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Exhibit 3

The digitally enabled supply ecosystem vs. traditional linear supply chain

Traditional supply chain model Integrated supply chain ecosystem

Seed Value Chain

Customer/ : o
consumer Distribution

Variety Development
(Breeding)

control tower

¥ < ¥ “ v < <
. A Customer/
N 4 A A A 4

Variety Testing and
Registration

Production and Processing

Production

Marketing and Sales
Smart Connected Internet of
Cloud sonsors, cyber Computer Intefligent Things and
platforms moblle_ and physical processing algorithms related
Push tracking systems power services : 3 3
technologies solutions External Distribution
and : pull drivers
SRR ncreasin
applications Local and Service Digital supply cha%n Ok
gl?bﬂ' and COSt em— ll'estyle/ — COMPIEXILY AN w— exf“S t‘ahe’
regulatory pressure social Web integration of paco
requirements partners

l FARMER I

ce: Strategy& analysis
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Analog vs Digital
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Digitalization: Digital-Physical

Digitalization

The process of considering
' l l | [ ] how best to apply digitized
information to simplify

specific operations.

The process of making informa-
tion available and accessible in
a digital format.

Digital Twins in the Internet of Things

Digital Twins:

« virtual, digital equivalents to physical objects

+ real-time and remotely connected

« rich representations of the objects and its context

_— 0 —

The process of devising new
business applications that
integrate all the digitized data
and digitalized applications.

Virtualized Farm Management

Control

Physical =
Objects

OIM~r-TVUVCH
OIMEOAHMCO




Digitization vs digitalization

Legacy approach Deep learning model

Hele[el®
910]4

* Contour Descriptor

Confour descripior

Ground Truth: [chung_romain], Prediction [chung_romain]

Llegree
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Paradigm shift in agriculture

Digital agriculture - opportunities

» Agfunder (online investment market place) invested 230 millions dollars* for agtech startups
*more than 70 % inarease over 2015 - Nature Biotechnology (2017) 35397

B> Bayer + Monsanto => Bayer / Digital ZX} 7|4
Pioneer + Dow AgroScience => Corteva Agriscience / Digital Agriculture divisions
ChemChina + Syngenta => Syngenta / AgriEdgeExcelsior (S)

Key Numbers

$15 bn

Estimated digital
agriculture market

80% 60%

Of agriculture Increase in food supply
companies surveyed required to feed the

size in 2021

Source: Digitsiing Agriculture, PA
Consulting

expect a competitive predicted world
advantage from population in 2050

d 'g IS ng agrlcu LtU re Source: Food and Agriculture

o ‘ Organisation (FAO), UN
Source: Digitiisng Agriculture, PA
Consulting

AN United Nations Source: http://breakthrough.unglobalcompact.org/site/assets/files/1332/hhw-16-0025-d_n_digital_agriculture.pdf

;lobal Compact



Paradigm shift in agriculture

»

Digital farming — definition &

7 Factors That Could Make or Break
Digital Farming

3 April 13, 2018
e By: Michael R. Collins o

Digital farming is the new technology genie — a genie that is now out of the bottle and cannot be put back. It is
the overarching concept that embraces the precision afforded by global positioning, integrates the resolution
and fidelity of new sensors and controls, and unleashes the economics, computer horsepower, and storage
capabilities of the digital revolution — the now-emergent fourth Industrial Revolution, an Agricultural Revolution.
Digital farming is the digital modeling of the entire cultivation — i.e., “a digital twin,” a digital replica of physical
assets, processes, and systems. And its integration with a farm management system in a digital ecosystem
enables all stakeholders to investigate alternatives and generate decision-quality information when it is most

critical, before the need arises.

“Digital description of the seed or crop. Fifth, the seed or the crop to be
grown needs to be digitally described and a body of growth metrics develo
ped that characterize the cultivation of that crop and variety.”

Source: http://www.precisionag.com/author/michael-r-collins/



Data analysis— Deep learning vs. Machine learning

Concept

. : ARTIFICIAL
linear regression X INTELLIGENCE
Y41 logistic regression [ MACHINE

B— =
DA< DA<
Faal M N

y +— unknown -~ X
decision trees 1950's 19605 1970°'s 1980 1990's 20005 2010's
neural nets Sice an aarty il of gt o e 19608, smalleF et of Brihcal intlligaice - rst maching iarsing, B
Sources: Statistical Science (2001) 16, 199-215 Sources: https://blogs.nvidia.com/blog/2016/07/29/whats-difference-artificial-intelligence-machine-learning-deep-learni

ML V.
Machine Learning

& — & -7 I

Input Feature extraction Classification Qutput

Deep Learning

Gin — THEG

Input Feature extraction + Classification Output

Sources: https://medium.com/swlh/ill-tell-you-why-deep-learning-is-so-popular-and-in-demand-5aca72628780
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Digital Phenotyping

JOM SIMONITE BUSINESS 08.06.17 08:23 PM

WHY JOHN DEERE JUST SPENT
$300 MILLION ON A LETTUCE-
FARMING ROBOT

P Y BN 4 e i e
i

cottnt ol oisnce et s wa il | pebe ouasboths 5 0ve Ny s s s
&, | 13 o iaded

- e &

Source: http://www.bluerivertechnology.com

Suspected frame work (DL architectures)

Actuators  Spay

Input image

Sampled Learned

patches features Off Off

a4 Off Off
Off Off
ON 6}
Off N
Off Off

| Sparse autoencoder | Convolutional layer | Pooling layer | classification | Off

Source: J. of Electronic Imaging, 25(2),02318 (2016)

fS) BLUE RIVER TECHNOLOGY

» “LOOK OUT WEEDS. Tractor giant John Deere just spent $305 million to acquire a
startup that makes robots capable of identifying unwanted plants, and shooting
them with deadly, high-precision squirts of herbicide”.

Source: https://www.wired.com/story/why-john-deere-just-spent-dollar305-million-on-a-lettuce-farming-robot/



https://www.wired.com/2016/05/future-humanitys-food-supply-hands-ai/
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KIST digital phenotyping experiment I

Sensor to plant type (XY2)

.'@. PLOS I ONg High-throughput imaging for plant growth analysis

v

Designed in 2012
Equipped with cutting-edg

v

€
motors and sensors

v

Construct platform in 2013

v

Major upgrade platform
I. 2015 (Top camera)
II. 2017 (LED lighting)

Wl.r.,][;w][.mlmj III. 2018 (New sensors)

[ |

L S & (=]

. Fogrameung e Datatans ' Ay
Rangimery A

© V ®)

Source:PLOS ONE (2018) 13, e0196615



KIST digital phenotyping experiment I

Sensor to plant type (XY2)

Background problem




KIST digital phenotyping experiment I

!mage warping - pytﬁon

Eropplng - pﬁﬁon

Source:PLOS ONE (2018) 13, e0196615



KIST digital phenotyping experiment I

Sensor to plant type (XYZ2)

Lighting (2017)




KIST digital phenotyping experiment I

@
.. &
766 1788 2100

”»
105 868 181

> &
0 @05 2t

4000

3000

2000

11 13 15

17 19 21

Superpixel

« Leaf superpixels
* Non-leaf superpixels

Superpixels Scatter plot in RGB color space

Segmentation
using
thresholding

Segmentation
using
SVM Classifier

Y

Plant area tracking

—— Sample 1
12000 | ___ sample 2
—— Sample 3
20000 Sample 4
- —— Sample 5
= 8000
2
=
= &000
=
=4
= ao000
2000
o

10 15 20 25 30
Time (days)

Source:PLOS ONE (2018) 13, e0196615



KIST digital phenotyping experiment I

Source: https://github.com/MarvinTeichmann/KittiSeg

Source: Chang., et al (201X). Manuscripts preparation



KIST digital phenotyping experiment I

Modified DL
Edge detection - Tracking -

Center detectio?.

Source: Lee,, et al (2018). In press



KIST digital phenotyping experiment I

Semi-automatic method
L Losd copped

B
- =

+ K& crop, sorting, shape v0.2 h

AS7|(CH22X T2 U

€ 7| - crop and sorting

S 7] - shape XF(EQIE X7F)

L 7| - X% € shape 2 X HAl

‘ Port 1 8109 139 (1)
Pon2 1019131 (1) Port3 125 () &3 (Y)
Pont3 111 (9 106 (Y) Port4:163 (9 131.(Y)

117 Port5 42 (4 76)
R ol Port6 105 (4 128(Y)

Source: Chang., et al (201X). Manuscripts preparation
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KIST digital phenotyping experiment I
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KIST digital phenotyping experiment I

Sensor to plant type (XYZ2)
Classification d Classiﬁcat
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KIST digital phenotyping experiment I

Sensor to plant type (XYZ2)

Basic features

Projected Area Convexhull Area  Compactness Convexhull_perimeter

n

Pr|nC|pa eatures

Center point : 2

CA_16 : Angles between first bra h
reference fixed) point) and fifth b

ABS14_16 : Angles between third bral
and fifth branch

L 2_1: Lel glh be tween center po'nt an

first branch (reference (fixed) poi l)

L_2 5:Length be tween enter point a

Two

3
2 2 :r:r

Dynamlcs eatures

Three
Tensor




KIST digital phenotyping experiment I

Visual studio / C++

Re-construction

All feature file (csv)

TrayiD | PotiD [ Veer [ Date [ Time [L 2 1cm)] L2 3cm) L2 4Gm) L 2 Sdem) [L 2 6dcm) [ L 2_7dcm) [A_13degredh_147degredh 150degredh 163degredd 17degredected@realcfextulrealfnpactness(crkHulPerimeturPerimete] ABS 13 14 [ABS 13 15 ABS_14_15 [ ABS_14_16 [ABS 15 16 [ABS 14 17[ABS 15_17]ABS_16_17
4 o3 2005 1119 11 061032778 091787799 266270539 304138127 348209707 06 185634267 907051432 277.584445 140.824407 39920002 10695 1483875 072074804 15323544 217287841 949291235 919501781 186.879302 501192636 136760038 55.713123 242.592425 105.832387
4 Pot3 2005 1120 11 0726812 0.8845903 286006993 299666481 410030487 0.98234414 179277823 955179781 286.277259 147548723 27.2436497 122505 1710375 071636337 16.5340052 23.9894442 837598444 106.999436 190.759281 52.0307447 138728536 68.2743285 259.033609 120305073
P4 Pot3 2005 1121 11 081394103 095524866 277353565 317529526 449944441 138654246 179631544 98.533003 286.348881 147.318824 16.8694413 141925 1964375 0.72249443 17.6690543 26.4036578 810976405 106.717337 187.814978 437849211 139.030057 816644618 269.479439 130.449383
P4 P33 05 1122 11 078262379 0.90138782 266270539 326534837 482700735 195576072 172874984 822781742 27LATIIAS 129737605 354093850 16145 2204 073253176 188097133 28.8521859 90.5968005 983021612 188.898071 47.4594304 14143954 271815685 82916714 224356254
P4 Po3 2005 1118 13 068007353 0.9617692 261007663 277353565 2.91204396 038078866 188130102 895965153 278076404 141972769 128287829 939 1294875 072516652 142127238 205338094 985335871 89.946302 188.479889 52376254 136103635 767677324 265.247622 129.143986
P4 P33 05 19 B 075 09617692 266270539 299708191 351069794 052201533 188972627 925830207 279.022319 144272602 201706534 108 1504875 0.71766758 154580253 22.0116268 963896059 90.0496928 186.439299 516895811 134.749718 724123673 258.851666 124.101948
P4 P33 05 1120 13 071063352 093941471 254017716 319765539 401808412 10511898 20550947 104517386 293744879 157341547 253644172 12.465 1739125 071673974 16.6668164 24.1601549 100992084 882354092 189.227493 52824161 136403332 79.1529686 268.380462 131.97713
P4 pot3 015 1121 13 0901378 1 270416346 315317301 447493017 136565003 17682007 90 276312365 137.060502 994057303 142725 1974625 0.72279547 17.7530154 265208151 86.8201699 99.4921949 186.312365 47.0605019 139.051863 80.059427 266.371792 127319929
P4 Pot3 005 112 13 079056942 093005376 278028776 326534837 480520551 206700266 178441316 87.0009131 279.307247 136.706632 254285839 163025 2260375 0.72122988 188517271 29200714 914404027 100865931 192.306334 49.7057188 142600615 844580547 276.764389 134163774
P4 Pot3 2005 1118 19 076321688 0.93941471 268001866 270601183 3.16741219 0.40311289 186406379 849513938 2740955 133449578 244824859 9645 1322 07295764 144617444 206459414 101454985 87.689121 189.144106 484981846 140645921 60.4689079 249613014 108.967093
P4 Pot3 2005 1119 19 071063352 101242284 269118933 306471858 382001309 045 186384164 94.1229708 281051961 143689428 392894069 1127 1570875 071743455 15.9121024 225116268 92.2611931 946677974 186.928991 49.5664574 137.362533 54833564 241762554 104400021
P4 Pot3 2005 1120 19 068007353 0.96046864 265047166 315356941 429330875 0.86313383 177367565 90.2383999 280681197 140.872826 260193936 12.975 179225 (0.72395034 17.0697894 246551297 87.1291652 103313632 190.442798 506344256 139.808372 642190064 254661804 114853432
P4 Po3 2005 1121 19 076157731 0.89022469 268001866 317529526 456097577 118532696 165.041364 76.5424821 267.037024 125863654 355552615 143975  19.62625 0.73358385 17.8940446 26.3208151 884988318 10199566 190.494542 493211722 14117337 279.010133 88515591 229.688961

(274 Dnt12 nig 177 10 NT71M11MA 11801192 ) TARANANA 2 9INIARAA A QTA1TRNA 1 TRTNEATT 170 ARENND QN E7R7ICA I77QINTA 12R ARRRNT R CTRIIAA 1A 2278 7778275 172202107 12 G0ENNG 70 IR1A7C) QN NRAITRA 107 IRET2Q 187 24IN1A AT RONNTET 111 481020 Q7 NN24Q7Q IAQ 2ARENT 177 RA2CAR

\_'J ] | ] |\ ] |\ i
I I I I
ID Time Principal features Basic features Combined features
Source: Chang., et al (201X). Manuscripts preparation




KIST digital phenotyping experiment I

Sensor to plant type (XY2)

Population characteristics

Supplementary Fig. F3. Visualized low and high three major metabolites by
geometry shape of a plant

-extra — Clade C/D samples (GS2)

e==CA_13.degree. ===CA_l4.degree.

wmCA_15.degree. Clade C = 105 samples
Clade D = 102 samples

Clade C major phenotypes
CA_14 <180 (59 samples , 59%)

Clade D major phenotypes
CA_14 > 180 (66 samples, 65%)

Not scaled

Source: Chang., et al (201X). Manuscripts preparation

Clade C

Clade D
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KIST portable device data — detection & measurement

Modified DL

Detection proces Measurement

{

“file name": "416.jpg",
“"fruit_height(cm)": 7.7010306927835052,
"fruit width(cm)": 8.721649484536082
}

{

"file name": "420.jpg”,

“fruit_height(cm)": 9.189473684210526,
"fruit_width(cm)": 10.468421052631578

Lessish

“file_name”: "423.jpg”,
“fruit_height(cm)": 7.701030927835052,
“fruit_width(cm)": 8.721649484536082
}

{

“file name": "426.jpg",

"fruit_height(cm)": 7.622448979591836,
"fruit_width(cm)": 8.816326530612244

u
Rl
EELFEL

“file name": "430.jpg",
"fruit_height(cm)": 9.189473684210526,
“fruit width(cm)": 10.468421052631578
},

{

“file name": "432.jpg",

“fruit_height(cm)": 7.436842105263158,
"fruit width(cm)": 9.094736842105263

'

"file name": "434.jpg",
"fruit_height(cm)": 8.186170212765957,
"fruit_width(cm)": 9.909574468085106

}

“file _name": "435.jpg",
“fruit_height(cm)": 7.611702127659575,
“fruit_width(cm)": 8.8563829787234605

1

Source: Lee,, et al (201X). Manuscripts preparation



C|X|E XH2 M Kol L. AQlE T X

-

= o
O | = om

EUE
A Jejz
| 7=
O
= e
0 o_;;;rfv
0% RRE] 1105 118 082
—O— = ey 5 —O— =47k —0— —0—

28



24X 48 EOE GYEEE et FA oS 25

<matplotlib.collections.PathCollection at 0x116260ad0>

° ®e
- *
250 “ J‘; = % ]
g &
% ‘: ¥ s .‘\ . s °
200 e X o ‘x = % :., -
b % 00 8 $ERjee T a " %
x x <
150 | 2 ae®e I,“. X % ox" e X
% 2% B & %P o
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100 - _ L P .
l.
50 ae ° L] R
¢ [ ]
0 20 40 60 80 100 120 140

Preciction with Random Forest (RF}
Features {Height, Width, Volume), Target (y=weight)
Result

###H### Cross Valdiation ##H##HH#

. o score : 0.9330566528437283
' ”gmtg—"ﬁd"“C'“SJf score : 0.9157352112863907
. squared
=D 6.990669% 0.9785511 score : 0.9683187405078538
- score : 0.9571017011807285
> varlmpltomate_weight.rf score : 0.95662599762411

wian R e score : 0.969441216201044
Height 27.50645 score : 0.8307263872028888
Volume 31.71681 score : 0.9506948652558285
score : 0.9237733597774429
score : 0.9696349369530012

o - mean score(r sguare) : 0.9375109068833017
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