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VETEE FREFE AAY ERYEs A S FE F50 weh AEE A=A, 2012
F2(GRDe] i EFAAE FoF-(d)-x d 7lEoR F 1244009 52 FAEY vk
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HS 2= #5758 1% CNN 7]k 33 29 7 5

o] thak FAI} SrolA] A

HYdS AEmE o]&e] olym A A%
& 71 A1 845 (machine learning) 2]

= SIge
5k Hopolt},  <olF A (Artificial Neural
/\)\’E‘ }‘gibjfzj
E4 T sl wde 9 x4, o]y
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2] Eofel A &
NN(Convolutional Neural
Network), ©ole] Ao W& dZdo] ndH=
o] Aol @o] AREET Ho]H o] A7k
2 ARE ka7 91¢k RNN(Recurrent Neural

Network), #4857 245oz 4% RBM
(Restricted Boltzmann Machine)s SE43 o
g oz %2 Yl DBN(Deep Belief
Network) &°] o™ Ho|E e 543 5 &
Fol wet A Jod daelso] AR #nt
(LeCun, Bengio, & Hinton, 2015).

3. CNN 2 o3t

3.1 CNN(Convolution Neural Network)
CNN2 g8y 72 & sh= Q11ke] AJalA
S EWEA wHEQITE o] CNN< convolution
AAE B3 omA Y] A ARE FAsHd
A fully connected neural network tHH] HAbE
Fe WA AL oW A B G ellA
T Ass Ueia e dHeld gxolth

T A LeCun et a1(1998 & 7li 2Rk 5
A2 0141817 93 W o2 LeNet-52 A|¢H)

om ol oA HolH Sl F dE 7t
Aol H3dh olE 7IWkez CNNL e
gl FElso] ugtal, ojuA] 14 FAr3
5 #38H oY $8& EoplA e ARgHL
At

LeNetZ o8 S5 A9fd e FE=2 T
dHe] glen 37ie v Z(C1C3C5)°J L
F4  Z(convolutional layer), 2719 AB M=
%(Subsamphng* S2,54), 1719] ¢ A Z(fully
connected layer, F6), o} dlo]o](Output
layeri TAE o] k. UukAQl CNN +x+=

= v
27 EYFS Wdel A Algsiol

s FEsta A g
AAJAZTS T8 B4 e onHE s}
o] 2732 314 vk CNNo| & dHed gx



% B} olm Ay HlH e EFo o 2 A (layen)ell 23 7452 & AFRF S5A1A 3
IE e olfre a3 22 37H4 olfrth S WASe Aotk olFA =gols
AR, CNN2 1834 FolA] oju#]9] 54 Agshd ookt t2E gHd 4 Jda gy
S Zolll7] 918l ZE(Filten & ©]83tt}. ZE Al AR = e st ¢ o
© AYKemel)olgta® st=d, e+ iF-& (Srivastava, Hinton, Krizhevsky, Sutskever, &
ddoltt (33)3 2L Ay Pd= Aoy Salakhutdinov, 2014).
2 dolHE AAgH HA0R o]EetH A CNNS &-83k ojnj#] 7 #d A45S 4
2 FAES st BE AdelAe 4w HEE, WMEE 920200 oF olwA|dlolE
S Axtety SA9(Feature Map)S THELE o] CNN 7|5 A&sto] e ofF oA #
W IdHE +38ke ARE HHE 2Efo|= ARgE o) AlES Bk RES Algksh
(Stride)e} stH, 4 dHole|7b o8 AHdE 7F A 22019 CNN 7[HS 283 A5y
AL v dE = 7 AES s3lshiA §4 A AR AN Bds spdste] 7199 dud
we A Add SRS WA Hed, o o 9 ASE Aol ek ARHIAL Al B4
719 &4 &<4(Activation Function) 2814 ot v Afsta dad Je EAE A
HZ EAW(Activation Map)S 94 ) staial stk &A18 (2017 R I H-4
=7, Z82(Pooling Layer)< Hlo|gle] &7F kel kel AS AT A olEd I H-H
A B adE fAstEA 278 Eole S gzte] ojulx] dlolHE FH g & o] E F55e)
oRA A&HH FAuT Akol Atold F714 of CNN atg|gol| 7|wket A58 olEw 3
o7 Yoz} oA drozx doleel A d FTE A 2ES s 4de &
el EAS FAEL B £ Y 9l 25742016 CNN 71"& #-&ato] oln|#] 9|
EYze EAYAIA 2 UL e B4 NEANE vEgoR onAmyy HaE A%
Wahs 549 3% o% FEshs e Adsiint

A5k A (Overfitting 3.2 VggNet

problem)E  ¢3AZITE Eole Hit Y VggNet2 S23H= digte] A" Visual
(Average Pooling), #dl E3(Max Pooling), Geometry Group(VGG)dll &J&) /s o]t
o} P EYS 2014 ILSVRC(ImageNet Large Scale Visual
2] Holx Recognition Challenge)ell Z7}slo] GoogleNet ¥}

= = o

Hd FE2 3 49 WA M 2 ae A 7 FES Wy 4% xpolR 298 A
g5l ol HA EL dld 99 WA 3ttt kA2 VggNet& GoogleNetoll H]3] &
M AL ghe Aegsks Wielth BE CNN 2 aek Fxe) ool we] Hrh= o]
of A&t A8 = Ao EHS Bol o 210l o] tiglolA 1915 A3 GoogleNet .t}
Sot dyAow Ak Frpal A Qv B2 YEY A &85 vk VggNet2 &

AR, Extol-(Dropout) HA3 A& 3l dlo] Zlo]7} Aol duly JekS v
Ast7] Sfs) AlgrE welth g Foll A He T A7e Bdojr), 22 YEAE 7}
VRS gl oAzl Aol oidE & A AT GoogleNet#t HlasfR 27}



o]

E/E]_O

i3]
E3fol AL
He5E A4

HS 2= 275 91% CNN 7)) 34 23 7
o 7rdsith Zolo] e WalE Hjus)y] 93 = exploding ¥4 v 93]8] A%o] "o
Al 3X39] A2 FHE ARgsla BEe] 2 A& 9Qle] st old &S degradation
¢} Zlojo WstE Fr A Ak giey Fo] ze AHCA TES Eol
VggNeto] 542 22 2y 27| HAEFA eyt g Tt waEvF dEshA @ o
= Aolth Alexnet®] Convolution ATAl 712717 FRA ot gras Ao
layerd] ¥¥ =Z7]E 11X119]2 GoogleNet®] 7 2 JYgst & Qe EAVF wA"Eg. olgsh
> degradation wAE As7] A3 residual
= 218 BX5 blocke] A|AH =M, gradient’} & 5 4 9
T% A% A4 (shortcut connection)S THE
of = A & JTE gt
3.4 Inception(GoogleNet)
GoogleNet2 20143 ILSVRC(ImageNet Large
o]&  GoogleNet-2
=

=
HE
o
o=
2FA gk mdolt),
“Going deeper with convolutions”©]
Zo
== =
dAHos = HESIE

A Inception®] &= o]
kel

Scale Visual Recognition Challenge)ollA] 19=
HE Jed2 wo] Za oozt
=15,

AAkS gt
£= 7X70]A 9 VggNetS 3X39 €y =7|E

AREEIT) 3X3 AEFAS F A

5 A3 A g8k ek 3X3 AL

= Aol A o A4 3
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EAE Ay 47t
Gradient vanishing 52 WA= &<5o] &
=7t

P& o 9 A= A
50l

wjuict AAkEFo]
agA olE sjdsh] 8 ==
o]H A (Sparse connectivity) 3E A4S Dense
EE 3 o] Inception Module

VggNete] @0 2= fully connected layer”}
PN
2

37 9 Z=8(Pooling)2 A% Helle EAW
(Feature Map)2] <7} 2vl= @olx|HA Hagh
gtepu e 7b sk Al Bopxitt gEtv|E 7L Wol
A= AL gradient vanishing® 43 %9
TAE op7|d 7FeAol At Zle o gt
A uk olelet B BEkil VggNete 7t

B 729 £ Arom VEAZNAN gl

B SR
AREE L Ut o]tk Szegedy et al., 2015).

3.5 Inception—V3
Resnet< 20154 ILSVRC(ImageNet Large- Inception-V3= T+x4<]
o] & A3 VT ES
= 2 7]¥9] GoogleNetH th

2bES wol 91 Rdlolty,
Inception-V39] EA2 A&
kgt

&ato]

1 3x3

s
oA B

T2 CNN o}7]EA 9] A4
, Alexnete] &3} 57| &< ¥Hd
= &=

gradient vanishing

o
& Aotd
A
VagNet2 1971 &, GoogleNet 227] il
Ars

5%E e7Fst Edolt}. Alexneto] A
%

T

o)
=

o 7]

3.3 ResNet
Scale Visual Recognition Challenge) t3]olA]
1931 Topd Error7} 3.6%% Ajeto] 253}
o
o

o
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k= Aol 5x5 ZAEFA Asks
oo = Ae & 5 Atk Inception-V3el
A= oleldt Bts wrolEal o] A o] Inception
module-A°]t}. Inception module-B+ 1xn, nx1
o] HE|& factorization 3to] AF&3l=d|, o2 A
g A S =9 5 A AoK(Szegedy
et al., 2016). wFA|= S 2 Inception module-C+&
average pooling A2 Inception modules ©

A @AsHla B3 AdE FoluA B

Aw £4g W7 98 g geEgel de o
i e el sk
I A7

PR 4S99 2887 74 2 a%e o
o3t 2k WA, 28I B3 e B A
AMgE HS 3= oln|A] Hlo|ElE FH&ta,
48 o8 % delHs 4 delgz ¥
gkt olF, s dlolel o] CNN =
23 A5k = olu)x BE nde &

2 AT BAHNAN 2Gste AAHEAR
XA At FEEF wUlAbEel SEE
71& HS 3= AAALE dolEE AEHste]
Aatsith & ATl g diole= 2007
BE 2019974 oF 13do]l A4 FEY Ala
A FEY A FEEF g Ao g
A BAFTHEEFANA HAD ZYe] e

HS s=85 AAste] 3413 dolHEA, F52
22 9A3 2L onx|9} AAHE HS 13 E
ERFskaL Q.

FHE EE ouxE HS 7= 7|FEoR

B 10070 ©
T AA 33FIH v HS
51~1007} 420, 21~5078  166%, 2070 ™
27M6&F0=, 3% deolee °oF 90%7F 1007K

Rk ]UWE 7HA 3 AT

A

Al 28

ZNoltt. HS iE‘gi Z=7% golge R¥E
)\ = &

o

2. HoJg| Hx2|

As FHE FEEF oA BAS F5
i AARC TE5E EAMER Hof gl
i olmA o] HS :=7h ol9lA] Aoz
stefalr] ol girk. mebA, & Aol = A
d ojmAe] BYS MAste] BN Holk 3§
Z oluA)7} o' HS :=ol agsteA & 5
QEE 3l7] glste] ojmX|9 WAL “HS A=+
TN+ e’ WAse] MEAS =9
1, oW A o] FEHA FEE WA
3. olo|X| Clo]EAl T4

oA E ek o] 3 9 AdAAEE
ojulA] dloJE& o] &sto] ojw#] 7]vke] HS =

=R REs Es] S8 o ol Al
7149 datasets 338 Th

2 WA dataset(Dataset 1)-2 ©]u]x]47} 7}
} o HS I 528 A 5—}01 A&
g dolHE HS muwe % F98 100
el QA olmA] HlolHE FAS R AdEsEka
Aelg Z47ko] ofnA] dlo|HE &9 vhd Ae

o



HEH 3Bl AS AlA onH] T 5719 olnAE A
A8 & 500709 AMEL W3k omAZ AT}

R

th 2 HS mogR QR golg 100719 W

olm|#] 50070E Fek F 60070 oWAE
St dlolHE ARgetglon, 1 A HS 3=
5%l dis Al 3000719 ol A& <5 Hlo]
HE ARSI S dlelH= HS s=d®
Shgoll AREEA e i omA 507E A
A= MEsted HS Z= 53] st & 250719
A% doleE 7433k

T+ A dataset(Dataset 2)& Hsg A4
dlolE7F o= 54 HS 3= 249

ot

nj

Lo

o rg i M

3
u
il
2
ox

ol
Qo

HYRS o] &353itt. HEH o= g5 dlolE 1,805
7&% dlole] 7767171 A AFEE A
) WA dataset(Dataset 3)& Dataset 29} 7

of dlolg 7} 7P W& 87iE WdeR ¢
o 1 TS HEA S}Mﬁr. Dataset 20141
T HS ZEe] gl opmAIvke ARgete] Shey
dlolelE 748tsl7] el HS sEvith Sk
Hlolele] 27k v it sisled), ol 2l
o AFH Sus oPINA T5E B i
ARes dojmd 4 9l7] wiiel st Holy
¢k A% dlolele] HS m=wW ol 9] ¥
& BT A skl B3, dEelnA]
Holeldl A sholl WelE & & e dol ¥

olA]= oA EE A8kt

g5 dlolH el A5 tlo]H el v Dataset?

oF FUsHAl T32% sk, g dlolEl= HS

FEHZ 600708 F 30007ME AS dolE=

2507 & 1250715 AFel ARESIGIth o<y

dolele} AS dlolE BF g onxuks o]
]

A3l UHA 4Fe] HS == ozl B g3t Ade] 7bset HS I=v 4R on|vk
gFof B 3| S5l §199 ‘rio “8799999999” O % datasets TSR o|mAe 7t
2 HS 2ED Rolasith ok doldet 2% @ HS REE BET e olnAs wa A4
dole = 7:39 Hl&Z YF9al, Dataset 17-= sfo] ojw|A] o] s BETh 7 dataset
gy o|rAE Thgste] s Al i o] of 4 AEE <F >3 2tk
<* 1> Dataset 74 FE&
HS == Image size Train Test
8708290000 (Ah#-§- F-E&} F-&5-71Eh) 224x224 600 50
3926900000 (Ze}~Elo2 whE 1 ¥he] AlE-71Eh) 224x224 600 50
8302300000 (ZE) A} g0l Z:%?‘J e AR/ FAe 92X 600 %0
ol9} AR &%)
3926300000 (Z7H/2kA1 e} ol ¢} Ak AES] FA) 224224 600 50
7326909000 (B7o2 whE 1 Bke] AlE-71Eh 224x224 600 50

(A) Dataset 1



HS 3= Image size Train Test
8708200000 (A8 F-E-FH F&F-71ED 224x224 897 334
8708999000 (A F-E-F 3 F-E&F-71Eh 224x224 276 118
8708400000 (7]o1Bb29} 1 F-3) 224x224 198 &5
8708309000 (A& FEF7 F-&E-71Eh 204x224 92 39
8799999999 (71€h) 224x224 342 150

(B) Dataset 2

HS mZ&= Image size Train(9+/A4) | Test(FE/A4)
8708290000 (A+#F§ F-E-w 3} F-&#-71Eh 224224 600 (600/0) 250 (250/0)
8708999000 (A8 F-E% ) F-&3%-71Eh 224x224 600 (245/355) 250 (105/145)
8708400000 (7]ofuk2=9} 1 H-E-3%) 224x224 600 (180/420) 250 (80/170)
8708309000 (R}2F& HEEZy BAZ g 224x224 600 (75/525) 250 (26/224)
8799999999 (7€} 224%224 600 (320/280) 250 (135/115)

(C) Dataset 3

4, O|0|X] 27 =¥ S5

B dAddds "l gelBrdgdl Agks
(Keras)&  ©l&3F9]  VggNet(Vggl6, Vggl9),
Resnet50, Inception-V3 &ug]&S A3 CNN
mds sk 7 2de Abd shrd md
(Pre-trained Mode)®] 7} ©]&3t3ith Al
43 7tEAE oJu A Ul(ImageNet) S ©] 8319

e}

Stad e FASE adlE & Al

S 538l A Yo, batch size=
Vggle =@ o] &(Epochs: 53])3+ 2ol
batch sizeZ 16, 32, 642 ZAste] AFHe19S
W 7P At #=A vshd 328 A,
optimizer(LR)+= RMSprop(Ir=1e-4), dropout<
052 sYstA A4str

Dataset 1S o] &3t 2d a<o|XE epochs
£ 10, 3032 AAFASH, Vgglb, Vggl9,
ResNet50S &arg]&0 & ARE38it) Dataset 2
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Abstract

CNN-based Recommendation Model for Classifying HS Code

Lee, Dongju’ * Kim, Gunwoo~ - Choi, Keunho ™~

The current tariff return system requires tax officials to calculate tax amount by themselves and
pay the tax amount on their own responsibility. In other words, in principle, the duty and
responsibility of reporting payment system are imposed only on the taxee who is required to
calculate and pay the tax accurately. In case the tax payment system fails to fulfill the duty and
responsibility, the additional tax is imposed on the taxee by collecting the tax shortfall and
mmposing the tax deduction on For this reason, item classifications, together with tariff
assessments, are the most difficult and could pose a significant risk to entities if they are
misclassified. For this reason, import reports are consigned to customs officials, who are customs
experts, while paying a substantial fee. The purpose of this study is to classify HS items to be
reported upon import declaration and to indicate HS codes to be recorded on import declaration. HS
items were classified using the attached image in the case of item classification based on the case
of the classification of items by the Korea Customs Service for classification of HS items. For
image classification, CNN was used as a deep learning algorithm commonly used for image
recognition and Vggl6, Vggl9, ResNet50 and Inception-V3 models were used among CNN models.
To improve classification accuracy, two datasets were created. Datasetl selected five types with
the most HS code images, and Dataset? was tested by dividing them into five types with 87
Chapter, the most among HS code 2 units. The classification accuracy was highest when HS item
classification was performed by learning with dual database?, the corresponding model was
Inception-V3, and the ResNetd0 had the lowest classification accuracy. The study identified the
possibility of HS item classification based on the first item image registered in the item
classification determination case, and the second point of this study is that HS item classification,
which has not been attempted before, was attempted through the CNN model.

Key Words: Classification, Recommendation, HS code, Deep learning, CNN
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