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Recognition of Korean Menu for Online to Offline Stores :
VGG-ResNet Fusion Model with Attention Mechanism
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Abstract The 020 store model dissolves the boundaries between online and offline platforms,
providing significant convenience to customers. To effectively operate such platforms, small
business owners must provide necessary information in digital format. Specifically, the process of
digitizing Korean menus manually can lead to multiple issues, and the use of OCR technology
often results in high error rates due to the low accuracy in recognizing Korean. In response, this
paper proposes an enhanced OCR model based on the popular EasyOCR framework, aimed at
improving the recognition accuracy of Korean. The proposed model integrates the structural
advantages of VGG and ResNet, and incorporates an attention mechanism to significantly improve
the recognition performance of Korean. Moreover, experimental results indicate that the proposed
model achieved approximately a 3.5% improvement in accuracy and around a 1% improvement in
both confidence score and normalized edit distance compared to EasyOCR. Therefore, this
demonstrates that the proposed method effectively addresses the existing challenges.

Key Words : Online to Offline(020), OCR(Optical Character Recognition), Text Recognition,
Attention Mechanism, Korean Menu
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Fig. 1. Overall process for recognizing Korean menu
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Table 1. Proposed model structure of feature extraction part
Zero L
. . Kernel | Activation Batch . .
Block Layer Stride Pasdﬁ‘lang Size Function | Normalization Input Size | Output Size
VGG Convolution (1, 1) (1, 1) @, 3) RelLU [3, 224, 224] |64, 224, 224]
Block] Convolution an | an | @3 RelLU X [64, 224, 224]|[64, 224, 224]
MaxPooling 2, 2) 0 2, 2 X [64, 224, 224][[64, 112, 112]
Convolution | (1, 1) | (1, 1) | 3,3 | ReLU x (64, 112, 112] “2?’121]12'
VGG . [128, 112, [128, 112,
Block? Convolution 1,1 1, 1 3, 3) RelLU X 112] 112]
MaxPooling | 2.2 | o | @ 2 x x “2513*121112' [128, 56, 56]
VGG Convolution 1, 1) 1,1 @3, 3) RelLU X [128, 56, 56] |[256, 56, 56]
Block3 Convolution a,n | an | @3 RelLU X [256, 56, 56] | [256, 56, 56]
MaxPooling 2, 2) 0 2, 2) X x [256, 56, 56] | [256, 28, 28]
Convolution 2, 2) 1,1 3, 3) RelLU O [256, 28, 28]|[512, 14, 14]
Residual Convolution 1,1 1, 1 3, 3) RelLU O [512, 14, 14]|[512, 14, 14]
dl
Block |_Convolution | 2,2) | 0 | (1,1) | RelU o [256, 28, 28] |[512, 14, 14]
E'eAmded”i;;":'se x x x ReLU x (512, 14, 14]|[512, 14, 14]
Convolution 1,1 1, 1 3, 3) RelLU O [512, 14, 14]|[512, 14, 14]
- Convolution 1, 1) 1, 1) 3, 3) RelU @) [512, 14, 14]|[512, 14, 14]
Convolution 2, 1) (1, 1) (3, 3) RelU O [512, 14, 14]1] [612, 7, 14]
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Table 2. Number of menu instances
Datasets Instances
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Validation |Text in the wild 82,479
Test Self-built 930

42 H¥ 2 2 NE AR

B =Fo&E Ubuntu 18.04 29 AAE AR&3}
© oI Pl oH, BE ik £ NVIDIA
RTX 3090 13% 7t= 201 AR83Htt. Pytorch
= 1. 10. 1 B4, Python 3.9 B{Hog TZAES
FEINA. & FAA 48 4212, IR U2 2
A9} 7158 Eakeki Qow, el Ba & we
7} =8 ZAES AA3E Ao|t),

melo] JejoRt AE B4 9ol 942 3
A}9] 37]% =o] 3244 qH] 100TA=Z HA5H,
TFOIAAY FFer ARttt wix] 271= 2048
2 AAstal sk F 50,0008 whEof| AX 45




(o]l

Online to Offline AX2 st o= HiFT ¢!

r
T

sttt 123l 1,000819] ¥Enit A HlolH
ARgsto] mEle] 55 BrbsIolh 245t dare
02= Adam Optimizerg "o, 7] ShGE
1, 2891 5,3} B,= YutE o= Ho] ARGE= 0.9,
0.999=2 733l

%

fo N o

43 M5 47t & 2y

# =iolke 45 87 f18 Normalized Edit
Distance, Accuracy, Confidence Score®] 3714
AEE Bl At Y S HST

Normalized Edit Distancet: &% £x}9} A4
T4 7] Fa 4 SleE guRit) ol AE A
o, A, wAok= o Basgt A4t =5 ulok= 2
¥olt}, o]gA AXE ARE Ayl dEsH &
A} AA| A ol 5 ° 71 A gt |y A=Y
Hl&& Yehdch Accuracy= AA| EA} glo|Ex} B]
st FEEE ALt} o] FEr AAeL g
AP 5] YAJokE HIERE ARttt niARto R
Confidence Score®= X@o] A&t &of gt &
ES AulstH, o] Fho] &5 AlFErt L
g7 4= Qlok B7RE 37HA] A3 B/l wEt
Normalized Edit Distance= %ol RE&5E,
Accuracy®} Confidence Score® HS5E 9435
o= 9juolt}. YoM IEdt 371419 ARE AA A
3 Holg g Bd e go® E45h 5 Bt
9] A= & 33 2t

H#], Normalized Edit Distance® &4t A3}
£ AHKEY, BasyOCRY 7% Normalized Edit
Distance gto] 87.104% Yeldth ¥ CTCE A}
|35t Ak B2 77.176°02 o] & IA F59
or, ojdld MAUZE =UT Foll= 86.0162

ox
orr

‘

=

i

ah

B 3. 755 HolEM gt 85 Eot

Table 3. Performance evaluation with constructed datasets

C OfEIM 7SS ®L3t VGG-ResNet 83t 22 195

[ELE e B

2 BasyOCRET} &2 3102 UEhytt ol= A
2do] 7]& FasyOCR RdHtt EAS 22
X7t it AS uigith A HojlA
VGG-ResNet 722} ot HIAYES 235
9] F$8/4E =5t JYARE AIRF B2yt CTCY &
gl B 5% A0 & UEylth ol d&3 ARt
AR EA 719 BE 478 S E Zotelr] wizof, d
F R 077 MA| 78 Saeo] FFE v|A ofEl
A HAUEE AES 499 Normalized Edit
Distance g{o] oMl Zog FAHY. 7]& K4t
H W5l of At B ofdl A vAYEY ek
oF 1% FdH FA=E Yehdtt

Accuracy ZHo)|A], FasyOCR 2E& 67.7429] &
e g Byom, Ajk ndzl CTCY 23R 56.022
2 ¢ W2 s Bt I8y, ofdlA HAYUS
< B9l &St AQ e 71.29002 7|E 2dlvt
S o ok 3.5% o B2 £AIE 7SS

Confidence ScoreE B AHEH, BasyOCR
ndlo] M4 68.4570]9oH, CTCE ARESH A¢t
el 6851308 7t =2 SAE 7SS &
3], ofdld HAUEE AR AIF B2 69.414=
7 =2 A ASE 718 o= 71& 2l
P o oF 1% FAE Aol

E3Ho7 B uf AQket P EasyOCR REE
o} 431 J52 UERdTh £9], EF 29 452
=o]7] Y&l AUt VGG-ResNet 39} ofdlA o
&S =8t 292 Accuracy®?} Confidence
ScoredlAl IA FE Z2TE EHh o= AHE
Idlo] g A9 914 5= aatF o g JfAsH
== Uehdeh I8 4= A” S F9f i vl
TS QARE AAE UER Y, =2 Fg=g Ql4]star

o

A== T & AU

o
=

N,
i
_|L
rr

:

o rQ M
o5
Bl

L
N

A

Method |Feature Extraction| Prediction |[Normalized Edit Distance | | Accuracy t | Confidence Score *
EasyOCRI3] VGG CTC 87.104 67.742 68.457
CTC 77.176 56.022 68.513
Ours
Attention 86.016 71.290 69.414




—
(o]
»
rol
Hl
(o)}
HT
[}
>
ojm
=
i
>
Job
ﬂ
|'-||:|

=2%| A17H M4s

’\’ { -h&{:“-f
‘ % U o
mmje’l%’v) gl "N
fefole
0.000 Ii!HV;} ;
of A 00K
:L,;‘SSSS B 000
:-'-13.000 OE]’?'E- 4000
eepl o0 o =1|5.000
::;m =) (000
"B o5 500

8.000

J3 4. Mot SHS Olgst 7E oF HimHol Q1A oAl

s _ 3,000 LI AL S
TR 000 M| UM
T 7,000 Skl

Fig. 4. Recognition example of constructed Korean menu using proposed method
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