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- got EXHE Q4] (Optical Chemistry Structure Recognition; OCSR)
oz # O FAHXZQIX] QA HAFEHZE CHEY| 0|2k O] H

> =Xt X O|O[X| & ¥ H
(e.g., SMILES)Z £t 2
> SMILES : EAFEE EAIEE #905t= S

OCSR

(img-to-txt)

"CC1=CC(0)=C2CC=CCC2=C10"

« OCSR2 EHXIZ0 MC"E|01 =
7t 2 OCSR 22 7|22 3tot™d st 8l A8 8 20 M S 1tx|

La b. Copyright 2024. APC Lab. all Rights Reserved.



OCSR CHE AlY|: MolScribe’
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|
single single )
: bond
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Input Image } t Cxi i Nxu p Cx3 py e 3 =
+atom | @
‘ B e e e e
B N/ —_— Image —_— Graph 0 100 200 300 400 )
Fe s TN G et 1

: MOLfile / SMILES

» Image Encoder (swin transformer)
> Y= O|O|X|of Chet SEHE At

« Graph Decoder (transformers)
> Image EncoderOM L2 SEHEHE 7(Hte 2 X} atom)dt 28 (bond)E W=
> Atom Predictor?t Bond PredictorE O|&35}0] 2Xt7txE 2t4%t

1. Qian, Yujie, et al. "MolScribe: robust molecular structure recognition with image-to-graph generation." Journal of Chemical
AP c Information and Modeling 63.7 (2023): 1925-1934.
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=X = 0o|O|X| AEfS(style)0f S mWOlIF'H(fine-tuning) &Y EHR
«  MolScribel| & & G[O|H
> PubChem (1m680k MEo| 2 O[o|EH&Eh PUb©hem
« PubChem2 a5t R 2 0|83t PubChemit AEHYO| CHE ZX}EZE 0[O X|0f
Aot QA A=t 7t =X (s

e Ot2fo| OJAl= ChemDraw AZEQO{Z 2l XX HO|E 0 Cist ML o

( o xick | CC1=CC(C#N)=C(NC2=CC=CC=C2[N+](=O)
~ @(:;o- SE | [0])s1

o/"l‘\é i ”"‘"\éz

CC1SC(NC2C([N+]([O-])=0)=CC=CC=2)=C(
oll C#N)C=1.CC1SC(NC2C([N+]([O-])=0)=CC=
CC=2)=C(C#N)C=1

Al

PubChem ChemDraw
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OCSR 1j0l =50l 0|2 =

Ot

«  PubChem O|O|H{&E AtHStEE 2EZ fine-tuningdt= T

]

> fine-tuning

train OCSR
PubChem oretramed) —i—b OCSR
EhemDra@

- 24, ChemDraw £EtE S S29| st5A|7|7] 2ol = E2 &2 HOIH7F 2R

> ChemDraw?2| 57047} H|O|HZ= S &%t fine-tuning0| {2

Ctarol E30|0|E| $EE 9/5) DDPME E&
7
=}

H|0|E|{ ZZ(data augmentation) 7|2 H| ¢t
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DDPM (Denoising Diffusion Probabilistic Model)

- Diffusion model A 0| £5t= 44 2 (generative model)

- DDPM &t& Mt

https://sushant-kumar.com/blog/ddpm-
denoising-diffusion-probabilistic-models

Reverse Process

- DDPM 4d 1p78: gele] LO0|=(xr)E WEZ I reverse processZh= 0| &2
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Pseudo-labeling’

SMILES(=label)

OCSRE ¢

A 717] 218§ ‘O|0|X|'*} ‘label'O] &

> DDPM O|O|X| 2t M-d35tH, 2} o|O|X[of Lot CHS =
label M E 7} EXjist

> 2AE & 57

> g0|=0] §l= E1|0|E101| OIM 2] 0| =(pseudo

label)2 &
learning) &

_|_E|7<

t & (semi-supervised

@ Labeled dataZ A}
@ AMNSEtE BEZ unlabeled datall labelE 0|=
3  Pseudo-labeled + Labeled data&

AL O AL
Mats=2 =

ALEDH Mets

Labeled data

-

2|3t pseudo-labeling MES &8

Unlabeled data

® 00
Predict

® 00

Model =P 506

o 00

( KRetrain ‘l,

Labeled data Pseudo-labeled data

oo 00 Append LA

o000 + 00

® 000 00

| BN BN N ) ® 00

https://www.researchgate.net/figure/Schematic-diagram-of-pseudo-labeling_fig2_341813397
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OCSR LtQI7'J0| of2{2 %2
DDPM + Pseudo Labeling 7|

HO|E{&letS g1l o 2
=]

[ — |
2o

Original
(labeled)

Inference
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Train
Sampling
Pseudo
Labeling .
Synthesized
(unlabeled)
Retrain
v

Original
(labeled)

Synthesized

(labeled)

(D DDPM train
» ChembDraw H|O|E{Z DDPM &t&
@ DDPM sampling
» Atz O|0[X| &g
(3) OCSR inference
> Pseudo-labeling =&
(#) OCSR retrain
> ChemDraw + DDPM

> Pretrained 22! retrain
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Tanimoto
Method Data size similarity
(for finetuning)
ChemDraw
Pretrained - 0.714
ChemDraw 4,163 0.847
ChemDraw
+DDPM 14,728 0.901
(ours)
> QUM HE: 5.4%p T
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1.  Pretrain=l 2 & }b .
aseline

2. ChemDraw

3.

ChemDraw + DDPM (ours)

wXAS 7|uke| s8It
> ChemDraw H|O|E{&elE training & testE =&
> Training dataset: 4,1637H

> Test dataset: 5007}

Bt X|# - EfL| R E JFALE(Tanimoto Similarity)
v HE SMILES?} 0|3t SMILESS| QAL ™S I8l At
v 10| 7ttE2+5 Z20| F2otA QAN i TS
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&2 23St DDPM + Pseudo labeling 7|8t st& HEHS K| ot
- XNQHEI2EF2=E QA HEE 54%p FHAZE = A= =20l

oo & %&fé}xl %O ™M pseudo-labeling = =7t
N

O O|E A9l DECIMER H|O|HE2 =

e
T2 AT i BIC(=S)[E]
« Pseudo-labeling 7|5 1 =3 A+ 5//\:5
. [ CHOFst ooo Jot UnaES M ofl 5
1 ChFet OCSR of Mot YnelE53 C2NGD =S
DECIMER
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