332F: T4 S 9= rollout

2 =5 vt A vl 2 uHErte

374 Ao} 1030l 37| L= S BRRTh 37 G ZHLR AE YA 2 Solgith O 2 208
FOHB SR & ofgA Wty

c 4y eE MEe T=H[SL?

N T}o

( )

Bsk
| —_—

10 min A2t

Sunwoo Kim - 37 &3} 2|2 S}E ¢35t A ZH|0|E B EllE] 3Fat-1/29



A GPFNZ 7He o] 25k}

Z/do) =257 Mol Y2 f-all= w2 2o ALy ThA] X g|sfof & 4= Qlt.

rfo
H1
N
My
O
H1
rel
2L
N
ox,
rlo
o
|
4
39
i
ol
L
2
=2
9
=)

|
2
30
rlr
o
Y,
9
o
gjo
o|o
i)
2
of,
oQl!

o = } ©
= quﬂt

~ 0.8 - |nitial [1.2, O, 0]

S —— |nitial [0.2, 0.8, 0.2]

£ o064 N\ e Same steady-state B = 0.4

S

.Ir_ul

-I!: 04— ------- e ——— e 0

C

Q

c

o 0.2 1

(0]

o

0.0 I T T T T
10 15 20 25 30
Time (min)

T=330K,t=5min, C Af=12mol/L. 7] /Jej¥t c}=t},

Sunwoo Kim - &7 ol &2} 2| 4|3}5 9]gt A 2A0|E ZdF 352F-2/29
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co=[1.2,0,0], T=330K, =5 min, feed = 1.2 mol/LO| " ¢: = [1.153870, 0.045672, 0.000458] mol/L.C}.
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300-360 K, t = 1-10 min, feed = 0.8—1.5 mol/LE AF&5tc}t 729 2% A|E-2 sE# 2] block 67HT.
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/3 Elj o] MLP2} scaling

6 — 32 — 32 — 3, ReLU hidden layer, linear output= 22t The}0| B 4= (6x32 + 32) + (32x32 + 32) +
(32x3 + 3) = 13797} c}.
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Z 7] Aeet nlel o8 17t 150707 ol H-2 u):

pred = np.empty((len(controls) + 1, 3))
pred[@] = initial_state
for k, control in enumerate(controls):
pred[k + 1] = dynamic_step(
model, scaling, pred[k:k+1], control[None, :]

)[e]
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=¢] Dol 22} H|215}7]

RMSE, mol/L A B C
One-step 0.001170 0.001288 0.001163
Rollout 0.009465 0.009629 0.010425
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Rollout errors; dotted lines show one-step RMSE
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So=C_Afe] 3L ¢} FE7F WolR 7)% 55 &2 {9 w=oh L

A= 0 2 A 5] A] b=
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HardEF 52 -0.001152

Sunwoo Kim - 27 |51} 2| A|5}E 9J3t A 270 E e

3574 24/29



2129 x| Lo AE o2 So}7}7]

30% B =%, mol/L 7|1& 2d MLP rollout
U 330K 0.400091 0.399819
10201 330 — 345K 0.420021 0.411526

T AAA 252 17 Al el 302 B 57t H =T MLP= 1

FZ =X 5 2F(0.00850 mol/L A
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Al2s 2o0f 7]1Z el 2AbE &4 2 e scaling, 13 NotebookS ©9rTh.

python -m pip install -r requirements.txt

python week@3 lab.py --output-dir week@3-results
# CE. 22 OOlH 2= LAl ot55t7|
python week®3 lab.py --train --output-dir week®3-retrained

SE]- A= o], E&-scaling, one-step-rollout RMSE, horizon 18, & 2% A= o] 4 A =3t
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https://sunboogermany.github.io/assets/courses/surrogate-models/week-03/week03-lab.zip
https://sunboogermany.github.io/assets/courses/surrogate-models/week-03/week03_lab.ipynb
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4. UG A2 FAISHL 27| FHIE HHY 7] o= A4 2 8]t
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https://sunboogermany.github.io/courses/surrogate-models/week-03-reading/
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hk = go(Wxxk+Whhk_1 +b)

9k = W,h, + b,

&4 hldden stateS 7Y AISHCH LSTM2 gateE ©]-23F memory

RNN= 3}
£ A5l °|aw 3o,

el D]E‘H A5 4
T+&: PyTorch RNN-LSTM.
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https://docs.pytorch.org/docs/stable/generated/torch.nn.RNN.html
https://docs.pytorch.org/docs/stable/generated/torch.nn.LSTM.html
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https://proceedings.neurips.cc/paper_files/paper/2014/hash/5a18e133cbf9f257297f410bb7eca942-Abstract.html

