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Al application in agriculture
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Al appllcatlon in agriculture

Al= SES0A AILHQIX 7} € : FAO Innovation Cheif

of the United Nations

Q\\V/ Food and Agriculture Organization

“FAOL QYS9 LIRS 5% Hajel Sxjat

Al2| 2 £} =
OjArS SN Elof YiSL|CE"

aOMHe

Vincent Martin

Al application in agriculture
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1) Sensors

Imaging
In planta sensing

2) High-throughput
phenotyping

g

Decision
making

information

14
\" Robot-friendly
o traits

Internet of Things
Robots

By Kong JH

Al application in agriculture
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A wHS St £ DY I robot-friendly

x / Robot arm

/A

Cultivated tomato

PeSt
—_—
Genome

editing

O / Robot arm

Exserted
stigma

Male sterile

I8

Structural male sterile

Xie et al. Cell(2025)
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7|7lekE 3 APl 0|8 wbliv|Ee] AkSst

AHAZEAI
Flower
Flower image — — localization and
orientation

Xie et al. Cell(2025)

Al application in agriculture

EXES 0|8 wbl71=7E (271X HI8EZ)

Al-based Robotics

Save labour
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Deep learning ? /
Artificial-Intelligence

; Automated .
Y | cross-poliination £,/*%
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MS-1,23......x D-1,23......

Xie et al. Cell(2025)
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AlphaFold(THiE 3

The Nobel Prize in Chemistry 2024

The Royal Swedish Academy of Sciences has decided to award the Nobel Prize in Chemistry 2024

with one half to and the other half jointly to
David Baker Demis Hassabis John Jumper
University of Washington, Seattle, WA, USA Google DeepMind, London, UK Google DeepMind, London, UK

Howard Hughes Medical Institute, USA.

“for computational protein design” “for protein structure prediction”

By Kim TW

Al application in agriculture

AIZE MERE RATE HEIK| OJHE] (SUSS Effector) 2=

THE NOBEL PRIZE C. fulvum P. anserina

IN CHEMISTRY 2024 N terminus

. Clafu1_197200 (Ecp2) O Podan3_204847
(pTM 0.863) (pTM 0.873)
AlphaFold Experiment
r.m.s.d.g = 0.8A; TM-score = 0.93 P
Q)
g

July 2021 Dec 2021 Jan 2022 July 2022
214,000,000
365,000 804,000 995,000 +UniProt TTEMBL O Pgt_Ug99_A1.18869 O Pgt_Ug99_A1_6108

21 proteomes  +SwissProt +Tropical

T (pT™M 0.852) (pTM 0.859)
diseases

Jumper et al., Nature (2021); Seong and Krasileva, Nature Microbiology (2023)
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Al application in agriculture

SUSS effectors 7t 2501 7|F0IXIE 2=71?
71|75 Al =7t X0J™ 27

-~ H2IH|0ll A SUSS effectors %
;}-‘“‘:\.{ \

\
¢ <

HZE(3) | e I/

/ J|=A2H o 2EOIR £X

By Kim TW

Al application in agriculture

EN}E O} HAjEH Al=yjat

Ci& E2iH (16)

Fungi (9) Oomycetes (4) Bacteria (3)
Early blight Phytophtoa rot Bacterl speck

(Alternaria solani) (Phytophthora parasitica) (Pseudomonas syringae)

Gray mold Late blight Bacterial leaf spot
(Botrytis cinerea) (Phytophthora infestans) (Xanthomonas euvesicatoria)

Solanum lycopersicum Powdery mildew Dampmg -off Bacterial wilt
(Oidium neolycopersici) (Pythium aphanidermatum) (Ralstonia pseudosolanacearum)
(World 5% Crop®) . .

(Kim and Kong, unpublished)
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163 Haltlo] 25X 02 EXfoh= SUSS Effector &

SUSS effector network XopAU cluster
- 'ﬁ‘. ] 5 Wy o
PUCkE
a® L *g*
& :t" & goﬁ;{ ‘Q n b
;; #“ .30.8 w % @ ¥

v B -
g ' & 8 5 ¢ 2 3 . 1
¥, : o
K M'@’ &
ol
oy
o ? & o
1i§ & 3 - v
%
P sl ,.--," E Confirm interaction with MAP

kinase: a known target of XopAU

ELRELE

© Fungi @ Oomycete O Bacteria

(Kim and Gong, unpublished)

Al application in agriculture
AIZ 0|23t S87|F21x} &= RFdiffusion
Interface pTM (ipTM)
0 02 04 06 08 1

/“l‘!\ g 3
-t ~%  No hotspot G e e i
‘ & Hotspot 1 .———- 3
" Hotspot 2 *——- 9

Hotspot 3
pTM:0.885 pTM:0.924 pTM:0.917

Hotspot 1_97 g Hotspot 2_38
ipTM:0.834 ipTM :0.895 ipTM: 0.899

(Kim and Gong, unpublished)
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Al application in agriculture

S E3t Al O 7IFQXL/SUSS effector 4TEE FH

=
i -N-X-]
BD-
0| w“ov
ql-l I_xl' Vg ?S- Q'/\ ((,'1, ((,’\
% %& & O O K

4 Hotspot 2_45
BLP1

TM-score : 0.71 .
CaRMSD =2.78 A

0000
000

AlphaFold

Protein Structure Database

~ :I'Hllxl }_
B3 000=CL SERES. No hotspot_19
‘ \ ¢ BLP10
x TM-score : 0.61
98 Tomato q o CaRMSD=3.28A

Binder-like proteins (BLPs)

SD/-L-W-H + AbA

(Kim and Gong, unpublished)

Al applicatlon in agriculture

A8 7|22 0|80t s Eaighd EnfE =501E

2 \dentify

1 Identify
AT \hosttarget int@racting region
\ 1. core | { ]
2. essentia
e

TE7|FQIRPAME
dlentify non- target

AI haFold2 interacting nonhost truncations 7IT/H|7| 7I- lell- '?F.Iix'" _I?'_&II
= g @

ki orthologue OI1XI-J__II_I'| 'I'Tl A té" al I-|X|- P

'S
narrow down

key residues
CHs 'Haghy E0HE 7

T =

Mutate key
resrdues
Express ess modified, non-
interacting target in
| host, does it reduce
mfechon’
NO

GE to change target i
to create nonhost

McLellan et al., Trends in Plant Science (2023) By Kim TW
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HELIX: A VISION-LANGUAGE-ACTION
MODEL FOR GENERALIST HUMANOID
CONTROL

February 20, 2025
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strial Revolution 4.0
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= Tech 4.(
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Food Rzl 47 AR AICh= AL IoT, Cloud,
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Sinart Food Engineering Lab
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Application ML methods Important outcomes
(M2 +Te g 9E o
5l 100%2| HlE2= AtItE
l:l
0] 0\9 I{Eo| S42 ML 20| 2sh
Artichoke MLP, RF, BLR (0] 95% 0|42l =2 HIEEZ 2
BA| e ol
(i) ANN 222 95%9] =2 FH| Fst
T WROISt YRS B
(i) HLE ZH2 2o 99%2| FEEZ
Lok Q30| H|AZ| ZXIS
(i) LSTMZt 7|7ﬂiH Eé%
AT R2 2

Linear discriminant analysis,

SRR adaptive boosting

Beer ANN

Biscuits Convolutional neural network

oz
(ii) 1= 22| pHe| 0=

(i) SYM 22 1 00| Bz 2 A0
HE =l TH 22-9| ooyl CHsE 2=
SUM-ANN, SVM-Gaussian | = o1l M 20 0] thet 22

A eoy process rég ression (SVM- EaEh
(Mosambi peel)

GPR)

Sinart Food Engineering Lab
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(i) 8 L 2L AA-
; Arl neqo L. 1L
Fruits (Arbutus gL

unedo L. fruits) RF, SVM, ANN

(i) SYM H S AR B10] Y 117| Ko
Lamb meat SVM 23 M2t 2 89.70%0]Af 93.89% 2

Naive Bayes, SVM

OLS-R, SL-R, PC-R, PLSR,
SVM-R, RF-R, and kNN-R

(i) 2E Y2 RF-R, PLSR, kKNN-R,
PC-RY SVM-RQ| 29| 2MZ BE A
20| F&hoh| ol
& U YN s=o EXY
SFX QI X| 20| H|3H 83% 0
tH =2 UAES

=]

Hir rlo

192}

SVM, RF, MLP
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INDEX

FOCAL POINT ON BIOLOGICAL RESOURCES IN SOUTH KOREA

PRODUCED IN PARTNERSHIP WITH THE KOREA MOUSE PHENOTYPING CENTER

RIDING THE BIOLOGICAL
RESOURCE BOOM

South Korea is perfectly positioned to become
A LEADING LIFE SCIENCE RESEARCH AND DEVELOPMENT HUB.

One of the World Largest RD investors, 4.64% of GDP in 2019
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22l Al(Sovereign Al)

2B 2 (Sovereign)’ (XX QI', T+ 'AZX| 5(Al)

« EZ L 7|20 Rt=0| Qlzet BO[E, 7|&, QIS HE o2 SRR HE-RE-SX 5= 23 Xls
« = 7|E0[LE 7| 0| o ESHR| Y1, Ab= 23tet 7HA| £ BT SXFH Q1 Al Al

SHHAE 2

A H 21 HH0] 2 A XY (Sovereign Bioresource)
A H{ 2 (Sovereign) (XFFX{ 1", ‘T H)'+ HEO| AXY

+
« TH AIBHO[Q ZOfS| =X B S 2fot iy HHO[Q 2T 2| JjE, =, 0|82 =20 2 E3HA| B

=
7|88, 277K S BrYSI0 Al HHO|R ZOr| =X Y I ZHH AHE =

- 7
Al HIO| 22| Z7F- AXH 2t HIEHY & AX B XS 7Hs 548 ¥L
Apersonal take on science and society 222 | Nature | Vol 609 | 8 September 2022

World view

By Mark A. Musen

Demand standards to sort
FAIR datafromfoul

Without appropriate metadata, data-
sharing mandates are pointless.
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NESSE XY AX BB X% THs 54T EA
HAIH| (Machine Vision) 7| =
HYIREIY) S8)IR(HLHA) REEOH&Y) N BN
o o o a u(»:xu'e' = HAEN
RAZB AAR84Y BY — UL YY
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X X BN DSk AHOI XH0I W P&k OIAGl= SRNBSAE IR
ERNHEE I8 SN I8
Al CDS(Cattle abnormality Detection System, = CjH}O]| A Al 7|8 715 O] AMA]l 3 BEFA] A] AH
OELA
AZE ADIER AX BT XIS 7ts 54T o
14l (712%) 2MicH (2ZY)
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Comparison between Al and human expert performance in acute pain assessment in sheep. Sci Report, 2025

Joint CLIP
Embedding

Frontal
Image

CLIP
Encoding

CLIP
Embedding

Naive Bayes
Classification

®

L) (x0X2,...X767) /.

(x0,x2,...,X767) (X768 X769,...,x1535)

O

o) [\> 0\

@ [ (0X2,...X767) E:,/;> e
v / No Pain
Lateral
Image
% 48012/2] Y0 Ch3t 42 44 WSO FHES
15
ASLEERE AXBEH X575 5YT
Classification of Clinical Outcomes in Hospitalized Asian Elephants Using Machine Learning and Survival Analysis:
A Retrospective Study (2019-2024). Vet Sci, 2025
Variable N | Hazard ratio P
Age 467 n 0.99 (0.98,0.99)  <0.001
Sex Female 258 l Reference
Male 209 ®  130(107,158) 001
Disease Integument 131 I Reference
Gastrointestinal 119 W | 2.13(1.64,2.76) <0.001
Eye 65 - 0.93(0.69,1.26) 063
Musculoskeletal ~ 47 ~I~ 0.66 (0.47,0.94)  0.02
Miscellaneous 31 ~l— 0.57 (0.37,0.88) 0.01
EEHV 19 B | 179(1.08,298) 002
Reproductive 16| —W 050(0.27,091)  0.02
Toxicity 15 —l— 1.99(1.15,3.44) 0.1
Dental/Oral 10 | —— 0.40(0.19,0.83)  0.01
Urinary/Renal 7 | —— 0.42(0.18,095) 0.4
Other 7| —!—~ 086(038,195) 071
02 05 1 16
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Diagnostics &
Clinical Support

+ Diagnostic testing tools
(Cellular Analyzers, Rapid
AMR Tests)

+ Radiograph/Image
Interpretation

* Remote Monitoring Tools

+ Personalized Patient
Protocols

Workflow
Automation

Examples of
Artificial Intelligence
i

* Client Communication

* Scribes

* Appointment Scheduling

* Inventory Management

* Machine Downtime
Prediction

* Telemedicine Triage

n
Veterinary Medicine

Research &
Development

+ Knowledge Synthesis
Tools

Surgery Training

+ Writing and Dissemination
of Findings

Predictive
Analytics &
Forecasting

« Early Detection Systems

* Viral Host Prediction

* Lab Sample Prioritization

« Surgery Complication
Prediction

* Virtual Tutors and Student

' mt‘igm"m . (s::’:mum Design Tools

« Biomedical Simulation for & g:;ﬂm”“““

. gﬁ;ﬂmma‘; + Adaptive Testing Systems
Optimization « Augmented Reality for

Demystifying artificial intelligence for veterinary professionals: practical applications and future potential.

Questions to ask before adopting a
new Al tool:

Has this tool been validated with veterinary-specific J

Are there ind d
studies suppofﬂng this tool's ucouracy and
effectiveness?

datasets that reflect the species, conditions, and

transparent, and have potential biases been identified

clinical settings common to my
Is the algorithm's decision-making process
and addressed?

What impact does using this tool have on my
professional accountability and decision-making
responsibilities?

and patient data security and privacy?

1) Does this tool comply with standards of client, owner, J

Will this tool enhance and/or complement the quality
of care | provide to my patients?

19
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J

Al EH2 Mo stEof AXBEB K& 715 548 Y
High-throughput profiling of
Cpf1 activity Deep leaming training
——u ' _
[ — - e—— ] - /
| ¢ AA\_,'. o -
x T \ Seq-deepCpf1
% 0 e @
ooy — ACGIT —~ ) —
<0.e X A o/ Target-sequence-based
| clAcA — Cpi1 activity prediction
1 = A convolution layer Fully connected layers
Nat Biotech, 2018
23
AZE 4YSLEO AX BEY XIS 7Hs M A
< 2025 1och HO|R D|EfRY7|E >
Eo} My
—
» 17t HEH (Human immunome)
B4 »CHE Y &7 T Eh(Multi-cancer early detection)
(Read)
»RNA E£ZH[(RNA structurome)
> AL CIRQIE FH BETI(Al-designed gene editors) H
HyLZ2aY =
~ %i g by 2 O 4 o
(Edif 8t #H X 2 (Anti-aging antibodies) T
» 2 X H&7|E Molecular glue)
DA »#0 X0|= BEEH 22 (Motile living biobots)
(Write) »CIX1 8 A3 7|(Digital artificial organs)
Y- RS »HH0| THR2H 0] 2¥(Bio foundation model)
(Imagine) »3AFA O CIX[E E 2 (Healthcare digital twin) _
24
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Three components of a true digital twin:

| Patient anatomy

P N DAN

Intraoperative monitoring A Stable genomic data
and feedback

(3\| Continuous =
\Z/ Bidirectional
Communication 4

The 5 1s of a true digital twin:

-
-

1. Individualized Baseline preoperative data

2. Interconnected

| 4
3. Interactive l . ltlj-'f’;) ;n

4. Informative o=
5. Impactful Real-time ph;lsiol.ogical data
_ i 7. i
(D Physical Surgical Patient (@) virtual Replica |
Mekki et al., (2025) npj Digital Medicine Intraoperative data
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NOV

Climate Spiral

=S0iLt= 241, EHEE SAl. Molle TISHa1et &

E T T LT LTI LT T T T T T YT TP PP TP PP PPy )
! *» Yield needed to
Agriculture

Global warming,

Climate change, TN

Drought, Heat %
waves, Flooding, 2
/ 5

Salinity, Pathogen
insect outbreaks,
Stress combination

support population
growth

e

T \ Enhance crop

resilience to abiotic

P
’
/I
4
I,
I/
O / Population
’
l’
4
— o
- /
,I
’

e Pollution/
greenhouse
. . Jasses
¢ Anthropogenic |, &

. activity 8
L) \,

A \

o . "'.,. .' ‘\
Sufficient to stop ***** N

the trend??? e
Arable land/

Mitter et al,, (2025)
https://royalsocietypublishing.org/doi/10.1098/rstb.2024.0228

( l ) Freshwater resources

and biotic stress

(2)
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. ; Farming with Al &
Fishing Smarter ingintothe Future

low new lechndcgy can help our oceans thrive

Al 7|8t ¢ Sl

USES OF Al IN
FISHERIES MANAGEMENT
- TS STEM(IY, Vi, 3%, 4%) Z20Y £
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@ YAI20f C|X|EH5} 2PH(Digital Twins 712)

0 SINTEF

Buholmen MI1

Xt2: Fore et al.(2024)

10

Fully Documented Fisheries (FDF)

Can we create an automated video-based monitoring system?

FOF pr

Electronic Monkoring (EM) (Knt-Larsen et al, 2011). EM systems consist
of a control box (onbourd computer), GPS, sensers nd cameas. In a
conventional EM scheme footage of the catch i recorded and, subsequent:
Iy, analysad, often by manual review, at 3 later s2a96. Inths research

0 Catches, hrough

Ulectronc logbook recording

g s

project puter vision and ology
vessels. [ntegrated Image recogition software analyses the footage and
Imimediatedy provides information on Catch quantiies by species. Catch
recorings are wirelessy transferred from the vessel to a cenral data base,
from where data is made avalable for scientic analyss. The contnuous
stream of catch information generated, allows for Improved monitoring of
fisharies and enhances NNOvatin n Scnce and fsheries managemant

Coch recartings e oo 1o e

actety, Lo place, trne, haul durtion, and
onvronmants fctors wl support faes
GH8EN MaKING 3N SuaNaE ute of retources.
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| —
11%
b e 4.1 GtCO,/yr 0
- - S 26%]|
Cui et al,, 2014. Estimation of forest carbon budget from land cover 10.2 GtCOz/yr
change in South and North Korea between 1981 and 2010. Journal of
Plant Biology, 57(4), 225-238.
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(the difference between estimated sources &sinks) | -1.0 GtCO L/yr
Friedlingstein, P., Jones, M. W., O'Sullivan, M., Andrew, R. M., Bakker, D. C., Hauck, J., ... & Zeng, J.
(2022). Global carbon budget 2021. Earth System Science Data, 14(4), 1917-2005.
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