PINN 7]8F A& 2 29 A% o -Ao] duglS A7

wishind@scnu.ac.kr, *leemh777@scnu.ac.kr

Design of a Physics-Informed Neural Network-Based Algorithm for Growth and

Resource Consumption Prediction and Control

Choe Hyeon O, Lee Meong Hun

*Sunchon National Univ.

37 S A7) AT S Sk 3, S BN SPIH AR S A% 375 A7} B A3 ek ol B

Al M E S g9 37 A 2RE FAl 1S
B2ao o] Ak} 87 B o2 Q8] Agol g
Neural Network(PINN) 7]5F A3& 2 2}9] A%
= A= Ao A AA ) &85l HFE Ao

o5 B Ao} 7ol AAfoltt. efut 7] 113 7|k B e dloE ZHE AL
S 7RI 2 =el s =] WA S 3l E89 Physics—Informed
S-Alo] Faels 722 A AgtE Ee -5 Ao FRE Sqske] o
He 2T oS Tl A5 AT A B &S TAlO L g gl Alof 729

7Fs & AN B A7E AR AS ol DAY Y A w0 mA, I 9 ARV R A H8-5 93 7] 71eks AlE st

I.A & o] S-eJoll A DEHQ o Z-A o} AR 7]EH AAZ AN k= ) B4
A2 93 vl 9 A7) AR AZo] eaEwA 93 5(Space S £t o] & B3l 3 B A A&7 A5 AL FAl 1

Agriculture) 77 A AA A 02 shkalA) 7 8)E 1L gleh T4 947 3k dZ5-Alo] YUY A AN 71eAE A

FASS) A= A& AGE A8 TR A A 28E FEaaL Theket &

o 4 e SR AT ASHT ) ol A s g L AR A

ol A A2k T332 A FA A28 AFAE 75 Bl % e

e wdoli12),
F BN 3, 71 P 5 G 240

1}1(5, old], 3 )2l 2:0] selo] A i"éﬁ A A o

(0 g

Zhy - (k)

Optimizer

n=ug £ L A

!

- ' 288 staEolE 4§|—-—-»] } OIS Physics-Al 24 7 82 elofe| 71
B35 AT A 93 niFel ARHo|BE Y 2 Y%} & B
249 A9 ol go] BiHolw, o] g8 B3 A% 3L FHH o2 :
] PPN ]

dZA|ojeles 7140 BREITHS,4). AEA

Model-based |, }
Predictor

Aojaes | |

Ql
= tfeke] el E dlofejol] o)EakH, $-5 EdAH dlolE 7}k Al ol

1 kL

AE 7. o2t = T<ee] v B2 HlolH Lo |

Supervisory

=
REERES R REERE R R
=
=
=]

o Aal=

T H .
317) g9, B8 A Ag 3 HAS R kel HZo] 9t 7 242 A AR (EH) lPhysics-Ai 29 7|4 32 Y R 21X Hlof 2D2F Y
HH5). 7% L ALZIE o3 9 Al Shmels A 9 5% 58

Physics-Informed Neural Network(PINN)#} 22 Physics-Al &%

Fig 1. Development and operation flowchart of PINN
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Loss Function
Construction

+ Dataloss

« Physics residual
loss
v Energy residual
v Water residual
v Gas residual

« Boundary / initial
conditions

Physics-Informed Neural
Network(PINN)

_____________________________

Neural Network

Input Variables

+ Environmental variables
v Temperature
¥ Humidity

+ Growth state prediction
v Light / Radiation

i
i
i
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* Resource consumption prediction |
[
i
i
i

+ Water-related variable
v" Water supply L
v Evapotranspiration(ET)

[ Predicted output: y_hat(t) = f_theta(x(t))]

Physics Constraints

+ Gas-related variables
¥ CO, concentration or
ventilation
v Control input

x(t) (time-dlependent inputs)

* Energy exchange & diffusion

« Water transport &
evapotranspiration

« Gas (CO. ) exchange &
diffusion

Total loss =

Physical

operators
Fg

weighted sum of
data loss and
physics residual loss
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Fig 2. Architecture of PINN-based Growth & Resource
Prediction Engine
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