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Background Calculate cross-scale assimilated size

In field food loss of fresh broccoli caused by non-standard shipping size is a 

common problem nowadays, which is mainly affected by non-proper harvesting 

time. A proper harvesting time means the maximum the proportion of standard 

shipping size, hard to estimate by conventional method.

Contribution

Propose a solution to predict the proper harvesting time.

Build digital twin of 7000+ broccoli from individual to whole field.

Calculate the cross-scale assimilated size of broccoli.

Predict the broccoli size by growth model.

Predict profits by market price and growth model.
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𝑙𝑛 𝐻𝐷 = 𝑎 − 𝑏 ⋅ 𝑒−𝑐⋅𝑇
HD: head diameter

T:  Sum of daily average temperature
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Flight when broccoli size is visible (May 12), using model 1
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L size = $1

Case 1:

2L = $1 + ΔC1

M = $1 - ΔC1

Case 2:

2L = $1 + ΔC2

M = $1 - ΔC2
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Cases

Case1

Case2

Case3

Grade-out price = 0

In this case, May 17 is the optimal 

harvest date
It can be more precise with time going

(weather data & UAV measure iteration)
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