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Building data systems and AI to 

empower other organizations 

pursuing the health and 

agricultural SDGs (2,3,6,15)

WHY WHO

Meet the Team

Dr. William Wu
Chief Executive  
and Co-Founder

Ph.D. EE (Stanford)
M.S. Math (Stanford)
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Dr. Jiehua Chen 
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and Co-Founder
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M.S. Econ (Stanford)
B.S. Math+Phys. 
(Tsinghua)
Ex-Columbia Univ.

● forte: technologies for 

challenging environments

● since 2012, has supported 

projects in 13 countries

~25 software engineers and data 

scientists 

+ analysts and domain experts in 

health and agronomy

HOW
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Leah Goeke, MPH
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M.P.H. Epi (Pitt)
B.A. Bio+Anthro 
(Bucknell)
Ex-CDC, RPCV Zambia 

Mateusz 
Urbańczyk
Software 
Architect

M.S. Comp. Sci, 
Univ. of Wrocław
B.S. Comp. Sci,
Univ. of Wrocław

https://sdgs.un.org/goals


● SHFs generate 30-34% of all the world’s food

● SHFs generate 80% of food in third world countries

● 1B hectares of African arable land is uncultivated

● Health is directly affected by food security and agribusiness

● Plot Size: < 2ha
● Income: $1-2/day

● Count: 2.5 Billion
● Gender: 75% female

● Plot Size: < 2ha
● Income: $1-2/day

Motivations for Working in 
Agricultural Development: 

Smallholder Farmers in Africa
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digital soil mapping

Technologies To Overcome Data Scarcity

land cover mapping for 
sustainable development  

mobile data 
collection and 
visualization

https://www.youtube.com/watch?v=Fb9R0CnPMkc
https://qed.ai/maps
https://qed.ai/maps
https://qed.ai/maps
https://qed.ai/speed
https://qed.ai/speed
https://qed.ai/speed


6

Technologies To Overcome Data Scarcity  

ScanForm:  write on paper and digitize 
the data with a smartphone!proximal sensors (carbon, NIR)plant health surveillance

https://scanform.qed.ai
https://scanform.qed.ai
https://qed.ai/scanspectrum
https://qed.ai/geosurvey-collect


Objectives in Cambodia
(2020 Engagement with ADB)
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● Mapping Rice Paddies in KH
○ Remotely generate polygonal 

boundaries for rice paddies in nine 
selected areas (~16,000 ha, spanning 
~16,000 farming families)

Objectives
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region # 1 2 3 4 5 6 7 8 9

name Prey 
Sangha

Anglong 
Run

Ta Mao Chhuk 
Ksach

Ta Soong Chamkar 
Kouy

Ansong Rumlech Anlong 
Char

district Bavel Thma Koul Thma Koul Baray Baray Svay Antor Kampong 
Trabaek

Sithor 
Kandal

Preah Sdach

province Battambang Battambang Battambang Kampong 
Thom

Kampong 
Thom

Prey Veng Prey Veng Prey Veng Prey Veng

area (ha) 1150 1435 1038 1650 2070 2100 1510 2380 3000

https://en.wikipedia.org/wiki/Bavel_District
https://en.wikipedia.org/wiki/Thma_Koul_District
https://en.wikipedia.org/wiki/Thma_Koul_District
https://en.wikipedia.org/wiki/Baray_District
https://en.wikipedia.org/wiki/Baray_District
https://en.wikipedia.org/wiki/Svay_Antor_District
https://en.wikipedia.org/wiki/Kampong_Trabaek_District
https://en.wikipedia.org/wiki/Kampong_Trabaek_District
https://en.wikipedia.org/wiki/Sithor_Kandal_District
https://en.wikipedia.org/wiki/Sithor_Kandal_District
https://en.wikipedia.org/wiki/Preah_Sdach_District
https://en.wikipedia.org/wiki/Battambang_Province
https://en.wikipedia.org/wiki/Battambang_Province
https://en.wikipedia.org/wiki/Battambang_Province
https://en.wikipedia.org/wiki/Kampong_Thom_Province
https://en.wikipedia.org/wiki/Kampong_Thom_Province
https://en.wikipedia.org/wiki/Kampong_Thom_Province
https://en.wikipedia.org/wiki/Kampong_Thom_Province
https://en.wikipedia.org/wiki/Prey_Veng_Province
https://en.wikipedia.org/wiki/Prey_Veng_Province
https://en.wikipedia.org/wiki/Prey_Veng_Province
https://en.wikipedia.org/wiki/Prey_Veng_Province


● Yield Prediction

● Crop Type Mapping

● Land Registration and Titling

● Investment Planning

Motivations
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Plot boundaries have many different use cases, both for agricultural 
research and for agribusiness strategy. They are in high demand.



Methods: Overview
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Overview of Methodology
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● Surveying 

● Modeling
● Inference
● Map Deployment



Methods: Geosurvey
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● Scalably annotate imagery (satellites/drones/phones)

● Rapidly train artificial intelligence

Geosurvey

Left: Screenshot from 
Geosurvey, in Oyo State, 
NG. A surveyor has 
highlighted the 
croplands in orange.
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● Why not just map all rice in KH manually like this?

● Reason:

○ ~3M hectares of rice in KH

○ Approximate time to trace all rice paddies:
23.1 years on a 40 hr work week (over ~160K USD)

○ Once humans are done, the map is outdated!

Artificial intelligence can make this effort 
more scalable and sustainable!



Methods: Artificial Intelligence
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AI Pipeline

Data Collection &
Preprocessing

Architecture Design

Model Training & 
Optimization

Performance 
Validation Inference the result 

Repeat until the validation score is satisfactory

Input Image Desired Output
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Evolution of some ideas in computer vision 
...
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U-Net
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Mask R-CNN



24

apply state-of-the-art from 
other fields (surveillance, 
sports, military) to Ag Dev
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Map Res Accuracy Precision Recall F1-Score IoU mAP

QED Rice 
Boundaries, KH

0.3m 83.8% 96.7% 80.3% 87.8% 78.2% 64.5%

Preliminary Performance for A.I.

acc = (tp + tn) / (tp + tn + fp + fn)
prec = tp / (tp + fp)
recall = tp / (tp + fn)
f1 = 2 × prec × recall / (prec + recall)
iou = tp / (tp + fn + fp)

iou = tp / (tp + fn + fp)

mAP = over-complicated! 
… seeing is believing ...

cheatsheet for nerds:



26

Visuals (satellite on left, AI on right)
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Visuals (satellite on left, AI on right)
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Visuals (satellite on left, AI on right)



Methods: Map Visualization
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30Map: https://maps.qed.ai/map/qed_plot_boundaries_cambodia_composite 

zoom in

https://maps.qed.ai/map/qed_plot_boundaries_cambodia_composite


31Map: https://maps.qed.ai/map/qed_plot_boundaries_cambodia_composite 

ground truth

https://maps.qed.ai/map/qed_plot_boundaries_cambodia_composite


32Map: https://maps.qed.ai/map/qed_plot_boundaries_cambodia_composite 

A.I.

https://maps.qed.ai/map/qed_plot_boundaries_cambodia_composite


33Map: https://maps.qed.ai/map/qed_plot_boundaries_cambodia_composite 

ground truth + A.I. :
close match

https://maps.qed.ai/map/qed_plot_boundaries_cambodia_composite
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Map:  https://maps.qed.ai/map/qed_kh_ricesdp_boundaries

zoom in

https://maps.qed.ai/map/qed_kh_ricesdp_boundaries
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Map:  https://maps.qed.ai/map/qed_kh_ricesdp_boundaries

https://maps.qed.ai/map/qed_kh_ricesdp_boundaries
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Map:  https://maps.qed.ai/map/qed_kh_ricesdp_boundaries

https://maps.qed.ai/map/qed_kh_ricesdp_boundaries
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Map:  https://maps.qed.ai/map/qed_kh_ricesdp_boundaries

https://maps.qed.ai/map/qed_kh_ricesdp_boundaries
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Map:  https://maps.qed.ai/map/qed_kh_ricesdp_boundaries

https://maps.qed.ai/map/qed_kh_ricesdp_boundaries


Plot Summary Statistics in Cambodia
Region Name Number of Plots Total Cropland Area 

[ha]
Average size of a 

Plot [ha]

Prey Sangha 2998 968.24 0.3229

Anglong Run 1933 1332.16 0.6892

Ta Mao 1443 911.42 0.6316

Chhuk Ksach 7427 1155.93 0.1556

Ta Soong 3264 1573.14 0.4819

Chamkar Kouy 8161 1852.14 0.2269

Ansong 5324 1269.92 0.2385

Rumlech 10253 2038.42 0.1988

Anlong Char 8093 1983.01 0.2450

Total 48896 13084.39 0.2675



Let’s jump straight to the map



Lab: Inspect Data With QGIS



Steps:

1. Visit maps.qed.ai
2. Type “Cambodia”
3. Select “Cambodia Rice Paddy Boundaries”:

https://maps.qed.ai/map/qed_plot_b
oundaries_cambodia_split_region 
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Download the layer
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1 Choose Open Data Source

2 Select the QED data in the 
correct file path.

3 Save and close the panel







Discussion, Questions and Answers
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web: https://maps.qed.ai   email: maps@qed.ai 


