and empower therm.

More than simply deploying new technologies,
MONUM was chartered to exploit the gaps batwesan
departmeants where innovation might flourish. At the
adge of every institution are gray zotes where they
interact with the edges of others,” explains MONTIM
co-founder Migel Jacoh. ‘And in thoss gray spaces is
alot of roorm for playing and exploring. Governiment
bureaucracy excludes the language of play and explora-
tion, and that's a problem. Sa, we need to create 5 p
for that in betwesn thease institutions”
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More recenthy, Mew York City Mayor Eric Adams created
the rale of Chief Public Realrm Officer,” appolnting
Ya-Ting Liu to coordinate across city govesnment,
community organizations, and the private sector in

the creaticn, regulation, and maintenance of public
zpace. Her most notable achbevement to date is stew-
arding & $350 million proposed redesign of Fifth Swenue
in Midtown that will nareow the steeet, expand its
zidewalks, and plant hundreds of ireas — an effort
zpanning dozens of entities. ™ Less haralded but equally
important are her plans to create a "Public Space
Academy” for training public and private partners alike
in programming their naw terrain " From there, it's
only a half-step toexpanding the remit of such a role to
ancompass the digital public rezlm as well.

The Adams administratlon also proposed a "Depart-
ment of Sustainable Delivery” to regulate the profifera-
tion of twa- and three-wheeled delivery vehicles along
with the glg workers riding them.“ This department
would have combined functions varkously handled

by the Department of Transpartation, Department of
Consumer and Werker Protection, end FDNY — the
first responders to & deadly rise in battery fires.= “ule
hawve to do the same basic front-door regulation here
in Mew York to open up the opportunity for us vodo
the kind of accountahility work that needs to happen,”
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A=z part of its outreach efforts, the
Cantral Ohio Transit Authority
{COTA) recruited inCitu to create
a wirtual tour of the route, with
three stops at a future BRT
station, 3 planned micromobility
hub; and a current greenfeld

site slated for developmeant.

zaid deputy mayor Meera JToshi, = who previously led
thecity's Taxl and Limouzine Commission — another
agency tailored specifically to the needs of its time
when [t was created in 1971

But many of the toals, standards, and infrastrocture
needed to doso today don't yet exist. Someone in
government must bulld ther, if only to ensure the
cities” AR efforts don't fall under the heading of dimin-
ished reality As cohort member and LA Metro chief
innongation afficer Seleta Reynolds putd it: My long-
standing and ongolng concern is that we have good
agreement in the physical waorld ever what's public and
what's private and the verious rights and respansibilil-
ties for actors In each of those spaces. But it's very clear
that in the digital realm, there's no such thing "

This insight led Reynelds, in her previous role as
general manager of Los Angeles’ Department of Trans-
portation {LADOT), to commission the Mobility Data
Specification {MDS) — a Arst-of-its-kind apen standard
for sharing data and instroctbons between LADOT and
private vehicles = ariginally dockless seooters and ather
forms of invasbve micromeobility The creators of MDS
aspired to create a digital twin or “air traffic control” for
managing anything cperating in the public right-of-
way“requiring real-time data so granular that LADOT
wias unsuccessfully swed in federal court by Uber and
the ACLY for exactly the privacy averreach it was
meant to forestall =
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|
ik we have good agreement
in the physical world over
what's public and what's
private and the various
rights and responsibilities
for actors in each of those
spaces. But it's very clear
that in the digital realm,
there's no such thing.”

To apur adoption by other cithes, MOS was Eater spun
ot into the Open Mobility Foundatlon (OME)—a
clty-led consortium bullding open source protocals for
managing the public realm, MDS has since been joined
by the Curk Data Specification™ a tool for mapping
curb regulations and their usage as private parking,
commercial loading zones, outdoor dining sheds,

and =0 forth

[ta not difficult to Imagine how this ficst gensration

of clvic standards — Ineluding DTPR — might inspire
zimilar anes for programming augmented public space.
The OMF, for example is hosted by OASIS Open, &
non-profit consortum defining technical standards

for the Internet’s plumbing = Another of these is the
Metaverse Standards Farum, which launched in Juns
2oz and currently has more than 2500 members in
industry and academia hashing out what's needed to
make various aspects of XR & reality™

Organized into working groups, of which RealWirbual
World Integration is one,'™ the M5Fs membership
raster does nat include a single city or public official,
At first glamce thiz wouldn't seem necegsary given
how deep in the weeds they are defining specifications
arcund anchoring, positioning, and discovering AR

content. But glven their inirlal wse caze 18 ride-hailing —

ane deliberately chosen to underscore the complexity
of the undertaking — the abssnoe of anpone versed
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imits implementation is a worrying sign (For what its
waorth, neither Uber nor Lft are presant elther)

Given this ‘minimum viable use case” is meant wo serve
as a building block for the group’s future activities,

it underscares the wrgency for cities to participate in
drafting standards that will directly affect them, This
will necessitate more institutlonal change than either
devalving responzibilities to frontline staff or making it
the presarve of centrallzed technology offices.

Indesd. it may be incumbent for cities to saize this
moment as an opportunity to pay down decades of
technical and organizational debt by designing pover-
nance better suited to today's challenges. Rather than
perceling out oversight of augmented reality among
departments of tranaportation, buildings, or even the
public realm, perhaps cities might ane day consider
chartering a “Department of Reality” encompassing
all of them.

From Polémon GO to Wel, and from Metas Al glasses wo
nascent digital twins, the last decade has revealed both
the promize and peril of augmenting our cities. Weve
witnessed how these technologies can bring strangers
together in hot pursult of Pikechu, and how they can
Just a2 easily zegregare and ewclude. We've seen how

Al assistants might enchant our public spaces with
lacal spirits while corporate platforms race to claim
and monetize every square nch of virtual real ascate.
Most importanthy, weive finally begun to recognize that
augmentad reality isn't a new technology, but a funda-
mental reimagining of how we zese, zhare, and shape
our cities. The guestion now 18 what dowe intend o
do abouwt it?
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What is
Threatcasting?



Threatcasting Methodology

n Gatrer mputs through expert
inkerviews to define ihe parameters
for sense-msking and stamytetling.

Cultural Trends
Techricsl Hiziory Economics Analysiz

IDaka
withan  scienice Ergage im storprelling thas
opinian Hickion emsins both thrests and

Social  Research :

& Clerc probotyoe negatise exterraitien
[threatcasting) and posthee
applicatinns [fulurecasting !

Present

Flag
Gate

SN AR ES AN AR FEERE

Yision

A perzon moa place
experiencing a threat

Synthiesize a series of macators

10+ yrs
L Recever
Disrupt Mitigate
—r—
Event / Finding

{"Mags"} to zpot the emergerce of the
threats and actions |"gates” | dismuot,
mitipate, and recover from vulrerabel-
ties ared riks belore, during, and atier
they irarstorm nic freats

Threatcasting is e method to help multidisciplinary
groups envision petential futures and what to do aboust
them. [t's & useful teol for public sector stakehaldears
inthar it explores 3 specific research guestion — in
thiz case the impacts of augmented reality on public
zpace and safety — both in terms of preemptive steps
to taka and how to recover post-catastrophe. In doing
=o, it offers organizations a framework to help plan,
prepars, and act when confronted with novel threatg
and disruptions.

The zim of threatcasting g to gvert “atrategic surprise”
By combining science fiction-based stories with science
fact — typically in the form of subject mamer expert
interviews — it prepares leaders to think abhout the
“unthinkable” ghead of time. In the event such a crisis
cocurs (or an opportunity presents itself), theyre better
prepared to act. After all, chey've seen and imagined this
before, and thus know where to start..

To this end. threateasting gathears inputs from social
scbence, technbcal research, cultural history, economics,
and trends analysis to define the parameters shaping
the groups collective senge-making and story-

telling endeavor.
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Anmeny hosw e miast plausibie threats
gl materiatize over ihe next cecads and
conmerthe mplications dor identifang,
conironing, and mitigatmg them

k& By combining science
fiction-based stories
with science fact it
prepares leaders to think
about the "unthinkable”
ahead of time.”

[ the caze of The Augmented City. a cohort of more
thana dozen current- and former public afficials inter-
vienwed a series of experts online over six months before
convening virtually on June 20, 203 A larger and more
varied group comprised of policy experts, entrepre-
neurs, aechitects, and foresight practitioners gathered
in-person en July 1, zoz3 at the Microsoft Garage in
Manhatan 1o hear from experts before employing
threatcasting to explore the future of urban XR tech-
nclogy, trends, and governance.

[n both sessions, participants reflected on the the
dangers. and potentialities raised in the intervi
before engaging in two rounds of storytelling —o



almed at surfacing threats and negative externalities,
and a second envisioning pesitive applications {also
known as “futurecasting’). In each case, participants
were challenged to develop “effects-based models” —ie
working backward from desived strategic outcomes to
the tactics necessary to achieve them — grounded in
stories about & person encountering the threat through
their own lived axperiance,

Following the workshops, a team of analysts methodi-
cally reviewed these stories to categorize and aggregate
indicators of how the most plavsible threats might
materialize gver the next decade. The analyst also
considerad the implications for the public- and private
stakeholders charged with identifying. confronting, and
mitigating them

To thar end, the tezrn synthesized three high-tevel
threars and matching opportunities {Findings), along
with a series of Indicaters {Flags) worth watching to
apat the emergence of these theeata, which are typically
outside stakeholders’ control. These ave then paired
with steps or actions (Gates) offering openings to effec-
tively disrupt, mitigate, and cecover frorn vulnerahili-
ties and risks before, during, and after they transfonm
into-threats.

Warkshop participants created stories comprising

the Findings and inferming the Flags and Gates, Together, each trio of findings, flags, eand gaves affers
participants, readers, and organizations a starting place
to congider how future threats and opportunities might
manifiest — and what to do about it

“ Together, each trio
of indings, flags,
and gates offers
participants, readers,
and organizations
a starting place to
consider how future
threats and opportunities
might manifest — and
what to do about it.”

e
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Findings

The potential threats and opportunities

synthesized from participants' futures. Find-

ings emerge from examining patterns and

themes across the raw data while answering

the research question and informing the

application areas,

Flags

Observable indicators and signals warning
of emerging threats or opportunities. These
are specific, measurable developments
across technology, society, politics, and
culture suggesting a particular future is

becoming more likely.

Gates

Concrete actions and interventions stake-
holders can take to disrupt, mitigate, or
recover from threats before, during. and
after they manifest. Gates are typically
mapped to specific flags and milestones to

create actionable response plans.
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4

Findings



The principal cutput of threatcasting are stories of
pecple, most normal and some exiraordinary, faced
with threats and alternately forced to confront, elude,
or bear them. These stories, analogous to thumbnall
sketches of unwritten Block Mirror episodes, represent
the collective fears (and hapes) of szsembled partici-
pants. In the case of The Augmented City, the antago-
nigts of these stories range from impenetrable personal

flear hubbles to avgmented scammers preying on the
elderly to digital displacement from rapidly gentrifying
neighborhoods through ‘diminished reality”

These storbes were subsequently distilled into & set of
Findings — bessons and warmnings for stakeholders for
stakeholders with an eye on the develspment of AR and
AlR over the next decade. Each finding is matched with
a corvesponding set of Flags and Gates in subseguent
sections. Participants surfared qix primary findings
acting &= rmirror images of each other: unchecked
varsus civie tech! new vectors for crime versus new
riles for oversight: and neighborhoods in flux are
alvernately targeted for digital gentrification or discover e —
renavwed woice and agency

[t the spivit of the original stories, each finding iz dlus-
trated by a “science fiction prototype” written by the
award-winning novelist and futurlst Madeline Ashbog =
and iflustrated by OuickHomney's Mana Hausch, Taken
together, they illuminate the augmeniad city we hope
to build ewar the coming decade — and the diminished
CTE Wi IMWSt strive to avaid

1m0 At s ek nessh by <on

The Augrmentad City: Sepng Theough Derupbon | December 2024 | &3

Tech
Encroachment

o Augmented

Predation

o Civic Tech

Renaissance

Municipal
Innovation Reboot

Resilience

&o
.o Grassroots

| 4 W)






Tech Encroachment

STORY

“0n the Outside, Looking In”

After serving time in prison deubling &g a bata-teater for the surveillance tech now

permenting society, Frank discowvers the outside world has become a chaotic panop-

ticon. When even a gift of digital communion with his one true friend comes with a
price tag, he realizes freedom no longer exists an either side of the prison walla,

The orlentation courses at the prison kad not prepared Frank for what the outside
wotlld be like

[t washn't that the prizan was completely bereft of all technology or something. Far from
it, If anything, Frank had a batter sense than most about how people were tracked,
observed, welghed, measured, estimated, extrapolated, and so on by the ambient tech-
nedogy surrounding them. His prison — where hed done his most recent and longest
hit, Arywey — was & prototyping geownd within the lapger private compary that held
the licenss to continue providing services in his state;

Hed lpoked it up, ance and the commpany was & combination "earceral selutions
provider,” and “sugmented real estate Inneovator.” Eor Frank, this terminalogy scunded
alot like ‘enhanced interrogation” or “excited delicium” or “reverse mortgage.” [n
other words: a tie. But it didnt matmter how It sounded to him: what mattered was

that the technology tested on him and his brothers in orange was being exported
averywhere, to housing developments and condao bulldings and municipal planning
departments

Ambient affect detection for the purpeses of predicting randoim sets of viclencs? Tested
in & prison,

Ambient thermal monitoring for fever and other signs of contagious disease, aka
“Coughspottes?” Tested in a prison.

Vizible watletz prajecting the net worth of everyons in the prelson via linle glowing Star
Treh-style badpes? Well, that ene ectually had started a riot, Mot least becawse it unoov-
ared g couple of long-term affairs.

The prison was the idea] "prototyping space” for urban AR, Frank and his feliow
inrnates were told, because It exactly replicated certain dynemles on the cutside
without allewing in a lot of noize inside the signal. The reactions to the tech wera
more honest, herauss the inmates weren't distracted by someone alsg’s app every two
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seconds. Or so they werse told. They had tocarry a lot of apps, and those apps were still
plrgng them every two seconds, or so it seemed.

[t seemed that way until he got on the sutzide On the outside Prank reslized he'd had
ng ider whiat it would be like: gl] the pop-up animatlons and looping gifs and clunky
heads-up displays in the world couldn't pessibly prepave him for the sheer ohslaughi
of what lfe was like in the "peal world™ noa Maturally it didn't help that apparently on
the eutaide, every buman being had a different definition of the word “real.”

He'd understond. on some bovel that everyone carried s separane reality around with
them. He understood the human capacicy for self-deception, and how unrelisble
memory could be Mo ane, he thought, could possibby understand this better than
people whe lived or died based on witness teatimony. That was why It was called the
“Rashomon Effect.” for goodness’ sake. But this. this was next-level,

This, the cutstde, the world, was really just a series of worlds. It was a fractal repeti-
tion of an endleds series of oheeszions and ads and rules and permissions. [t was like
the nightmare guys on the outside had upon leaving, the one where you were walking
arcund in a sarles of calls, with noway out. It was impossible to do anything to find an
addresa make a phone call fng one made phone calls, he was told), or ook at 8 restan-
rant menu {or any other kind of menu, for that matter). And finding an spartment?

Forget it

Omece his time at the halfway house was up — they gave him two months, and it ook
him two months just to learm how to sleep with all the noise — hea had to dezignatean
Algent todo “tours” of penitals. On the one hond, this meant ot having to answer the
zame questions ahout his record & bunch of times. On the other hand, it meant thers
was & sipnificant difference between the quality of the place he saw and the guality

af the place he wound upin, These fancy goggle displays had somehow forgotten to
include the reacties. Funny how that worked, Funny how truth dide't seem to matter at
all when everyone could just edit out all the stuff they didn't ke,

Even finding the right kind of porn was, well, hard Wy did Frank have to give up his
passport and thumbprint to look at pom® 1t made no sense. But he did. because the
menu 2aid soand then Frank got & call from his parole officer two days later about his
information being used to create an entire famiby of bots who were spreading propa-
ganda for a country whose name Frank couldn't prenounce. “This particolar scam
closely resembles one formerly known as a honey pot,” zaid his parole afficer.

“Are you a human being?” Frank asked. There was a law where they had to =il you,
apparentcly if they werent. He felt like & hooker asking a john if he were a cop.

“What do you mean?” hiz PO ashked, and Frank’s stomach turmed. After that, every ad
thiat followed him-on the bus was about meds that treated paranaia and amiety and
how to report possible A1 scams. The ads follewed him until he lopked them directly
in the eya, or nodded, or acknowledged them in some way [t felt ke dealing with a

stray dog,

The Internat. and the infrastructurs that had grown up to support it, was more of 2
prizon than the one Erank had just left. Only it was like one of those fancy open-alr
prizons where you felt Hke you were free because you could walk around and arsund
without really getting arywhere, and where & drone followed you at svery hour of the
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day and night. And the cities — even completely normal cities like Spokane — were
overrun with the same technodogy, the same approach, the same flavor,

Frank explained this to a very human cop, after his next arrest, when he inally found
a bank where thers were human beings that he could sctually pull 2 gunon “T'd have
done this days ago, honestly,” he szid “But | had to drive all the way to Seattle to find
ateller”

“So you could held them at gunpoing®™

“8o 1 could go back inside! This place iz insane! [t's 8 madhownss! & zoo! It's pot no rules?
Everyone geta away with everything!”

Frank had sakd the same to the little ald lady teller-at the bank. Her name was Gilda.
Gilde agreed with him. She met a lot of people like him — peopbe whao for whatever
regson couldnt handle the way things worked nowe [t was an odd set of extremes:
dizabled folls who gualified for human ssrvice, and people with the kind of monsy to
pay human beings for that service. She wag vary sympathetic. She wrote him lemers, by
hand. She even sent commissary coin at holidays

When Gilds died, her family sent Frank a litzle fract of her likeness, per her lving Hle-
neas rights decres, The fidelity was iow — the face that showed up on Frank=s device
was ot the one he remembered; [t was too smooth, too erange — but the Yoboe was very
gimilar. Shed granted him 58 houwrs That meant an hoor 'a week for s vear, plus extra
time on birthdays and holidays. IT he could shave 1t down to a half hour 8 week Gilda
woutld last fonger

All of this was fine — = fine as it could be, when the one person who was nice to you

in life was no longer atlve —except for the way the company which owned his prison
declded thar amy likeness hisld anite sereers was actually their IP and charged him extra
io alk to Gilda,

“But she was a gift!"” Frank insisted, when they cut off his accass. "She gave me a gifil”
“You agreed to the surcharges, giv,” said the bot representing the company.

Wy are you making me pay to spend time with a woman? Frank asked. "Aren't there
guys in here who are, well, in herve for exactly that?

He knew this wasn't the case — jolhng never went away, since they had the kind of
maorney to be johne in the first place. But the principle matterad. In theory Sometimeas
Frank thought the entire reason hewas inside was becausze he had a code and the rest of
the world didnt.

r
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autonomous vehicles to biometric data extracted from
hesdsets and wearablas. If left unchecked by regulators
at federal and local levels, these firms will strive for
dominance without due consideration of ethical impli-
cations or societal impacts.

This threat will be exacerbated by a lack of proper
veiting and testing of these technologies befors their
deployrment in the public realm. Firms' carelassness will
FINDING be compounded by regulators’ lack of autheority and
lgcal governments' lack of time and pesources to miti-
gare thetr riske, which will harm the maost vulnerable

UI‘IIEE! E“iﬂﬂ aﬂt, l.Inl:hEl.':kEd members of society (eg. children, the eldecly, migrants,
AR wi“ Ede FIIhI.i'E marginalized communities, the dizabled, ete)
space and privacy AR and AIR will act as the primary interface for the
next generation of axtractive tachnologies, including
After conguering cyberapace, Big Tech threatens to but not limited to ublguitous luxury survelllances, the
geize control of the physical world through AR, tram- abuse of biometric data, and emotlonatly parasicic
pling users’ privacy and well-being. Once again, sock Al companions, First extending and then gradually
ety’s mogt vulnerables will bear the heaviest burden supplanting smartphones, AR will become the means
through which hundreds of milllons of users axperi-
The relentless pursuit of new markets, new compstl- ence these effects daily, amplifying their impacts within
tive maoats, and new sources of data will lead Big Tech large, dense cities.
platforms such as Apple, Meta, Google, and Microsoft to
infiltrate cities, bulldings, and bodies using AR and AR, This will include a range of socizl, civic, and econcmic
They will 4o 80 in conjunction with a broad range of harms, starting with the increased privatization of both
senaing technologies ranging from “smart homes” and phyzical- and digital public spaces Cities may choose

to exclusively outsource the management (and rmone-
tizariong of AR experlences to & single vendor granting
| them virtual value capture onoverly generous terms

‘ ‘ ThE Shlft Elwa‘y’ frﬂm The public sanctionlng of privatized digital twins will
i I lead to dowmnstream consequences, such as an overrs-
'DF]EFI‘ pUhllclyﬁ?EttEd ' liznce on & single platform excluding non-users from
data towa T‘d F]rl"hfate | obtaining public serilces.
vendors will not only -
. idesprea Wi o expand social media’s filver
L'E‘Ed to CﬂﬂfUSlUn, bLIt ! bubbles to encompass physical space. Users may

?ts O€ ntr? nc h USErs | N v elect for personalized experiences serving to rein-
incompa tible , over la pping force existing beliefs and biases, further exacerbating
realit iE‘S | n cities. this { = mizsinformation and political polarization. This will

. . in tuen contribute to ongoing sacletal fragrmeant ation,
Wi I' I' lE EE‘j toc h aos in hamstringing efforts to build demeocratic consensus on
gve l“y‘thlng frﬂ m turn- critical isaues.

by-turn directions to
[n a convergence of these trends, AR will become the

aungHtEd datfﬂg. primary rueans for accessing and werifying informa

e e S T R S P " in a future of siloed and privatized data The shift of P
from open, publicly-vetted data toward private vendarsgd®

"L VR
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will not only lead to confusion, but also entrench users
inincompatible, owvertapping realities. In citias, this will
lead to chaos in everything from turn-by-turn divec-

tions to awgmented dating,

Ag generative Al evalves, saphizsticated agents may
begin to guide human decision-making. This could lead
to a dependency on Al — in the form of ATR — for even
mundane choiced, eroding human agancy and authentic
interpersonal connections. The conventence of Al assis-
tance might come at the cost of indlviduals” ability to
think critically and wse good judgment, fundamentalky
alvering how people interact with urban envivenments
and each ather.

The unchecked deployment of these technologies will
also widen existing social and economic gaps, as profi-
cleney with these tools becomes crucial for social- and
eronomic- participation. The digital divide manifests
in public spaces as invisible barriers and differing
experionces of the same locations bazed on technolog-
ical access.

The fallure of governments to effectively check this
creaping dominance will stem from several Intercon-
nectad factors City- state-, and federal institutions
lack the funding and staff to reconnalter sxternalitles
from rapidly evelving technologies. This shortfall in
resources also hampers their ability to develep and
implement affective policies and regulatione. Mamy
agencies lack the speclalized knowledge and expertiza
necessary tounderstand complex, emerging technolo-
gies, putting them at a disadvantage when attempting
to create meaningful oversight. Finally, city depart-
memnts are already stretched thin dealing with multiple
crizes and competing priorcities, leaving little capacity to
address the challenges posed by unchecked vach.

As AR becomes the primary user interface for personal
computing, the stakes of leaving Big Tech unchacked
will only grosw higher. The failure of institutions to
regulate and mitigate its corrosivensans due to resourncs
constraints, limited mandates, and the dominance of
private interests will further compound the preblem,
Addressing this theeat will require a-concerted

effort 1o bolster the capacity of public institutions,
foster Informed partnarships between the public

and private sectera and cultivate a more critbeal and

engaged public,
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Augmented Predation

STORY

“Exquisite Corpse”

Asg her city council grapples with an epidemic of Al scams targeting seniors
in pugmented community spaces, Speaker Mercedes Morely confronts an
impossible question: who bears responsibility when digital ghosts steal real
money? In aworld where virtual companionship has beeome both essential
and dangerons, the search for justice becomes a bureavcratic game of Exguisive
Corpse, with everyone pointing Angers but no one willing to take the blame

One day, Speaker Morely thought, it would actually be -easy to call chty eouncil mestings
toordee One would think it should be simpler, now that they didn't all meat in the same
room. How hard was it to justlog in? Some councilors didnt even hawe to log in far

real— they could dephoy Algents to do the job. And still they forgot. Tt was the tragedy
af the commons, but if the commaons was & community deputatlon s2ssion about a
group of senidrs getting their savings pig-butchered by Al revenants of dead or distant
relatives.

At the tirne, Speaker Morely understood the idea. Seniors needed regular intepaction
and noone wanted to do it, and no ene wanted to pay for it Cithes could have just paid
for planned community housing for senioes, with green roofs and green lawns and
gray water and slow stop lights and the whaobs bit. They could have hired some of tha
scads of climate refugeess who had learned hard-won caregiving skills on the road back
to having rights and places to live. They could have Invested In research-backed solu-
tiomns to soclal s, and not privately-held artificial intelligance concerns whose primary
output was carbon and excuses,

But ne. That would maks too micch sense.

Lo, this was how Speaksr Morely and the rest of the city council executive commities
hagpened to be hearing the public deputations —fram all over the world — of the
children and grandehildren af seriors whoss savings had evaporated after one too many
conversations with the AR-Als populating their gathering spaces.

Hiw it worked waz= this: each senior hod & suite or coterie of avatars. Those avatars
represented both living énd dead people, or people who had never existed because
they were chatbots with animated faces, Premivm plans granted up to twelve different
personae with almost infinlte customization options, whereas baseline plans started at
one with a few off-the-rack personalities: Different sreas of the city supported differant
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levels of Algent coverape; some bulldings “sereened out” cortain persongs if they were
10 SeXY OF Do welrd aor too something else. Some of thi= was assthetics — like the
covenants of & housing development about how tall the grazs ceuld grow but for artl-
ficial intelligence. But for anyone with amy sense of civic responsibility, aesthetics was
secondany to security. And just like a doorman had every right to screen out possible
thiewves or other suspicious chargerers, buildings could install firmware that would bar
entry to certain companies that made certain types of parsonae, [t was gn interopera-
Billty issue, just like anything elsa.

Except, the interoperability isswee in guestion was screening out multiple generations of
personal support workers and caregivers, becatise the building n guestion — a comrmi-
nity center in an Area that had actively picketad agalnst it — refused to suppart atl the
different HMOs hosting the Algents and avatars. So, most weekly fellowship and enrich-
ment groups for the city's senioes (haking, bivding, beresvement) had only cne option:
the support service managed by the propesty developer who had bullt the center.

And that service was about &= riddied with viruses as some of the visitors themselves.

All of this explained how the seniors at this particular center wound up doling out
massive amounts of personal iInformation to the possipy personae that were allowsd
1o eccompany them and populate the place. It further explained how those personae
accumulated enough infermation to fleece them of their savings. Them. their families,
their friends.

What it didn't explain was who was respansible Who was llable. Who would pay.

In her run for Council, Mercedes Morely had scored & narrow victory agalnst a wery
youmng candidate, the child of influencers wheo had decided to set her sights a bit higher
but who still spoke the language of "affirmations” and “intentions” and "energy.” The
candidate, Rayne, was fond of saying that money was energy, and that was why people
got 5o attached 1ot Mercedes preferred to beliews that peaple usually had a deep and
profound attachment to any substance which kept them ative whether It be air, wates,
food, medicine, ar their access point toall those things numbers in the black. But
where the two women {grodgingly} agreed was in the idea that money had & meaning
beyond just those numbers — It was a medium, Hke clay or palnt or woeod 1o be shaped
and spread and whittled down in crder to. make something else. In the case of class
actions and lishility, that medium was sculpted nto the form of justice Or at least, one
formaofit

But with cases like these, it seemed impossible for anyone to agree on what that shape
ghould look fike Or who should wield the blade, or where it should cut first 1t was a
poor metaphorn, Mercedes decided. But it didn't diminish the fact that this depotation —
and similar ones acrogs the country dealing with exactly this problem of elders, Algent
fraud, and augrmenied municipal spaces — was tuming into a pame of Exquisite Corpse
Mary authors, many storkes, may walces, all golng nowhere, to ultimately no reward
until somecne fnally decided an g villain, -
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FINDING

AR is expanding the attack
surface for malicious actors

AR and ATR will offer criminals and scammers
new tools and epportunities to defrawd, harass,
and abuce cities” most vulnerable inhabitants.

A8 AR becomes prevalent, It will inadvertently create
nenyr wactors for criminal activities. Anancial scams,
perscnal harassment, and worker exploitation. Thease
threats gre the direct consequence of a willful disin-
vestment in security, safety, and content moderation,
presenting unique challenges for law enforcement,
policymakers, and urban inhabitants,

These technologies already enable enhanced sensary
deception and mizinformation. empowering malicious
actors to manipulate users’ perception in unpracs-
dented ways. Thelr rapid deployment will also result in
bugy brictls, end broken infrastructure riddled with
flaws and hazards actors can exploit.

Ume set of threats will emerge from the evolutlon of
familiar scams such as “catfishing” and “pig butchering.”
cnly updated and amplified by AR. The spatial mani-
festation of Al agents will provide criminals with the
means te identify and target potentlal victims present
im public spaces and urban settings, enabling them to
operate at an even greater soope and scale.

A more Insidious vanation will inselse the use of ATR
deepfakes coupled with stolen personal data. Criminals
will use the two to create convincing spoofs of lowved
ones, colleagues, authorities, and other trusted figures,
leveraging the growing vertsimilitude of AR o decelve
victims' senses and galn their trust This toxic combina-
tion of vizual and avditory manipuiation will become

a potent ool for fraud, as desensitized users find it
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increasingly difficult to distinguish between their Glver
bubbtes and malicious fabrbcations.

The targets of these aftacks will not be random, burt are
far more likely to be members of vulnerable populations
due to their age, phyaical impairments, marginalized
status, endfor lack of technical literacy, Immigrants
required to use certaln technalogies due to their legal
status may inadvertently expose themsalves to predation
Elderly individuals given AR devices by well-meaning
farnily members to enhance thelr indepandence will
ingtead become prime candidates fior seams and manipu-
lation. Workers reguired to wse AR for their jobs will quffer
from new forms of workplace harassment or exploitation.

A AR gives form to these formerly dizsembodied threats,
it wiill increasingly fall to cities and local governments

to atop them. Law enforcement will struggle to under-
stand the nature and jurlsdiction of new crimes, let alons
develop the capahilities to detect, prevent, investigate, or
prosecute them.

The erosion of trust in both one’s own sansory percep-
tion and in Institutions v protect them will have sevare
peycholopical and social consequences, reshaping how
urban inhabitants interact with both the clity and each
other. Maraogver, the disproportionate targeting of vulnee-
able populations threatens to degpen existing inegualities,
as those with the resources to protect themselees or opt
out do so, leaving the most vulnerable aven more exposed.

Addressing thess challenges will require a multifaceted
approach, starting with new pestrictions on deepfakes
and other forrns of sensory manipulation, coupled with
updated legal frameworks that can more effectively
address crimes committed by virtuel agents in physical
places. Education and ewareness campaigns will ba
necessary to recognize and protect people against AR-en-
ablad threats.

Finally, there iz:an urgent need for cocperation between
technology developers, law enforcement agencles, and
comimunity organizations to create comprehensive strat-
egies for detecting, preventing and responding 1o these
ne forrns of crirne. These partnerships must encompasa
pollcymakers to ensure regulations keep pace with the
technodogy and provide adequate protections for all,
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STORY

“The Cloisters”™

In aworld deafened by digital noiss, The Clojsters offers a radical refuge: a completely
analeg life, where residents trade angmented amenities for human attention. When
a gardener meets a young woman who literally can't survive outside, he confronts
the true cost of our endless virtual disteactions — and the lusuey of silence itself.

Beople often wonderad what the future might look like, or so George was told. They
wonderad how it might taste or smell — what foods would remain viable, whether the
alr would be clean, if the sky would glow orange with wildfires every day of the year

They did not think of how it would sound, or the price of quiet. They didn't think of the
hundrads of sounds they were exposed to every day, frorm the wheeze of alr purifiers to
the hum of electricity to doors chiming open and alerts pinging wp. They didn't miss the
birds theyd newver heaard sing or the insects theyd never heard buze They didn't know
that silence was once the indication of a major threat — that nature only weant guiet
before the storm broke, or the predator lunged.

George remembered this every time he came to work in The Clolsters,

The residents of The Cloisters had taken a vow of silence. It wasn't relighous: anyone

of amy faith could come and lUve here, agsuming thelr acket files checked out and

their money was good and they survived the probationary period otherwlse known

as “extended escroww.” Instead residents committed, In writhng, to as anslog a life as
possibles phyeical media, zero layers, pagular in-person gatherings music that came
from instruments, éven fand this was where things pot truly transgreasive) cash money

Fersome, this was an affectation — an aesthetic chades, like organke food, For others,

it was a cognitive affardance an old-fashioned way of life meant less distraction, and
less distraction meant for deeper relatbonships, greater productivity, and fess corti-
sol-fuslled inflammatory disezse. Or so zaid the common wisdom. George hadnt locked
at the szats. He didn't need to. He knew the calm that descended aa soon as he filcked
off his filters and started checking the madsture meters scattered throughout the
Choister gardens.

“Who are you talking to?” asked & young woman's vodce behind him.

Gearge whirled. Stupbdhy he tapped out an apology gesture between his thumhb and
forefinger. Than he temembered that nothing would change for the Cloistered wisw-
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ally: they couldn't see a change in halo, avra, or menu. She couldn’t see hewas sorry
Lhe couldn't see he was staff_ "1 apologize,” he saild, rustly. "1 didn't know anyone
would be hers.”

“I woke up early. New birds.”

He blinked Again, nothing popped up for him. She remained & stranger [t was fike &
falrytale: you find 8 princess alone in 2 garden, and she talks to birds. "There are?”

Lhe nodded, and brought out a book — a real book. hard and square with slippery pages
that gleamed and slid against each other like il — of birds. She held the page with

one thumb, The book looked absurdly large In her hands. It was Impossible 1o tell the
age of anyone in the Cloisters. They were sostress-free that a multiple divorcée might
look like a grad student and the lack of information meant the population couldn't be
ecreened and sorted like normal “Grackles. | think.”

“0h.” he 2aid “Okay.”

She looked sad. He was sad. Hewanted to share thiz but had noidsa how “Are you
from out there?” she aeked.

He nodded. She nodded with him. T can't go out there,”

“You're_." He winced. He thought of the prayer-hands hiz aura would be theowing up, if
it could. His emoting suite always prezsented a Golden Retriever begging for a bone. (So
to speak.) “Not allowed?”

“0h, I could ™ she said blushing slightly, and George actually felt the aun shins brighter,
as though hed taken off his glasses just now and not in the Cloisters’ vestibule. "But it's
not safe.”

George frowned. "Crime is down, actuslby-"

“I have epilepsy.” She held up one wrist. A bracelet glittered thera with a seriss of
aymbals thet George would have recogrized bomer if they wers glowing and anlmated.
“I'm supposed to tell people. In case.”

“In case of what?
“A selzure.”

[ theraal world shed be showing him a menu of symptoms. Looping infogifs an her
devices. Porting over & press kit for her aillment. "Howwr will 1 know?" he acked, and felt
very stupld. She had to know that people outside the Cloisters had no memory to speak
of — being able to call up whatever, they didn't need 1t Even names came up to you, If
vou had the right pluging all Gearge ever did was start saying one, and the finishers did
their thing and pulled up the menu for him. But Clokstered people remembered every-
thing. Names, dates, even what things smelled and tasted like Who was sick. How to
help them. What if he forgot? What if he forgot this face? Forgot she might need help?

“Ifreeze up,” she said “Its very quiet; actwally. But 1 might not answer you, if you
call out.”

“WWhat's your name?” he gsked, Write it onme, he thought. Burn bt there. so [ remember.

Smiling she flipped to another page in the book “Robin ™
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FINDING

“Neighborhoods in flux” are
both targets and threats

As AR fragmenta reality and citles, some areas
will benefit — or suffer — more than others.

The deployment of AR and AR in cities will alternately
destabilize or strengthen them depending on context
and locatbon. This is particularly evident In neigh-
borhoods experiencing significant change, described
hers as “neighborhoods o flus.” These areas, whether
undergoing demographicshifis, economic decline, or
whaolesaie redevelopment, act as amplifiers for both
potential theeats and positive effects of AR This partic-
ular finding deals with hew nagative impacts might
manifest at neighborhood- or district scale,

Just as a previous generaticn of urban technologes
was wielded to dissupt Incumbent business models,
infrastructure, and real estate so will AR [ts ability

to owerwrite reality will hawe cascading effects on the
built envirenment in a manner similar to remote work's
hellowing out of central bustness districts or e-com-
merces disintermediation of high street retall Histor-
ically marginalized communities may be starved of
investment and services or targeted for disruption na
new twist on digital redlinkng. leonic destinations such
as Times Square or Piccadilly Circus might experience
a renaissance in visitors and activity as AR-enriched
hxcations get richer. And formerly oveelooked localasg
or 2ettings may acguire entirely new contexts, sending
their real estate valuations saaring, Meighborhocds in
flu will fluctuate in any number of directions.

Far example in addition to gentrification, cities will
zoan cortend with “well-ifcation,” referring 1o multiple
realities averlapping the same physical location. With
access to these realities and thelr services limited to
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those who can afford them, it becomes possible to build
multlple exclusive communities on top of each other,
veiled from view Thizs novel form of digital stratifica-
tion will add new dimensions to existing patterns of
gentrification and displacement.

Big Tech will play a significant role in shaping thesa
new urban landscapes. Racognizing the potential to
create and cagture value through AR (and AIR), plat-
forms may pursue strategies such as building digital
twing of desirable neighborhoods or partnering with
real egtate interagts o create virteal privateby-oowned
public spaces [BOPS)™ limiting users rights while
harwesting thelr data. Furthermore, the realization that
AR bolsters real estate values will drive firms e invest
in formerly tertiary areas, leading to a new cycle of
urban redevelopment projects along the lines of Side-
walk Taronta, Seattles South Lake Union and northern
Virginig's Matonal Landing,

These projects will offer new opportunities to sureedl
inhakitants at scale, boch through their own devices
and unchecked “smart city” cameras and sensors. Tha
resulting combination of granular location-, bismetric-,
and personal data is harnessed for precision advertising
and commerce that may delight usars but further strat-
ifies nelghborhoods into AR haves-and-have-nots,

Elsewhers, AR will be weaponized to spread misin-
formation and sow distrust in diverss neighborheods
facing destabilizing change, giving form to today's
online debates. These tensions may manifest as virtual
graffiti marking terricory or hate speaech stoklng
viglence — in both cases invisible to the naked eye.

As peaple increasingly Inhabit pereonalized AR-en-
hanced versions of thelr surroundings, the very
foundations of urbamn life - 2 common experience of
place - baging toerade. The physical and social bornds
traditionally defining neighborhoods will weaken,
raksing questions about what constitutes a-city or
nelghberhood when sheer prosimity no longer guar-
antees & shared baseline reglity. To stop this, cities will
need strategias for ensuring equitable acoess bo services,
protecting neighborheod cohesion, and preserving the
rich pextures defining whart it means to be a city,
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Civic Tech Renaissance

STORY

“The Quest”

In a future where buying glasses reguives tech support. a shy technician falls
for the shop's style expert and recelves a mysterions Valentine's Day quest.
Through a series of seemingly random tasks invelving dogs, breakfast, and

fried chicken, he discovers that sometimes the best interfaces aren't digital at
all — they're the small gestures that let us say what we can't put into words.

Adam hedn't done The (ruest in years: But this Velentme's Dey was different. This Yalen-
tine’s Dey ghe was in theshop,

Once upon & time: 2plling eyeplasses wae eagy Peaple got & prescription. triad on frames,
found some they liked, and picked them up later. Mow, it was &n entire lifestyle consult,
[hd the fremes integrate with your platferms? Were they legible to your devices at
home and thess at pour workplaca? \Was their firmwars well-supportad ? Wers they
open-sourced or gate-kept? Had there been a recent API leak? [t was enough to make
the aesthetic concerns seem-guaint

Only they weren't. They were really important. But Adam was a platform integration
guy. He didn’t cara about style. Which s why the company hired L. L cared, A lot.

L was her actual names. She showed him onee: she drevw & halo over hig head with one
finger to tell her devices he was one of the good ones, and her details filled his vision
while he frantically tried to re-focus. Her middle name was Nadja, and Adam was toast

“You guys do The Quest here, right?”
“Ypah "

“1s it a big day for us?™

Adam winoed. "Yeah ™

“Custom journeys, or presets?”

*We do the presets so customs can't play, Otherwise its a nightmare,” He'd been in the
shep one yaar when a bunch of peopls tried 1o find the “perfect” pair of glagaes their
partners would like, After that, the store set timeslors. This year they were stop 7of 3 on
the Bootigue Brand Cuest. This meaant the Scavengers would move fast. eager to finishe

L frowned. *That's aad.”
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“Valentine's Day is sad. That guy died.”

“Walentine and valor share a Latin root. The Quoest iz about being brave. We shoald
support bravery.”

“She's Fight,” 2aid the customer watching har partner try on frames. " We did it. The
Quieat, It worked

“Oh?" She sounded so sweel sometimes,

“It let rre zay things I couldn't say in person. Tell stories. Abowt my Hfe here. To ses if
he could handle them.”

“I handled ‘am just fime,” her partner said, and picked up a palr of Theos with bans
phene arms. On herway out. the customer floated a rewbew his way 1t wes fve stars,
and it gaid: TELL HER.

Om Valentines Day Adarm wale up toa gquest in his personal best It was ananymens, but
it had survived filtration, which meant the sender had a passphrase. The first puzzie
was open-ended: The perfect organism is-

[t was an Afllen joke. “A zenomorph,” he dictated. Confettl ralned down ever his vision.
Pet four dogs before work was the next task. Four empty boxes stood walting for the
images. It was an easy task. Pleasant. He met four new pecple bafore the subway Maybe
thizwasn't Ls quest Anonymoens senders could build quests as tutorials, guides, tone
poema. Task 3 Find a real Japanese breakfast

Thers was only one place within walking distance serving natto at this time of day,
An actual kizsaven selling vinyl and killer coffee. The street was sketchy, but the meal
was great He sent video of himself using chopsticks: Never hurt to demonsirate fine
mator shills,

Get me a coffee at a Black-owned business starting with my first initial, read Tazk 4. He
didn't know If the sender meant the order or business showld star with the initial This
wiag how he bought a lavender latté at Lulits Lounge — and a pound of Ethlopian caffee,
hand-roasted right in front of him.

Was she telling him to show down? Towch grass? He handed her the Latté on his way in
It was cold by now. He had an alibl prepared, but L was with a customer doing a Quest.
More arriveds they ran the store ragged. He ignored his breaks. Task 5: Get the lunch
you've secrethy slways wanted,

This was a test of his taste, He thought of getting semething fancy. [nstead he bought

a bucket of Korean fried chicken from the place that was abarays getting robbed. When
he brought it in and L inhaled the smell, Adam got an email saying his other tasks wera
canceiled and the Cluest was over. Then it was all hands an deck unti! close when she
turned and sakd: "1 lowe you. Now hurey up so we can leave” .
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FINDING

AR offers cities their
own UX for urban tech

Uzed correctly, AR can become the public face
of a thriving civic-led urban tech ecosystem.

[ncontrast to the threats posed by unchecked Big Tech,
ARin the hands of civic tech will emnpower users ta
“gee” cities &g networks of respurces and communities
addres=sing challenges including howsing, education,
and migration. [t will literally make cities transparent,
which might mean everlaying Manhattan's property tax
rolls on the shyline to render shell corporations visible
at a glance, smoothing the daily routines and pain
points of special needs children, or stesring visitors
from one landmark to the mext thanks to AIR-pow-
ered hosts.

Each of these examples surfaced by workshep partici-
pants presumes government capacity and imsestment
in municipal data infrastructurs, such as tax records
easily acceszible by AR APl digital sandhaxes for the
sensitive tralning and resting of city agencies’ Al and
norms and standards for what constitutes acceptable
human-AIR interactions. These challenges underscore
Just hosw much waek citbes must do before they can
place thelr would-be disruptors in check.

Rather than wrangling Big Tech, cities should aspire to
outflank them, creating tools leveraging their strengths
while bullding on open data and open source software.
Far this regson, they shoubd embrace AR as a tool for
literally mesting people whers they are in a near-future
whtere all Web-based forms and customer service agents
have dissalved into phone cemeras and casual conversa-
tions with AL
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Which lsnt te say it will be eaay — anything but
Achleving a criticel mass of developers and users will
require collaborations — not only across doy depart-
ments bt alao networks of cities. These coalitions of
the willing will need vo throw their weight behind open
standards such as WebXH and OTPE, or elze build their
o (2 fa the Open Mobilicy Foundation) to fll gaps in
their tech stacks and controb their own destinies.

[n tandem, they'll need to find competent and cost-ef-
fective technology vendors vo build or support products
according to these standards, training staff o use new
tonla, and designing procurement policies that account
for the benafits of designing with AH and AL Finally
once this ecosystem is sufficiently robust citbes will

bi in a sufficient position of strength to partner with
funders, governments, and other intermediaries oo
ensure the sustained development of new software and
sepyices. [n this respect. snvisioning the urban future
of AR and AR Iz only & pretext for reimagining and
debating the role cities play in creating and maintaining
thedr awn tooks for governance.
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Municipal Innovation Reboot

STORY

“At Long Last Our Federated
Night Mayor s Dver”

Az heat redefines clvilization, the night becomes humanity's refuge
— and its futwre, But in Ioeland, where darkmess already rules half
the year, an American night mayor discovers the old ways of marking
safe passapge through the dark may hold the key to our survival.

The International Confederacy of Might Mayors gathered in either lcelend gnd Estonia
each year in January when the night was all day long. Reykjavik and Tallinn split the
duties Tallinn becauss it had the digital framework to faderate the Shadew Municipali-
ties and grant them more real access to authority by expanding services, and Heykjavik
because It Wwas a party town, especially when the aurera was out, Right when the "eeal
warld” |whateaver that meant, anymare) was focused on resolutions and productivity
and drinking more Wwater and being more friendly or whatever thelr resolutions wers,
the Night Mayors were In camera, comparing the vices of their respective niches

The Might Mayors hiad sterted out a5 3 post-pandemic (it didn't mamer which one, really,
all pandemica were so depressingly simifar) measure toget people out of thelr hidey
hdes togpend money st bars and restauranis and clubg and (gaspd culture. That was
the stated goal The othar, more long-term goal was for young peoplie {or any people,

to be honest) to meet one anothar thanks to these pro-socizl measures, and (maybe,
hopefully, fingers crogsed) boost Aepging fertility ratesand declining marrisgs numbers
and the ensuing collapse of the tax baze. The Might Mayors ware on a mission to save
humanity with fun. Some space agencies from around the woeld even began hostung
ayenty with the Night Mayers, because they (n theory) were experts in how to get
communities to gel and might have something to say about how to help aff-world cole-
nigts not tum into horror movie clichés ahout small proups nisslaton, Nodne wanted
anather Roanoke, or another Salem, or another Tonestowm, Suraly the loge went, the
Might Mayors could help keep the vibes high,

And then things wanmed up.
And cthe nights got busy
And the vibes got weirdeare

e Augrrerted City: Sesng Theough Disruplion | Deeimber 2024 | 83




Binlogksts specializing in nocturnal mammals had been suggesting this might happen
for ewhile now Some mammals who were effectively diurnal, like Hons and chestahs
and jaguard and other threatened big cats inextremely hot envirenmeants, were far
more active ar night when it was cooler than they were during the day. There was no
reason 1o believe humans were any different, especially since humans had effectively
terraformed their entire circadian chythmowich the invention of ebectric lght Centuries
of data said humans working, eating and generally not resting after dark was bad for
thespeckes. That hadn't stopped the species from pulling all-nighters,

Moo more and more of the world had legrned what both grad students in kot climates
and humeans in past centuries already knew: the night was the only time It was possible
to dio amy peal work. The anly time it was pocaible to think The anly time yau actually
felt like your=elf or the perdon you remembered yourself to be, and not some monster
fuelled solely by ambieit heat

Construction? Far easier when workers and machines alike weren't collapeing in the
heat. Shopping and retail? The people of Spain and Egypt and everywhere ales that
observed 8 siesta had Knowm it was betmer st night for literally centuries. Legisiation and
deliberation? Fillibusters strerched on atl night by definition. Teaching and learning?
Had people actuzlly met teenagers?

Might districts sprang up all sver. Munizipalitied extended their houres. Suddenly Clty
Hallg were open all night. Fast food taco laints and all-day breakfast cheins opened
up shep In the surrounding or sttached mixed-use retall spaces. Turms out, things like
water bills and business licenses and eminent domaln wers easier to manags at night,
when 3 AM anlety punched theough Gtful zleep and reminded city dwstlers about all
thie things they'd left undone: Startugs and other firms that refused to recognize reguilar
heurs had known this for a long time — every team had the one persen whe did their
best work after svaryone left or before everyone elss arrived. Mow that the dayswers
hotter and thicker and bess breathable, that one person was btwo or three peaple. They
copstituted their own mini-teams within esch department. The night shift. The night
crew, The nlght owls, And 20 on.

But the interaction deskgn at night had to be different. Signage. signaling woyfinding,
trians=it, mepping: it was all differant at night Tt wee all well and good for night digceicts
10 SpTIng up, but visioors o a new cliy might ot undeestand what that meant, New
residents might not understand where to settle. And the reverse was alsa true: those
who had besn u=ad to night moyors and night rules and night shifis in their own city
might not actually knew how to live in the day, and there had o be affordances to make
them feel welcome, 1oo.

Eledge explained this ta Rinar, his host as he signed into the property. "But you guys
did it firse,” he sald. "The whole Hiving life at night thing.”

“wfe alao lve life during the day,” his host sald. "On the sumemer aide.”
“Which do you prefer?” Sledge asked.

“The night. Although more tourists die at this time, and that's annoying. Sad_ and
annoying. You should make move wayfinding for dronk tourists who think they can
wialk i lava fields. The elfstones aren't doing the trick any longer.”

“Elfstomes®"
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Airar gave his guest 8 look that said ke was not angry, merely disappointed. “You've
been coming to leeland for how many years, and you don't know the elfstones?™

“It’s my firat time, actually My boss is on maternity leavs "

“Hmm." Rinar stared out into the dark beyond the windows. "Elfstones are homes
where the Hidden Fall e, We can't mowve them. Real estate developers wha tey end
up cursed.”

Lladge was beginning to-doubt kis swiping skills —when It came to Ba B, anyeray
“Cursed. Really."”

“Really. Cursed, Especially singe those elfstones are often out In the middle of
nowhers, on ice fislds and lovs flelds where people peally, really shouldn't be golng.

Especially at night.”

° o theyre waypolnts.”

“That's one interpretation, [ suppose.”

“Like the anclent tsunami markers in Japan. The ones that say where not to build.”
“Padsihly”

“afell now I just want to see one.”

“That's againsgt the splrit of the exercige.”

“Well, [ want to map them. then”

“Those maps are ln every tourist shog in towmn.”

“Then | want to map all the places they used to be,” Sladae said “So people can pay
their reapects, Faréver.”

Rirar smiled “Neow we're getting somewhere.”
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AR will require cities to retool

with new roles and leadership
Dodging AR-driven disruption demands reas-

gigning responsibilities, creating new positions

and departments, and reirvesting in leadership.

[f one thing is clear in the augmented city, it’s that

municipal governments will need new roles, skills; tools,

and leadership to identify, mitigate, and recover from
threats posed by AR and ALK, This new breed of public
zervants will be called upeon to help bulld, monitor, and
administer the city's simultaneows presence arosd
multiple corporate realities while ensuring s afficial
peesence is as open and agnostic as possible. Chwep-
matched city departments must retrofit regulations for
new dimensions while building or procuring tools to
anforce them, reteaining staff as they go.

|
ki Having dedicated AR
experts will matter
less than someone
particularly skilled at
reconnoitering the horizon
and communicating exactly
why their colleagues
should pay attention.”
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Omne regponse will be to consalidate these rolas inzids
abespoke “Department of the Digical Public Realm”
Inspiced by municipal innosvation arms such as Boston's
Mayors Office of New Urban Mechanics and specialized
departments such as Mew York's for proposed one for
sustainable delivery, these cross-cutting cross-func-
tioral pew apencies will face Internal palitical chal-
lenges as well as external ones — as corparate ‘chief
metaverse officers” discovered to their dismay.

Clties must learn from their own failed attempts at
appointing czars without portfolics by grantng these
teams avergight voles {with the legal staff to match) and
statloning them within the mayor's or city manager's
office to stazt. Whether new departments or new anms
of exigting ones, they must have real regulatory teeth
and executive backing to avoid being mere Sgureheads.

The key liesin fostering networks of expertize,
Trusted intermediaries - philanthropies, nonprofits,
and academic institutions —will play a critical role

in disgeminating knowledge and resaurces Thess
networks, whether bottom-up communities of practice
or formal organizations such as the US. Conference of
bMayors, will be eszential paroners in watching the AR
horizon togecther rather than alone,

The bipgest challengs won't be bureaueracy, however,
but leadership — ensuring the leaders of these fledg-
ling offices or departments wot only have the tools,
=kills, and power, but alse the resilience necessary to
stand fast and hold coalitions together against constit-
uents convinoed they're a hindrance cather than help.
[mwvesting in this persenal capacity, both cohert and
workshop participants insisted, will be more important
than any plece of tech — and central to the overarching
thenme of this report which is how to develop the inetl-
tutional ability to foresse and forestall any disruption,
it just the second coming of Pokdmon GO,




Which ls wiy it will also demand ambedding these
zkills and capabilities inside established departments
as well, Having dedicated AR experts will matter lass
than someone particularly shilled at reconneitering
the horizon and communicating exacthy why their
colleagues should pay attention. They may play a coor-
dinating role between agencies s well and rather than
charter entirely new entities {or default 1o stationing
them within the CTOz.or CI0s office), a third way wil
be to create new inter-department leaders such ag Meaw
Yorks chief public realm officer — a position ideally
guited o absorh the augmented city as weil

[ts impossible, of course, for municipal gevernments ta
internalize all of these capabilities. Mo one is suggesting
cities maintain thelr own visual positioning system

or write all of their own agents. Inszead, they must
leverage thelr data and convening power te create opan
Framewnorks for collaboration with private partners,
enguring their AR deployments limit harm while deliv-
ering equitable benefits to communities.
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Grassroots Resilience

STORY

ii'l'wi s p b

Desperate to escape her hometown, Kyla discovers 8 hidden network of digital sigils —
modern hieroglyphics guiding seekers to safe havens. She follows these signs through
alandscape of constant surveillance, where survival means learning to commmuni-
cate in code with an invisible community abways one step ahead or behind you.

The town's namie, Twisp, came fram the (prefoundly bastardized and emphatically
mispronounced) Indigenows werd for “yellowjacket.”

Byla liked to remind her parents of this every time they tried to grill sut in the backyard
between the months of May and Oetober Once upon & time, the yellowiackets werent

4 constant preésence the way mosquites and drainflies and gniats and wolf spiders and
orb wesvers and every other damn thing were, now. They were more of 2 summer

thirg — confined to August, the kind of invasion that made every kid if not quite glad
to get back inside a claasroom, then at beast grateful to avoid further nuisance. Mow the
yellowjackets were arourd all the time, like all the other insects {excepting the kind and
helpful pedlinatars, taken out by deregulated pesticides in ale monitored by deregulated
senaora) but they still loved the town towhich they hed given their name.

Soshe considered it somewhat Ironkc that she followed the yellowjackets out of Twisp,
when the time came,

Omsome level she had always been conscious of the need to get aut, There was some-
thing wrong with her — samething it seemed that other peaple could sse but which
zhe hersalf could never place, like a remote bost under a coiech that still occasionally
turned things off and on when someone bumped it toe haed, It was hard 1o know what
thie matter was The Internst was no help In Kylas Congressional district, all the search
terms required a real-reame real-age login. Anything she looked up would be reported to
her school or her parents.

What did come up, though, was a sigil.

It was like 3 QR code. or a brand. or a hiobo sign. What it really was 3 pinon a map. A
wayfinding apparatus. It was wisibles onby bncertain conbesita anly the right alignment
of factors could make it appear, 1t falt a little like wircheraft (which was now just as
illegal as Kylas very existence, so nothing new thers), in that you had to possess the
right ingredisnts and say the right words and do the right rituals to make it shiow

upe Ornce, outgide Tulsa, Byla had to turn arcond three times and spit, Llile she was
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de-jlnxing herself or giving herself & cootbe shot. Bur afier she did it, the =igil gave her
the next zei of coordinates, and she wrote them in her paper feld nooes, and then the
tewt disappeared a minute later,

The signls took her to Tacoma, first. The damage from the guake waan't &5 bad there.
Then Puyalliup and then & Christmas tree farm in Oregon, and a mansion oeiginally
owned by someone who had donated It to the cause. She was there for 2 month, almost,
The place had a drug-printing plant and it was all gravy until the neighbors mavced the
hioege out.

Alter she left home, Kyla made sure 1o sigil up the neighbors homes, telling everyone
with eyes to see that these people were ot to be trusted. no matter what they said or
hiow muuch pound cake they dropped off. Kyla knew the truth: most pesple would ot
pis= on you if you were on fire, and the people who might had to be protected at all
costs And she knew other truths, like what the default passwords were on the security
cermieras and alarm systems on all the howeses in the development. She made sure to
include those in case someone coming up behind her needed toosay, pop in and maks
themeelves s zandwich

[ cities, these technologies were about finding the right bar or how to pay a Bill They
were used for wayfinding and narmating sanitized urban histories to toorists whoowould
nigt book at the city dead-on, without smart lenzes. They were peimarily advertising

In the suburbs, though, they were abowut Anding pockers of sanity end fellowship. They
were about survisal They were abdut whose parents would tell on yow ar which food
banks and community cénters were gecretly fronta for culta And ahove all they were
for sharing news — real news, news about things and people and developments that
Eyla-and her friends actually cared about, In many places, the siglls were the only places
telling thege stories. Eventually, little fictional stories came with them — comic strips
or video clips, or other forms of patchwork serials that could be fit vogather If you met
the right pecple. Eyla had heard that once upon 2 time, media was like this: it was a net,
and wou cast it to find the othees. Like how at first she didnt understand atag she read
zaying “If they catch you they will kill you, but first they muost catch youw,” and then
later she understood it was from a novel called Watership Down, about rabbits trying to
find a new home and a new way of fiving

She thought of this now as she left her next sighl, pointing the way under, to the warm
safe warren of tunnels balow the branded spaces where the ads never shut up and the
conversation was always polite.

F




FINDING

“Neighborhoods in flux” are
also testbeds for resilience

AR will empower citles and citizens alike challenging
communities to co-create the future they want to see.

Mzt as clvic-led AR will balster individual resilience the
zame will hald true at urkan scale for neighborhoods in
Aux. AR and AR will redefine how cities and cormmus-
nities literally see sach other — creating the potential
for actual shared visions of change and development —
which in turn will lead communities te challsnge how
they see thameealres.

A decade fram now, when Al agents are common, the
coat of large-scale skmulation will drop precipitously,
granting governments and organizations enhanced
predictive powers, Urban metabolisms will berun
milllens of times daily by agent-based models repli-
cating famlliar operations such as public fransporta-
tion and traffic congestion along with more extreme
srenariod such as catastrophic weather events. Insights
from these massive forecasts will trickle down to
residents in the form of real-time alerts, wayfnding,
and routing using AR to reprogram cities on the fly
with tum-by-turn directions. The most vulnerable
nelghborhoods should be fiest in line for this new form
of augmented rapid response. which not only steers
pecple away from lmminent threats, ot helps guide
them to new reseurces.

“Seeing ks believing ™ becomes municipal government's
maniea, which extends to civic engagement. Using AR
and ALR, city planners will meet peapls where they are
to create buy-in for new projfects and developments or
ayven oo-creating them. By challenging each other to
demonstrate what they want, city officials and bocals
alike will begin 1o burst their Alier bubbles.
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Bt this vision also raises thorny guestions about the
nature of this cornmunal AR canvas and who has the
privilegs — or the right — to write to it. Civic bassline
reality will corne with additional averlays reserving
permissions for local leaders and stakeholders,
axtending debates ever who speaks for communities
inta new dimensions.

Due to these struggles over ownership and authorship,
residents will take matters inoe their own hands by
hacking tagging and spamiming corporate attempts

at weil-ification, whils u=ing & grab bag of open-source
tools and ad hoc moderation oo overwrite their own
reality Instead. & few of these efforts blossom nto
unlikely globally-famous backdreps for AR influencers
and tourists, prompting local activists to create the first
“digital land trusts” to protect, presamve, and embellish
thiz art om behalf of their nelghbors.

The proliferation of AR will challenge the wvery notion
of urban communities by creating a middle ground
between geographically-constrained neighborhoods
and flattened soclal networks. Commumnities of practice,
intarests, and solidarity will invisibly annotate cities
with tools, tips, warnings, and directions passing tacit
knowledge of the city between mambers,

For this reazon, the augmented city will be an endlessly
contested ane, as its inhabitanis stroggles 1o not only
deplet what i or what ancs was, but what could be.
Alternate futures and histories will challenge prevailing
narratives, and together with new forms of crowd-
sourcing, crowdfunding, and eutright peotest, activists
will satrive to propagate changes from augrmented- o
concrete reality. Will the digital city forever be a
sevond-cless ane, or can changes in one leyer evenbually
translace vo ground twruth? Ultimately, the power of AR
as a resilience multiplier lies in its ability to make these
invizible conflicts visible, and to challenge competing
interests vo zee a common future togecher.




Flags



If the Findings offer a forecast of
potential threats and opportuni-
ties, then the following sections

— Flags and Gates — represent a
backcast of signs to watch for and
corresponding actions to take upon
spotting them. To this end, threat-
casting participants were asked to
raise a series of flags tracing the
emergence of the threats described
in their stories.

These indicators may appear due to a combinatbon of
market forces, technological developments, sorio-goo-
neanic trends, political mevements, and cultural shifts
— all of which shape our understanding of which
Futures are possible. plausible, and probable Flags
signal outcomes that may be alternately welcomed or
best avobded, so lt's imperative readers understand how
they apply to their own rale or application zrea.

Flags are timed to assist stakeholders from reacting
too early or late to larger developments Although their
timing is precaripusly designed, the signals identified
by participants are meant to be fundamentally clear,
oheervable and guantifiable evidence for devising
appropriace responses. The following list of indicators
have been clustered and matched with thelr corre-
zponding Findings:

Tech Encroachment
Augmented Predation
Crigital Divides

Civic Tech Renaissance
Municipal Innovatbon Rebaot
Grassrpots Resilience

I T T e
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This section will provide detalled flags for each cluster,
as well a5 examples highlightad by participants. But
thess indicators are only 8 starting place, being naither
complete nor definitive. Any city committed to moni-
toring threat futures and acting befors they manifest
shoubd wae the following as a directional beginning.

How (and Where) to Look

Tracking the flags below for potential threats-in-prog-
ress demands eontinuous scanning for ew dewvel-
opments across municipal gowvernance. technology:
While this might seem daunting many can be detected
through diligently monitoring publiche-avallable
zources such as new laws and regulations; product
announcements; job postings, real estate listings; and
public opinion sumaeys, o name just g few

her flags may be more difficult to follow, as they
might invelve secret negotiations, private wrangling
ower standards, and scamming victims shamed into
zllence. Spotting these indlcators will regulre coordi-
nating with partners inside munlclpal govemments and
in cites across the country, along with clasehy watching
developments in technology and beyond.

These capabilities reguire time and effort to develop,
but the investment is waorth it as typically the eaclier
a flag or series of flags is spotted, the loswer the risk
and the greater the resources a city hes to bring to
bear on them.




FLAGS

Tech Encroachment

Big Tech's unchecked expansion into cities creates new frontiers for data harvesting

znd algarithmic control, leaving vulnerabie residents egposed to unprecedented risks.
AR znd especially AlR create impenetrable personal filter bubbles fregmenting reality
beyond repair. Watch for new product announcements, procurements, and changes in

hiow people use public space.

o Big Tech expansion into urban
infrastructure and public spaces

« -[Big Tech interest in urban tech: Track patent flings and preduact
announcements from majar tech companies for uwrhan-focimsesd
AR technalogies. Pay dose attsntion ta new “Free taals”

« Extlusive management contracts: Monitar city councl meetings
and public recards For discussions or approvals of AR-related
procurement

+ [Digttal twin monapalies: Observe changes m municipal budgets
albacating funds ta digital twin projects

« Bhometric data harvesiing: Fallow privacy watchdog organiza-
tiors for reports on biometric data collection practices

o Inadequate regulation
and oversight of AR and AIR

«  [Follow the meney: Monitor imvestor activity related ta funding
geo-spatial AR startups. Local incubatorsfacosleratars may ke AR
‘cannries”

= Accelerated AR roflouts: Follow news cutlets for anmounoe-
ments af major AR deployments in cities

= Publlc indiffference: Obserye public reactions and media coveags
af AE-related Encidents ar controversies

=« Municipal tech brain-drain: Track jcb postings in municipal
govermments for tech-related positions

» [Regulatory lag: Monitor legiclative bodies for proposed hills
related to AH regulatian

o Increasing gentrification
and social fragmentation

« Urban AR ethnography: Track academnic studies cm the social
impacts of AR adoption in urban areas

= AR-gated communities: Anabyze real estite trends in areas with
significant AR infrastrocture
« Augmented gentribeation: Monitor social media For discus=sions

about exclusne AR experiences

+ Expanded filter bubbles: Observe changes in community pngage-
mrent and local politics in AR-benry neighbachoods
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ﬁ Overreliance on Al-driven

decision-making

Al eampanion ublquity: Monitor app stare
trends for popular Al aszistants and AR
COMpanions

AR-mediated daity cheices: Track usage
statistics of AR-based navigation and recom-
mendition services

Social lite of augmented spaces: Dhoerve
changes in sccial bebarior and mnterpessanal
interactions in pubbc spaces

Algorithmic wrban governance: Follow urban

planning news for instances of AR invalve-
ment in decisior-making processes

e Privatization and

fragmentation of urban
information ecosystems

Big Tech makes [ts mowve: Moniter the
launch of competing AR platforms n cities
Reallty layer conflicts: Fallow tech blogs and
forume for user reparts of conflicting AR
infarmation layers

Budget erunch: Manitar cash-strapped
municipalities handing civic AP[-=nabled
Tower priority” essential information layers
ta third parties

Open data decline: Chzecve trends in
funding and suppart For open data inktiatives
Exsential service paywalls: Track changes in
berwy cities disseminate public iInformation




FLAGS

Augmented Predation

Az AR and AIR proliferate, cities become hunting grounds for tech-sawwy criminals,
axposing residents to sophisticated scams, harassment, and abuse across realities.
Mumnicipal networks and infrastructure are attacked and hijacked while law enforcement
struogles to understand this new jurisdiction, Let slone investigate and prosecute the
perpetrators. Follow reparts of novel hacks and frawd and identify points of vulnerability.

o Evolution of traditional scams
leveraging AR and AlR technologies

« AR-eshanced cathehing: Track news and social media
for reports of AR-celated impersonation

« Spatisl “pig butchering:” Watch for place-based scams
targeting individuals in spedhic locations

«  [Etderiy-focused AR scams: Fallow reperts of coiminals
targeting teniors

= [Deepfake impersonation scams: Eecord mstances of
criminals using AlR to mimic trasted Bgures

+ gRiFters: Monitor instances of disgruntied former
employers {eg. layeffs ar "reduction in foree’) acoesxing
ar selling aocess 40 systems that fil to revale access
privileges

e Sensory manipulation and
misinformation in urban spaces

» Grafini sttacks: Matice nstances of malicious AR aver-
lays defacing or misrepresenting public spaces

« Menipulated AR navigation: Track reparts of ampersd
AR warhinding beafing users into traps or scams

+ False emergency alerts: Monitor cases of fake crisis
natifications causing panic in AR-enafhled urban areas

« Angerbots: track changes to public info bayvers for kght
tauch aditing that generates sentiment shifta
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e Exploitation of AR

infrastructure vulnerabilities

Hifscked AR advertisements: Dheerve caces of legiti-
mate AR advertiang hijacked by maliciois actoes
Identity thef Follow reports of personal data thedt
through compromised AR devices

Metwork breaches: Look for successiul attacks. on city-
wide AR spctems

Tech debit: Jutdated Eyers may accumulale, creating

cascating vulnerabilities. Moniter civc hacks via
unmaintained defundt company tech

a Challenges in law enforcement

and jurisdiction

Cross-jurisdictional erimes: Manitar iF how, and by
wham AR-enabled crimes are investigated

Gray reporting: Monitor how, where and by wham
AR-enobled crimes are reported

AR evidence admissibility debates: Follow legal
digcaurse cn the validity of AR-based evidence in
taurt cases

Fermation of specialized crime units; Walch for

diedicated toams within lnw enforcement ta handle
AR-sperific pffenses
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AR amplifhes existing inequalities, creating a patchwork of awamented haves and
hawe-nots across cities, with rapidly-changing neighborhoods besring the brunt of this
upheaval. Local services and civic engagement withers as new armivals cpt-in to private
platforms overlaid on public space. Look for signs of fraying social fabric, patterns of

disinwvestment, and corporate efforts at gentrification,

o Eresion of local community
and services

« Decline in iocal services: Monitor Falling foot traffic
and rising vacancy rates in commerdal districts

+ Shift to virtual community spaces: Observe any
declines in physical community gathering spaces

+ Weskening of neighborhood ideatbty! Watch for dimin-
1=hing partictpation in lecal cultural pvents

9 Digital disparities and disinvestment

+ Uneven AR infrastruciure deployment: Track dispar-
ities in AR s=rvice guality and availability across
different neighbarhacds

» Emergence of AR deserts: Map areas with limited or
no AR senvipes — including areas with suspiciowshy bow
AR servioes where sebect seririoss may be intention-
ally hidden]

+ Digital gentribestion: Analyze property values in
Af-rich areas, ocoupled with recent demaographic trends

0 Changing civic engagement patterns

= Deciining traditions] civic participation: Track reduced
attendance at local government mestings

+ [Regulstion of digital protests: Nofe any codinances
poveming AR-based protests, along with legal chak-
lenges to free speech in AR games and platforms

+ Rise of AR-based civic platferms: Watch for the emer-
gence af AR tools designed for cornmamity feedback
and decisior-making
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a Social isolation and

mental health concerns

Intensifeed social disconnection: Track reports of
rising loneliness and social andety

Tech-indiwted paransia and distrust: Manitor cases of
technalogy-related anxisty or parnaia, and commiu-
nity health fnitiatives addressing the same

Heglect of physicsl well-being: Look for health issues
tied to excesgive AR use, and corresponding public
health campaigns promoting digital hygiene

Information integrity
and misinformation

Praoliteration of localized misinfermation: Be on the
lpakaot for neighbarho od-specific misinformation, and
what rode if any AR playsin it

Manipulaticn of shared resiities: Watch for instances
af AR vandalsm o unauthorized alterations of

public spaces

Challenges to local heritsge: Observe debates over the
apcuracy af AR-based local history and culture

o Shifting economic

and real estate dynamics

AR-driven volatity: Maonitar any fhoctuations in
property values baced on AR amenities and watch for
marketing strategies emphasizing the same

Corporaie lamd grabs: Track any 1ech companies
acquirng property or AR nghtsin strategic urhan loca-
tinns, folloe debates over property digital rights
Transformation of locsd labor markets: Follow changes
in job rmales and skifls Facifitated by AR




FLAGS o "
Civic Tech Renaissance &‘ -

Cities lewerage AR as the public face of a comprehensive urban tech strategy, fosiering
data-informed governance, responsive pubdic services, and collaborative citizen engags-
mant. Education and tourism beoome early use casas. Monitor developments in cyberse
curity and safaty, including mental health.

Enhanced security and e Addressing technological
trust in AR systems impacts on mental health

« Security-hret AR development: Monitor AR stan- « Digital well-being initiatives: Maonitar the Launch aff
dards development for security, privacy, and safety city-led programs to combat social imlation exaces-
enhancements bated by technolegy

= Cyber-resilient wrban infrastructure: Learn from « AR-enhanced mental heslth services: Ohserve
tities implementing cybersscurity for AR-=mabled trends in mental bealth research and interventions
public services related o KR use

« Tech-lite balance policies: Look for guidelines for
heslthy XH use in schools and warkplaces

o Inclusive XR for education e Personalized and Al-enhanced

= KR for special cases: Study XR environments tailored urban experiences
for students with divers? lsaming requirsments

« [Edtech investment: Track public and private iopest-
ment in XB-enhanced educational technologies

+ Gamibed civic engagement: Check app stores and tech
ne=ws for new AR applications focussd on wrban exgplo-
ratian and civic engagement

. mﬂ PAPEANAS TN BT EolM i Sohiprric . Al companiond for urban navigation: Watch for adop-
publications and policy dascussions on XR/AL integra- tion af intelligent AR agents i assis with daily by life

» Customized AR city tours: Track changes in
urban tourism offerings and the integration of AR
CXPECIENCES

tion in classroams
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FLAGS

Municipal Innovation Reboot

Cities gverhaud their organizational structures and cultrvate tech-zavwy [2adership to
proactively manage emerging technologees, ensuring public interests are protected in
the awgmented urban landscape. Watch for new gowernment positions, promising pelots,
and the mcorporation of AR into planning and outreach.

o AR influence on public e Implementation of XR in urban
space and services planning and engagement
= zaming collaborations: Note any partnershios « Academic research: Follow urban planning and public
betwern oities and AR gaming companies affecting palkcy journals for stuthes on AR in civic engagement
publec space wse + Hyperrealistic AR tools: Look for urban planning
= Legal precedents: Monitar couwrt dockets and municipal degartment anoouncements about AR use in public
kegal briefings for cases invoiving ATl i public spaces constltations

« MR in emergency preparedness: Watch for emer-
gency management updates an £ E-enhanced disaster
respanse simulations

e Emergence of AR parinerships 9 Creation of new urban departments
and urban pilots and specialized roles
= Startips pitching eltles: Manitar city agen- » Mew positions: Watch for job postings and press
cies and innovation office dnnodncements for relesases announcing roles siuch as chisf public reakm
inbaund proposals athcers ar X8 coardinatoes
= Pilot programs: Track municipal websites and tech + Cross-agency inftistives: Fallow coby organizaticnal
news far Bunches of A-enhanced urban sensices changes for the formation of 3R tack forces or affices of

the dagital public realm

o Legislative and regulatory
adaptation to AR

= Lecal and state law changes: Check oty council
agendas and municipal code updates for AR-relsted
developments. os well as proposed stage Eyws meant ta
crcumyent their authonty

+ Data discloswre norms: Moniter city data portals
and tech company reports for new AR data
sharing practioes

« [Finantial sngagement: Track municipat bond Bxue-
ances and public-private partnershios related o AR
urban development
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FLAGS

Grassroots Resilience

AR catalyres collaborative urban development, transtarming areas in flux nto incu:
pators for community-driven innowation and resflience. Mew visualization and simulz
tion tools empower city agancies, while residents take AR into their own hands. Keep

an aya on changing notions of civic engagemeant and cammumity,

o AR-enhanced civic engagement

"

Digital civic literacy programs: Watch for educational
initiatives using AR to teach regdents about local
governancs and urban systems

¥irtusl tewn halls: Monritor the emergence of
ARl-powered community meetings and deci-
sian-making processes

Codlabarative urban design: Track the adoption of &R
tacls allawing residents to visualize and contrbate to
urban development prajects

Youth engagement: Nate pilat programs engaging
youth populaticns with civic AR wia internships. job
programs and civil service

Advanced urban simulation and
forecasting

Al-pewered cliy modeling: Monitor oties adapting
Al-driven simulation tools for urban planning and
MEnagement

Predictive resource allocatien: Look for citbes using Al

forecasty to praactively distoibuste resources o vialner-
able meighborhoods

Rewl-time urban alerts: Watch for the deployment of
AR-based alert and recouting systems that provide
citizens with updates and enhanced knformation an
traffic, weather, and emergencies

9 AR-driven urban adaptation

L]

Climate resilience visuskeation: Monitor the use of AR
o demonstrate climate change impacts and adaptation
sirategies at a neighborhood level

AR-guided resource access! Loak for AR applicar

tions hedping resedents loeate and acces: commamsity
respurces, especially in underserved areas

Adaptive urban infrastructure: Walch for cities using
AR ta create flexible, multi-use public spaces that can
be reprogrammed an the fly
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e Evolving notions of

community and belonging

Interest-based commiinities: Observe the formation
af ABR-enahled comminities trangeerding traditicnal
geographic boundaries

AR-enhanced cultursl preservation: Look for projects
using AR to maintain and celebrate local heritage in
changing neighborhoods

Cross-cultural AR initistives: Watch for AR appli-
cations designed 1o bridge divides between diverse

camemunity groups

e Community-driven AR layers

Open-sewree toala: Look for the deivelopment and
adoptien of cammuenity-created AR platformes for local
information sharmg

Digital land trusts: Monitor the formation of organiza-
tinos dedicated to pressrving and managing communi-
ty-created AR content

AR setiviam: Watch for instances of AR being used 1o
highlight lecal issues, protest developmentis, or present
alternative urban narratives

Balancing physical
and digital urban realms

Zaning policies: Track the development of municipal
and state guidelines governing AR wse

Digital rights inftiatives: Monitor discussions and poli-
cies addresging residents’ rights in augmented orbam
environments

Physical-digital integration projects: Look for urban
development projects that seamlessty blend AR capabal-
ities inta the uilt environment




Gates



Proceeding from the questions raised by the Findings
("what's the worst that can happen?') and the Flags
("how would we know?"), the Gates aim to answer, "what
should we do about it?" The following list of actions to

be taken in the event of a theat once again correspond

to their matching Flags and Finding, with an eye toward
helping to mitigate, disrupt, and/or recover from the fully
realized threat at hand. (The number and order of recom-

mended actions does not necessarily imply importance or
priority.)

Governments, organizations, and individuals committed
to intercepting threats should use this list as a guide and
a starting point for building the capacity and partner-
ships needed to formulate a coherent response. New alli-
ances within city departments and across agencies, cities,
and sectors will need to consider how best to implement
these recommendations individually and collectively, and

begin exploring potential avenues for collaboration.,
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GATES

Tech Encroachment

To nawigate the rapid evelution of AR and AIR, cities must establish robust municipal ower-
sight, foster responsible public-private partnerships, enhance local government capacity,
promote digital literscy, and ensure equitabde access tonew technologees. A= tech firms
increasingly seek to averlay their seryices and experiences onto public spaces, cities must
proactively develop policies, build expertise, engage with commumities to maintain control over
the digital public reatm, protect wulnerable populations, and leverage AR for the public gooa.

o Establish municipal oversight and 6 Promote digital literacy

regulation of AR experiences

+ [Run AR pilots: Conduct contralled trals of AR appdi-
calions in publlic spaces to inform policy decissans and
wdentify potential iszues

» Develop clear sxpectations snd ethical eodes: Callabe-
rate with industry to create a comprehensive set of goide-
lines for responsible AR use in utban povironments

« Implement lcensing for AR marketing: Reguire campa-
nies ta abltain cty licenses for AR advertising in public
spaces. similar to hiflbaard reguiations

+ Creste a Bureau of Public Digital Engagement: Establish
adedicated munacipal ofice to gverses AR deployment
and usage in puhlic spaces

9 Foster public-private partnerships
for responsible AR development

« Cresie policy inmovation testheds: Fartner with tech
mmpankss to estabiich controlled envirenments for
testing ne'w AR technalogies and policies

» [Encourage self-regulstion: Work with legtimate toarist
and marketing entities to develop industry-led standards
for AR content in public spaces

+ [Form security working growps: Collaborate with big
tech and government agencies to manitar and prevent
potential harms

Enhance municipal capacity
for AR governance

+ |miegrate threatcastinmg skills: Develop the ahility within
puiblic agencies to assess potential threats

+ Provide ongoing skills training: Deliver regular training
ta municipal staff on new technologies and ther
implications

- [Develop budgeting expertise: Train budget office staf to
understand and allocate resources for AR-refated initia-
tives and cwversight
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and public awareness

Launch education campaigns: Develop programs ta
increase public understanding of AR technalogies
and their imphcatsans

Enhance schood curricula: Work with educational
institutions to integrate media and digital liveracy
inte school programs

Drganize community engagement events: Hosl
public forums and workshops o discuss new tech-
renfogies and gather communkty kmpuet

Create public programming: Develop AR exper

ences focused on shased community benefits mther
than mdiwvedual uee cises

e Ensure eguitable access and

protection in AR-enhanced spaces

Develop rules for virtual pubilic spaces: Create
guidelines for partnerships and nser behavior in
AR-enhanced puhblic areas

Implement protections for vulnerable populations:
Dhvelop specific policies to safeguard children,
eldechy: and other at-rick grougs in AR envirconments
Update built envirenment standards: Work with

erganizations like ALA to ensure phrysical spaces are
desizned ta accommodate AR technologees




GATES

Augmented Predation

A= AR becomes prevalent, it will create new vectors for crima, exploitation, and hamm
transcending traditional jurisdictions. The following actions are pivotal for cities to protect
residents, mamtain the integrity of public spaces, and ensure the potential benshts of AR
aren t ovarshadowed by its capacity for abuse. This means establishing protected spaces,
fostering collaborative safety initiatives, safeguarding vuinerable populations, enhancing data
security, combating digital misinformation, and bolstering law enforcement capakbilities.

Establish "AR-free” zones
and protect physical spaces

+ Implement pones: Desgnate public areas where AR use
1% restricbed to pieserve physical space mbegrity

= Emforce the right to apt out af AR: Develop policies
albowing indhiduals to opt out of AR expeciences

+ Mainiain plysical information seurces: Ensire critical
pablic information remains available in physical media
for werfcation and accessibilitye

Foster public-private
partnerships for AR safety

« Collabarale with tech companies: Work with AR
developerd ta impiement bullt-in safety festures and
repocting mechaniems

+ Engage community organizations: Fartnes with local
groups to educate resdents about AR nsks and protec-

Live eI SIrEs

« Crepte sn AR safety task farce: Extablisha
multi-stakeholder group to continuoushy axsess and
address emecging Al-related thoeats

e Protect vulnerable communities
from tech exploitation

+ [Maintain secisl contact with at-risk groups: Establish
progrms to engure vuinerable communities are not
izalated or exploated thoough technology

= Support cammundty health and wellness: Cngage
statelocal health agencies and community-based orga-
nizations to address tech-related health concerns
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Enhance data security
and identity protection

Create responsthle dats rules: Develop guidelines for
public and private entities to protect personal data-in
AR environments

Establish clear data ownership rights: Lobhy Congress
and the FCC to define cwnership and rights related to
digital and senwng data

Design a consistent clvic labeling system: Identify
city-walidated AR layers with clear design and consis-
tent language

o Combat AR-enabled hate

speech and deception

Adapt hate speech [aws for AR Lpdate existing
regulations to address hate speech in augmented
environments

Develop AR content moderation standards: Create
guidelines faor moderating AR content to prevent the
spread of mistnformation and malickans content
Deploy Al-powered deception detection: [mplement
statistital Al systems to jdentify potential AR-based
deceptions and scams

G Enhance law enforcement capabilities

for AR-related crimes

Create 311 for AR: Extablish a single point of contact
far reparting AR-related camplaints and viclatians

Provide specialized training: Educate Law enforcement
an AR technobogies and asspoiated criminal activities

Develop AR farensics tools: [nvest in lechnologies ta
collect and anakyze evidence from AR-related crimes
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A= AR begins reshaping whan landscapes, it risks amplifying existing inequalities

znd creating new forms of digital 2xclusion. To address this exacerbation of social and
aconomic disparities, cities must implement a mutifaceted strategy promaoting eguity,
acressibility, and community empowerment. This involves establishing clear regulatory
framewuorks, fostering local engagement, ensuring equitable access to AR-enhanced sarvices,
mitigating digital segregation, and preserving neighborhood identity.

o Establish public-private agreements
for AR regulation and standards

+ Develop neighborhood-specile AR guidelings: Croate
Iecadized regulations addressing the unique needs and
challenges of different areas

= Implement AR zoning pollcies: Establish zoning rules
goveming the deployment and vse of AR in different
urban zanes

+ Create AR impaci assessment frameworks: Develop
tacls ta evaluate the potential effects of AR implemen-
tatkans an neighbarhood dynamics

9 Empower local communities
and workers

= Facilitate grassroots neighborhocd coordinatian:
Support local indtiatives for safe and equitable AR
implementation

« [Establish neighborhoad AR advisary boards: Creats
community-led groups to provide input an AR deploy-
ments and palickes
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e Mitigate digital divides

and “veil-ification”
Implement equity programs: Develop initiatives

ensuring equal access to AR technologies acros:
neighborhpods

Create digitsl public spaces: Estahfish A R-enahbed
pubilic areas acoessibie ta all residents megardless of
scanomic statis

Monltar and address AR-driven genirifestion:
Develap palicies ta mitigate displacement caused by
AR-enhanced property walue increases

9 Protect neighborhood

identity and cohesion

Preserve local cultursl hecitage: Develop AH expe-
riences highlighting and protecting neighborhood
histary and character

Regulate wirtual POPS: Ectablish guidelines for
privately owned public spaces in AH to ensure they
SEFVE COMmMUnity interesis

Creste comamimity engagement toals: Develop
platforms using AR to enhance Iecal demecracy and
decision-making processes




GATES

Civic Tech Renaissance

AR also offers cities unprecedented opportunities to enhance urban services and citizen
interaction. To-do so, they must proactively shape the implementation of new technologies
to align with public interests and walues. This will reguire estabiishing robust data infra
structure, enhancing regislatory agility, reimagining public spaces, promoting ethical tech
development, and ocreating new avenues for civic participation,

o Establish local data collection
and sharing infrastructure

+ Implement open data stondards: Adopt and promote
apen standards for AR data to facilitate intecopeca-
hility and transparency

= LCrepte data sharing agreements: Develop comprehen-
five agresments betwesn corporate entities and city
legal departments ta ensure responsible data sharing

+ [Enable locsd sensor placement: Work with municipal
CTO= and refevant agencies {eqg. DOB, DOT, Parks] to
strategically deploy sensors for data callection

o Enhance regulatory responsiveness

« (Fenerate adaptive regulations: Develop processes for
infrastructure agencies and regulators to creats and
miodify codes bassd on Al-gathered data

= [Establish policy task farees: lorm dedicatsd gproups to
mantinuausly amesy and update AR-related policies and
regulatians

= Create sandboxes: Develap cantrelled environments
far testing new AR applications and their potential
impacts before ‘wider deplayment

« [Deploy Al for urban analysis: Create and implement Al

apents to manitor and analyxes urbhan environments for
paotential risks and opportunities
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Reimagine public spaces
for the AR era

Rethink playgrounds: Redesign public spaces to incor-
pormie AR efements encouraging social intecaction and
physcal actavity

Develop AR-enhanced educational spaces: Create
educaticnal environments blending physical and
digital elements to support creativity, sxplaration, and
social ekill develapment

Establish AR commens: Design freely-readfwritable
digital public spaces

Promaote ethical and
inclusive AR development

Implement AR ethics boards: Establish independent
commitbees to review ethical considerations of AR
degloyments

Develop inchesive design guidelines: Create and
enforce standards ensuring AR experiences are acces-
sible1a all, regardless of abdlity or sacioeconomic status
Support AR literacy programs: Teach residents how ta
understand and use AR

e Leverage AR for enhanced

civic engagement

Create civic participation foels: Develop applications
using AR to facilitate public input on urhan planning
and palicy decisions

Implement public services: Build AP(s for accessing
municipal servites, making govemment mome acoes-
sible and respansive




GATES

Municipal Innovation Reboot

Az the pace of technological change accelerates, local governments must evolve to
become more agile, forward-thinking, and technologicaily adept This will invalve
enhancing digital competencies, developing sdaptive regulatory framaworks, imple
manting cross-deparimental strategies, creating new roles and departments, fostering
exparimentation, and collaborating with other municipalities. The following actions are

necessary for cities to transfarm their operations, budd internal capacity, and create an
anvironment conducive to responsible innovation.

o Enhance municipal digital capabilities e Create new urban
« Ensure squitable secess: Implement programs o make I ents and roles
broadband and AR devices accessible to.all residents « Redebing exiating roles: Explore whether CTO and CI0
+ Bulld internal expertise: [dentify and train staff roles should incos parate AR aversight
with technclogical bachgrounds for digital pablic « Appaint specialized olboers: Create rales such as chief
management rules pubilic realm officers to fold AR fnto oversight of both

phygcal and digital public spaces

« [Establish new depariments: Decign a cross-cutting
agency ta manage the impacis of emerging technolo-
gies and business modets

o :lrml.np rz«gurl.ut:ir: o Create spaces for experimentation
ameworks for and community discourse

= Adapt existing regulastions: Explare how current

+ [Establinh pilet 2ones: Des b in the cty,
outdoor advertising rules can apply to AR management P it

far testing AR applications and gat hering comimi-
+ Creste AR policy tash foroes: Farm dedicated groups nity fesdbark

ta 5 rdate AH-related poli
R LR e R L R e + Develop urban labs: Create stroctured ervironments

far public-private partnerships in AR innovation

» Fester public-private partnerships: Collaborate with
startups nonprofits, and philanthropies ta fBcifitate
mumnicipal software development

e Implement cross-departmental

AR strategies o Foster inter-city collaboration

and knowledge sharing
= Appaint foresight efhcers: Create roles within sach

ity agency ta watch for and exploce the implicatians « Engage with mayoral organizations: Work with bodies
af nascent technclogies likee the US. Conference of Mayars to facilitate city-to-

+ Establish cross-departmental ligisans: identify Ky colahisration

natural facilitators to coordinate between depactments « Create case studies: Document swccessful pilats and

- . Ty - H
« [Develop best practioes: Study swocessful munic- SRR ARiy Tt i eces e g

ipal innavation arms and their interactions with + Develop leadership programs: lmplement cross-
each agency tramning imifiatives far city executives in digital skdls
ard digruptich respanse
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GATES

Grassroots Resilience

AR and AIR offer unprecedented ahilities for residents to co-craate their commuonities.
This incluedes enhancing wban nawigation and emergency responss, leveraging AR for
climate resitence, democratizing whan planning processes. developing civic AR stan
dards, preserving cultural heritage, and fostering commuenity-drven innovation. Tha
following actians are key o creating a framework where AR becomes a tool for coliective

wisioning, problem-sciving, and commonity Building.

o Enhance urban navigation

and emergency response

Explore AR interfeces lor urban waylnding: Work
with ovic agendes to develop AR-based mavigstion
Imtegrate AR with transit apps: [rvest in pilots
combining transit data with AR for seambess mobility
wayhnding

Imple ment emergency alerts: Coliabarate with emer-
gency services to create AR-based alert sy=tems far
rapid response

o Leverage AR for urban resilience

-

Develop climate visuslization tools: Create AR appli-
cations showing locl climate change impacts and
ataptation strategies

Implement resource mapping: U= AR to help resi-
dentx loeate and aceess commatnity rescuroes, sspe-
wialhy in undecserved areas

Creste AR-enhanced emergency preparedness drills:
Design immersive AR scenarios for community disaster
respanse tradning

o Democratize urban planning

Train ofbcials in AR outreach: Provide worlishops

far public servants on using AR tocls for community
engagement

Implement AR for visualizing urban prejects: Develop
procesces for citizens to use AR in consulting on new
memarials, parks, and street redesigns

Run co-creation workshops: Organize sessions where
Al and AR are u=ed to visuafize commumity ideas
Open historical and cultursl data: Collabozate with
cuiltura] arganizations to make more heritage informa-
tion anailable for AR applications

Expand place-based data collection: Task city
departments with gathering and sharing dataan

urban ecasystems, including trees and nan-human
hialagzcal Life
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e Develop civic AR layers

and standards

Initiate discussions sbaut civie visual pesitioning
sysiems: Engage with tech companies about creating
dedicated AR for civic information

Support apen standards: Partrer with organizations
such as the Metverse Standands Forom to promote
platform-agnostic AR solutions

Understand AR tourism impacis: Analyze neighbor-
haods affected by AR-driven tourism to inform poficy
Consider “gracefd degradation™ Ensure layer-degen-
dent communities fail safely in the event of cata-
strophic infrastructure filure

e Preserve cultural heritage

Designate cultursl rones: Extablish pilot aceas to test
expansion of cultural landmarks theough AR

Partrer for AR landmarks: Work with nooprofits ta
create persistent AR versicns of statues, murals, and
ather culturad Stes

Explore digital land trusts: [nvestigate methods
10 caphure and preserve wloe fram AR content far
comenunity benefit

Foster community-driven
AR development

Create sandbaxes: Set up zones where communities
can freely experiment with AR applsatione

Support literacy programs: Develop educational dtia-
tives ensunng residents can efectively use and create
AR content

Estabiinh guidelines: Create commarnity-driven stan-
dards for responsthie AR wie in public spaces




//

Recommendations



In addition to the Findings, Flags, and Gates surfaced
through threatcasting, the following recommendations
represent a synthesis of insights gleaned from field
research and site visits along with dozens of conversa-
tions and interviews with the project’s cohort of current-
and former public officials. Their expertise and experi-
ence yielded the following prioritized action list, ranging
from immediately implementable steps to more ambi-

tious, long-term initiatives.

By following these recommendations, cities can not only
respond to threats and opportunities posed by external
forces, but also shape how and where AR and AIR might
serve the public interest, enhance quality of life for all
residents, and align with broader urban planning and

development goals.

It's important to note that while these provide a starting
point, each city will need to adapt them to their specific
context, resources, and priorities. The rapidly evolving
nature of AR (and Al) also means that these recommen-
dations should be regularly revisited and updated to

remain relevant and effective.
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advisory board

Recruit a diverse panel of experts, stake-
holders, and residents to guide urban AR
policy development and implementation.

Just as threatcasting offers a set of break-glacs-in-
case-of-emergency plans and actlons, establishing a
permaneni advisory board — net just for AR, but for all
aemerging technologies of interest — = an obvlous first
step. (In fact, the creatlen of an "Emerging Technology
Advisory Panel” was also a central recommendation

of the Urban Tech Hub's Rebooting NYC repart.'=) This
body shoubd serve as & critical link between city offi-
cials, private actors, and residents for safeguarding the
development of AR in the publics interest.

The board should Include a diverse range of roles and
perspectives incuding staff from relevant city agencies,
urban dezigners technology experts and AR developers,
privacy and security specialists, representatives of local
buziness Interests and cultural instioutions, community
advocates, accessibility experts, and legal experts

Their responaibilities would entail reconneoitering the
current state-of-the-art through site vistts and demen-
strations of proposed projects and deployments, along
with asseszsing the impacts of AR on public spaces

and guality-of-life, advising on privacy and security
concerns, and developing AR policy recommendations.
[deally houzed within the mayar's or city manager's
affice, the board would work closely, albeit informatly;
with public efficials in planning teansportation, and
parks and recreation — toe name just a few — to monitor
and integrate AR conslderations into broader city
initiatives

15 higpesfaiban tech cornell sdudrebost inspan e
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By astablishing this board, cities can ensure they have
a dedicated group of experts and stakeholders actively
considering the implications of AR technologies and
guiding their iIntegration into urban life in a thoughtful,
equitable manner,

Develop AR zoning rules
Draft virtual zoning guidelines for
governing where and how AR operates.

Cities have historically struggled o find a balance
between punitively regulating nascent technologies
and failing to rein in destroctively disruptive ones until
it's too late — the urban version of the Collingridge
dilermma. While stipulating strict oversight of AR at this
stage would likely be overkill and a waste of municipal
resources, crafiing a coherent legal framework sooner
is preferable to hastily retrofitting ill-sulted ordinances
laper — and being struck down by the courts: While
current legal precedent regards AR &< a form of free
zpeech, cities have reom to mansuver when it comes

to public safety and private property. Mow is the time
to enlist companies, standards bodies, practitioners,
legal experts. and others to develop thoughtful regula-
tion together.

AR zoning should braadly specify guldelines for the
type, size, density, and behavior of content in a given
zetting, which may range from maximal permissions in
iconic destinations (e g Time Square) to more restraint
in residential neighborhoods and parks. It showld alsa
egtablish content categories je.g commercial, infor-
mational, artistie, navigaticnal) and designate which
are permitied or prahibited where, such g= lImiting
commercial depleyments near schools or working with
publishers to pre-emptively gpeofence culturally signif-
icant or sensitive areas [#uch as removing PokéStops
from Ground Zero).

Besides implementing commaon-sanee fand legally
enforceable) restrictions, dries shouwld also encow



developers and artises by alternately designating AR
commans prioritizing public art and other non-com-
mercial uses, and pilot zonss for testing conceprs with
fewer restrictions, Data and obeervations collected
from these pilots — such as changes in feot traffic and
cronwd behavior — wouwld then be weed to inform future
regulacions.

Absent legislation. thess puidslines will remain largely
voluntary, with compliance driven by a combination
of genulne good faith and a desire to awoid lawsaits,
Cities will need to implement processes for peebod-
ically reviewing and updating AR zoning to keeg

pace with both legal developments and technological
advancements.

Launch pilot sites
and programs

Recruit private and local partners to
create and populate AR testbeds.

Fey to regulating new technologies s knowing when
— and where — to grant them permission before thay
need to beg forgivenezs. Pilot gites have proven to be
inwaluable partners for testing and validating urban
tech in self-contained envirenments before being set
logze in the city-at-large. The Brooklyn Mawy Yard for
ingtance, is a popular destination for maobility startups
thanks to ita gated access and privately-conteolled
streets. Organizing and formalizing Mew York City's
archipelages of ad hoc pilot sites into & more responsive
network with streamlined permissions is a central
plank in the Pilot: New York City proposal recently
publizhed by the Urban Tech Hub at Cornell Tech and
bew York City Economic Development Corporation.'

As part of such efforts, cides should establish thelr
own AR “Innovation zones” — designated urban areas

1E3 hirpeierhamn e ch cornill edod pllammycy
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where AR and AIR can be tegted safely under a collab-
orative povernance model defined by the Giog startups,
and pilet sites alike. These zones would simuliane-
ously serve as technological sandboxes and as proving
grounds for municipal policies, signags, infrastructure
and enforcament.

The ziting and managemeant of such zones should vary,
ranging from carefully-chosen parks to suitabls land-
marks, and from POPs to non-profit- and city-managed
assats such as Cornell Tech's own campus on New York
Clty's Ronsevelt [aland, which provided the backdrop

of an audio AR pllot exercize in Movember zoas, for
axampls. Business improvement districts (B1Ds) are alss
likely 1o he natural allies, az highly-trafficked commer-
cial districts will be prime targets for AR averlays on
private storefronts and public spaces.

Wherever their location, these zones should be over-
zeen by bocal partners participating in joint decisions
on praject apprasvale, puidelines, and quccess matrics
The pilets themsalves should be designed in tum with
private sector participants to define those metrics and
create clear milestones for acaling swccesaful proj-

acts city-wide in line with AR zoning guidelines, This
ircludes plans for long-term maintenance, updates, and
integration withexizsting city systems whers applicabla.

For thedr ;wn part, cities should use these zones as
liwing labs for learning how to nplement and manage
AR along with speciiying policies for personal data
collection and retention, ete, under realworld condi-
tions [zea Hecomimendation #7). They are alzo oppor-
tunities o promote the development of shared AR
infrastructure such as open source visual positioning
ayaterns (see Hecommendation #4), standardized
signage and wayfinding (eg DTPR), and establishing
methods for reporting and enforcing complaints and
violations.

Finally, these zones should also servee as sites for
training and mentorship within the local AR scogystem.
These activities might start gz community-bullding
events and challenges — Snap executhvas, for instance,
propesed hosting municipal “Lens-a-thong” to erowd-
source ideas — before gradually evolving into more
structured job creation programs.




Establish a
public AR registry

Build a database and/or civic visual posi-
tioning system for monitoring AR

Just as Google, Apple, Waze, and others created propri-
atary maps and wsed them o direct users through their
own reflections of reality, so will Google, Appla, Meta,
and athers use AR and AIR to build their own Increas-
ingly detailed digital twins of citles, How will govern-
ments track their concents, accuracy, and safery? It's
unreascnahie toexpect city staff to patrol thess mirror
worlda, just ag it's unrealistic to expect tech competitors
to grant regulators unrestricted access or agree on a
gingle standard.

For these reasons, cities should create their swn AR
reglstry acting as a “single source of truth” for tracking
and managing content touching the public realm. This
system would provide transparency, acoountability,
and a means for coordination between and within city
departments as well a2 sxternal stakehaoldars.

At-a minlmum, the registry should consist of & compre-
hensive database logging such details as each entry’s
precize locatlon (Le. latitude/longitude coordinates),
vizual positioning system, creator/owner, duration,
intension, and classification according to the categories
defined for AR zoning purposes (Le. commerncial, educa-
tional, sriistic, navigational clvic, ete) Accessed via a
stralgheforward, streamlined Web-bazed and mobils
portal, registration would include automated approvals
for content conforming to zoning, with additional
reviews flagged for sensitive and high-traffic arasa.
Stakebholders would receive automatic notlfications

of impending expiration and removal to assist with
cormpliance and anable apot-checking

Umee this databasze is in place, citisg should connect
additiomnal resources such ag land records, evant
permits, and construction schedules to pre-empt
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potential conflicts and coordinate virtual activations
with real-world activities. Incorporating cormmunity
fesdback and reporting of inapproprizte or criminal
content i alsa important, with automated alerta sent to
rebevant city staff.

A naxt step would be to Implement & public. open
source visual positioning system of cities’ own — not as
asingular urban ‘metaverse,” but as ground truth for
all content placed across competing maps and gystems.
This alzo prezents cities with an opportunity to imple-
ment & baee-layver reality feom which thelr content can
be propagated across realities.

Finally the registry should report on AR content
placement and distribution engagement pamerns,

and other trends mapped against neighborhood foot
traffic. ratail sales, and related metsics to inform city
planning and policy decisions. It should alse maintain a
historic record of past content and activations to create
records for future ressprch, cultural preservation, and

legal disputes.

Support AR civic art
and education projects

Collaborate with artists and non-profits
to experiment and enhance the
public realm.

A a first step in creating their own AR content, citles
sheubd work with eultural institutions to commiszion
public art and education progeams in an effort to
engage citizens and augment the public realm. ARz
unigue ability to extend and animate physical objects
or visuallze artifacts and events loat to time has baan
repeatedly demonstrated by musewms, Artists, and
activists. Public art alse offers cities an opportunity
learn-by-doing while building external partnershi
and internal capacity.




To that end, departments whose remits might include
parks, landmarks, design, or preservation should werk
closely with non-profits such as Mew Yorks Deslgn
Trust for Public Space and parks conservancies to
commission original works of AR Thesa might entail
adding wirtual dirmensions to physical installations,
creating digital twins of existing monuments, or
prowiding context and alternative interpretations of
contested historical sites.

From an education perspective, AR projects and instal-
lations highlighting srark differences between past,
present, and future — whether vanished communities
of colar er the effacts of sea-tevel rise — hawve proven
particularly pewerful Walking tours, scsvenger hunts,
and other gamification tactics heve also demonstrated
their utility In engaging students and the public.

pMore important, citbes should treat these fnitlal

forays as learning opportunities. This means regulacly
assagsing ARE effectiveness in increasing civic knoad-
edge and parcicipation by collecting data on interaction
patterns. Through such experiments, citles can begin to
develop thelr own guidelines on appropriate wees intel-
lectual property, managing physicalfvirtual conflicts,
and how to incorporate AR into their regular opera-
tions. Thisis alze a chanee o test public feadback mech-
anizms and design pathways fior residents to create and
subrmit their own public art

Given sufficient success, cities should explore carrying
thess experiments forward with a more systematic
approach for commissioning warks from loeal and
international artists. Funding mechanizms might
include sponsorskips from technology companies, real
agtate developera and philanthropies, Finally, cities
should ensure respensible preservation of digital works
through comprehensive digital archives, maintaining
thiess asgets for cultural historians.
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techniques for
prototyping and
engagement

Explore how city agencies can harness
AR's unique capabilities.

[f zpeing truly 18 balieving, then AR poses a unique
opportunity for cities to literally meet skeptical constic-
uents where they are when presenting complex and
contraversial plans for new infrastrocture and redevel-
opment. By offering residents the ability to visualize
projects and proposals in sltu, AR could transform o
communites understand and engage with proposed
changes to the built environment.

To realize this, citkes should pilot platform-agnostic
tools capable of rendering 30 models of propoged-

and existing buildings and infrasteucture in context
These should include the ability to integrate data from
public sources such as bullding perrnits, zoning, and

tax records, and employ broadly-asccessible touchpoints
=uch ag WebXE for mobile browser-hazed viewing, phys-
ical wayfinding and signage, and compatibility with
multlple wisual positioning systems.

The models themselves should nist anly render the
mass and siting of projects, but also Impacts on tree
cover, daylighting, and open space. Deseriptiong of
proposed benefits such as affordable housing or
reduced carbon emissions could be included, along with
depletione of multiple aptions under congideration
Most imporiant, they should invite direct Input, broad-
aning the scope of review. By expanding engagement
beyond sometimes contentious in-parson mesatings,
citie= can reach a broader audience and collect mare
representative feedback. Analysis of this data may
better inform planning decisions and identify com
nity priorities beyond those of a handful of woice




[mplementing such programs effectively will not only
require financial and technical investments in tools
and integration, but alsa training tn both the tach-
nology and outreach to traditionally underrepresented
residents. They will also require partnering with bocal
unlversities or other independent researchers vo eval-
uare AR's impacts on civic engagement and verify its
effactiveness,

Draft data privacy
ordinances

Pass laws governing the collection, use,
and storage of data generated from AR

in public spaces.

While state legislatires and federal agencies scramble
to regulate Al and challengs Big Tech monopolies, AR
has been overlooked by regulators, This is a mistake.
Given that rmany of the same platforms behind the
data extraction maedel of soelal media are now applying
the zame technigues to physical space, [ts incurmbent
on local governments toestablish safeguards around
tracking profiling, and targeting in the public realm.

To that end, citles should establish clear legal frame-
works to protect regidents” privacy in line with, and in
addition to federal policies, These ordinances should
create comprehensive guidelines for how AR-gener-
ated data in public zpaces i@ collected, wsed, stored,
and shared.

The foundation of thess erdinances should be syxplicit
limitations on date collection and wse. Cities should
specify precizely what types of personal data AR plat-
forrms may collect in public spaces, with particularly
strict controls on biomerric data — including a ban on
facial recogrition. Providers must clearly state thelr
purpose for dats collection, whils being prohibited from
repurpoesing that data without additional consent. Each
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category should have clear retention limits, afver which
it must be permanently deleted.

Transparency and consent should be central to these
frameworks. Companies must abtain explicit consent
through clear, prominent notees abowt their dats
collection practices, Citles should also mandane priva-
cy-protecting features in AR devices wded in public
apaces, 2uch as clearly-visible Hghts indicating when
wearable cameras are active.

Location data warrants apecial consideration given its
sensitivity and value, Cities should implement specific
protections governing its collection, including restric-
tions= an the granularity of stored or shared location
data. Ordinances should also establish a *right to be
forgotten” enabling residents to remove thelr digital
traces from AR in the public realm

Childeen's privacy demands particular attention. Clties
shevubd brnpderment srrict regulations for AR experiencag
likely o attract young users prohibiting the collection
of children's data without werifiable parental consant.
These protections should exttend beyond experiences
almed at children to deployment in places whera they
comimanly gather,

Finally, accountability and adaptation are eszantial
AR platforms should be required to publish regular
transparency reports detailing their data collection
practices, Including amy data shared with third parties.
Cities should undertake periodic reviews of thess
ordinances to keep pace with technelogical change,
establishing clear processes for public input on updates
to privacy regulations. Ab=ent further stats or federal
legislation, these ordinances will help angure AR devel-
opment respects fundamental privacy rlghts while
fostering trust in the technelogy's deployment in the
public realm.




standards

Develop guidelines ensuring AR experi-
ences and services are discoverable for
the impaired.

As the stewards of civic life, cities have a responsibility
to ensure augmented reality is augmented for everyone
By uphelding guidelines for accessibility, they can

make certain public spaces remain truly public in both
the physical and virtual senses, while providing clear
guidance to platforms, developers, and public agencies
implementing AR In urban settings.

[deally, these deployments should incorporats ¥R acces-
zibility best practices from inception, with an emphasis
on inclhusive and ergonomic designs taking both perma-
nent disabilities — such as wiston and hearing loss ar
cognitive impairment — and temporary or situational
limitatlens into account. Cities shoulbd mandate their
owtt AR content to provide comparable experiences for
all users, beginning with the invelvement of dizabled
usersin the design and testing phases.

Technical reguirements should address the full
gpectrum of accessibillty needs. Visual accessibility
demands options for adjusting brightness contrast, and
text size, along with clear audio descriptions for users
with Impaired sight. Conversely, audio elements should
require closed captioning, subtitles, and skgn languags
optlons All of these features should be consistently
implemented across public AR experiences.

Guldelines should alse mandate alternative nput
methods such as voice commands, afong with ensuring
compatibilioy with assistive technologies such as screen
readers and spesch recognition software. Mawvigation
aystems should scoount for eecessibility requirements
by Including wheelchair-friendly routing optlens and
audio guidance for wisually impaired users.
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Cognitive impairment demands equal consideration;
Guldelines should require clear eptions for on-demand
orientation and context, along with the ability to
simplify complex interfaces or slow down animatbons.
Fublic AR experiences should remain stralghtforsward
to underatand and navigats regardless of 3 user's
mental capabilities

Phiysical accessibility must alze bridge realities.
Guidelines should dictate the placement of AR trig-
gers (such as R codes) to ensure wheslchair users,
perepts of amall children. and ather mobility-impatred
ugers can reach them, along with the positioning

of wirtual content to avoid ebstrecting critical real-
world elerments.

Finally, thess standards must evalve with the tech-
ndogy: Citles should require AR developers to conduct
accessibility testing with diverss wser groups and
establish clear feedback mechanisms for reporting
izsues. Regular reviews and updates of these standards
will help ensure they remein relevant and effective as
AR advances

Organize public sector
working groups for
technology standards

Join standards organizations to propose
and advocate for equitable urban tech.

Augrnented reality'’s imposition on the publbc realm
means citles hawve 8 cruckal role to play — and duty — in
zhaping the technical standards defining its use. While
Big Tech firms sesk to advance their own specifica-
tions, standards-defining organizations (S0D0s) zuch
as the World Wide Web Consortum and nen-profit
consortiums such as the Khronos Group remain crigesl
in guiding the development of open protocaels and
infrastructure. Cities have a clear and present in




in enguring these standards are in tune with their
policy goals.

Tio this end, city officials should jein SD0s and congortia
zuch as the Metaverse Standards Forum (M5E) creating
public sector working groups te harmenize standards
with equity, safety, accessibility, and other key areas.
These working groups should draw on expertise from
acroas the public sectar, including represantatives

from clry planning transportacion, public works, and
other munkcipal agencies — as well as external experts
serving on cities advisory boarda, (See Hecommenda-
tion #1) Scate and federal officials should also be invited
to ensure alignment acress jurisdictions.

Their firse tash is identifying and prioritizing
urban-specific AR use cases. These might range from
pedestyian safety and emergency response to public
gpace management and civic engagement. By working
closely with technical groups, cities can surface issues
and considerations early in the process, reducing the
risks of inadvertent externalities.

The public sectar working groups shauwld slso develop
Frameworks for how cities makntain ground truth for
urban Infrastructure data used in AR This inclwedes
creating guidelines for data-sharing betwesn municipal
governments and platforms that protect public inter-
edts and privacy while enabling innovation,

Moat important, these groups should champion opean
standards and interoperability to prevent vendor
lock-in. Just as cities once insisted on standardized

fire hydrant fings 1o guarentes compatibility across
manufacturers, they must now advecate for open visual
positioning systemes and other core AR infragtructurs
as a public oprion to private platforms.

Finally. they should werk to allgn AR standards with
other urban data specificatbons, such as the Open
kobility Foundations open source API= for transpor-
tation- and curb ranagament. The working groups
should In turn seek to extend such standards o incor-
potate AR considerations, creating a cohesive frame-
wark for managing both physical and wirtual aspects of
urban Infrastructure.
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Found the Global Urban
AR Development
Initiative and Network

(GUARDIAN)

Create a peer network of cities and

partners for developing, sharing, and
enforcing standards and regulations.

Mot content to participate ln standards bodies
convenad by tech firms, chties and local governments
should create their ;wn structure for peer-to-peer
collabaration. The Global Urban AR Development
[mitiative and Network (GUARDIAM) wauld offer a
dedicated venue for developing shared approaches to
AR governance while amplifying their collective vaice
in discussions with industTy partners.

Rather than starting from scratch, GUARDIAN might
incubate within established arganizations such as the
5. Conference of Mayors, Mattonal League of Cities, or
Cities Coalition fior Digital Rights. Starting as a special-
imed working group before emerging as an independent
zigter organization, GUARDIAN would benefit from
their networks of public efficlals, governance models,
and imstitutbonal knowledge while maintaining a tight
focus on AR's unique challenges and opportunities.

The inktiative should be averseen by a steering
commies composed of representatives from member
cities and partner erganizations. [ts first tash would be
drafiing GUARDIAN s charter and governance struc-
ture, building upon existing frameworks while articu-
lating an “AR Rights Declaration” for founding members
to endorse.

= Initial agenda should focus on developing concrete
tools and policies in key areas such as standards an
interoperabllity, privecy and data governance, equ
and accessibility, urban planning applications, an




content moderation and digital righta. These groups
would actively participate in excernal standards dewvel-
opment while advancing clty-spacific requirernents and
Use Cases

The organization should also ceardinare multl-city
pilots and testheds to scale resules gnd share legsons
learned. Additional activities might Include developing
training regources and toalkits for city staff repre-
senting members’ interests in national and internz-
tional policy discussions, and forming partnerships
with industry leaders to pngure city neeads are congid-
ered in product development.

Following a successful launch, GUARDIAN shauld
axpand both its membership and scope, Cities of all
zizes globally would be invited to join, ensuring diverse
geographic and demagraphic representation. Acaderne
institutions could be engaged as research partners,
while civil saciety organizations help surface commu-
nity perspectives and concerns. Industry partners
shoubd elso be included in advisory roles oo ensure
propa=als rermein grounded in technical reatlty

Finally, GUARDIAN should convene an annual Urban
AR Summit for members to share progress, set pricr-
ities, and strengthen collaboration. This gathering
wowld provide a venue for cities to demonstrate
suceessful implementations, woerkshop commaon chal-
lenges, and chart the organization s futuee courge
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8

Conclusion



The augmented city demands a

new breed of public servant — one
equally comfortable with bits and
bricks, algorithms and ordinances.
As we stand on the cusp of this new
era, cities must develop the insti-
tutional capacity to recognize and
respond to emerging technologies
before they manifest as threats.
This requires not only new roles and
departments, but also new ways of
thinking about the intersection of

physical and digital space.

The lessens of Poldmon GO and subseguent evolutbon
of AR are clear waiting to regulate until disruption
ooours i oo late, Whils some may argue its premature
to prepare for technalogies that have yet te achieve
mainstream adopticn, the rapld convergence of Al and
AR-what this report has renamed “artificially intel-
ligent reality” or A1R - suggests otherwise, The prolif-
aration of Al agents and digital twinsg will 2oon make
today's social media platforms and ridehailing apps
seerm qualnt by comparison.
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Hather than merely reacting to tech companies’ initla-
tiwes, cities must proactively shape how these tech-
nicloghes integrate with public zpace and civic life. This
mears establizhing clear guidstines for AR zoning and
content moderation, creating testheds for controlled
experimentation and bullding open Infrastrecture such
as visual positioning systems as public alternatives to
proprietary platforms. Most importantly, it requires
fostering networks of expertise — both within city
governments and between them — to shars knowledge
and resources

The pacommendations presented in this repert provide
arocadmap for cities to begin this work teday. From
establishing AR advisory boards to implementing
accezsibility standards, these steps will help ensure
augrmented realitles serve the public interest rather
than solaly private ones. Success will require sustained
invastment in both human and techinical capaeity.
Cities must atiract and retain talent capable of bridging
the phy=ical and digital realms while bullding institu-
tional memory around emerging technologies, Thay
must also modernize procurement procezses and forgs
niew types of public-private partnerships that pregeree
munbcipal essrsbght of the digrical public realm.

The stakes could not be higher. How clties rise to meet
thess challenges will determine whether our AR-en-
hanced urban futures are equitable, lvable, and cruly
public — or whether they become a patchwork of
digiral fiefdomes overlaid on our physical spaces, The
augmented city is coming; the only question 1z whether
it will augment democracy or diminish it. The choice,
and the challange, = ours.




Appendix: Expert
Interviews

In preparation for threatcasting, the cohort of
current- and former public officials virtually

met with a half-dozen subject matter experts
including designers, founders, policy experts,
ethicists, and others to learn about dimensions
of the augmented city. While these conversations
were off-the-record, these subseguent interviews

capture the insights that were shared.
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Expert [nnsry jeins

Boon
Sheridan

['mi & user experience designer, researcher, writer,
and distiller-in-training. | help teams identify real-
world problems and infuse that knowledge into
making products people want to wse, A big fan of old
records and new cocktail recipes. Extensive experi-
ence working with cross-functional teams. MNarra-
tive-building skills to help bring data tolife. Track
record of synthesizing ingights into designe, proto-
types, and recommendations for teams across an orga-
nization. Experience with mixed-methods research:
gualitative and guantitative data eollection. anakysis,
and synthesis. Years of success as a speaker, emcee,
Ernrted in UX, due in 2022 The old chureh Ilive in
became kind of famous when it was a Pokémon GO

gym a few years ago.

Editars note; Rother than on intervydew, what follows iz
the script of Sheridan's presanracion ta the colort an

Jonuory 24, 2023

Funny things happen when talking about the past. It
was & whirlwind when the game launched almest seven
years ago. Those weeks in July feel like a rollercoaster |
was only half-strapped into. [ may have a detaill or two
wrottg but [ hope they're miner. So much hes happened
in AR VR, and the metaverse since.

Alzo, the term “metaverse” 18 wonderfully unstructured,
and definitions will vary from group to group, industry
to industry. and peraon to pergon.

Lastly it's hard to state how perfectly Pokerman GO
fits with augmented reality. Mo ether game matches
the mechanics, lore, and player baze. The game already
uses realworld scarcity and collecting mechanics to
drive behaviors. At the time of the AR games launch,
Pokémon had been around for 20 years with cards,
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video games, anirnated series, and countless merchan-
dize. Evan launching without all the realworld
mechanica, the game was a brilliant translation of a
collectibbe card game into something anyone with a
phone could play

Miantic and others hawve tried other games and 1P
{notably Harry Potter), but nothing has come close to
Pokermon GO% launch and long-tail surcess. However,
the lack of a "nesct Pokémon GO Is good news bacause
we have more time bafore the next Blockbustar
property hita {Tm looking at you, Marvel Cinematic
Universe]

My name is Boon Sheridan, and [ am a user experience
dezigner and researcher. | live in Holyoke, Massachu-
zetts, inan old church. & Methodist congregation builc
the church In the late 18805 It's almost impossible w
mistake it for anyrhing but a house of worship. The
church was deconsecrated and sold as a residential
building in the lats 'Sos This architectural detail is erit-
ical fior the story that follows.

Basides a love for unigue houses, I've been interested
inwvirtual reality since [ was a kid. From science fiction
hidodecks or Jesskea Fletcher solving a murder with
aVH headzeat and gloves on, [ wanted in, However,
progress has been slow and incremental, As [ rracked
the progress of hardware and platforms, the joke in my
hrovnse was how VR was always Yjust around the corner,”
be it 1995 or 2015

[ hadn't theught much about sugmented reality,. But,
like many interested in the tech world, [ heard of Google
alasg and immediately rejected it thanks to it imeasive
nature and awhward PR campaigne.

When Facebook anmounced a cormnmitment to AR the
posaibilities expanded. Companies had been guistly
shipping great &K phone apps but not necessarily using
the language of Augmented Reality Be it helging navi-
gave city atpeets or measuring the space in my kitchen
to be sure a new appliance would fit, After that, usa
cases for phone-bazed AR made maore 2nd more sense,
but Twasp't sure thers was a big thing coming to inteo-
duce it i the world

Then July &th, 2008, prowed me wrong.

U
y



Eapert [ntendieiws

Omn July sth, [ was at my favorite bar having a cockrail
whten | loaded Fokémon GO to see what the fuss was
about. | caught 3 Squirtle. had a kit of a laugh, then
went back to my drink. When [ got home laver that
night, ! apened the game to see what might be arcund
our howse, givan we have a park acpoas the streat |
remember seelng the large graphic for 2 Pokédmaon GO
gym centered on aur house. [ was sure it was a mistake.
[ went to sbeap and didnt think anything of it.

Saturday morning, | found myself drinking coffee

and locking out my kitchen window at a small crowd
ouiside my home, Through bloodshet eyes, | watched
zmall groups gather, look at my howse theowgh their
phones for a few minutes, then move on. The crowds
continued to collect and disperse as the morning went
on. Finally, 1 remembered the game and pulled cut my
pluore. Sure enough, the glowing dot of my location was
amack deb on top of a Fokémon GO gym.

For thoze unfamiliar with the game’s mechanics, a
gy = where players spend more playing rime than
anywhers glze. The vast majority of locations in-gaime
are PokéStops, where a player takes quick actlon and
then moves on Gyms ave where players “train” their
particular Pokémon and a player can spend amypwhere
froem five to fiftesn minutes {or maore).

Like any reasonable person in 2016, [ ook to Twiter to
make sense of what was happening. | had a second pot
of coffee and tweeted a few frst impressions and ques-
tions about what was happening. After a few friends
commented, the tweets and retweets went worldwide.

[ wras seon overwhelmed trying to keep up with the
shared answers, questions, and stories. The story broke
through ln & few houes. Then the emails and phone
cells started, and [ was off vo the races.

There was a story angle for everyene. [t hadn't been a
great week, and the idea of this "kid's game” becoming
real was an ideal story toend a newscast. So, the game
became the story, and the stary of the ald chureh [ Hwved
in gave it a human interest twist that was catnip for the
pres= You Enow those segments at the end of a show
where the host saye, "On the lighter side, hare's a stary
yvou might not belieyal” Even the National Assoclation
of Realtors called me to ask questions ebout the “virtual
property” pleced over mine and if [ thought it increzeed
or decreased the value of my house,
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The launch of the game and my home's appear-
ance had guite an impact. Beyond the pleasant
surprise of mesting a few nelghbors, questions and
ConCerns emerged,

by bigpest question was how my home had become

a fearured location n the game. How had this “virtoal
real estate” ag 1 calied it, been placed owver mine? {This
was & fundamental question bacause the players in my
neighborhood sizo wanted their homes to be gyms )

Thanks to Twimer. | guickly learned that Pokdmon
GO was frorm the same company that produced a
sctence-fiction AR game called [ngress. Some of the
mechanics fram Ingress made it inte PG, but impaer-
tanthy, PG inherited Ingress' location databaze. Ay
player in the game could submit a location's geo-coor-
dinares, a phote, and 8 description wocreate it in the
virtual world of Ingress,

[ngress players told me churches were almost always
fast-tracked for approval because moderators Gpured
church bulldings were public places and easy to access.
An Ingrese playsy saw the old Methodist architecturs of
our kouwse and made the obvious leap to submiting it
for the game | don't blame them. Plenty of pecple in the
real world gtill think it's a church and knock at random
hours, only to be surprised and disappointed when 1
answer the doar

Sure enough, days afer the launch, other people who
worked in active or lived in retired churches mentloned
they wers in the game. (Shout out to all the paople |
met wheo live in old church building=s!) Mone had volun-
teered for it or given any permissions. Some were happy
with the foot teaffic and the potential for new visitors,
[t turns out theyd be something of a minority.

Every day brought another story of someons being
where they shouldn't be. Players climbed fences, crossed
railroad tracks; scaled walls, paddled into lagoons, and
found thelr way into places they weren't welcome.

1e's hard to clarify how Niantic managed the location
database for Ingress or Pokémon GO Each game had ity
zives for submiting lecations, complete with applica-
tion standards, crowdsourcing, and voting. Howeve
many corversations happened behind mambey-
ship-locked forums and other non-public channe
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ik Every day brought another
story of someone being
where they shouldn't be.”

lack of transparency frustrated everyone from busi-
ness owners to security guards,

Basgides the PokéStops and gyrns, thers were practical
and ethical guestions about how the game used loca-
tion services and geospatial data.

Public spaces weren't prepared for the increased traffic
and visitors at all howrs. Semi-public spaces weran't
axcivad about the context shift of their new wisitors.
Private locations weren't happy with people they
considerad to be trespassers,

The game created crowds and encouraged in-game
behaviors with negative real-world Impacts.

Hobpole has fewer than 40000 residents, limiting
game activity. Larger cities spw massive crowids and
swarming bahavior. The mechanics make Pokemon
appear to all players in & geographical radius. As a
regult, it became standard etigusette to let others know
whten a rare or unigue specimen appazred.

Footage of crowds racing across a park like & murmu-
ration of aparrows when someone shouts, "SNOR-
LaAAAsEY became a favorite of mine. Storles of
traffic snarls in Mew York, Taiped, and other cities soon
became standard.

Public parks became particularly busy, much to the
chagrin of those whe managed them or relied on them
for peace. Citles considered closing parks earfy or
banning the game outright on the premises, Public and
lawr enforcement officials made pleas, complaints, and
zpeeches, but as far as [ could ses, no formal scata-
menis were ever forthooming beyond the basic, “we ask
players to follow and abide by all lawe whers they plag”

Miantic eventually added in-game prompts to
encourage polite behavior, but as far as aryone
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could tell n in-game mechanics were changed or
altered wisibhy

Players flocked to the ofu Memorial in Mew York
City, angering many. There's no denying the loca-
thon was legitimats, but game designers missed the
emotional impact.

The Holocawst Museurmn, also a PokéStop. asked visi-
tors not to play the game inside the building. “Playing
the game i= not appropriate in the museum, which iz a
memorial to the victims of NMaziam,” Andrew Hollinger,
the museums communications divector, vold The Wash-
ingron Post. “whe are teying 1o find out if we can get the
museurm excluded from the game ™

Some of the biggest and angriest headlines were about
pecple trespagsing. Whils FokéStops and gyms wers
generally in public places, Pokémon themselves could
appear anywhers on & map. & player could be standing
on a public sidewath and see a Pokémon appear an

the other side of a fence. Most players decided not to
hiop over that fence Other players came to different
decizions,

Fences were hopped, lavwns walked on rallroad teacks
crogged, lagoons paddled, and the owners of 2aid loca-
tions anly sometimes welcomed players, Some police
departments and property owrners were light-hearted in
their requescs, while athers wers not.

Complaints piled up, followed by promises of lawsuits,
For the record, 1 was asked to sign on to multiple
lawrsuits but declined every offer,

HMiantic's gilance begides the usual launch PR and
subsequent carefully worded announcements in-game
owar the next few wesks would come to be the nocm.
Whatever conversations were happening ingids Miantic,
few, if any, made it outside their offices.

Omne of the maore challenging aspects was how MNiantle
took a very handz-pff approach to supporting and
dealing with complaints. The Niantic website was
flimmay regarding information about the game. Support
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information was even more challenging o find beayomnd
the most basic tech support of how to load the game,

A removal reguest form appeared in the early days of
the game, Unfortunately, it was about as bare-bones as
posaible and lacked follose-up information The form
alzso zeemed to vanish for a spell, only 1o return under &
different path throwgh the game's website.

[ had copied the link the first time | found it when |
aventually submitted my removal reguest. For the next
gix or seven morths, I'd get reguests via Twitter or Face-
book for help removing a location. 1 pointed everyone ]
could to the form and crossed my fingers for them.

Social platforms became the place to discuss and solve
questions. But, whatever their intentions, Mlantic made
themselves Ingulated from the impact of their creatbon.

Pokémon GO presented new and unigue problems.
Many resorted to on-hand solutions from existing play-
books. Regarding public spaces and permissionsg. The
most straightforward solutbons were to restrict access
to areas by anyone, game-hased ar not. Some groups
tried a different approach but needed more finesse.

[ September 2016, Milwaukes County sald the game
regulted In "unanticipated and negative consequences”
for the park system, including “traffic congestion,
parking keaues littering damaged turf risks to natural
habirats, lack of restrooms, and noncompliance with
peck system operational hours.” As a regult, in 2007, the
County enactad an ordinance to establish a policy for
location-based augmented reality games in Milwaukes
County Parks, essentially forcing AR games ta get
permits for the county parks.'™

Later that year, a judge struck dewn the erdinance
and =aid that requiring cermpanies like Candy Lab and
Miantic toaoguire a permit was unnecessarily burden-
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Mibwaukes Coaney Coda of Genoral Dwdsmanees, to ezsblish o polioy
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zome [nstead, he recommended that Milwaskes simply
do the work of policing their parks.™

Like many things in life. bargaining and acceptance
came from shock, dental, and anger. A= the Allstonians
zang o 1gay, "Six years 12 a long time " Some of the
guestions from those days are much deepar and are still
looking for ansyeers,

Fokémon GO was the first significant, obwilows instance
that helped clarify what can happen (good and bad).
Map data berame tangible for people in a way that had
previcushy been hypothetical and hard to visualize

Soon after Pokémon GO launched, pesearchery disoow-
ered how ftness apps skared Jocatkon data with few'
restrictions, allowing the location of military personnel
to be trackad with precigion. Hessarchers could extrape-
lave the layouts of military bases and supposed “secret”
locations by looking through information shared

by the appa.

AR, VE, and the metaverse hawve a data problem — going
inand out. Devices and systerns absarb as much data g8
possible before companies truly wnderstand the impli-
cations. In addition, the desire to “replicate” real-world
enviranments encourages levels of detall ripe for abuse.

Just like Al we need to balance the level of aptimism
with recognition of the dangers and lssues.

Maps are big business. Vendors are mapping and
sharing their version of the woeld. So how do we ensure
those companies are working with their data echically?

Growps like the Locus Charter have started a conver-
sation arcund pealocation data. Who gets to decide
what is in and out of a given map? What could standard
criteria book ke for bringing consistency, falrness and
inclusion o map data®

What recourse, if any, should the public have if map
datamisrepresent them? As we saw with the g/u
Memorial, map sourcing can negatively impact the
world ewan when the data is corpect.
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Miantic's silapnce in the face of & global story i=m't
surprising given thelr parent company ls Google.
From a laymans perspective it seams evidant that
saving nothing lmits their liabiioy, but at zome point,
the conversations have to take place in more open
public forwma.

[ zms a class action helped reshape the game's rules
for lecation placement. terms For location remoyval
requests, and conditions o limit the proximity of
in-game locations to private property. [n retrospect,
thess features shoubd have heen part of their lsunch,
Bur, unfortunately, che UX researcher in me can almost
hear a product manager woting down such efforts early
in the games development.

[ex the yvears since, Miantic and other companies hawve
shared more about thelr products and placforms
Working groups and comimunities of practice have also
ayoheed, but the default is still ship the preduct and
warry abowt it later”

The hope and hype of virtual reality have been full of
dashed axpectations and disappointment. Unforms-
nateby the frustration says more about the challenges
than the zkills of any one company of engineering team
These are big problema and no ameunt of hype can
create the hardware breakthroughs needed to develop
the tools of our dreams, movies, and TW

Magic Leap, the great hope of the VR world, has never
matched the hype of its eacly valuations Facebook
and Grulus’ Metaverse projects have also failed w
instill much excitement beyond a few isolated proj-
acts. Micresoft's Holobens product built some enthu-
ziasm and budding applications but never cracked the
Mmainstreaim,

Magic Leap cut rmany of their staff in 2oe0, and 8z |
write thig, there are reports from the tech sector that
meassivie layoffs have centered on augmented and
virtual reality teams.
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[T world Canada reports, "Microsofts 10,000-person
layoff mey put a halt tothe company’s Holslens and
headzet-based projects with entire tepms werking on
mixed reality and virtual reality products being axed ™™

Meamwhile, Meta Layoffs are alag sakd vo tarpet teams
working with VE, further pushing the next big thing
out & few more years.

Virtual reality's hope and hype cycles are full of dashed
expectaticns and disappointment. Unfortunately, the
frustration says more sbout the challsnges than the
zkills of any one company or engineering team. These
are big problems, and noameount of hype can create the
hardware breakthroughs needed to develop the tools of
our dreams, movies, and TV

The next big thing is now Apples rumaered VR headaet.
The hype i3 similar to previous cycles. It's worth noting
thers's more positive coverage of Apple’s rumored
product if only because Apple has footered a hetter
reputatkon for privacy over the years compared to Mera
Whether this proves ta bs true has yet 0o be ssen.

My bigpest concern the weekend of the game launch
wias how reckless drivers were as they played the

game. Every night sormesne would pull up to my houwse,
thedr car idling while they battled for control of the
gy Only some people parked er pullad cloze to the
curh | saw oneor two close calls and realized | had na
Idea how my insurance company woukd react Iif a car
accident occurred on my property, would my insurance
cover a car accident because someone was battling a
gy in my howse?

I'submimed & removel reguest via the form
Twanty-four hours later, the stop was gone.

[ paver had any communication from Niantic other-
wise. Theirsilence seems fitting.
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Dennis
Crowley

Dennis Crowley is a technology entreprensur working
at the intersection of the real world & digital warld
tocreate things that make everyday life feel a Little
maore fun and playful. Crowley is the co-founder af
Hopeeoteh Labs, an audio AR startup lnunched in

September 2024; a co-founder at LivingCities, which

[ “building the biggest faothall club on the planet™), and
i= the co-lounderfeo-chalr at Foursguare, one of the
world's leading location technology platforms {and
early ploneers of using game mechanics to drive real-
world behaviors). Previously, he founded Dodgehall,
one of the first location-bazed mobile social services

& semi-professional soceer team out of Hudaon Valley,
NY¥ that competes in the sth division of the US.

What drew you to augmented reality following your
time at Foursquare, particularky glven your career in
urbran informaties?

['ve glways been into sofiware that makes cides easier
to wse — only the toals at our disposal have changed
over the years: The frst stuff we built was done with
text messaging because that's all we had Then we had
amartphones with GPS and apps that could run n the
background and send notifications. Augmented reality
iz just the next gereration of those tocls,

What makes AR the logical progression from the
smartphone?

[ dem® ko i it s, to be hanest. People have put stakes
in the ground saying this is where the world is going
bazed on sclence fiction and companies showing off
the latest and conlest gizmes. As someone who likes to
build things people can use taday, Tstill think contex-
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tualhy-aware push messages, text messaging or audio
messages are still underused ag cuming-edge tools for
conteytual computing

Apples language for AR is spatial computing,” which
to e st means the sereans we have today have two
dimensions and spatial computing has three [ don't
know I it's augmented reality if you're wearing a
headaet not meant for wee out in the world And things
like srnart glasses ave interesting, but they're further
out. [ like to think about, "what &re the tools we can
build with today?

With Foursguars, the main mechante for usar Inter-
artlon wis gamification Hard-core users — myself
included — wanted to check-in early and often to be
the “mayor” of various lecations. What's your hunch
in terms of the mechanlsm necegsary to recreate the
success of Pokémon GO, or break through in & new
direction?

[t's always obwious in hindsight, but when youwTe trying
to predict the future, its & limle more difficalt. Thisis
probably & crappy answer, but: Semething that pecple
can't live withouot. Foursquare wasn't AR in any real
zense of 1t but it would give little nuggets of notifica-
tions that would improve peoples experience of just
walking throwgh the city, whether it was, "this is where
your friends are,” or "this is something great.” You just
become accustomad to that and it becomes some-
thing you need.

Games are different because they can be a fad some-
times. Pokémoan GO was the quintessential use cagse for
successtul AR, but | don't play It anymeare, and havent
for years. The saximess of that garme wasn't related to
AR necessarily We all have smartphones and we all
grew up playing Pokémon, and that's a deadly combi-
natlon of nestalgla and game mechankes, which lead

ta it being one of the most guccezsful mobile games

af all time.

lf not games, what else should clties be keeping
an ey oo’

Fromy my personal experiance, it's about simple sacial
utility. The use case ] want the most s "Go into that

place, your friend is right there, the person you'rs
talking vo whaose names you fergot iz Pedro” That t _.:,_".‘:»
of stuff. Things you want 1o jiggle out of your ow £

‘ O
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memary or your friends’ memorles remotely. For me,
it’s kess about nevigation — "go this way and then turn
laft " There are eagiar ways to do that and [ don't think
['d need coupons and stuff popping up everywhere. AR
games are interediing to some people and not othees,
but “core social utility” never goes aut of style.

Whan LivingCities came out of stealth in May 2022 you
and your co-founders spoke about capturing the “spivit
of place” meaning vou wanted o create AR expert-
ances on top of and additbve to pliysical spaces. How do
you ensure AR enhances the public realm rather than
detracts from it?

The dangers are pretty clear starting with that sensze
of continuous partial attention. Everyone knows the
feeling of talking to someone whaois also looking at
their phone — there’s e way they can be doing both at
once, So, do you want bo pay attention to your phone, or
pay attention to me? [ don't Enow if you've ever walked
around with a pair of AR specs on, but | had a dema

[ didn't antlcipate was everyone looking at me weird
because they can clearly sea the small LED screen it up
and projecting something into my eye. and 1 stuck out
like a 2ore thumb,

Further disconnecting us from reality that way is prob-
ably the worst caze. On the fiip side of that, these tools
can do magical things a5 & one-player or mult-player
experience — not as a game but just moving throwgh
the city and being able to spot things. The metaphor we
alwiays used at Foursquare was: Imagine you're walking
through a city, any cioy with your best friend whe's
Irved thers for 2o years. What would they polnt toand
zay, "Oh, this used to be here,” or "Thiz is a cool piece of
graffitl” or “Go ingide this store and head to the hack.”
Could you replicate that with software?

[ think that’s the really big opportunity [t's less about
a “push pin on & map” and more about guiding me into
astore and then guiding me to the thing | need 10 find.
Almost like |Apple] AirTags, but without the need for
phy=sical abjects. Imagine asking, *! want to find this
super rare pair of vintage Nikes;its in the city, same-
where — help me find it." And then do that for all sorts
of different objects or books or trinkets or architecture.
bot a lat-long per se, but the specific spot where sorme-
thing interesting les and making it easy for people to
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find those things. We got close to that with Foursguare,
but we didnt really nail it, but it needs to exist

[s thi=what you're building at your new
startup, BeeBot?

BeeBot continues some of the themes we worked on
at Foursquare, where we made an early audic assistant
— because audio is the poer mans augmentad reality
The idea is similar, in that Apple Alrpods are ubiguitows
—you see people walking around in them all the time
— and as soon as you put them in, you hear a chime
zaying BeeBot has been activated. As you walk around,
it provides context on the things you're passing, the
pecple you walk by, and upcoming events tied to these
places It's meant to be a drumbesat of local context
dellvered & sentence at a time, ln non-linear Fashion.

The tech ltself is rather basic — a lot of it 1= just
geofencing, with content from the Feursquare APL
and ather ssurces. But the big difference i= that were
ahble to leverage Al bo come up with stuff that's much
more perscnalized. For example, BeeBot has a list of
niguns associated with you and your knterests Some
of these nouns are explicic from your profile — “snow-
boards,” “wintage sneakers” cocktails” — and some it
has learned frem me through the Foursquare SDE, so
it understands I lke to go to bodegas, dive bars, and
sushi places.

Ag Dwalk down the strest, we're using LLMs o
constantly query fior thase things: Al right, of all the
things Dennis told us he's interested in or what we've
learned, is there anything directly in front of him® Or
twho hlocks up and on the lefi? Should we direct him to
go hepe? Or look up? ks there a piece of infarmation we
can deliver that would lead to & more interesting experi-
ence” And o on.

One of the central insights of this report is that AR
1z guickly giving way to ALR, or “artificially intelii-
gent reality” How is generative Al wseful In rapidly
achleving the scale of content necessary to make this
appealing to users?

['miworking with saomeone whos also ex-Foursquare,
=0 weve spent & lot of time togerher thinking abowrt
thiz question through the context of the tools, infra-
structura, and data sourees we've bullt. \We were
arcund last week that we have o actively unle
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that. For Instance, let's go back to the guestion, "What
are the things you're interested in®

['m =zo old-school my disposition was, “Just azk the user
what they're interested in and make a list"” Sure, you
can do that, and there are plenty of Web services built
on doing that, but you dont have to de it anymore. You
really could onboard someone by asking them to talk
absout themzelves for ten ssrands — “Hey, give me three
sentences about yourself” — and [ can turn that into
structured date and then extrapolate from that

So much of the stuff I've worked on has been Anding
clever ways to oollect implicit data from users. Press the
check-in button for me because GPS jsn't good enough;
tell me B noun you're interested ln. because otherwise

[ can't understand it. Tell us who your friends are
becauge we don't know who you hang out with. And
now, by combining the passive sensors in these devices
with LLM=s that can keep an eye onthe things users ars
dolng or saying or interacting with, you can just do &
lot more. Jur assumption is you can make mech richer
zervices without asking as much from the user

Ome of your early experiments with LivingCities was
to create a mireor world of Washington Sguare Park,
and to do that, you needed to capturs it What were the
l=zal issues in dolng sof Because filming in Mew York
City requires a permit, but reality capture of the public
reakm doesn't fall under that, doss g

{rur first prototype was a digital twin of the park,
which we wanted to capture with centimeter accuracy
At first, we went with our iFhones trying to do Lidar
scans, and it worked — but the tools available for
your phone grén't made to capture a space that large.
We knew commercial-grade Lidar capturing would
require permits, sowe ended up collecting architectural
sketches, drawings planning documents, and Google
zatellite imagery — taking all of those measurements
inta 30 rendering epps &= our foundatbon. [ did Lidar
srans of benches and the arch to capture their texture,
and of the foundation to capture its depth and bewvels.

Weird things happen when you're walking arcund the
park taking pictures with tremendous amounts of
detall. Pecple ask what you're dolng. and a few got In
my faoe — °l don't want to be Glmed!” | thought | was
going to be punched in the face at one point. [ was

The Sugrnented Clty, Seslng Theough Dueruplion | December 2024 | 128

taking pictures in & public space, but I was taking a lot
and it dida't look very official

Bast we put a lot of efort into it [t might be the high-
agt-resolution version of Washington Sguare Park
digital tein ever created.

What does it mean that a startup was able to use
publicly-available documents and public spacs ag the
foundation for its private intallectual property? And
what should cities do In response? Create their own
digital twins and licenses them before someone alse
comes along?

We were certainly helped by the city not directly; but
zimply because so many of the documents and plans
were [nthe public domain. We didnt even go to nyc.gov
to find them, just Googled around. [ dent think the city
needs to create digital twing for people — we spent &

lot of time and money dobng it and still had a hard time
figuring out what todo with it. We were trying to create
a simulation of what it's like to walk through the park
for people who arent In it or don't have access o New
York would still be able to see and sxperience it

During yvour presentation to our cohort of public
officials, thers was a definkte friction as they stroggled
to understand why you did this. to whichk you replied
there wias no why — it was an act of improvisation.
Ltartups are always improvising as they aim for prod-
uet-market fit. What's your advice to public officials
when confronted with other AR companies seeking
to leverage digital publlc infeastructure?® Should they
create new roles to liakse with the private sector?
Should they ceeate plot areas and test beds® How can
cities encourage iImprovisatbon while mitigating any
potential harms?

We dldn't go to the city Washington Square Park is
weird because it’s not run by the parks department.

but by the Washington Square Park Conservancy, and
we never reached gut to them because we never had a
real “agk”. But having someone at the city to have that
conversation with, regardiess of the outcome, would
have been helpful. Itwould be one thing for them to say
“Ligtern, we den't want you to install cameras or micra-
pleones.” We would understand. But when theres no
one te ask, it just gets frustrating You get tothe po
where we'll just do it Well ask for forgiveness inst
permssion.
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e never did those things, of course, but if we had,
imagine we would have found someone with an apart-
ment, paid them $1o0 & month to keep a camera thers
recording amblent sound and lighting, and found some
way to-hack it But it didn® come down to that. ! don't
think cities need to band owar backward for these types
of projects. At least not yet.

[n one of owr conversations, you evacatively sshed
witat the launch ecreen for the Apple Vislon Pro would
lock ke Which apps would ke pricritized at launch?
And taking that further, what urban festures or
services, o retall pertners would be prieritized within
the interface. If Apple were to cut a deal with Star-
bucks would it kighlight thelr locations and obacure
independent coffee shops? Given your experience at
Foursguare working within the confines of the App
Store, how might a walled garden of AR play cut? How
might competition between dueling walled gardena

— iPhone va Andreid redui — and what wouold it
mean fior cities to have multiple, incompatible peali-
tie= on top?

Hight now, [ have my Chrotne beowser open, and if [
open a new tab in Chrome, the Google hormepage is noy
default. [f you have the [Microsoft] Edge browser open
and open a new tab, you probably get Bing as your
default. When you boot up your headset, what doyou
zee? The Vision Pro looks ke an iPhone, and yoo do
whatever you hasve to do to lsunch the apps Meta has
the zame thing — theres a contrel dock and apps, and
you launch them.

Bast at some point, when youw're walking through the
city, there'll be a default layer of what pops up when
youre not running amy app. Is it an ad? & piece of
content?® & map? Whose map? Whose ad?® None of
that's resodved, Thinking about your phone, what's your
default broarser? Music player? Microphone? Video
chat? Calendar? Will those preferénces extend inta

the real world? But how will [ find my friends® Whera
sheutd 1 be going? What should | know about?

Everyone = going to end up with their own map. The
data will be owned and held by the compamnies, the but
apps will be able to use any of them fresly — a lat-lang
iz a lat-long regardless of what mep you're using, and
maybe an ¥-4-Z coordinate is an X492 coordinate is the
zame no makter which platform yow're using,
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|
fi at some point, when you're
walking through the city,
there'll be a default layer
of what pops up when
you're not running any
app. Is it an ad? A piece of
content? A map? Whose
map? Whose ad?”

I'm less concerned with compatibility batwesn places in
three-dimensional zpace than whether 1 can create an
app that serves the right content at the eight time, and
Dwrant my cantent to be the number one thing someans
zees in their headser How many people am | cornpeting
with, and what am [ playing to be the default far that?
And how tightly is Apple turning the serews an notifi-
cations or background location or other toels [ need to
surface the type of content | want 1o surface?

As an analog to that, Apple’s decision to change 105
imorder to remove bad actors in the advertising and
tracking space aleo made it reatly difficult for compa-
nies that want w run lacation awareness in the back-
ground — not for adwertising but 2o the developar
can surface interesting content ar infarmation based
on your location, & company trying to de this would
probably be in the minoclty of uss cases, and they'd be
playing by the rules bad actors set. And [ wonder how
much of that will carry over to default settings and
hiases of a new generation of devices.
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Jacqueline
Lu

Helpful Places is a social impact entéerprise based in
Canadn led by Tacqueline Lu_ s leader in smart cities
with more than two decades of public service and
technology iImplementation experience. Formerdy, she
was the Data Lead at Mozilla Foundation, Director of
Digital Integration at Sidewalk Labs and the founding
Director of Data Analytics at the NYC Parks Depart-
ment, ahe has mors than 20 years of experience
implementing data and tech thar helps Improve public
spaces, She is also a Werking Groop Member and Task
Fores Contributor for the Gzo Global Smart Cities
Alliance, a member of the World Economic Forum's
Counell for the Connected World and the Global
Futures Counecil for Dats Equity. and a Board Mamber

at Superbloom Design

Let's start with the basics. One, what is DTPH? T,
what is Helpful Places? And three, what inspired you
to creavs wayfinding and signage explaining the pres-
ance of digital devices and sensors in public places?

Helpful Places i= a social impact enterpriee, and ouwr
mizzion i to help organizations in the communities
they serve harness the power of technolegy in ways
that are transparent. inclusive, and participatory, Cur

core beliaf (= that the way places are desigred and oper-

ated — and the technologies within them — should be
helpful and empowering for people. The main way we
do that i= by advancing the adoption and steward=hip
of Digital Trust for Places and Routine=s which k= an
open source wayfinding and communication standard
designed to Increase the transparency. legibility, and
therefore accountabifity for the use of digital tech-
nelogy in public places.
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Helpful Places kas partnered with the startup inCitn,
which is applying AR to urban planning procedures.
Hiver did that partaership come sbout? Becsuse AH
was not the original intention of DTPHE but certainly
2pems relevant.

Fundamentally, what we're looking to dowith Digical
Trust for Places and Rowtines is to provide hooks and
cues in physical spaces pointing people o the axistence
of digital layers intersecting with and overlaying the
city. And therse are many. Some of them run in the back-
ground. Seme of them collect data on you. And some
of them inwlsibly collect data on how spaces work and
then feed it into a decision-making process or Al systern
for the operation of those spaces. We believe those
procegses should be visible and inspectable as & core
tenet of civic participation.

We also see digital layers that could be controlled or
utilized by individuals. What | think is really interesting
about knCitu is theie focus on letting pespls know sbout
a digital layer you can uge. and that can be empow-
ering. How do we promote that kind of legihility so
that peaple can be full participants in the shaping of
thesse spaces?

DTPR includes a taxonomy of lcons explaining what
technologies are present in & space and what they're
dolng — who owns them what data they're collecting,
where that datais being processed, and so omn. What
have you learned from workdng with communities? 1=
it self-explanatory? Does it need human facilitation?
And kave you met with resistance?

Boat of our projects so far are supportive of piloting
[0T technolagies in public spaces. The communitbes
we're working with are looking for ways to show they
cara that their residents and the people using thesze
spaces understand what they're doing and their motiva-
tions Theres principles-leve] alignment around privacy
transparency, and citizen engagement. And that's great,
bt kowr can they do this in a way where organizations
can learn from each other and thers's a tooleat they can
try? That's what DTPR is all about. This iz a new form
of interaction across the physkcal and digital, People
don't necessarily know what to do with the signage or
icons That's where actual en-the-ground engagemeant
comes in — doing intercept surveys and talking to ///
pecple is an important part of every deployment. g8 -
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We're starting to see differentiation between the wse of
DTPR as signs providing notice, asking for feedback, or
telling people shout semething they can wse. In Sydney
Olymple Bark, for example, the use cases range from
vanilla CCTV to public WiFito a senare irrigation system
trying ta create cooler micraclimates within the park all
the way to a security system for managing large events
like the FIFA Women's World Cup. And we're starting

to ses the interactions people have does depend on

the messaging of the sign. 1t might be staved as, "By
theway, theres something happening hers,” or "Here's
zormething you can e you might not know abowt” in
the caze of public WIFL We alzo see that the need for
on-the-ground dialogue increases with the nevelty of
the technalogy, which is to be expected — people want
to understand how these technologies are belng used o
manage their places, They appreciate the intentbon in
the intraduction of these digital Layeara,

There’s also internal banefits for organizations to
deploy DTER - bringing tegsther place managers and
facility operators with the technology implementers
and community engagement people - these are tegms
that don't aften work in concert with each ather. That's
an internal urility I'm really excited abouwr, because now
were talking cepacity-building and helping these crgz-
nizations put in place procezzes where theyre able ta
think about how they might rell out a new digital layer
ar news digital functionality far spaces in the same way
they right rall out a program like a farmer's market

or a new amenity or feature like a playground. They
might be new functions or ereenkties or In some cases
nenss ways these spaces work. And because it's digital,
yvou might not think about a communication campaign
the zame way you would think about rolling out a new

phyy=ical program,

That shift is really exciting to see — can we think
about the introduction of digital layers the same way
we think about new playground or programming in

a space? Because they are as much a part of the way
zpace might work in the future as the design of phys-
ical fertures,

What organizationg tend to be the ones embracing
DTPE? Because it was originally designed by and for
a private entity, Sidewalk Toronte, which was tocally
controversial to say the least..
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physical features.”

DTPE was phways intended and designed to be an open
zource standard that would eventually leave Sidewalk
Lahs, ag we definitely recognized that belng propri-
arary to Sidewalk wasn't polng to achieve the goals

of the project. [ just never imagined the organization
DTPE would be spun aut to, would be one [ would start
myaelf, but as the Sidewalk Toronto project was sunset
there was already interest in DTPR from the public
sector, and | wasn't going to let the momentum step.
Most of the organizations we work with right now are
aither public space organizations or city povernments,
both of which need to communicats to the public
about what theyre doing in these communitles and
have a responsibility to deploy technology to serve the
public interest,

o your presentation tomy colort, you engaged ina bit
of speculative design imagining the confluence of AR,
DTPR, and Al agents operating in public space. Could
yiou walk us throwgh the contours of that thought
superimant again®

Hight now, communities use the Digital Trust for Places
and Routines taxoncmy to structure information

and provide nothee about smart city technologies in a
consistent, vendor-agnostic way. Thers was a polnt &
few years ago when one of the contributors to the stan-
dard acsked, “So what if the digital leyers are compre-
henzsively described? What does that actually mean
and enahla®
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Al the same rime, we were also conducting research
around mechenisms of accountability and agency and
hearing things from folks like, "Transparency is just
the starting point for me to even begin thinking about
trusting these technologies. [ want to understand
what agency looks like. 1 want to control oy data [
want a chobce in whether [ participate in some of these
systems,” That led us to a body of writing by somaone
namei Richard Whitt, who imagined personalized

Al agents working on your behalf to navigate online
gpaces with your preferences and privacy in mind.

We wonderad: can you part that ides over to phys-

ical space?

That got the team axcited about the prospect of an Al
aszistant, which isn't 2o far off anymaors, We imagined
you could choose your agent, provided by an organik-
zation you trust — whether that was the govarnment
or your library or your bank or your phone company,
whatever. But thiz personal ggent is yours, and yours to
contral From there, we imagined how a communication
standard describing sensors, systems, and places could
zerve &= the foundation from those personal Als could
provide that desper control over our digical interactions
in the real world.

Because s much ag we loved the idea of an Al
complataly under your control we had this nagging
question of, “wWell what does it tath to? Where does it
get Information from? If the present-day challamnge s
that peapls don't understand how they work and that's
what leads to the suspicion gnd mistrust, then how do
we address this growing senseof a loss of apancy and
persenal cholee?

So.you can bmagine the scenarie would work like this:
You hawve a digital assistant everywhere you go, and you
anter a place using OTPR that has fully described all
the digital layars present in that space, and you're able
to acoass that information. You might be able to ask
guestions about the systems active in that space, You
can gee what services are available for you to nteract
with, and rmaybe you can see if thergs anything you
might want to do differently given the context that day

frnagine you go to the library thet offers a grab-and-go
chechout system. {Let's take that technology back from
Amazon.) Becawse DTPR is there, your A1 understands
the grab-and-go system and can apply your personal
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seftings and wse your library card for you — all thanks
to these systems being fully described, inspectahble, and
legitle to you and your AL

[ dolng so, the idea was that your personal AT could
help reduce your cognitive load by readimg the infor-
mation from the surrounding Layers for you and let you
know If something ks happening that might either be
immadiately relevant to you or out of bounds of your
persenal comfort. Sowith the exdstence of & compre-
henzively described interface ar lnventory of the digital
layers gverlaid on physical spaces, we might enable new
types of experiences for these sorts of places.
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Jasson
Crockett

Jazgon Crockett joined Snap Ine in 2021, where he
leada Fublic Palicy and Government Relations for the
Greater Los Angeles Area. Jasson's responsibilities
include lisising with local elected leaders, City and
County agencies, and community organizations, to
advance strategic partnerships and civic initiatives,
Eriar to joining Snap, Jasson was Director of Commu-
nity Business in the Office of Los Angeles Mayar Ere
Garcett]. Inthis role, Jazson led engagement with
zmmall buzinesses, and oversaw policy and business
development in the life scisnce, healthears and tech
sectors, a8 well as sports, and tax policy. Jasson
wiorked to connect companies of all sizes to resources
within City Hall te enable their growth in the City

of LA, and develop a more connected ecosystem
wherein companies can thrive,

Chris Reilly is an AR Engineer at Snap Inc where

he ls focused on ereating educational content for

AR creptors and developers. He bagan working in
augmented reality in 2017, and has helped create AR
experiences acroas many verticals including product
visualization, education, games, training, and more,
Prior to joining Snap, Chris created developer-facing
tools and sample projects at Magic Leap where he was
focused on simplifying the external developer journey
and growing the developer community. He Is excited
ta cantinne working with AR creators to help realize
the potential of AR in our daily lves,
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Chris, your role at Snap is forused an edwcation and
building capacity in the AR development ecosystem.
Jasson, yours s focused on strategic partnerships with
city officipls after belng one yourself. What level of
knowledge and expertizs do you typleally find on city
agency staffd? What guestions do they post to you?
And how do you start the conversation around AR\
potential for improving wrban life and clty services?

Crockett: The teniar and tone can range from °] have no
clue what youre talking about” to "My Kids have shown
mte what a Leng " or maybe "My grandkids have
shoswn me what a Lens (27 So they might have a fuzzy
understanding, Were atill in the very sarly stages.

Whatz been the most helpful is showing a range of

use cages that currently exist, then speaking to the

use cases we see coming down the pike in the next
half-a-decade to a decade. Because that helps ground

it outside of just the technology itself Then people
understand what 1t iz, how [t differs from other technal-
ogies, and why they should be excited. One of the things
Snap does well is talk about educational applications,
because some of the most rebust lenses we've built —
particularly for our Spectacles —explore the human
body or outer space that are great in a classroom.

Being able to show or actually demo AR i the most
affactive technbgus, becanse it allowws you to talk about
dizcoverability, which is a huge challenge — and one the
public sector has the potential to lmpact.

What are some of the cutdoor, urban use cases that get
public officials exclited? There’s the Annenberg Wildlife
Croasing lens Snap developed with InCitn, and you
stod up & lving museum as well. What excites them
over the five- to 1o vear tmeframe?

Crockett: |n the presant, anything related to art or
higspory seems to resonate, Looking to the futuee, we
talk a lot about applications for tactile learning — how
you can use it o teach someone sign language or an
imgtrument. Ancther area is madicine, particulacly
surgieal madicine — both for training surgesns in
actual gperating rooms, but also o provide visual-
lzation and remove the cumbersome sceeens that
axist today
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is the most effective
technique, because it
allows you to talk about
discoverability, which is
a huge challenge — and
one the public sector has
the potential to impact.”

And then using AR in real estate development is some-
thing potentially valuable for city officials navigating
tricky conversations arcund bullding In communities
and looking to engage younger audiences. How do we
get young people off the sidelines and share their voice
and perspective in thoss comversations? Which more
aften than not tends to be beneficlal for the afficiats
trying to pass more development,

Chris, from a developer education perspective, have
you had any public efficials participate in your
program to date® And how are you endesvoring to
make AR development easier and more accessible in
general to encourage the Kind of mass public participa-
tion Jasson alluded to®

Reilly: We have made a concerted effort to work with
students at echools and universities where we are
able wo reach people sarly in thelr careers. For a lot of
pecple starting out, it just takes that initial exposura
to AR to lnsplre them to continue down the route of
exploration and innovation. [n peneral our strategy
a1 Snap ig o enable AR creation and expression for
as many people ag possible. We do that by developing
learning content that is accessible to anyone at any
time, primarity through cur documentation website
and ¥YouTube channel

e really are focuded on creating two kinds of educa-
tional content, the ficst is step-by-atep tutorials which
teaches workflows and how to achieve a specific result.
And the second ks overview content which convery

general concepts in AR and new featurss in Lens Studio,

our AR development software. Our goal with both of
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these content types is to make sure there is & step-
by-step journey for all of the commmon workflows and
experiences that someone new o AR developrnent
can follow along with. Then supplement this with
content that can be viewed in a mors selactive manner
depending on the uss cage.

The other piecs of making AR development easier is
through the actual AR creation software itgelf. Lens
Etudio l= an AR-first 30 engine, so everything is bullt
with &R in mind and the features you will use most
often are front and center. With Lens Studio 5, ons of
the really exciting features we launched is the GenAl
Luite. You can use it to generate 30 models and ocher
vi=ual pesets, gk it guestions on AR concepts, and even
have it write code fior vou. That's probably the biggest
advancement we've made in making it easier to develop
AR experlences Since creating AR requives art, code,
zound, and more, that can be overwhelming if you
arestarting out, but now you can focus on a specific
place that interests you and leverages our tools to Gl
inthe gaps.

Jnegon, have you ever coms acroos 3 city official ar
staff member who's taken one of Stacey's conrges?
When you talk to agencies and departments, who s
typleally the point person? [3 it sameone younger who
might have had some exposure? [z it someons who has
emerging technologies as part of their remit® Oc kg it
just scattershot?

Crockett: Typloally, they're looking 1o us to help gulde
the process from a technological standpeint and
creative ane. We're working on a project with the city
of Santa Monica right now creating numerous AR
axperiences bullt around landmarks within a large-but-
contained park ated They want to do sonething fun,
cool, and that the community will enjoy, but they don't
really know how ta bring it to life, nor do they have
the vision creatively We've worked with parks-and-rec
departments in a few cities; and [ think because they
hawve historical landmarks or local attractions within
thedir jurisdictlons, they're coming at it from a perspec-
tive of providing something to people already using
their services

We recenthy worked with El Segundo to launch a

project, and they just don't have the capacity to ba
out the nstituwtional knowbedge to understand A
the mayor was really inspired to elevate their
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public art campaigns by creatng AR experiences,
Rather than trying to develop an in-house expert,

they hired an alumnws of the Snap Lens Academy as a
consultant and paired him with sormeone who manages
their annual art walk program. And between the two of
them they devaloped the vision They warked with us
to modify some of the technology. And then they built
abudget and went back to the city, which chose to fund
it divectly They launched the first thres projects along
with & mag gulding citizens from place to place, from
installation to installation. 1 think that's 8 model that's a
little pnore scalabls than expecting cities vo develop this
krnowledge internally Tap into Snap Academy alumni
whao are building out expertize already and centract
with them to da it for yow

Expecting cities to build their own in-house AR studios
iz indeed unreslistic, but are there any hallmarks of
who that internal champion typlcally is? In El Segunda,
it weas an enthusiastic mayor, but arve there other roles
or characteriaties of who might manage that procegs?

Crockett I'd be lying If 1 seid ['ve found the sweet spot,
[t's always different depending on who we're talking
to. You're not going to see the mayor involved in Los
Amngreles or other hig citles. But one thing e seen
conslstently iz that it ultlmately has to move beyond
am elected into a department. City departments will be
the enes who will actually drive & project forwerd ina
material way through appeovals or permitting. And if
there’s any budget that can be allocated tewards this,
its mot going to come from an elected. They can be a
great entry point and helping in ginning up excite-
ment. but you stll need to figure out what it iz you're
trying to do, and what department Is most naturally

going to care.

[ Senta Monica it was the arts department. We're
currently working on 2 peoject In L& more fecused on
development, sowe engaged with the Mayor’s office
and then quickly brought inclty planning tao help In
other cities, its the park department. But in general,

engaging the elected early on but then quickly trying to
get departments and agencies on board is key
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ik One thing I've seen

consistently is that it
ultimately has to move
beyond an elected into

a department. City
departments will be the
ones who will actually
drive a project forward in |
a material way through i
approvals or permitting” &

Fivoting back to Chris, what is Snap's larger theory

of change when bt comes to capacity-building? Let 8
milllon flowers bloom? Because to push back on Jasson
a bit, there are any number of boutigue agencies
creating one-off projects for city departments. but doses
that matter If it doesn't help bulld internal capacity?
And it certainly doesn't scale, Is change golng te come
from the botom-up, from community groups working
on library compauters?

Reilly: When Jasson referred to a Snap Academy
alumnus, these are students we bring in every summer,
The Snap Philanthropy team sources early caresr
tabant from underrepresented cormmunities nationally
and put the technobogy into their hands and inte their
skillsets. Lens Studio overall has had ever 350K creators
publish ower 3.5M Lenges from almest every countey in
the world, and growing!

When we think about capacity-building svery orga-
nization is going to handle that differently. Some city
departments will want to bring development in house,
others are more camfortable with working with outside
agencies. We want to enable both of those scenarios and
really use these baspolie projects wo inspire the organi-
zation creating them and the community interacting
with them.

The other piece of these projects s that we are able to

learn alongside the organizations creating them. 5o wa
can take thess learmings and apply them back toour
zoftwars, tools, and educatbon content. A5 wa wor
optimlze the workfiow to enable these sarts of
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ences. the barrier to entry drops and capacioy-building
becomes that much easler

[n sddition to lenses, Snap has also created a Civy-Scale
AR Template and piloted it in three cities — Santa
Monlea, London, and downtown Los Angelea. Why
those three citles, and how does it integeate with your
public pelicy work, Jassan?

Crockett | love the cary-scale technology and would
lowve to see it expand guickly to a number of other citles,
The team managing it looks &t the rate of usage within
a gieen region — how many creators are in prosdmity
to that area? — but there’s also technical realities: Honar
stromg ia the signal in that area? Even in some of the
places weve already mapped, you'll find pockets whers
service is just not gulte up to par, limiting what you can
do creatively These parameters define priority in terms
of rollout.

From a polley standpeint, it's a great entey point whan
were talking to electeds sbout AR “Your city ie already
mapped and utilizing city-scale, so creators can do what
they do best right here And this is why that matters
and iz a benefit for you”

From 2 marketing standpeint, one area we want to
break into is tourtam offices and bureaus, becausze
that's the sort of thing they would love to know and
broadeast o pecple. “When you're coming tovisit, we
are a clty-scale-enabled city, =0 you can have fun, creats,
and explore what other peopls have already created,”
making it this shared experiance.
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Medl Trevett i= Vice Peesident of Developer Ecosystems
at NVIDIA, where he works to enable and encourage
advanced applications to wse GPU acceleration. Meil is:
alzo serving as the elected President of the Khronos
Group where he created and chaived the OpenGL ES
working group that defined the industry standard
for 3D graphics on mobile devices. At Khronos he

alse chairs the OpenCL working group for portable,
paralle] heterogeneous computing. helped initiate
the WebGL standsrd that i= bringing interactive 30
pgraphics to the Web, and i now working to help satal-
lish standards for vision and neural network infer-
encing. Neil was elected President for eight consec-
utive years of the WebiD Consortinm dedicated to
creating open standards for communicating real-time
3D on the Internet.

[n addition toyour rokes at NVITDLA and the Khronos
Growp, you are also president of the Metaverse Stan-
dards Forum (M5F), which is one of the umbrella
groups supporting open standards for spatlial
computing and the metaverss. But the MSF is not a
standards development srganization (SDO0) along the
lines of, say, IEEE or the Waerld Wide Web Consortium
(W3LC). S0 what iz the MSF and what do you hope

ta achieve?

by day job iz at NVIDHLA, where | help developers use
GPUs, and I'm president of the Khronos Group, which
iz a classic’ standards organization. Every standards
arganization has a focus area, and Khronos' s lew-lavel
hardware sacceleration APIs for things like 3D graphics
and machine-learning and vision-precessing. The
Metawerse Standards Forum was catalyzed by the
Ehronos Group — which ks why I've ended up as pres-
ident at the moment — because the metaverge needs
a constellation of epen standards to make diverse
technologies work together. The number of standards
needed to make the metaverse open and accessible
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“ The number of standards

to evaryone is beyond the capabilities of any single
standards organization. Which is why there are dozens,
aver hundreds, of organizations werking on standards
proposzals and best practices related to what we're
labeling the metaverse — whatever that ends up being.

Lo, there was an obvious need for a new leavel of coop-
eration and coordination between standards groups
that don't eften have the opportunity to talk toegether to
awoid gaps and duplication. That's the idea behind the
MSFE. It's meant to be a welcoming place where anyane
intarested in metaverse standardization is weloome to
Jokre And we try to mewve the whole fisld of interopera-
bility forward peagmatically, one project gt a time,

Hew would you describe the current landscape. given
compating formats — XA the metaverse, spatial
cornputing — and heswyweights like Apple and Google
alternately wrangle for hegemony or lose [nterest

in Eawar of Al and move on? Where are we at, and

how doss this compare to the original development

of the Web?

[ think we're at the stage of zitting someone down in
front of the Metecape browser in 1994, looking at a
zingle page of text ithat's prabably Aashing!), and asking
them to imagine Uber and the disruption it's caused.
[tz impossible — you just can't think that far ahead in
such a chaotic system. We're In a long-term, bottom-up
Carwinian process with competing open standards and
proprietary technologies. And you need both of them,
because the last thing you want is cutting-edge inna-
vatbon by standardization. Once & technology becomes
kind of boring and proven — but with points of friction
putting the brakes on market growth — that's the

time for standardization to strike. Everyone wins from

needed to make the
metaverse open and
accessible to everyone is
beyond the capabilities
of any single standards
organization.”
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reducad costs, less development effort, and greater
network effects,

So.standards organizations need companies 1o lnno-
vate, and companies need standards at the right
morment so they can use them for established stuff
before moving on to the next rownd of innovation. The
metaverse isnt new, but this oycle will repear many
times &= we bring together spatial computing with the
connecthvity of the Web and a good dose of Al to creats
the metaverse. [nteroperability will be hey to get all of
those things to waork together,

How does the creation of these standards work n
peactice? I've joined the weekly calls for the Heal/
Virtwal World lntegration working group and noticed

i lot of englineers from NVIDLA and Intel along with a
few public policy people from Meta — but no designers
ot public officiale. Who's steering this procesg on
daily basgis?

We started in 2002 with 37 feunding companies,
including some big names — Meta Microsoft, BVIDEA
Autodesk, Adobe — and we figured a couple dozen more
would join We also hed the Wil Khrones, and the
Open Geospatial Consortium, 8o we had some respected
S00s, too. Six months later, we broke the 2000 orge-
nizational members barrier, and now we're up to 2,500,
Lo, on the one hand, we have a lot of corporate nterest,
and on the other we have the metaversa, which has

no universally accepted definition. Which means the

pobential for chaos is pretiy high

Lo, we trbed to be thoughtful abaut how we would
decide to spend our efforts. The first step was oo pall
the membership, which produced 300 different topics
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pecple were interested in — either problems to be
zolved or opporiunities that interoperakility could help
with. Those namurally coalesced inte a coupls of dozen
dormains, including 3D assets, avatars and digical twins,
realfvirtual world integration, and number one was
privacy security, and identity. From thers, we've created
what we call Domain Groups that are selacting key
issues from the top domatns and focusing on initiating
conversations, cooperation, and projects to move the
ball forward incrementally. e hope these activicias will
add value today — mot in 20 years, but today.

If the Metaverse Standards Forum isn't an 500 iself,
then how will its ideas and proposals propagate inoo
the actual SD0s? [ asked this guestion to Steve Smith,
co-chalr of the Real/Virtual World lntegration group,
and he explalned that members of the group might
alzo be members of the W3C ar OGC, and that the
Ideas presented here might trichle back there — which
honestly sounds a bit Informal and epogoe to me

Mo one size fits all It depends on what the problems
and opportunities are. But In general, we're now in a
phasa where the first working groups ave getting into
the grosve. They know what the problems are. they're
having interesting discussions, and now how are they
actually going to make thiz tangibla?

The first step 15 typically gaining situational aware-
ness. What are the key players already doing, which
ones are using proprietary tech. and which are vsing
open standards? How does it map together? Where
are the Interoperability gaps? Domain reparts are ane
kind of deliverable, and several of the working groups
are gssembling testbeds, asking if this is actually

going to work.

There will be standardization recommendations coming
out of the forums working groups aimed directly at the
standards organizations. And then we hope they'll take
action. We hawve na jurisdiction ever them, of course —
everything is voluntary But there bs enough commean
membership that it's a live, ongoing conversation.

The most interesting thing in my experience is how

difficult it ks to get the industry to tell you what they
need. Partly it's because they think standards are
boring and they dent have the time or the enecgy
to be engaged Or they just don't know their input
requirad — knowing what's actually needed to sol
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regl-world use cases is highly valuakle to any standards
organization,

That raises the role of cities, public officials, and

pubkic policy groups like X Reality Safety Intelligence
[formerly the ¥ Safety [nitiative] and the Responsible
Metaverse Alliance, both of which have called for stan-
dards around privacy and public safety. The comeessa-
tions happening in the RealWirtaal World Integration
group are excremely granubar and technical. When and
hew do we being pollcy advecatss into these discus-
slons to ensure the standards adopted don't uninten-
tionally harm cities and their residents later?

Because the forum was created by Khronos, the fiest
organizations we thought to invite to join were the
W3C, 0GC and others that were enginesring-focused.
Bt we were also joined by & wery interesting class of
lobbying and advocacy organizations like XRS] and
the XA Gulld with very different - but aligned - goals. 1
think we are all going to find we need each other, and
the Forumecan help to make those connections.

Any Ferum member [s welcome to propose a Demaln
Group. So perhaps there's an opportunity to propose an
urban planning ene, for example. The whele point of
the forum |s that people can create a group 1o address
their specific probiem and make forward progreszs —
that's what makes it unigue. Wed welcome direct partic-
ipatbon by the folks you're talking to

What's the worst-case scenarbo for cities if the MSF
failz and there are noopen standards for augmented
cities, only proprietary standards and walled gardens?
[ know some In the community gwalt the Apple Vislon
Pro with dread, fearing that it might subsume sl of XR
into the App Store. Will the imminernt arrival of “spatial
computing” be good or bad for the open mateverse?

Having 2 amall sat of companies capture the industry
probably len't a pood thing, even for the companies

that win, because they'll be denied the larger network
affacts, Still, [ think the Apple Vigion Pro k= a goeod thing,
because it will raize the bar In many ways. We have o
saying in the standards community: s when you don't
have proprietary competitors that youw should worry,
because it means what you're dolng lsn't important

to anybody.
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Gilliard

Dr. Chris Gilliard's scholarship concentrates on digital
privacy surveillance, and the intersections of racs,
clags, and technology. He advocates for critical and
egquity-focused approaches to tech in education and
was pecently profiled in The Washington Post. His
works have been featured in The Chronicle of Higher
Ed, EDUFCAUSE Review, Wired, and The Atlantic.

The Apple Vizslon Pro includes: two high-resolutien
main cameras; six world-facing tracking cameras: four
eye-tracking cameras; 8 “TrueDepth” camera; a Lidar
scanner; lght sensors, and and Iris-based blometric
authentication named "Optic 10" — all of which makes
the Viskon Pro and it's $3500 price tag maybe the most
expensive example of what you've dulbrbed “haury
gurveillance.” At the sppeaite end of the terhnical spac.
trum, Pokdmon Go only reguires a snartphone to play,
but as Boone Sheridan underscorad at the beginning
of our cohort, its alas an example of what yow've called
‘digital redlining.” Would you please start by defining
the two terms and how they're linked?

“Dagital redlining” typically includes pedagogles, invest-
ment practloes, Institutional rules, and ather deciskons
dispropoertionately impacting already marginalized
communities. The classic example would be Facehonk'a
nse of ethnic identity or affindty on the backend and
giving users the ability to target or exclude pecple for
things like renting an apartment or 2pelying for jobs,
Being from Detradt, T use that term a lot because Detrott
iz an “interesting” — which s one suphemism to use

— place to ges the vestiges of redlining and how they
make their way into everyday life even now,

“Luxury surveiltance® [ define as high-priced items —
whether Teslas or Fithits or Oura rings — with & strong
surveillance compenent that are not typically theught
of that way by their primary avdience. but neverthelbess

The Sugrnented Clty, Sesing Theough Dweruption | December 2024 | 140

helps normalize the idea of paople exchanging their
data or being watched by the devices they wear.

I don't konow if they're intrinsically linked. They're

on a spectyum of how computational tocls are used

to diserirninste, and how the last 20 years have boen
markead by the increased marketing of surveillance-as-
a-benefit, but theres also a strong delineation betwean
who gets paid to be surveilled and who has surveillance

deploved against them,

But doesnt the luvurions rebranding of XR as “spatial
computing” invite nesw forms of digital redlining

by enabling privileged wsers to annotate reality
thermsalves?

[ domt think it has to. The examples | have in my talk
illusteated hooww these companies tend to operate —
whether that's glving wsers options of the people and
places they'd like te avoid, or tagging certain areas
through gec-tracking and geo-fencing — but it doesn't
nieed to be that way T'm just not convinced it's poing
to go any ether way. [n other words, theres nothing
niatural about the discriminatery practices that arise
from the implementation of a particular technology
These are decisions made all along the way from

concept to praduct and everything in betweean.

[n that wein, our cohort's concluding exercise explored
potential futures at the Intersection of technology
and pollcy One set of worst-cass scenarbos fiorased

oo “unchecked tech.” where the present models of
surveillance capltaliam continuwe to ran amok. Ancther
set struggled to imagine how civic governments or
communities themselwes might harness these tools for
chvic ends, During your cohort presentation. you were
alzo guite sheptical government could poze solutions
tounchecked tech problems, given the history of Law
enforcement and so on. If not private caompanies and
if not the government, who might bend sutcomes in a
different directbon?

[ think part of my shepticiem comes from the idea that
we will leverage oppressive or carceral technologies
for a ‘good” purpose. With many of these systems, for
instance facial pecognition, [ would argus that the
preferable outcome Is abolitton. With any technology
that has a strong surveillance component — where it
data ig gvailable to anyone surside of the peroon it
being extracted from - is always golng to be used i
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g The idea that we are
going to harness certain
exploitative technologies
and put them to good
ends is a severely
misguided impulse.”

some way that's exploltative whether that's carceral
whether that's used to deny people services, or whether
its used to predatorily target them [ hate to say this
because it sounds technologically deterministle, but

it's the wiay sochety is currently structured. This is why
surveillance is always & harm — because there En't any
form of surveillance under capitalism that l=n't golng to
harm the most marginalized and vulnerable. [t doesn't
exist. [ don® think it can exist. So.ic's not that [ think
that regulations have no place - quite the oppoesite. [ts
Just that [ think the ldea that we are going to harness
certain exploitative technologies and put them to good
ends is & severely misguided impulze.

[ always cringe when | hear people ask whether a
particular tech can be repurposed, becauss it's wary
unlikely to heppen. In many cases you get something
like an argument that to curtail certain kKinds of public
vielence, we should all wear body cama Meanwhile,
there’s scant evidence that body cams have produced
the reforms in policing that boosters claimed it would
When you look at the history of progressive causzes,
there has never baen one in the history of the United
Ltaves where part of the means of disrupting it didn't
come from survelllance wialded by Jaw enforcerment
and other powerful institutions. Every Inttiative you
can imagine — fram the sbolition of slavery to the Clil
Hights Movement to LGETO « rights. That's not acci-
dental or incidental — it's part of how capitalism and
inetitutional power works in the United States, Thers
will never be enough safeguiards in place bacause the
problems are not technological.

Lo, ¥B and spatial computing are the next manifesta-
tion of messively persistent survelllance what lessons
can we lzarn from previous iterations of survelllance to
mitigate its harms and begin to dismantle it
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A guestion we should abways ask ks, “how essential

iz surveillance to the workings of this technology
product? And so, i we look at ARAH there are

some things that | assume will be necessary — like
aeye-tracking and location-tracking. But cnce we get
past that, we aleo need to angwer the question of wihat
elze will be done with it® How long will they keep data?
Who will have socess to it? We should learn from the
axtremely bong list of abuses by Google, Facebook/
bMeta, Uber, data brokers, and all other companies that
operate under a surveillance modal.

That guestion - of how the data will persist - is never
zatisfactorily answered to my liking when the guard-
railz are put in place by the companies themselves, or
even when there are sorme kind of regulations or laws,
First off, those are ofien ternporary, or else thereza
huwge carve-owt saying they can use whatever data ta
improwe thelr product, which typically covers an incred-
ibly wide swath of things including sharnng data.

Lo, in terms of recommendations, Tl give one very
non-practical thing and then maybe some more
reggonable anes | fundamentally reject the idea theye
are things we can't have without being fed into a larger
machine Whether that means everything happens on
the device or ls encryptad, the hurdles are often not
technical [ts just that we're in an environment wihere
grabbing as much data as you possibly can ks still widely
promaoted and generally legal So, my peactleal adwics

s to do as much weork as possible on the device and
have a legal regime that protects people or gives them
the option to decide how they want thess things to be
made That's prefty much non-exisvent at the moment
except fior some laws against faclal recognition in Call-
fornia and Nkinois.

iy unreasonable sdvice is that we should rejact these
things wnless these provections are available. I'm not
of the belief that consumer rejection is going to drive
inmowvation, but [ think it can stall iInnovation. | consis-
tently point to Google Glass, and although that was a
differant time, there was mass rejection of it..
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g § My practical advice is

to do as much work as
possible on the device
and have a legal regime
that protects people or
gives them the option to
decide how they want
these things to be made....
My unreasonable advice
is that we should reject
these things unless these
protections are available.

---------------------------------------------------------------------------

~and now iCs Bnally dead. But when you say “eejec-
tion,” there are differant kinds of rejectlon. There's
ridicule end punching “glassholes” in the face, and

then thers are grassreots efforts ke Block Sidewalk
Aghting a media campaign to win over elacteds. What
are the most effective forms of resistance to new forms
of surveillanca®

[ can't, on the record, advocate punching anyone
inthe face,

OF course. No one involved in this project advocates
vialence, for the recaord,

[ agree there are different ways to reject these things,
bt 1 alse reject the persistent narrative that if you
don't like something, don't buy it —you of course
shouldn't buy it but it gees beyond that. In many cases
these technologies are pushed on us to the extent that
we often have few optlons for certain products. Its
harder and harder tobuy any ltem that's not connected
to the internet. Even after Google Glass was roundly
rejected, we saw the Meta/Ray-Ban collaboration. \aie
zaw Snapchat Spectacles. Theres long been & push to
have pecple wear some device with an active camera
— fior 10 years, at beast. People aren't clamoring for
them baged on the lack of success by all these products,
and yet theyre still being pushed. What drives many
of these technolegies are the investment schemas of
vanture capitalists, not the needs or degires of commu-
nities and individuals
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And since that's the cass, “just don't buy it is insuff-
clent. We not only need to not buy it but also actively
and wigaroushy reject these things along with an active
and vigorous demand that thoss chings not be in partic-
ular zpaces, and ostracizing people who try 1o shetter
thoge boundaries,

Bast the non-existence of any regulation empowers
thess companies to keep pushing things further You
can see the difference in how the EU operates versus
the 5. when something like Worldeoin ar ChatGPT
appears. and Americans, particularly lawrmnakers, just
throw up their hands and =zay, “Well, technological
development outstrips lawa" Meamwhile, the EU either
uses the taws they have or — God forbid — pasges new
ones toaddress them,

Bk, g you mentloned there have been a handfol of
L5 states that have passed laws against facial recog-
nitlon — and & handful of citles and municipalities as
will Is thers a role for amaller governments to tale the
lead on this, between grassroots resistance on the one
hand and national- or supra-national protections an
the ather?

Yeah, look at the Biometric Informatbon Privacy fct in
[inole Look at Massachusetts. Loak at California Then
which was supposed to Increase transparency arcund
theways law enforcement uses and abtains different
suryeillance technologles but wound up redacting all
the informatlon by saying it will embolden criminal
activity, [ do think local and municipal pushback is
important, but these are some of the moat powerful
companbes that have ever existed, and =0 its hard for
lzcal gpovernments to make rules that have testh thess
companies are obliged to recognize.

1£it sounds like I'm pretmy pessimistic, | am. But 1will
zay, as somecne whos been speaking eut against facial
recognition for quite a long time, that people were

once ridiculad for saying it should be banned. And that
needle was moved by people speaking out stronghy
against it, by people demonstrating the ways that It s
racist and often falsely implicates Black folks. So, [ don't
think this iz impossible, only that it takes a tremendous
amount of work and evidence and activism from a
variety of sectors
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Keiichi
Matsuda

Eelichi Matsoda is a designer and film-maker. His
wark explores the collision of physical and wirtaal as
technology transforms society, and new realities are
born. Kelichi's practice combines concept film-making
and interaction design. to critically explore the future
of everyday life, His work has been widely exhib-
ited. from the Mol A to the VEA, as well as attaining
viral suecess online. His short film HYPER-REALITY
was awarded Vimeo's "best drama of 2008, amongst
other accolades. Designer and director of design and
prototyping studie Liguid City. Keiichi gained exper-
t=ze in interaction as VI' Design for the vislonary Al
startup Leap Motlon, before becoming Senior Director
of Experience Design (Mixed Reality) at Microsoft,
His pionesring cautionary short films about XE and
Al have become mainstay references in the industey,
lzading to Keiichis recognition in Augmented World
Expo's XR hall of fame in 2oz,

Desplte vour pleneering work in AR, you're probably
biest known for your flms imagining the most dysto-
pian wees for it. What drew you to the medium?

[ started te get interested In the world of AR around
2009, | was studying architecture at the Bartlent School
in Londen, and I'd bean wery interasted about the effect
of consurner technologies on soclety-at-large. Move
than architecture and urbanlsm it was really tech-
nology driving the cultural change that was happening,

Just to put in context, the iPhons had only been out

a couple of years at that point, social media was just
starting to pick up, and open source projects like
Wikipedia and Linux were starting to permeate the
mainstream. There were so0 many exciting and revalu-
tionary ideas 1 felt we. as architects, were not able to
engage with. To me AH represented the possibility of
reconciling these upheavals in the way we do evary-
thing with the built environment and design of spaces.
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What kinds of things can we do with spatial design that
we couldnT do in the past, and what might that mean
far citleg?

T the back of that, | started making concept films
arcund what that future could look like [ tried o
approach it from both a holistic and critical perspec-
tive — not Just how wee going to sell this technology
to peapla but if its left unchecked, what are the
consequences? Some of those flms paine what sorme
might call a dystopian wview, but thats In the eye of
the heholder,

The most famous of those short flms 15 Hyper-Heality
{2016}, which ks still the best realization of AR at urban
scale. Begides the ubiguitous advertising and gamifica-
tion of everything, I'm abwrays struck by your depic-
tione of wayfinding and non-human agests — the latter
of which you're actually bullding with Owverbesst grd
Wol, What stands out to you watching it today®

[ wasn't concentrating on a single technology, but
rather the emergence of many different ones at the
zame thme From an urbanism perspective, [ was
obviously interegted in amart cities and the ability to
track and meniter usage of different services. One of
theideas | tried to depict was an kdea | called “cloud
architecture” which imagines spaces and areas that
don't necessarily have to be programimed at the point
of design. You wouldn't need to decide if thiz spaceiza
library or clothing shop, but medify them on the fiy and
aven be able to show different people different versions
of the same space.

Cme example in the Alm = when our protagonlst steps
off the bus and the road is made over in AR a5 a park
— one of many virtual overlays suggesting its use asa
kind of public space. And then, when the city wants to
reclalm it as & road, signs pop up In AR to move peaple
out of the way so things can come through. | tried to
imagine how this super-flexible uzage of public space
could be controlled at a granular level — 5o your expse-
rience of the city might never be the same. Different
programmatic elements would ernecge in response to
the demands of the citizens.

Theres also the idea that citizens themselves could
be engaged in the production of space. e wouldn't 4

need architects and planners to decide what our ’ -

looks and feels like and how we use it. I liken it to ghe

U
y
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“ What if the conventions

of media and the

attention economy

around advertising and
offline monetization were
inevitably applied to space
because space is now
media — how would that
feel? What would that look
like? And is that a place
you would want to live?”
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rise of digital photography and video, which led to an
axplozion in how pecple engage with photography and
the creation of memory. Could that happen to space?
Becawse when we talk abour AR, were not talking about
glasses or headsets We're actually talking about the
aynlution of space from being sormething that k= seatic
to something highly dynamic,

Of course, that comes with downeides aswell. What if
the conventions of media and the attention economy
arcund advertising and offline monetization were
ingvitably applied to space because space |2 now media
— how would that feel® What would that look like? And
iz that a place you would want to Hve?

You started by asking these questions, and then began
to anawer them with your studio, Liguid City, In April
2029 you lsunched your first gama, Owverbeat, which
might best be described as Godzilla versus Mothra
crossed with the Premier League. What was your inspl-
ratbon for ite community- and place-based gameplay,
and how might AH play out as a secizl phenomenon
rather than a purely individual one?

When | started Liguld City, [ was looking at different
ways to mankfest the idea that cities could be owerlaid
with any number of virtual layers or worlds accessible
through our devices. Overbeast is one of thoze layers.
[t's a game kn which you work with your neighbors and
ayeryons who lives in your state to raise these enor-
mous creatures called Owverbeasts, and then have them
battle ones from other states,
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Bt it actually has much more to do with exploring
your local context and enwvirenment. Becauss the way
to make your Owerbesst stronger is to feed them. and
yvou do that by planting [virtual] trees around you, In
the game, therds a persistent grid covering the entire
surface of the planet — you can only see a littls bit of
it.You can plant a tree In one of those nodes and it will
appear in AR as well as on this map — and on everyone
alze’s map ag well It a shared foreat you work to

grow together,

We were interested in how to faster local collaboration
and comimunication betwesn people living in the same
place who might not necessarily know each other. You
might be walking through a busy train station, open
the app, and see trees others have planted you're abie
to nurtore yourself. It's an experiment in whether it's
posgible for a city or state vo come together with a
comiman goal — in this case training your Owverbeast
and winning the league

How might that collaboration transiace offline? Iz
planting trees purely a gameplay mechanism, or might
it encourage playess to plant real ones as well?

We hoped to include a tree-planting initlative as part of
the launch, but couldnt quite make it work In the end.
Owerbenst has a strong acalogical angle. Rather than it
coming to destroy your city, it's your task in the game

to pestore their hebitat so they can win the leggue.
Obrviously, we're thinking about different ways you can
expose alms or goals to people living within certain
areas and then use these Kinds= of virtual overlaysaza
kind of connective tissue between neighbors whe might
otherwizse never meet in the real world,

Ohwerbeast in a game in the form of an app en players’
phone, and that app conkains ks own mapof the
world What happens when players shage these maps
or co-exist alongside other maps an a larger platform
of visual positioning system like Mizntic's Lightship?
You've proposed the idea of overlapping “reality chan-
nels” anchered to fived locations. How weould that work
in practice?

Most people are wsed to thinking about this like an

app — | can load it up and pop it down in oy room or
on my tabletop and b immersed in this mixed realit
And that means averyones off in their own litle
But people pretty guickly want to have shared &
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ences, and then after that they start wanting persistent
content, which is semething you can put in the =pace
and i going to stay thers that they can see on thelir
own later as well.

Wi currently use apps to do one thing at a time — I'm
talhing vo you on Zoom — but when we think about
how software might exist in space, we don't necessarily
want to transform sur whole world just te do one thing.
Wi might want 1o see several things topether. So, 1o
start. we need to rethink the app model of how thay
can coesst within & space, how they can communi-
cate with each cther, and discovery — what else is cut
there? Alsa, how can | control my view to just see things
rebavant tome, ar maybe [want to see everything ina
zpace. Or maybe | only want to sse private content. And
then it's about how [ share things as well. Because if
weTe co-locared in the same spece but heving differsnt
views of the world, it creates a strange social dynamic
we haven't really seen befors. We'll alse nead to find
de=igne for indicating wiat is shared and visible to
everyone else versus what is only visible to you.

There are lots of entirely new problems The people
tackling thess problems are mosthy coming from
zoftware develspment and design backgrounds. But as
sormeons coming from an architectural background, I'm
interested in these news spaces &g spaces, and trying to
think of affordances that can help us wnderstand these
nener dymamics inoa way that's intuitive.

Speaking of vour background, one of the underlying
themes of this project is how new urban technologies
produce negative conseguences and externalities as
the inevitakble byproduct of a software-centric perspec-
tive. Wihat ather perspectives do you feel are necessary
in rounding out your development team? And what
robes should public officials and local residents glay in
the co-creation of these visual languages?

LSoftware generally lives in a known environment. [t's
like vou have this screen space, and you can fill it up
with a bution here and a button there. That make it
possible to generalize acrozs a lot of contexts, Someone
might use it in & different country, with different inter-
agts, but you can show the same thing to everybody,
and that seems to work at scale,

Baut when you haive content anchored to physical spaces
and persanalized to each user — and it's also something
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yvou experience as part of everyday life rather than
lzading up a thing, leoking at it, and putting it away
agaln — you have ta be much more intelligent in how
yvou design for those scenarios. Ome thing we can do as
designers i to think more about the context in which
a thing exlsts, and adapt the content to whatever the
context is. That's something we're already used to doing
inarchitecture, Whenever we destgn a new building,
we gtart with a site analysis and try to understand the
history of the space, along with local customs, regula-
tions, aesthetics, and &0 on. All of those things inform
the dezign we produce In the snd,

With softwars, we now have thege amazing tools —
particularly artificial intellipence — to bring in a lot

of that context as well We don't have to create these
rectangular sheets that exist independently of every-
thing elzs. e can take input from where you ars, who
and what's happening around you, the time of day, what
your tastes and interests are, and use all of those things
to inform that experience. Architects may have a better
understanding of context, but it's still an entirely new
dizcipline bridging several others, Including Glmmaking

and game deaign,

Simce you mentioned Al In 2020 you published a briaf
ezgay arguing AR at scald would produce a “splrit
world” popuiated by intelligent agents populated by
“gods” — albelt one more along the lines of animism
rather than emnipstent beings. It was undsani-

ably poetic but seemed impractical. Then ChatGET
happened. Fast forward to June 2023, where you
nnweiled & apirit animal of your ewn the augmented
Al owl, Weol Whar was the journey from theory to
lmplamentation?

The idea of a apirit world populated by embaodiad Al
agents is something ['ve been thinking abaut for quite
a long tme. [t came from a frustration of how to usa
technology in XH. & lot of what we're used to is screen-
hased, and we have well-tested input methods for that
— keyboards, mouse, touchscreens. While XR broadens
the possibilitles beyond screens, we don't really have
impuits to match that — and if yeu've ever tried to type
on avirtual keyboaed hanging in the air, you knowve

What could vou do instead? If you were to create a
aystem using voice and human-style communicat
what would be a cleaver mental maedel for the cap
ties of such a system? And how do you address th
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problem of trust that comes with it? If you imagine
tranzferring our computing paradigm to semething
voice-based, then you're baskeally giving all of your
persomal data to 8 single organization and crossing your
finmgers they're godng to do the right thing — with no
regl expactation that would be the cage.

Hather than just signing up for Apple or Google as

onr one true god, wouldn't it be moee interesting if
thers was an ecogystem? And these A agents would

be numersus, rather than monothelistle We could have
thi= enimist pant keon where there are gods in every-
thing — pgods who can be fallible. They might be very
stuplid; they might only be able te do one thing well. But
thats great becauce it allows us to lsverage the theory
of mind and understand what an agent can and cannot
dio. We shonld be able to integrate Al inte our Llives in a
way that feels friendly, approschable; and trustworthy
— and if | don’t like one agent, [ can just throw it out
and start again.

Wol iz our frst attempr at building an embodied
intelligent agent that can act a8 your compankon [ts

a little owl who teaches about the redwoad forast of
California — you can ask it any gquestion and it'1] be
able to answer. Using AR oneither a headser or on your
pleone, you make a portal to the forest throwgh which
thiz owl flies and perches in your room. We didn't want
tomake it a didactic, wise old owl that speaks down 1o
yau, but a learning companion with its awn perapective
that's curious to explore the redwood forest topether. In
that way. Wol allows the user to drive the conwversation
around their ewn personal interegea.

How do you imagine agents working at urban scals?
Will we see a panoply of agents moving theough cities?
Wil woe reguire permissions to see them — so some
might only ke vizible to us ar invisible to ws, while
public ones ore discoverable by all? s this how we
embed Al in public space?

Cmice you start fo think of thesa things net as ndisadual
experiences you enber and leave, but as persistent
companbons that can keep on reacting 1o you and each
other — with agent-to-agent communication — the
possibilities multiply. ol is focused on learning, but
others have already talked about companlonship and
therapy But anything with a body of khowledge that
can be queried by the user woubd work — [ can Imagine
agents for navigation rather than having a map with
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buttons on it And & god of transport who [ can just tetl
where [ want to go and how long I've got to get there.
O it mibght koo T lke to take the guist rowte bacayse
I'm cycling, or that [ like vo 2ee fiowers along the way,
or that [ want to grab a coffee, or that | want o link

up with any friends headed in a similar direction —
anything that can take wayfinding to the next leval.

Baut having agents that might exist in & particular space
iz interesting as well When we were thinking abowt
agent etiquetie, we thought about Japanese shrines and
howe wou might have an agent wio lives inthat sheine.
Anyone who comes to visit can receive a crash coursein
hieaw to act as well as histarical informeation You could
also imagine restaurants or retall offering persenal
aszistants within their spaces, offering recommenda-
tions or understanding dietary requirements. Thers ars
4 lot of possibilities thess.

e also thought about municipal agents shle to check
the lacal ternperature. For example, yvou might have an
agent who lbres on your street, and every time you walk
out your door you can complain to it about traffic noise
or potholes, or the refuzs collection hasn't come, or
whatever. Thiz agent would be able to absorb all of this
feedback and report it back to local government. So, [
think yeu can see the possibilities that emerge when
yvou think about the combination of AL and persistent,
lacatbon-hased AR

The final exercise for this cohort will be to imagine
future opportunities and threats posed by augmented
cities. You did yourself with a series of acenarios titled,
“Stories from the Real-World Metaverse.” What were
your aims for the stortes. and why do you feel such
apeculations are necesgary?

[ a world of persistent AR, owerlays that exist every-
where and can be accessed by anybody transform
software Into civic space. From there we run into
questions ke, "Who is aliowed to post?” “Who can put
content where? “Who controls it2° “What systems
declde wheo sees what?® These may seem innocwous,
like search filters, but as soon as we start to divide up
space and decide whao sees what, it becomes extramely
political almest nstantly, There are many different
wiays to approach it, and we'te Invested in imagining
higw it could wiork — the differant structures you
apply toit, what he conzéquences would be for th
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“ as soon as we start to

divide up space and
decide who sees what,

it becomes extremely
political almost instantly.”

experience and what it would feel like to live in those
different worlds.

The first story's erientation |s the easlest to understand,
im which reality is owerlaid with a variety of channels
allowing you a different view of the world. It could be &
filrn molr or science fiction future, ar if you're a skate-
boarder, you might remake your entire world intoa
skate park. Different pecple might subscribe to these
chanrnels and share & layer with you. But it alse means
each person in a given place s potentially lving in a
different reality. Although it's sble to bring us together
and collabarate in bullding these worlds, it also has the
potential to separate us as well

The others focused on everyone seelng the same
world. But then you have to think about separating the
content. Inone, we looked at geofencing — different
arezs of the city are handed over to authors who can
run them as they see fit. & store owner has made a
beautiful creation inside to entice customers while the
beck allay is derelict and neglacted and full of old adwver-
thsing and augmented junk. Theres also a strest party
where the local community in east London's Bangle-
town have organized a bocal festival and transformed
their street for it So, theres this underlying idea of

virtual property rights.

[ another story, anything you do is visible to others,
which makes it collabaracive and apen and bonds the
community tegether, But these has to be requirements
on the type of content you can sdd — maybe it can't be
abowve a certain size so it doesn't cover the enticety of
bew York, for example — and other typas of conteals

And the final example is minimal and personzlized
threough Al Cur protagonist has mosved toa new town
and it's steering her toward all the things she should
like But she's recently divorced and decided she doesn't
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want her old life, 50 she looks at other pessibilities and
starts to define a new ore.

Each story features the same technology, content. and
use cases, but each has radically different outcomes
far the user experisnce. The goal was to explore and
eventually find one we liked and wanted other people
to agree with,

[f these scenarios depend on virteal property rights

or confent moderation in civic space, it immediately
raises the gquestion of who administers these rights or
moderates the virtual public square? Do you Imagine

& Department of the Real-Weorld Metaverse, or should
agencies start preparing now to administer these fune-
tions? And if =0, how?

Lome elements and decisions will be practical ones,
zuch as enzuring people don't just wander Into the
ztreet, There need to be safeguards, which might
require demarcating some areas for richer content. The
middle of & park might be fine — there, you can put
whatever you want. And maybe there’s content modera-
tion which will probably be organized by the platforms
themselves.

But in other areas where you heve lots of traffic, road-
works, and rapidly-changing environments, thezs A]
overlays will persist even whean the physical thing itself
has changed. So there may need to be an updated map
depleting where you can and can’t put things — essen-
tially a public safety layer. | imagine that layer would
have to be persistent across all platformes. [t wouldn't
make sence for an individual content provider to do all
that mapping on their own.

Thera are ather conziderations that are fess tangible
and more focused on civic participation. Imagine Apple
affers a saries of lavers or overlays that only people
wearing Apple headssts can see. Google offers another,
and emerging companies have their owmn as well 1t
would put us in a situation where we'ne all living in
separate spaces — in eeparate zones of reality. You
could argue this already happens, but we still have

the city as cur shared canvas all these experiences are

painted against.

There are many ways we can approach it, but there
something vital and important in clties. [ve just
returned from San Francisco, where the whale o
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Apple headsets can see.
Google offers another,
and emerging companies
have their own as well. It
would put us in a situation
where we're all living
in separate spaces — in i
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center has been decimated. It's tragic that people there
are living en different layers of reality already, and

its anly to the detriment of the city and people living
there. Whereas other citbes are doing a much better

Jjob of having everyone living In the same reality and
enjoying the effects of density and people rubbing up
against each other. My wish for the future of AR is that
we can replicate these conditions and the juxtapesition
of different elaments in virtual worlds, 1 we can do
that, itll ke a richer and more rewarding place to Live,
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Sidhu

Bilawal Sidhu is the host of The TED Al Show and is
a creator, snginser, and product bullder obassged
with blending reality and imagination using art,
sclence and technology, With more than a decade of
eyxperience n the tech industey, he spent six years ag
a product manager at Google, where he worked on
spatial computing and 30 maps. His work has been
featured in major publications including Bloomberg,
Forbes, BBC, CNBC, and Fortune, among others. He
i= aleo an angel iInvestor and nez scout, focusing on
generative Al and spatial intelligence startups. When
he's not working, yvou can find Bilawal perfecting his
barista artistry and expanding his collection of elec-

trbe guitars,

[n May o3, Googls announced & hundred new prod-
ucts and features at it 1/0 developers conference, and
exactly ene had to do with AR That was the lsunch of
its Geaspatial Crestor toal, which technically enablsg
anyone to publish content en Google's ARCore visual
positioning system. In English, what does that mean?
What doas a VPS do, and what does it mean that
Google, Miantic, and presumably others — perhaps
Metss augments” or Apples vision05 — pre bullding
their awn? What happens when reality becomess
incompatibls®

Youre certainly polng te have multiple maps of the
world just like you do today to get your morning latte:
Of course, the granularity, the detail, and the precision
of today’s maps — OpenStreet Map, Apples, Googles,
what Amazon's bullding — are focused on different
aspects of the real world Amazon, for example, may
care very deeply about not just mapping the road ta
vour doorstep, but the mail room n=ide your building.
bMeamwhile, Google is striving for a map of everything
im the world with enterprise applications bullt on top af
it —and so k= everyone else, right?
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What you're talking about is the next evolution — the
splritual successor to these maps — which is not just
ahout steering you to yaur latte, but about helplng
machines understand what you're looking at so they
can augment and enhance what you're sesing and at
the zame time creating a highsr-resalution map, ar
“digital twin® az it's called in the current parlance, to
hast all sorts of applications, from the utilitarian to the
delightful.

[ had the opportunity towork on this at Google which
has been mapping the world in immaculate detail for
the last 15 years. e had aerial data, street-level data,
and zatellite data and we took all of thet and fussed it
intoa digltal twin with three facets. The firat is a photo-
realistic, human-readable 30 model of the world you're
probably used 1o from Google Earth for example This
iz alao the mede] that now hosts Googles Photoreabistic
3D Tiles APL If vou're an architect who wants to see
what your building leoks like in the context of what's
already there, this is data youwd want to use — whats
the view from the baloony? Where should the 5 tower
#ga? These are the models youd use.

And then there isthis abstracted world model

This = probably the one you're usad to from Apple
Mapa taking all this rich senser data from the warld
and ereating meaningful abstraction that's both
human-readable and machine-analyzable, In GIS
parlance, if you think of something called a CieyGML
specification, a bunch of cities in Europe are main-
tatning 30 models of themselves like this for light-
weight simulation applications, which yeu can also
start attaching content to — things like land wses,
Zoting Information, maintenance checklists, and so on

Finally, there'= the third, which is the one youre talking
about: visual positioning systems, which arve effec-
tively machine-readable madals of the warld that are
sesmantbeally classified. They are designed for humans;
theyre designed for your phone or a robot to perceive
and understand where they are in the werld When you
take all of this together, the scale of these digital twins
iz awe-inspiring and as you mentioned, everyone is
building cne. Google has the most ubiguitows one, given
the strength of Street View across morve than a hundred
countries, where Apple is more focused on whereﬂ%l
devices are — which tends to be affluent metros —@nd
capturing a far more detailed view. Ty -
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So how iz a VPS different from GPS2 Well, the main
valus proposictlon of GES is that it's a global system,
rlght? But it has a wery coarse-grain sccuracy, which
you've likely experienced in locations like downtown
Bew Yook, where you might netice your blue dot
Jumping around drastically — multiple mateys at times,
That means your location is coarse, and even worse,
your arientation is off. & couple of degrees makes &
huge difference, and if we're talking 15- or 20 degrees,
yvou certainby can't do any kind of spatially-accurate
annotation of the warld.

Global localization solves this problem by using GPS

as a cogrse location priot. Por privacy reasona, it will
only search a 100-200 meter radius around your GRS
locarion, but will then refine that locatien to sub-meter
accuracy In terms of position and a couple of degrees in
terms of orientation. So. what that effectively enahles
vou to do is start amaching content to the real world. If
you want oo anech this hamburger or this 30 model of
a pirate ship at exactly that lacation, you can do that.
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Ancther big difference is that GPS is a nearby-uni-
versal standard, while visual positioning systems are
in competition with each othee. How will this work in
practice? If Google Snap, Miantle, and others each have
a VP5, who maintains a registey of what exists where
ineach? And if U'm e city official curiows abaut how
these gystems [nteract with public infrastrecturs, will |
hawe to keep tabs on each? Wi the platforms moderate
content themseives? For example, you helpad Gorillaz
hest a conecert in Times Sguare — what happens when
sveryone else wants a presence there? [5 there a wirtual
lamd grab guistly happening?

This k= just an evolution of the mapping land gral that's
besn happening for the last few decades. How does

thiz palate to what cities are deing? Ostensibly, a lot of
cities already hawve their own geospatial departments

— eertainky DOTs da: City- and state authorities are
collecting a lot of higher-resolution data from things
like aerial LIDAR scans, which consurmer mapping
compankes don't typically cellect. They have all this
ziloed map data sitting around that could be the foun-
dationgl substrate for anchoring all of these things.

[ the future, what [ would like to see, for example, is
the public sector making a city-scale experience with
ARCaore geospatial APL which §s available at no cost to
developers. DOTe could start building with this today.
What if citizens could slap virtual Post-It Notes on crit-
ical mfrastrecture and upvetefZownvote what needs ta
be fiwed? That data could be seamlessly sent to relevant
DOTa which at the same time could mount dash cams
on city wehicles to collect cheap, pericdic surveys of the
world to Agure out where the roads are cracking and
maintain infrastructure.

Asg for your question about the registry, [ think the
challenge there is the following. Let's say you have this
publicly-discoverable layer of AR content. Theresa
reason Snap hasrt really taken a huge swing at that —
nedy has Because if we thought content moderation
wizg hard in the YouTube and TikTek era 30 content
moderation is an order of magnitude more complex So,
as to the question of who ownis the regisiry, there are a
number of ways to skin that onions.

The first layer I= the 30 location of the thing youte
talking about. That could be a VPS, ar the Open
tial Consortium has a specification called OGEC G
which goes beyond simply saying there's somethi
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latitude-longitude-altitude, because — spoiler alert! —
lat-long-alt i=nt reliable. Temperature changes and ddes
mean that amy location you measure may have mult-
ple-marer differences depending on when you measure
them. Something metallic like the Golden Gate Bridge
might have an even larger wariation. So, for AR applica-
tions where a couple of meters difference would throw
ayerything off, that's something we could standardize
— which iz what GeoPose 15 trying to do.

The next layer up is 3D content management systems,
and [ den't think thers will be 3 monolithic winney
there, although there may be & monolithic standard for
anchoring stuff to the world, For example, the public
zector could use Google's VPE for attaching content. but
then they have visibility and ownership of the CMMS
with thelr own proprietary LIDAR or what have youon
top of it in chetr own cloud,

That's how 1see this going, and meybe once consumer
uzeq are popular well see comething along the lines of 2
TikTok “For You" feed for the real world — and itll hawve
all the same guestions that come with algerichmic Far
You-style feeds, as you can probably imagine,

[z there a possthility of having the AR equivalent

of top-leve] damains for these coordinates, admin-
iztered by the equivalent of ICANNT Or is the faid
doomed to wrangling over standards until either a
winner emerges ar they exhaustedly collapse onto an
open standard?

[ don't know how standards are going to pan out. | think
we'll get there with wisual positioning, but as far as 30
assets go, | don't know where that geavioy well will be.
[t's alst hard o say how the registry might pan out, but
[l bring a couple guestions [ think its important for
policy officials to think abowt.

Far ane. there is no regulation stopping you, as & private
citizen with your off-the-shelf ifhone — which has
LIDAR and cameras — feom cregting digital twins of
pretty much anything tn public space. Anyone can
image stuff, and that imagery ks ending up in places like
TikTok and Instagram, where it's being mined by open
zource intelligence folks in all zorts of interesting ways.

Who owns that digital twin? As far as [ keow, theres
not much legal guidance around it. Let’s say I'm renting
a place and made a 30 twin of it — is that mine? Does
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it belong to the person who owns the property? Doeg it
vary between publichy-visikle properoy, like storefrons,
vergus noan-public places®

This iz where you could see a collaboration between
tech companies and the public sector. What are Google
and Apple really good at? Knowing the brands people
are commeanly searching for, and all the commercial
points of interest in acity: Amazon had sveryone’s
address and the créme de la créme of logistics manage-
ment. But public authorities know a lof more gbout
wiho lives where, land use, and all that kind of stuff. 1s
there an cpportunity to create some sort of framework
fusing atl of these things? Maybe there is. But the chal-
lenge i hew do you pelice this? Arve you galng to step
pecple from imaging stuff In the public sphere?

What happens when generative Al ks added to the
mix? Because in additken o strewing the world with
unsuthorized digital twins of real objects, there will be
unauthorlzed, unreal shjpcts polluting maps ag well.

Yeah, moderation of real-waorld maps = easier than all
of this Al stuff because theres a2 notion of prevenance
— “we image the workd: it looks exactly like this.” But
with generative Al [ have no idea how that's going to
pen out. We started this conversation with the notion
of the machine-readable model — now we have a
machine-readable model that understands the spatial
wioekd in which we navigate and the entities within. For
axample, you have an agent that can query the Maps
APl and offer personalized tours. Or maybe youre a
field service expert for a city DOT running through

a maintenance checklist, wearing AR glasses and
speaking to a multimedal agent to create & detalled =at
of notes on what needs to be fixed. You can do all these
cool thing.

Lets say you're planning your vacation. You could
hawve a snapshot of you — or at least some quhset of
what comprizes you — reaming Eurcpe to create the
perfect itinevary for youw. What are the types of things
you'd lowve to see, what are the restaurants you'd ke
toeat at, what's the view from those places, where do
you wani to take photos? A lot of Gen Z kids aleeady
go to mapping apps to Agure out the vibe of a place
and where to do their little [nstagram or Snapchat
phato sassion.




And sa, | think there are some really interesting things
that will happen when you have an abways-on spatial
asmistant sitting on your shoulder. Imagine walking into
a café— "Hey, I'd like vo order this, that, and the other
thing” — and it just sort of happens. Then you're peady
to grab it and be an your way — "Oh, [liked this place
Rememiber it | think these types of applications will
only get better and better. What's the Uber-class appar-
tunity on top of this? [ dont know, but its certainkby

out there.

by lzat question i= 8 double-sdped ons. What opportu-
niries axcive vou the most? And what's the worst that
could happen?

£ I had toencapsulate it down to one thesis, the inter-
section of reality capture and generative Al 1z very,
very interasting. Onoe you can percaive the world, you
can re-skin and augment it. For example, with inte-
rior destgn, there are tons of applications once you're
able to capture a space and try out different locks and
aesthetics — its an obvious e-commerce opportunity.

But the use case I'm most excited about gosas back ta
my roots as a 1e-year-old obsegsed with visual effecta.
which is really whet augmented reality is. Back then,

[ started with Flash s, then started using things lke
Autodesk Mayva and 3ds Max — all these ‘traditlonal’
tools requiring technical chops | hiad to build in order
to create that content. Mow its really about your vision.
Phones are these amazing digitization devices, and now
with different Al modals you can conjure up agents

on demand and crchestrate them to do some magical
things. Al of the tech James Cameron had civca 2009 to
make Avater — all of the AR, VXL 30, real-time simu-
latlon perceptlon tech — s evailable today to a kid in
their bedroom. What does that mean from & creathon
standpoint? What does that mean from a consumption
standpoint?

[ a world whers the incremental cost of creating
content is nearly zero, are you watching that one-size-
fits-all piece of content? Mayhe, hecause we still want
to have communal reactions. Or will it be hyper-person-
alized, and what degres of hyper-parsenalization are
we likely to see? What happens when the content is the
model itself rather than the output of the model? That's
the guestion I've been asking myself, and I'm super
excived to lnvestigate.
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