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29T E T AARE S W dojue=
‘AF2kA]= 74 A Vanishing gradient) ¥&A°7} 5%
st AeS Fo SEed AdsA Ha
1990 tio] SolEA A= oA & H ASS
SHA HAS olAH 33] °]5""]7§‘%}°]E]r% =
of2 ATEo] & Hd
Hed A 753 Zﬁ'rr
55} tH(Zhang, 2015).

AEAAE ] AYE o)’ TAE2 20001
ol SoA ™A AFE S deo] H %X-LO—E
=, A A= A £AE sl A
o S0 AFAEel o) AAEHHA A
2t 2 E7] AlRSEAT. =3 GPU(Graphic
Process Units)®] W2 FojE5S &8st BHE
A& 71ERY E3 wEA A2 5 A =
Rom, kol Hagh tolE e 4= AEUY
LA A dd S22 Holr] AlZFeTH
olelg = 3t A ‘331"‘ AT HA EUE
W7] AlzReF =], 71E o] olHYstd
ojm|A] Q12 A4 1A B °§ QA RS o
& FokllA " RS0 AHE HolH
F857] AZ8E T (Choi and Min, 2015; Kim,
2010; Zhang, 2015)

o4
3L
[}

FOJ

d

oj¢} 2 HEdo| o] && FokE F °l
A Q12 HEe gHdo] 53] 3 s
olar Utk 20121 =7 oW A 14 th3] T I
<9l ImageNet Challengeol|l A &2 AA7ZH &
=ZHs]  WFE CNN(Convolutional — Neural
Networks)S %o} &8 7= Held 2ol &
71E& darglge vls) & 8% xfol2 53k

A Azl FE ) AAsIEd, of 03
J

|

S

o]F Z}F o|H|A] Q14| Eoko Al CNNE TFE
g Hed Ry Eo] FE3] FoFaiA HEA o
oA #E A7Ee E5S 1Al HATHKim

et al., 2015; Krizhevsky et al., 2012).
ol21g Held 7]k o] x| /14 A= A=
Q14 A= 7]} th R-CNN(Regions with
CNN features) 7]& Held 7|¥k o]m]=] Q14
ol AA AZE 755 F7ete, Heid 719
% 283 AHE dA B S FEAT
(Girshick et al., 2014). TFF o] = o8] A4k AA
< AAcF s7] Wi $57F etk @)
AN o]E ] Sl A Fd AAH S
7+4-3}3F Fast R-CNN(Girshick, 2015)3}, 7183
o2 ZH gY& MdEslokste TAE At
Faster R-CNN 5°] 7% 2 tHRen et al., 2015).
HTole OS5 WE Y £55 98 9Y =¥
o= 9A HEH AE Al Thedh
End-To-End A& {14 B3 o] &3 Qlt}, o]
o] tjxEZ<Q0 dE SSD(Single Shot Multibox
Detector) 2 YOLO(You Only Look Once)9} 22
Held 23 o] A=t o5& ARt
THA ol Al W Al f1X] 9t FRFE ket
9 doe S /AL UoHLiu et al,
2016; Redmon et al., 2016).
o] T & dA7ollA &8st Y= SSh =

o
T
Z. = = [e)
vy Fx F 54 2% REY AF RS A



olo|x| Lhel FIfl= elAg ¢IFt Heid =3

cloje] xS Y ot

FEA HAY 3o, d4staat = S
o] B4 uta B Aed RS AT
Stk AH e AU 9Tk 1 o2 217} 3
S AEES FE A7) Y8 ‘Anchor Box’
%2 ‘Default Box’, ‘Prior Box’ 522 &&= 7
F 2o A4 WE BT AU FolAL
(Liu et al., 2016), 54 F= Fiof &&=+ o]
n)z) ¢l 23 = el VGGle 2y 92

p:

& A
TZ2E HIPsty Ass M AR A
(Cao et al., 2017). ©] Qo= AbE U2 A&
Fo)7] S5t AE FE9 d‘ #(Convolution)

ol 93 H(Deconvolution) & 2 &&= RES
713k DSSD =& To| EAZtHFu et al,

2017).

3812 FEAF Q12 (Optical Character Recognition;
3t OCR)< 38t WA
of

o] = &3 "AE oln|
Al = olnA] o] HAEE AYT = 9}
+ H92E FHE HNATE ZE2A2E A

SHok(Singh, 2013). ©]& g OCR-2 1870 C. R.
Carey’} FZ A EAlo] & AFE-3t= olv]A] X
F AN2"Ql g 22U E B et A A AHE
AL, 1940t 9 A g HFE7F AEEE
A BA3) = ATH(Eikvil, 1993) %23712] OCR
7]§£ 5].;(4;(40] :L/y]zﬂn].o 15;:_]- _/,: 0}1%2
U A g SHAIE AT F A HA
, O Yo7t & A7 AT F e 5
o2 WA HTHEikvil, 1993; Deselaers et al.,
2012). ©]2]¢F OCRS Fo|Z & A ZA4E H
FH dgstAY 203 EAoA H2EE
T2 o 5 oA WA F&3HA &8
AT

Kl

T8y o33 OCR 71&e @A) F 71A ¢

FAHS AU dt A HAZE B vl
& SAE & FHER Rt otk o F
0], & 03 &l 09 A F M A=

FrAFeE7] wZoll &% 14T sl Ak F
HA 2= W go] vl ol ALY, BHE X §2
a8 9ol A A F AA ek X3v=
Ho|th(Patel et al., 2012). & 7] OCR 7|&2
AFAJA A o AE AAT o) T2 H5e
Holxgk, h& g7 9] onA| W gl
Aah Hlols W7, A7k A4, 2
oafak EERRERE S
. 2015). 0]2 S&3h7] 98 v

%ﬁ (Hand—crafted)?f} Zyz}e] ojwm] %]
0 Soa 545E N

), ol mx
l‘_r‘T

o £
H’.1_,
I‘-.J o,
nlE:
l-ﬂJ
a S
X0
o
and _]>4

A RS & FE5HA] Xt
HAIE EHTHJung et al, 2015; Yao et al.,

2014).
o]¢} 22 7]1EY OCR 7]&E2 °olvA U
H2E Aot 7 Lalz]E(Segmentation
Algorithm)©] %S ZAA3ATHPatel et al.,
2012). AR QIEA 5] HEEde BFE ol
A Ao T4 =eu7] AlZrekAt olm]A|
£ d4str] flel dEde A-g-st

A7} WolA 1 gl o#a% Lféoﬂﬁ d

ki

r°\‘

= EO]EF 7Ur7} B
o] QATh(Singh, 2013). & AT A FE2
dlolelgo] Qut EAske Th2A] Tk A
o} 2% WA omAEE FHA Y7 71E
OCR 7|&E9 AE A4 e L83

i

7195 14 =¥& vHERiTh
B Ao} §ARE ATEZE Gupta 5(2016)



o
N
i
3]
o
1x
ne
ru
o
Ral
rlo
Ho
=
e
02
o
O
Ho

o] ojw|A] o] P 2EE A8 fla] Held A HHd 71 7 Abm Y Y T, SEY
719 719k ARERIY] B F Ul YOLO(You %12 4% oA £& A% ¥l SSD 2¥&
Only Look Once)E 7NZ3}a, o]& EAAF|V] ZIdto 2 &lo] 719 e Q1r|e] ZEEEIS

g3 ol o7 HoHE AT} AL 5L = NESFATHLiu et al., 2016).
T Stk v 7€ Aol I4719 e 719 1479 Z2EES 7]E SSD9}
Eol7] 98 By F2E vt E Ao 3 Zo] A oA E dY v Y & V&
T A Hlgl, & dTdAs | 54E Ad o] olml#] Q14 ¥l VGGI6 P 54 F
FHolH7} Q1 REYS G 8A 07 Al = ol Hw S FHe We A FE
T AEAE Yol o]F Faf <14 =y HEE 54 & FEd4 74 5 HE 334
Bos wolaA doe= AHolA A7k st EAES 283 7|HES A, 27 B TR
T 3 g A d3ste de 72 AdE FEddA A
AT 71 ES F FHS] 43 TIYEES
5315 5== NMS(Non Maximum Suppression) -
3. II}E HIA~E FZ uiot Y Sd I, 28a HF A4 dAE E-ste =29 B
gIO|E{ AAIT| JHut Hog o]Folx Ut o]& =4 ow wds}

A <Figure 1>3 2t}

3.1 El3ue 235 7|9 QlAl7|9] Iyt B 719 = Q14719 Z2EElel gk #HA
AR O 2o oA dY AR A
& AFAE 71 OCR 2207 BLAHIZ g9l ssD mao] ql4jshe AHB-Eo] Hl3
o AR s WAl olH1A 14 Bolold & @ s)9l= A4} AT A F]
Aes Holal gle WY 7IHe 88 A2 yuroz 7)) Ags AL wEle, AE
& 71 E QA7) M-S A= AT AMEE A Fletg 7 o)A S Q¥ u] 500%500 LA E
A Apl2z BiEel 44 vlel AME AU wna ol AE 4F BEg AT 54
= A3 HRER MR He, ool M 22 nRdae g e ojuxSo] T
AR ded B2 ojv]A] W Ak Y 2 FAE =3 AU £YMax Pooling) =& £}
olgt FEATh AHE 2 BRI oA W g 7t 71YsSe EXNSS YR o
Aol 54 Sadte] AbEol EAlEEA o A TAE0 Q. & EA 32E HEo Y
- wRke] opyet o= ARl EASEAE /L ok gl = “Conv_I° FellAE 719=7} 7HA
Aol Zhsshzlell, Fd S AEelM 7I9E 31 9= AAeg A7 AT e mA
2 iAstd 83 @ PRI omA| /b o} Ex=o skhain, R Hol QI <Convd 3
A 7IHESEE B0 AN F AT B zoe & S 5E EJELS uto s
Atk B3k 71E ATEeAE A A B8 gulbxel 7)Y =50 At EHES dgdt
gedte] Y2ESL A4T A AT A 8. geln ang Hel Y Convé 2,
(Gupta et al., 2016). ¥ 7= 7|79 A2 7} ‘Conv7_2’, ‘Conv8 2’, ‘Conv9 2’ 5 FdA+=



=e2tel LEEAM 4F Y o|0|x| LHe| 7|9

oIAE ¢If Held =3

HlojE] XS dd ghot

— :Classifier

A

VGG16 Model /
(Convl_1~ pool5)

Catalog Image |—> 3
{500*500*3) || 3

Conv4_3 fc6 fc? Convé_2
(63*63*512) (32¢32*1024)  (32°32*1024)  ({16*16°512)
(Filter: 3*3) (Conv:3*3*1024) (Conv: 1*1*1024) (Conv: 1¥1*256)

suondaleq
L
L

o
2
o
n
=
o
3
F
o
(%}
c
-~

Conv7_2 convs_2 Conve_2 pools
{8°8°256) (8°47256) (2°2256} (11+256)
(Conv: 1*1*128)

(Conv:114128)  (Conv: 1°1°128)  {GlobalAVG}

{Conv:3*3*512,5-2} (Conv: 3*3*256,5-2) {Conv: 3*3*256, s-2) (Conv: 3*3*256, 5-2)

\

v

!

Extra Feature Layer

(Figure 1) Schematic diagram of the Keyword Recognition model based on SSD500 Model
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4 9(Predicted Bounding Box)®] &3 3
ghe] 1]-&-?1 ToU(Intersection over Union)”} 0.5°]
dd W AFHoRE A5t skt
(<Figure 4> %3). o] PASCAL VOC
challenge(Everingham et al., 2010) & 7]& Ab&
%12} Zokoll A AHgShE H7F 71ES WE AL
2 7195 94 8F 7]5—3 Eske 719 EE
S 719 E QA7 Ass B W 719l E
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Ground Truth Box

Ground Truth Box

loU > 0.5 loU < 0.5

Predict Box

Predict Box

Example case of ioU 2 0.5 Example case of loU < 0.5

(Figure 4) Explanation of recognition
success standard with loU
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Al FF2] OCR7|ES 7HA 2L k. Hrhike
ABBYYAF] A71-& AHE-g ABBYY Fine Reader
142 AASYTHKim, 2016). HIZE HolE =
71915 QX719 e Bt wek L5kl
Algolr 2] 15085 o3t tRk 7]& OCR
Z2OWES] A Q1 AFEoA A HR

2 383 5 glo] Wyl 71E S §5o] Adew
= ARSI, I8 E VTS HEE S T

vt FEHE 42 s

422 7|1} 2lA

719 E Q141719 B5 HI7HE A% A3 AH,
skl olEl2] 7H4=7} 50070, 1,00070 i Z+z}
0.4310, 0.56362] F-score, 10,00071 o 0.7311<]
F-score, 20,0007HY ] 0.81992] F-scoreS 7|
3 A TH<Figure 5> FX). o] &3l <oy
7F Bers 719 AA7 Aee FEHA
9 s Y 2 A Aol e E 4 AT

T8 tolHE EHE 12719 <l
2 A3}t A= ol <Figure 6>3 2t}
o] % el%l 71915 14)7] BEo] SAEe
o

=2 FolsjRuzt, e A



20M 4E 49 o|o|x| o] 7|YE olAlS IF E2id 28 H|o|E XS MM ok

= 2f

0.8
o.r
0.6

0%

F-Score

0.4
Q.3
0.2
0.1

08199
0.7311

0.5636

00 1,000 10,000 20,000
Number of Train Data

(Figure 5) Performance of the Keyword Recognition model depending on number of train data
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Example of recognizing keywords with Keyword Recognition model
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(Figure 7) Feature maps of keywords extracted by the Keyword Recognition model

S0 7]& OCR Z2I1HEY As Hr}
A3, Google Docs®] OCRZZ 1L 4578%,
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A E-E-L 20,00071] HolHZ FAAHAS H$¢
T3IN%E, AAARE THst Bt AAZ 7]
Y= EFsta 7]E OCRZZI3 9] Huj
APEQ 51.92%KT ¢ Hdes B
(<Table 1> ZZx). o]83 A% HwE S &
AT 7)19 = Q1477 712 OCRZEZ I BT}
7R ojuA| A B4 7]9E HEolA B
1;]. 14._0_ H.\:g Eolg 3-5:]‘0]?3‘}95113]' 1;].1:1]— B 2]
AL A5 olm A o EAR37 7|9 ERES Zho}

WAoh= EAo) 4% A2, B E Aol tis)
HeHoz FASE 7€ OCR ZZIHE9
s e S Ase Wtk 1Y) o E H

o] it} e} 2
£ d7se BAz

stggon), 4% & 47
2% B¢ 2Ysto o
el A7t Bag

43 MM= HlolE SO M2 I|Y=
QIA7] M Hlm
43.1 HOIE) SO M2 M5 HlE A

A EAE
ol tieted 49

o ATE 99

geigel B9 #d
7} olg go} mE W

g 4 gigith olo) ¥

g] Al

€ Holg A5 479k 719 = Q147

Oa sAsAT. 2498 dolg As 47

953 Wad 7]
& 493 o) 13

IS

A5, dolE A4 A FAsIE AgEE BRe

HeE

SASAY Y 2R Y

(Table 1) Performances of existing OCR programs and keyword recognition model

&=

Number of Number of Extracted Recall Ratio
Total Keywords Keywords (%)
Google Docs OCR 391 179 45.78%
ABBYY Fine Reader 14 391 203 51.92%
Keyword Recognition model 391 289 73.91%
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2 tl|o|E] &7(Data Augmentation)

W AR BAE Sl AREEA FUT
1,00071¢] HlolEE 7|F2oZ 7} tlolg e &
A= AF S FVMNAES A case),
Bounding Box9| 7I& M2 A& FA3t] 2
L QAo A S =Y 9B case), IF
giio] opd wolE gl 7-9(C case), Tof 3t
S BE2A D 4D case), Wi oIMAE T
E2A & A-HE case) 59 Ao|7F EA A
Ao, 574 Afol mE deAtelE A9

)

stk 571 Aol oig
<Table 2>9} 2T}

5718] Ao~ 283 72719 TlolE AL 5
W e H, 7 Aol At EAstEAE
Agsidth AdAAAA ZF glojg A &
& HlolE] A5 YA7IZ <Table 2>2] AeF =
of 8 247} 1,000704 AR LH, o] &
kA 8007E EH§ dHolHE, 20071& A
& tolHE AdAsth H2ER HolHZs
AH e 2710 FHL-E Alo|ES] AA| 718
23 olﬂlxl 1507 % Agsta. ok 2 49

37 et e 7E ot
% AZto] OEH éa‘n = BFsta 360704

=< THAAL = WE, T =¥

A AEe v

ofN = A i

rl

(Table 2) Explanation of 5 cases in experiment

Case Explanation
0 Randomly deciding the number of keyword label per data from normal distribution
(mean : 5, var : 3)
A
| Randomly deciding the number of keyword label per data from normal distribution
(mean : 10, var : 3)
0 Placing one keyword label on keyword location
B | Placing a keyword label five times of which bounding boxes are randomly adjusted + 3pixel on
keyword location
0 Inserting 40~60 of words which are not keyword
C
1 Not inserting words which are not keyword
0 Space between words is 3 pixel
D 1 Space between words is 40 pixel
2 Space between words is randomly decided from normal distribution (mean : 5, var : 2)
0 Using background of which text area is solid color image, other area is catalog image
E 1 Using solid color background image
2 Using catalog background image
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Z g 9 §o] ¥ AF(epoch)E 3]+ O 0.01914 F HEZF 793 2ol7t 9%
oA27kA] o go] EAsTh B B A th ol ou|A] & FHE AY g FE
Hae] B¥e 7tee Aol ofvm, 22 x4 HF sAAA HHF 102 27X 71E 214 A4
stoll Al ow gk 2119 HolElEo| B £ A% o] Folthe= AL omlahn, 22 ko] Ho]
< B3ek=A At 710171011 T4 35 HE Z88 v o B 7|9=59 EAS sy
Cha 711 4= e B UL S

23 A= <Table 4>} 2t}
2 = {218E0] 0.00002Z o]
01914 F Hezt {23 2fol7} At o]
33l 719=2] $*A]°l Bounding Box®] 7]
TRz A S 1A SR E8e
o] % el =gl Itk As AT
t}. ojof tisiA e duta oz 717} 2o o
FEHE A= 71 =50 il o A

o

-
>

o 1x

H A% 7k A E= B HE(Precision) 2} A&
E(Recall)®] =3} <2 F-Score A5 A&
t}. Zt Alo] 21 F-ScoreE EUE Tl-EE t-test

o do @ ol o2 ¥O W ot mu fN Ao
r9~‘

£ 314 dglolg Aol u}E F-Scorell #2127l ToFe Zo M, 3 7lx o YUk
zkol7b A=A AT 22 T ko] g uf Bt} of 271 dEH-q] Default BoxE°] 7]
< Slal vlolE] A Al FARIE AR EHE B tEY A g EEEE TFUMAE
2 Python Y random EES AlZ=gk(Seed < Fgx EE]-

Number) & ©]-&38}] FA|3Th C Casedll it A3 AF= <Table 5>9F &

= 000022
432 HO[E| SHM M2 M5 HZ M8 2T 5F 001904 F PV
o] ofyl

A Caseol| th3l 218 Azl olel <Table 3> t}, o]= Aot gho] o}
2t 24 A 93 fo)8H80] 0.00000.2 F

(Table 3) Paired T-Test Result for A Case

N Mean Std. Deviation
A0 180 0.0578 0.1142
Al 180 0.1730 0.1663

Paired Differences

t df Sig. (1-tailed)
Mean Std. Deviation Std. Error Mean

-0.1151 0.1538 0.0114 -10.0406 179 0.0000%**

k< 001 /% p <005/ *p<0.1
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(Table 4) Paired T-Test Result for B Case

N Mean Std. Deviation
BO 180 0.0871 0.1271
Bl 180 0.1437 0.1720
Paired Differences
t df Sig. (1-tailed)
Mean Std. Deviation Std. Error Mean
-0.0566 0.1197 0.0089 -6.3389 179 0.0000%**

w5 p < 001 / ** p <005/ *p<0.l

(Table 5) Paired T-Test Result for C case

N Mean Std. Deviation
Co 180 0.1799 0.1915
Cl1 180 0.0509 0.0480
Paired Differences
t df Sig. (1-tailed)
Mean Std. Deviation Std. Error Mean
0.1290 0.1628 0.0121 10.6250 179 0.0000***
#k p < 0,01 / ** p <005/ % p<0.1
S5 719E A4 77 o] shgetEA A< gk ztol7b dttal & ¢ (It o] Default
79 =50 da) Bt 40 EAEL A5H BoxE AMES] BE AR FuRe g w
e £ SSD =] 544, gl 719 =) Fun
D Case]l t)& 2@ AT <Table 67 20} 747 Zo] Srale A4S WA QT & 5
379 % = Fo&Eo] 0.01 oW o ATt
%2 DO-DI th-8-3 DI-D2 th-g-o|At}. olol E Casedll thet A3 A3+ <Table 7>3 2.
)52 0.01004 Tho} 7 Fwjo] 3491 3¢5k E0-El U3} EO-E2 thge 242 ©= fol8tE
o] 7t Fwo] B¢t 5, F4k 29l AFEE o] ZHZF 0.0074, 0.0024E, fro]E 0.01604 2
AN T2 A A7 Tol 7k Mol 40 A YL Tl T U] el R ol

w1 A9l 173 EolEl Bl W i steE
olulA WA dlolE Rt 4% ol Egol
Acka ¥ 5 glek ol BLE2 038 U5 §



(Table 6) Paired T-Test Result for D case

N Mean Std. Deviation
DO 120 0.1556 0.1680
D1 120 0.0240 0.0222
D2 120 0.1666 0.1726
Paired Differences
Pair t df Sig. (1-tailed)
Mean Std. Deviation | Std. Error Mean
DO — D1 0.1316 0.1628 0.0142 9.2560 119 0.0000%***
DO — D2 -0.0110 0.1023 0.0093 -1.1740 119 0.1220
D1 - D2 -0.1426 0.1605 0.0147 -9.7323 119 0.0000%***

ok < 001 /% p <005/ *p <0l

(Table 7) Paired T-Test Result for E case

N Mean Std. Deviation
EO 120 0.1331 0.1670
El 120 0.1102 0.1503
E2 120 0.1029 0.1423
Paired Differences
Pair t df Sig. (1-tailed)
Mean Std. Deviation | Std. Error Mean
EO0 — El 0.0229 0.1012 0.0092 2.4760 119 0.0074%**
EO0 — E2 0.0301 0.1143 0.0104 2.8873 119 0.0024***
El — E2 0.0073 0.1191 0.0109 0.6679 119 0.2527
¥k p < 0.0l / ** p<005/*p<0.1
olgHEo] 02527% froloE 0.1914 A4 A Bol So7H H=dl, olHd Al olmAIES
of frolF Apol7} ka2 YIith ol B A=) BT} obd e FH wANA S
A HlolE)] AE MR o]n]A| ¢ 7€ Aol T8t = & Stk

AHEEe] oJmAEe]
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Abstract

The way to make training data for
deep learning model to recognize keywords
in product catalog image at E-commerce

Kitae Kim* - Wonseok Oh** - Geunwon Lim** - Eunwoo Cha** -
Minyoung Shin*** - Jongwoo Kim****

From the 21st century, various high-quality services have come up with the growth of the internet
or ‘Information and Communication Technologies’. Especially, the scale of E-commerce industry in which
Amazon and E-bay are standing out is exploding in a large way. As E-commerce grows, Customers could
get what they want to buy easily while comparing various products because more products have been
registered at online shopping malls.

However, a problem has arisen with the growth of E-commerce. As too many products have been
registered, it has become difficult for customers to search what they really need in the flood of products.
When customers search for desired products with a generalized keyword, too many products have come
out as a result. On the contrary, few products have been searched if customers type in details of products
because concrete product-attributes have been registered rarely.

In this situation, recognizing texts in images automatically with a machine can be a solution. Because
bulk of product details are written in catalogs as image format, most of product information are not
searched with text inputs in the current text-based searching system. It means if information in images can
be converted to text format, customers can search products with product-details, which make them shop
more conveniently.

There are various existing OCR(Optical Character Recognition) programs which can recognize texts

in images. But existing OCR programs are hard to be applied to catalog because they have problems in
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recognizing texts in certain circumstances, like texts are not big enough or fonts are not consistent.
Therefore, this research suggests the way to recognize keywords in catalog with the Deep Learning
algorithm which is state of the art in image-recognition area from 2010s. Single Shot Multibox
Detector(SSD), which is a credited model for object-detection performance, can be used with structures
re-designed to take into account the difference of text from object. But there is an issue that SSD model
needs a lot of labeled-train data to be trained, because of the characteristic of deep learning algorithms,
that it should be trained by supervised-learning. To collect data, we can try labelling location and
classification information to texts in catalog manually. But if data are collected manually, many problems
would come up. Some keywords would be missed because human can make mistakes while labelling train
data. And it becomes too time-consuming to collect train data considering the scale of data needed or costly
if a lot of workers are hired to shorten the time. Furthermore, if some specific keywords are needed to
be trained, searching images that have the words would be difficult, as well.

To solve the data issue, this research developed a program which create train data automatically. This
program can make images which have various keywords and pictures like catalog and save
location-information of keywords at the same time. With this program, not only data can be collected
efficiently, but also the performance of SSD model becomes better. The SSD model recorded 81.99% of
recognition rate with 20,000 data created by the program.

Moreover, this research had an efficiency test of SSD model according to data differences to analyze
what feature of data exert influence upon the performance of recognizing texts in images. As a result, it
is figured out that the number of labeled keywords, the addition of overlapped keyword label, the existence
of keywords that is not labeled, the spaces among keywords and the differences of background images are
related to the performance of SSD model. This test can lead performance improvement of SSD model or
other text-recognizing machine based on deep learning algorithm with high-quality data.

SSD model which is re-designed to recognize texts in images and the program developed for creating
train data are expected to contribute to improvement of searching system in E-commerce. Suppliers can
put less time to register keywords for products and customers can search products with product-details

which is written on the catalog.

Key Words : Deep learning, train data generation, OCR, attribute-based search, Single Shot MultiBox

Detector
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