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Introduction to QED 8 9~

Quantitative Engineering Design | https:/ged.ai - (\@W
Build data systems and Al to empower organizations > / /77
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M.S. Econ (Stanford) M.S. Math (Stanford)
B.S. Math+Phys. (Tsinghua) B.S. EECS (Berkeley)
- Ex-Columbia Earth Inst. Ex-NASA JPL
e forte:technologies for challenging environments
HOW

e cnabling partners to scale using software and Al
e since 2012, has supported projects in 13 countries
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020873, 34.498097

What part o the plant are we

looking at?
Roots Stalks Leaves | Cob
Tassel

Upper leaves, Lower leaves
o Al leaves?

Upper leaves  Lower leaves.
Alleaves.
Any other colors on the

leaves?
Yes No

Any holes on the leaves?

Stemborer or hail damage or

°
Stemborer Hall
Fell Armyworms
None above

Are there tears along the

Any fold/crinkling on the
leaves

@
Discuss

Dashboard  Forum  Admin  HowltWorks  Feedback  LogOut

What part ofthe plant are we
looking at?

Roots Stalks Leaves Cob
Tassel

Upper leaves, Lower leaves

or Al leaves?
Upperleaves Lower eaves.
Alleaves

Any other colors on the
leaves?
Yes No

What color do you see n the
lower part of the leaves?

Purple (Phosphorous)
Redipurpleryellow

Yellowrbrown along the edge
(Potassium)
None above

: Ay hoes on the eaves?
Longuce o0 \

Stemborer or hail damage?

Stemborer Hall

Discuss

plant health surveillance proximal sensors (carbon, NIR) digital soil mapping


https://qed.ai/scanspectrum
https://qed.ai/geosurvey-collect
https://www.youtube.com/watch?v=Fb9R0CnPMkc
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mobile hospitals ScanForm: write on paper and digitize land cover mapping for
in Tanzania the data with a smartphone! sustainable development 5
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e Mapping Rice Paddies in KH
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o Generate polygonal boundaries

(remotely) for rice paddies in nine |

selected areas (16K ha, spanning ~16K

farming families)
region # 1 2 3 4 5 6 7 8 9
name Prey Anglong Ta Mao Chhuk Ta Soong Chamkar Ansong Rumlech Anlong

Sangha Run Ksach Kouy Char
district Bavel Thma Koul Thma Koul Baray Baray Svay Antor Kampong Sithor Preah Sdach
Trabaek Kandal
province Battambang | Battambang | Battambang | Kampong Kampong Prey Veng Prey Veng Prey Veng Prey Veng
Thom Thom

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
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e Scalably annotate imagery (satellites/drones/phones)
e Rapidly train artificial intelligence




geosurvey
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Longitude:
102.966024
Latitude:
13.305199
Zoom Level:

16
Country:

Side length of box:
640m

¢l ox

Leaflet | Bing, © 2021 Microsoft Corporation, © 2021 Maxar, ©CNES (2021) Distribution Airbus DS

Menu =

Outline each rice field
separately. If the field is
intersecting with blue
rectangle outline also its
parts outside of rectangle.
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Update

Grid

Color:|Blue v

(J Show markers

Markers in a row:

74 &}
Discuss
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icrosoft Corporation, © 2021 Maxar, ©CNES (2021) Distribution Airbus DS
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ged.ai

Longitude:
103.013581
Latitude:
13.146582
Zoom Level:
17

Country:
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Home | Past Surveys / Cambodia Southern Plots — Samples II ||| I

Cambodia Southern Plots
Edit Samples Resul Discussions Diagnoses

Username contains: Latitude greater or equal to: Latitude less than or equal to: Longitude greater than or equal to: Longitude less than or equal to: Created after or on
Select Date.. x

Created before or on

Select Date..

Order by

Uploaded at descending

Uploaded at: 2020-11-24
14:14:51

Position:
10.965564, 105.354699

1 submission

#18366584

Uploaded at: 2020-11-03
09:12:15

Position:
12.402560, 105.114849

1 submission

#18355900

Uploaded at: 2020-11-03
09:12:15

Position:
12.402560, 105.091303

1 submission

#183558596

Uploaded at: 2020-11-24
14:14:51

Position:
10.965181, 105.366233

1 submission

#18366583

Uploaded at: 2020-11-03
09:12:15

Position:
12.402560, 105.108963

1 submission

#18355899

Uploaded at: 2020-11-03
09:12:15

Position:
12.402560, 105.085416

1 submission

#18355895

Sz fige

Submission count greater than or equal to: Submission count less than or equal to -
Filter

Uploaded at: 2020-11-24
14:14:51

Position:
11.770394, 105.385198

1 submission

#18366582

Uploaded at: 2020-11-03
09:12:15

Position:
12.402560, 105.120736

1 submission

#18355901

Uploaded at: 2020-11-03
09:12:15

Position:
12.402560, 105.103076

1 submission

#18355898

Uploaded at: 2020-11-03
09:12:15

Position:
12.402560, 105.097189

1 submission

#18355897

Uploaded at: 2020-11-03
09:12:15

Position:
12.402560, 105.079530

1 submission

#18355894

Uploaded at: 2020-11-03
09:12:15

Position:
12.402560, 105.073643

1 submission

#18355893
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Plot Boundaries for RICESDP-zones i
., Phumi Véal Sré\ CuChi, , Thi Dau Mot

in Cambodia (2020)
Vector map of field boundaries for rice paddies in the Ho Chi Minh City
RICESDP zones of Cambodia. Developed in December . Chaubéc

2020 by Quantitative Engineering Design (QED.ai). less o Kampdt Map: https://maps.ged.ai/map/qed_kh_ricesdp_boundaries

&Download layer .
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. .Leaflet | Map tiles by Stamen Design, CC BY 3.0 — Map data © OpenStreetMap
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Plot Boundaries for RICESDP-zones
in Cambodia (2020)

Vector map of field boundaries for rice paddies in the
RICESDP zones of Cambodia. Developed in December
2020 by Quantitative Engineering Design (QED.ai). less

&Download layer
@ Cambodia & QED.ai (4 0.3m O QEDai
€ 13.15178, 103.02959 Q140 Copy Link 14

Leaflet | Map tiles by Stamen Design, CC BY 3.0 — Map data © OpenStreetMap
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Plot Boundanes for R g SDP-zones )
in Cambodia (2020) ]
Vector map of field boundaries for rice paddies in the oy
RICESDP zones of Cambodia. Developed in Dece >
2020 by Quantitative Engineering Design (QED.ai. e | Map: https://maps.ged.ai/map/ged_kh_ricesdp_boundaries

&Download layer
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Plot Boundaries for RICESDP-zones

- in Cambodia (2020)

Vector map of field boundaries for rice paddies in the
RICESDP zones of Cambodia. Developed in December

2020 by Quﬂt@atlyﬂinnneeSTng;slqp fQED.al). less
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Map: https://maps.qed.ai/map/qed_kh_ricesdp_boundaries

Leaflet | © 2021 Microsoft Corporation, © 2021 Maxar, ©CNES (2021) Distribution Airbus DS
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Plot Boundaries for RICESDP-zones

in Cambodia (2020)
Vector map of field boundaries for rice paddies in the
RICESDP zones of Cambodia. Developed in December

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

2020 by Quantitative Engineering Design (QED.ai). less
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&Download layer

@ Cambodia & QEDai 0.3m O QEDai
<> 13.14985, 103.01740 Q170 Copy Link
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e Question: Why not map all rice in KH like this? =

e Answer:

o Approximately 3M hectares of rice in KH

o Time required for one person to trace all of it:
23.1 yvears on a 40 hour workweek

o Once humans are done, the map is outdated!

Bottom-line: A.l. and compromises are essential to national
scale-up and long-term sustainability.

Proposal from QED.ai: Map all rice in KH at national scale!

19



Evolution of some ideas in computer vision CIEd I:I":

QUANTITATIVE ENGINEERING DESIGN

Semantic Segmentation

R

Object Detection Instance Segmentation

20
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QUANTITATIVE ENGINEERING DESIGN
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Applying the
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truck 0.779
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:
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Preliminary Performance for A.l.

ce=c

QUANTITATIVE ENGINEERING DESIGN

Map Res |Accuracy Precision Recall | F1-Score loU mAP
QED Rice 0.3m | 83.8% 96.7% 80.3% | 87.8% 78.2% 64.5%
Boundaries, KH
cheatsheet for nerds: Actual .
Positive Negative 1ou = tp/(tp+1in+1p)

- Positive | True Positive | False Positive r

2

::: Negative | False Negative | True Negative . J

Area of Union

acc = (tp+tn)/(tp+tn+fp + {n)

prec = tp/(tp+1p)

recall = tp/(tp+1fn)

f1 = 2 X prec X recall / (prec + recall) mAP = over-complicated!

iou = tp/(tp + fn + fp) ... seeing is believing ... 22
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Plot Boundaries for RICESDP zones in Cambodia, A.l.-generated (2021)
Plot Boundaries for RICESDP-zones in Cambodia (2020)

Comparison of Cambodia Rice

Paddy Boundaries

Delineation of rice paddies in selected regions of
Cambodia, generated by QED.ai. Human-traced and
Al-based (fully-automated) plot boundaries are
overlaid; A.l. F1-score is 87.8%. Sponsor: Asian
Development Bank (ADB) less
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