ISSN : 1226-7244 (Print)

ISSN : 2288-243X (Online) j.inst.Korean.electr.electron.eng.Vol.27,No.4,561~566,December 2023
=EHS 23-04-27 https : //doi.org/10.7471/ikeee.2023.27.4.561
194

oA EAE B B

il
il
<t
9,
s
D)
jn:
i

Aoz Syl B AT

A Study on Improvement of Image Classification

Accuracy Using Image-Text Pairs

** *
Mi-Hui Kim , Ju-Hyeok Lee

Abstract

With the development of deep learning, it is possible to solve various computer non-specialized problems such
as image processing. However, most image processing methods use only the visual information of the image to
process the image. Text data such as descriptions and annotations related to images may provide additional tactile
and visual information that is difficult to obtain from the image itself. In this paper, we intend to improve image
classification accuracy through a deep learning model that analyzes images and texts using image-text pairs. The
proposed model showed an approximately 11% classification accuracy improvement over the deep learning model
using only image information.
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Fig. 1. High level design of proposed model.
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Fig. 2. Detailed design of image model.
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Fig. 3. Detailed design of text model.
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Fig. 4. Final classification layer.
J8 4. 2F 27 40/0

data result

image weight

text

There is an adult LSTM
woman and a dog
walking in the park.

Text weight

Fig. 5. Image classification results example.
J 5. O|OjX| F Zut Gi|A]

v. &

oot

=
Z Y 24

A3 gloJE& COYO dataset[915

olu|R-E|AE AL 5000715 AR oH, Sks Hlo]E]
9} HIAE dolE= 8'2-‘4 HEE g3k

:LE] 6 oeq EEﬂ 71—8 o]-}\ 1:1]0]1519} Eﬂ/\E 1:1]

olHE ARgFon, Sk5E 0.001, X 7] 32, of=E
4 1008 71&0 & k&3

e & A3 ofw|R] HlojERt &85t ofn|R] i
9ol CNN2 1 A3 9F 0.8 =
oju|A-EAE -5 L83t A% A+ A
FATFE, FEE oF 0.83562 HAT AL 2L
I FFE 9F 0.93159] FYEE Bt o[u|A] HlolH
ThS ARG AQ-HTE oF 11% ARSI

Classification accuracy of traning models

0.94

0.92
0.9
_ 088
g 0.86
g 0.84
2 0.82
0.8
0.78
0.76

model by prLor

CNN model proposed model
research[2
W train 0.8267 0. 8356 0.931562
test 0.8251 0.8349 0.92595

Fig. 6. Classification accuracy of training models.
J% 6. SHREES 27 F8x

AjE BEL thE AYE = ded ZEE ojujA]
£ Aste] SYPAE EFoks ZEoth o]u]A] A
HEL conv2d®?}t maxpooling2d layerE &34 o]n]

A AR} conv2d®E oA EAS FESF
maxpooling2d® A £0]1l 583 EAZ vHE
5 flatten layerS S34] 1310w Wt €A
A BEL2 LSTM} attention 7]&& ARl AF
. §AE fo[EE LSTMES B4 HAE Holy
AgJstH, attention 7|2 LSTMO] &gof 715X]
ShFotaA o& 583 HAE FHO| 7lAE & ¢
AAl Hct, opreto g Ak BEQl concatenate O]
A= ou|A] Aot BAE 7o) AughE ?3'01":}.

AlRb Zdo] L7} okl olf= Hrp B2 K
£ &&37] dzelh. ofm|X&ERt ofuzt HIAE AH
T oM &8st Q7] "ol on|A] HHETe 285t
HdEn 5 B2 JEE SEolo] digZ Ftith &
St ojux|e} HIAE AHHI7} AT HAARI H-fol7o
b £2 45 Helth

H

)

rulo 4
»

m

e wy pok




198 j.inst.Korean.electr.electron.eng.Vol.27,No.4,561~566,December 2023

7 e og:mﬂ | 3 Ak ojujA-HAE
A 1A £ ndy} =
oulA| H
7IEA|2 ) AE HlojE9] 7%—%1% 23 ol
A £75 AFHH oA gofERte] AjZh g Hofe
& ouA] £7 A3 H|ust o
7] € BHE HAE Ho[HERE
719 Blus o w2 S5 A9

f
o)
o
m
et
2 a
S
|
ﬁ
Zi
O
O
&
3
d

2 757

FE AFoIHE HAE A HE ovA] 7
wdlo] Aatkg Atstaat gtk E3L oA £RE &
HE sh= Zlo] ofd ouA|-EAE g B3] ZA|

€A, o|u|A] MlZHH el 529 AR v EAX i
AstaA}l gt
References

[1] K. He, X. Zhang, S. Ren and J. Sun, “Deep
Residual Learning for Image Recognition,” 2016
IEEE Conference on Computer Vision and Pattern
Recognition (CVPR), pp.770-778, 2016.

DOI: 10.1109/CVPR.2016.90

[2] J. H Lee, M. H Kim, “Image classification model
utilizing text to improve image classification
accuracy,” Annual Conference of KIPS 2023, p.4,
2023.

3] J. Johnson, A. Karpathy and L. Fei-Fei,
Cap: Fully Convolutional Localization Networks
for Dense Captioning,” 2016 [EEE Conference on

“Dense-

Computer Vision and Pattern Recognition (CVPR),
pp.4565-4574, 2016.

DOI: 10.1109/CVPR.2016.494

[4] Alex Krizhevsky, Ilya Sutskever, Geoffrey E.
Hinton, ‘TmageNet Classification with Deep Con-
volutional Neural Networks,” Advances in Neural
Information Processing Systems 25 (NIPS 2012),
p.14, 2012. DOI:10.1145/3065386

[5] Sepp Hochreiter, Jirgen Schmidhuber, “Long
short-term memory,” Neural computation, 9&),

pp.1735-1780, 1997.

DOI: 10.1162/neco.1997.9.8.1735

[6] Yann LeCun Leon Bottou Yoshua Bengio and
Patrick Haner, “GradientBased Learning Applied
to Document Recognition,” Proceedings of the
IEEE. 86(11), pp.2278-2324, 1998.

DOIL: 10.1109/5.726791

[7]1 Jacob Devlin, Ming-Wei Chang, Kenton Lee,
Kristina Toutanova, ‘BERT: Pre-training of Deep
Bidirectional Transformers for Language Under-
standing,” Proceedings of the 2019 Conference of
theNorth American Chapter of the Association
for Computational Linguistics. Human Language
Technologies, Volume 1 (Long and Short Papers),
pp.4171-4186, 2019.

DOI: 10.48550/arXiv.1810.04805

[8] Ashish Vaswani, Noam Shazeer, Niki Parmar,
Jakob Uszkoreit, Llion Jones, Aidan N. Gomez,
Lukasz Kaiser, Illia Polosukhin, “Attention is All
you Need,” Advances in Neural Information Pro-
cessing Systems 30 (NIPS 2017), pp.15, 2018.
DOI: 10.48550/arXiv.1706.03762

[9] COYO-700M: Image-Text Pair Dataset “COYO
dataset,” [Internet], https://github.com/kakaobrain

/coyo-dataset

— BIOGRAPHY [———

Mi-Hui Kim (Member)

1997 : BS degree in Computer
Science and Engineering, Ewha

)
"

Womans University.
1999 : MS degree in Computer
Science and Engineering, Ewha
Womans University.

=
1999~2003 : Researchers at Switching & Transmission

Technology Lab.(ETRI)
2007 : Ph.D. degree in Computer Science and Engineering,

Ewha Womans University

2009~2010 : postdoctoral researcher of the department
of computer science, North Carolina State University
2011~present : School of Computer Engineering &
Applied Mathematics, Computer System Institute,
Hankyong National University.

(565)



A Study on Improvement of Image Classification Accuracy Using Image-Text Pairs 199

Ju-Hyeok Lee (Member)

2022 : BS degree in Computer
Science and Engineering, Hankyong
National University

2022~present : MS student in School
of Computer Engineering & Applied

Mathematics, Hankyong National
University

(566)



