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H W8 719k ojuA] HA(Contents based image retrieval)s & 54 HH (Feature vector) FZ°l #3
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Abstract

Recently, feature extraction methods for contents-based image retrieval method is generally based on DCNN(Deep
Convolution Neural Network) technologies. A problem of the existing DCNN based feature vector extraction methods
is that they do not reflect the class of objects of the image and the positional relationship between the objects well.
In this paper, a new feature extraction method that extracts global features, object lists, and object relation features
from images, and combines these features is proposed. In particular, a new concept of object image to extract object
relational features is also proposed. Finally, in this paper, an experiment comparing the existing method and the
proposed method is performed using 100,000 MS COCO data sets.

Keywords

contents based image retrieval, CNN, object image, image feature

* St n Bty ZFE e * Received: Dec. 19, 2022, Revised: Jan. 13, 2023, Accepted: Jan. 16, 2023

- ORCID'": https://orcid.org/0000-0001-5152-3213 » Corresponding Author: Seokil Song
- ORCID* https://orcid.org/0000-0003-1589-728X School of Computer, Korea National University of Transportation,
# S BTt ZAFE 38wl (AR A Dachakro 50, Chungju, Chungbuk 27469, Korea

- ORCID: https://orcid.org/0000-0002-0110-7155 Tel.: +82-43-841-5349, Email: sisong@ut.ac.kr


https://crossmark.crossref.org/dialog/?doi=10.14801/jkiit.2023.21.1.121&domain=http://ki-it.com/&uri_scheme=http:&cm_version=v1.5

122 AA oA S o] &3k AAZE #A Z]wke] W& )uk owA] A4 7Y

LM 2

Y8 FIE olEl A A4 e del ojulxe] &
A3} wojEllo) o] ARE olnA EASE vl
siol Aol olHA% g FAR olWAE A4
= Zelti, e 8 oA 4o Fews

2] g woleilol 2 ojvlA 54 $2 By o
A AT FAE 34 e <) 29En
e g A oA BA 33 Hue 4

A 7k

o8 EFE T Ut FAY 7|6y £4
o= SIFT(Scale-Invariant Feature Transform)[2]<}
ZE o] tsF ol

DCNN 7|Hke] B4 F& Wid= [3]-[8]9 22
WHEo] &gt o] WHES DONN 2do] EX
AlS(Layer)d] 8-S oJv|x|e] &4 dHH=Z A&

o B19A= VGGNet[8]= AH&3te] olm|=]e] A
E7(Global feature)s FZ¢th DCNN 7|4 B4 &+

2 oluA] A E4E F5T v VGGNetd
Z(JEH %aﬁ]Z(Max pooling laye )J/} 2443 g A

HHN

‘1.“\(B0und1ng box) —r—r*”} DCNN

A WEHE FE8to Ao E7a>(Loca
3. SPoC[S]olM=  wEAEE HEFA
(Convolution layer)?} 9AZ2H EA3} 3 A2
Hol| thoFgt E¥(Pooling)= 338l F %?l
HES o|u|A|9 A EAHCE AT
T wpA 74%—?—"4 ASol 949 oy 74]%‘, =44

s} 3¢ ASY] 2ol kg E9E FIEH £
g5 WS A a} W Z Wilsle] £4 WE
2 AR [7]9141= VGGNet] ¢ 2 Aol

d
A olmA] AA EAE FEot AA ©@A REE
O10] % Yolo vA9E %3 AH Zer ==
(Object class list)< —%—%Y_{}E} F2H omA A &
A AA SHs 25 5 HEHEA AREIITH
ol’d 71=7F DCNN 7]§ke| olm|z] &4 &
=2 oA HAle £ 2 AA e i, AA 9
25 st glov AA 7o A AA

A

o] 9A, A7l 1A Xt B =EdAe
DCNN 7]9ke] ojujz] BF7]9k 24 &4 7|H<
o] &ste] ojw|A| AA A, AA Y2 5 I8
1 AA BA EAE Atk AEE ovA £A
F2 WS Akt T3 Algkske olnA] 4
FZ P A% FAZ vl e Zo] AS
it

olmlx] HA EAL VGGNeto| Al Y& ou]z| =

Yoz dro} FZHL olu, o|n|A] HA EAX
VGGNeto] &1 2 Al FEHW 4,096
715 7MY AR 22 552 Yolo v4olA €
2 O]U]X]E YPoZ who} FZ2HT} Yolo v49 &
AlZolA v ¥ 2(Bounding box), A4AS] F
EH/\(Ob]ect class), AIZ]|% A 4(Confidence score)e
FET o] F, AAY U gl AA F
o8 ARGH ol 7|t oA HA 5% 73

A B2 23 e J1E PHTI 2ok

fe

i
an
=
_>.:
rlr
2
E
A
r\l
:[o
>~
ol
Pﬂ

N
ol
>
a2
2l

¢

oo Sl m L
2 @ o o g
S

i_“

o

=)

b

i

o

ox

ok

ot

£

i

2

&

o

o

)
2

O]U]Z]h A v uk2 Qo] 23}
(Pixel) &= A S o2 A4
HoE AN A& olm|A g} FUT
of ofmzlolty. ofuf, F 7}A] o]}e] AA|
A e JHE et 52 AAY 2

FAdoz AT o]E VGONetol HH<
x4 ﬂlzoﬂﬁ 4,0062F¢l o AA A
o} w3 FE3 EA 1Y A=
kgt O]U]X] A E4 2 A4
AP+ RBF(Radial Basis Function)[11
a8 AA /A 54
Jaccard[12]5 F3 AAtET 12 ALE 7
A= @2 7RIS Adste] T oolnA] 7Ho HF
TAE ghe ALk

I8 12 @9 29 ofmA thel (b) oJH]A
A B4, () AA 22 5F EHe o83 o
n) A ElolEHo] 2o A frAb ojEAE AT T
d) 7P AR om| A7 AN E AAE HofE.

bt
ot rn
o

o Nz

Oéo&
r‘-Yi-llN' JlmHU 12 v Ko

N
-~

Mt = o oX N ¥
z Mo 2 m{o
ot

Jm o
oX TJZE —W‘
= Lo o
2

—_

o

oft
ol

2,
>
(i,
s
o rfo

X



Journal of KIIT. Vol 21, No. 1, pp. 121-129, Jan. 31, 2023. pISSN 1598-8619, eISSN 2093-7571 123

(b) olnlx| MA S
(b) Global feature based query results
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Fig. 1. Comparison of global feature based query and
object list based query
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Fig. 2. Overall architecture of the proposed contents based image retrieval method
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Division Existing method | Proposed method
Top 5 582 % 66.4 %
Top 10 55.0 % 63.6 %
Top 20 534 % 57.0 %
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Fig. 4. Example of query image
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