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What is dryland?

® L[argest ecosystem
(45%)
(Schimel, Science, 2010)

® Support 2.4 billion
people

® Fewer study

A

Bastin et al., Science, 2017)
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What do we measure?

Plant vaersﬂy .

Start Lesson | Teacher's Noles
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How we measure commonly?




O 1 Background

How we measure commonly?
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Temporal
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Image acquisition work

o Ultrahigh resolution (0.5-10 cm/pixel)

* Time flexibility

 Landscape scale
(Faye et al.,, Methods in Ecology and Evolution, 2016)

« Laborsave
www.dji.com
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Image processing work

 Too large file size

« Too more human participation
(common GIS methods)

« Combine with Artificial intelligence
(Wang., Science, 2017)

(Wallace et al., Forests, 2016)
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)
)))

Establish UAV + Al platform -> landscape plant fraction coverage calculation

)
)

Validate UAV results by ground survey data

AA
AA
o |

Develop a simple model for optimizing the workload of ground vegetation survey.
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Study Area Overview
1) Location 2 - I
2) Landscape
Data sources
1) Aerial photograph 2 = 2

2) Investigation data

Process flow

1) Classification 2 .3
2) Validation

3) Application
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Location

Otingdag Sandland, inner- W 1 -

42°58'0"N

Mongolia, China e
Plot size
TkmxTkm (1km?2)
Survey time
) ®  Ground Control Point
The UAV images . Elevation
42°5730'N - o | | D | 42°57'30"N

2013-06-09
The ground survey
2013-07 - 2013-08

1292 1295 1296 1298 1300 1302 1304 1308

115°570°E 15727 RE 115°58'0"E
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Study Area Overview
1) Location 2 - 1
2) Landscape
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1) Classification 2 .3
2) Validation

3) Application




02 Materials and methods

« LTBT- “Mapping
Eagle” fixed wing
UAV

« Canon 5D Mark I

Resolution:
0.1 m/pixel

Equipment Photo parameters gl Investigation data

Number: 3953 Elm ,
879 shrub-like ElIm ,
18798 shrubs.
Parameters: X,Y grid,
Height, DBH, crown
diameter



02 Materials and methods

Study Area Overview
1) Location 2 - 1
2) Landscape
Data sources
1) Aerial photograph 2 0 2

2) Investigation data

Process flow

1) Classification 2 .3
2) Validation

3) Application




02 Materials and methods

Study Area Overview
1) Location 2 - 1
2) Landscape
Data sources
1) Aerial photograph 2 0 2

2) Investigation data

Process flow

1) Classification 2 . 3
2) Validation

3) Application
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2. Select training datasets

Tree Selected Tree Pixels

Training datasets
RGBHSVLabXYZ

Bare
Soil

1
2
3
4
5
6
.
8
9

3. Build decision tree

e EAL= B [RHE B e A= 08

4. Classify JAV image
by decision tree model
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[New test1]

Welcome to UAV-HIRAP! ]
Unmanned Aerial Vehicles - High Resolution imagery Analysis Platform (UAV-HIRAP), is an open-source, ’i. ‘*
web-based platform which provides service for image classification. Artificial intelligence (Al) have been e ;
applied into this platform for better classifing quality. ‘:’a# B o
. . ! :-: il ;
o '?ﬁﬁ :

t-*_"f,fé‘ .

Add a new project:
Progect Mame

Fareground training pictare

BETE | 5

Picture nesd to be classified (Maxsize = 1G8)
BN | SRR
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Study Area Overview
1) Location 2 - 1
2) Landscape
Data sources
1) Aerial photograph 2 0 2

2) Investigation data

Process flow

1) Classification 2 .3
2) Validation

3) Application
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Ground survey data
Long axis Short axis

No. X Y Kinds
(m) (m)

1 735.6471 579.4423 3 1.76 Tree
2 736.2334 575.1919 3.23 2.3 Tree
4833 729.3089 555.5778 1.77 0.9 Shrub
23630 %8‘7447 500.5990 0.48 0.72 Shrub

A o :

)

- .':.. v BY. P

—F> ’ .'; 3_0"' ' %‘?":ﬁ%‘:’r
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Study Area Overview
1) Location 2 - 1
2) Landscape
Data sources
1) Aerial photograph 2 0 2

2) Investigation data

Process flow
1) Classification 2 .3
2) Validation

ufbeplEaton
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(Vegetatlon coverage fractlon VCF)

VCF Ay = 14. 07% (as true value)

e.g. 10 x square subplots (size: 10m x 10m) "
>
‘Q\\\
W N S -
VCF' E§tlﬁ1ate = average(10 subplots VCF)
\ \ \\
\ N \\
VCF Deviation ‘@bS(VCF Estimate VCF UAV)
\ \\ \\
\ N S
\ \\ ‘\‘
VCF peviation \\ \\‘ ) S o
Times Num=10 NurT“l:ZO Num=30 NJm:40
1 10.1% ? ? ?
2 13.8% ? ? ?
96 7.8% ? ? ?
97 15.9% ? ? ?
98 16.9% ? ? ?
99 9.6% ? ? ?
100 16.7% ? ? ?

Im x1m
2m X 2m

100m x 100m

x100
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Partial Application
evaluation results
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RN

.- ) 5
AN e 5

Plant map(from ground survey) UAV image UAV_tree + shrub

| _Tree | Shrub| _Grass_

4.87%  7.67%
12.54%
14.07% 46.12%
60.19%
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Classification Application

results results
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Length of small pieces

Nl
Briai

'{he length of small pieces:100m

0.8
206
0.4
0.2 4 y=0.76x+0.04
G R%=0.6292
0 1
0 0.5 1
VFC
measured
1'I'he length of small pieces:256m
0.8
206
0.4 .
02} ©y=0.8x+0.04
R2=0.1227
0 1
0 0.5 1

VFC

measured

1The length of small pieces:50m

08¢
06
0.4 -
0.2 4 y=0.77x+0.04
EEEY Sl 2
e R?=0.2553
O "
0 0.5 1
VFC
measured

'I;he length of small pieces:12.5m

y=
" R2=0.1965

0 0.5 1
VFC

measured

y=0.78x+0.04

Length of small pieces decrease
cause Scatters more discrete

« Ground survey results are not exactly
same to UAV results in details.

Scatters gathered most below 25%

« Partial VCFs are closed to global
VCF (12-14%).

« Most sparse distribution
fewer high-density cluster.
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Classification Partial

results evaluation
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(Minimum subplot number)
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< 2
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c
O 10% deviation S
=1 ® T T T T TTTTTTTTTTTTANC —
@ ® ©
> o S
A o H 3
®
_____ e_____®°® _____ &8 & __—— 0
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[ ]
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1) With subplot quantity
increasing, the deviation
drops down quickly

2) If we decrease the
confidence from 95% to
90%, the quantity of
subplots decrease greatly.

Deviation(%)
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50 100
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50 100
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All simulated field survey values

Fitting line ------ 95% confidence line

90% confidence Iine‘

With subplot size increasing,
the minimum subplot quantity
decrease.
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1) Total survey area (Aqgs,) = subplot size x
k kx?
number = x2 X yggo, = X2X — = (xib) (k, b>0),

X+b
X"k, b>0).

(x+b)

A95% =

2) This means that to achieve the same accuracy,

small-size subplots with high quantity
Vv

large-size subplots with low quantity.

Minimum number

100 -

80 -

60 -

40 -

—— 95% confidence fit line
L ]

.I —— 90% confidence fit line

} »*s 95% confident-meet subquadrat number
| e*s 90% confident-meet subquadrat number -

'ﬂ. Yoty — T2AL o
H95% |.F 1 -r— “; I,_R_ :“ J."i},

_ 184.43
A\ Y90% = (zr6.41) (R*=0.991)

Subplot size (m)
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We establish a high-resolution
image analysis platform (UAV-
HiRAP) to classify vegetation
types and estimate coverage
fraction at landscape-level with
UAV by machine learning
algorithm and parallel
computing

Classification

Validation

The accuracy of new method has
been validated by detailed
ground-based data in elm sparse
forest grassland

A simple model for optimizing
the workload of vegetation
survey has been generated.
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