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1.�네이버�Search�CIC의�쇼핑�기술



1.1�NAVER�Search�CIC의�e-Commerce�기술

상품�검색 이미지�검색 추천�(AiTEMS)



1.2�NAVER�Search�CIC의�글로벌�쇼핑�기술�지원



2.�상품�클러스터링



2.1�상품�클러스터링을�왜�해야�할까요?

상품�가격�비교



2.1�상품�클러스터링을�왜�해야�할까요?

중복�상품�제거



2.2�상품�클러스터링을�어렵게�하는�요인들

정보�부족

남자�운동화�조깅화�러닝화�워킹화�통풍�신발

정보�과잉

나이키�줌�플라이�에어�줌�페가수스�디비전�모음�
남자�운동화�발편한�마라톤화�남성�조깅화



2.2�상품�클러스터링을�어렵게�하는�요인들

NO�IMAGE저품질�텍스트

저품질�이미지이미지와�상품명이�다름

[무료배송]�[국내�매장판]�나이키�NIKE�에어

포스1�07�AIRFORCE�1�맨즈�우먼스�스포츠�

운동화�런닝화�남여공용CW2288-111�

DD8959-100트리플화이트�올흰올백�당일

발송

【新品】【本】かわいいね。 k．m．p．/
絵・⽂・デザイン 

레드�블라우스�여성셔츠�상의�옥스포드
남방�LED-149



3.�상품�정보�분석



3.1�불규칙적인�상품�정보

[무료배송]�[국내�매장판]�나이키�NIKE�에어포스1�07�
AIRFORCE�1�맨즈�우먼스�스포츠�운동화�런닝화�남여공용

CW2288-111�DD8959-100트리플화이트�올흰올백�당일발송

상품�이름은�어디에�있나요?



3.1�불규칙적인�상품�정보

[무료배송]�[국내�매장판]�나이키�NIKE�에어포스1�07�
AIRFORCE�1�맨즈�우먼스�스포츠�운동화�런닝화�남여공용

CW2288-111�DD8959-100트리플화이트�올흰올백�당일발송

나이키�에어포스1�07�CW2288-111

동의어�(브랜드)불용어

상품�코드

불필요한�
정보



3.2�클러스터링에�부적합한�이미지를�가진�상품�검출

어두운�이미지

저해상도�이미지

넓은�마진

다중�텍스트

콜라주

멀티�오브젝트

이미지�없음

테두리



3.2�클러스터링에�부적합한�이미지를�가진�상품�검출

Collage�/�Border-line�검출�예시



3.2�클러스터링에�부적합한�이미지를�가진�상품�검출

상품의�품질이�나쁨을�의미하지는�않음



상품�정보를�정제하는�것�만으로는�부족합니다



7,500원[프리미엄로사]�석류�원액�100%�3병X500ml

[신세계몰](프리미엄�로사)�석류�원액�1개(0.5L)

3.3�상품의�가격에�영향을�미치는�‘구매�조건’�추출

8,800원

개수�대비�싼�가격

개수�표현�방식�차이 용량�표기의�차이



용량 수량 타입

g 개입 Black�pepper

kg ea Green�pepper

ml 개 Red�pepper

L 컵 Whole�pepper

s 캔 Ground�pepper

m pcs honeydew�melon

l 병 Cantaloupe�melon

xl 팩 Papaya

xxl 봉지 Button�Mushrooms

cc 봉 Cremini�Mushrooms

lb 번들 Portobello�Mushrooms

mm box Oyster�Mushrooms

… … …

속성�증가량�추이

Kimchi

Livestock

Fisheries

Agricultural�Products

Sweets

Beverage

Health�Food

Processed�Food

0% 20% 40% 60% 80%

AS-IS TO-BE

3.3�상품의�가격에�영향을�미치는�‘구매�조건’



[Sunshine�beautiful]�Musk�melon�gift�set�(3kg/2pcs)

[Sunshine�beautiful]��Musk�melon�gift�set�����(3kg/2pcs)

Seller Type Vol Qty

3.3�상품의�가격에�영향을�미치는�‘구매�조건’�추출

Bidirectional�LSTM�+�CRF

567�종류의�자동�속성�추출



3.4�상품�정보�추출�-�브랜드,�상품�코드

Transformers�XLM-R�Token�Classification
Clustering�performance��

with�and�without�attribute�extraction

0.0000

0.2500

0.5000

0.7500

1.0000

AMI AVG_PRECISION PRECISION RECALL

Without�Attribute�Extraction
With�Attribute�Extraction

*�AMI�(Adjusted�Mutual�Information)

=  
𝑴𝑰(𝑼,  𝑽 ) − 𝑬 {𝑴𝑰(𝑼,  𝑽 )}

𝒎𝒂𝒙 {𝑯(𝑼 ),  𝑯(𝑽 )}  − 𝑬{𝑴𝑰(𝑼,  𝑽 )}

Ajinkya�More,�”Attribute�Extraction�from�Product�Titles�in�eCommerce."�2016.�
Guineng�Zheng,�et�al.,�”Open�Tag:�Open�Attribute�Value�Extraction�from�Product�Profiles"�2018.



3.5�상품�색상�추출

DETECTION�&�SEGMENTAION COLOR�QUANTIZATION RESULTIMAGE



3.5�상품�색상�추출

네이버�쇼핑�의류�카테고리�54색으로�확장�예정



4.�클러스터링과�임베딩



4.1�Clustering이란?

https://kevin-c-lee26.medium.com/machine-learning-101-classification-vs-clustering-e11b12c71243



4.2�Clustering�methods

https://scikit-learn.org/stable/modules/clustering.html

A�comparison�of�the�clustering�algorithms�in�scikit-learn



4.3�상품�정보를�벡터�공간에�임베딩

Everything�but�the�kitchen�sink

Coffee

Mandu

Chicken�soup



4.4�Sentence-BERT

Nils�Reimers�and�Iryna�Gurevych,�"Sentence-BERT:�Sentence�Embeddings�using�Siamese�BERT-Networks."�2019.�
Nils�Reimers�and�Iryna�Gurevych,�"Making�Monolingual�Sentence�Embeddings�Multilingual�using�Knowledge�Distillation."�2020.

Sentence-BERT�&�XLM-R�(cross-lingual)�

Multilingual�Universal�Sentence�Encoder



4.4�Sentence-BERT

Nils�Reimers�and�Iryna�Gurevych,�"Sentence-BERT:�Sentence�Embeddings�using�Siamese�BERT-Networks.",�In�Proc.�of�EMNLP�2019.�
Nils�Reimers�and�Iryna�Gurevych,�"Making�Monolingual�Sentence�Embeddings�Multilingual�using�Knowledge�Distillation."�2020.

Recall�Improved�by�47%

Embedding�Clustering�Results

Sentence-BERT�&�XLM-R�(cross-lingual)



4.5�Deep�feature�extraction�from�image

Albert�Gordo�et�al.,�"End-to-end�Learning�of�Deep�Visual�Representations�for�Image�Retrieval."�2017.�
Sanghyuk�Park�et�al.,�“Study�on�Fashion�Image�Retrieval�Methods�for�Efficient�Fashion�Visual�Search.”�2019

Product�image�feature�embedding

Fashion�image�retrieval�(FIR) Deview�2018�-�Fashion�Visual�Search



4.6�Multimodal�(text�+�image)

Dejiao�Zhang��et�al.,�“Supporting�Clustering�with�Contrastive�Learning.”�2021.

Supporting�Clustering�with�Contrastive�Learning



4.6�Multimodal�(text�+�image)
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Dejiao�Zhang��et�al.,�“Supporting�Clustering�with�Contrastive�Learning.”�2021.

Supporting�Clustering�with�Contrastive�Learning



5.�대표적인�클러스터링�기법



n개의 d-차원 데이터 오브젝트 (x1, x2, …, xn) 집합이 주어졌을 때, 
k-평균 알고리즘은 n개의 데이터 오브젝트들을 각 집합 내 오브젝트 간 응집도를 최대로 하는
            개의 집합 S = {S1, S2, …, Sk} 으로 분할한다. 다시 말해, μi가 집합 Si의 중심점이라 할 때

각 집합별 중심점~집합 내 오브젝트간 거리의 제곱합을 최소로 하는 집합 S를 찾는 것이 이 알고리즘의 목표다. 

k( ≤ n)

5.1�k-Means�Clustering

arg min
S

k

∑
i=1

∑
x∈Si

x − μi
2

https://ko.wikipedia.org/wiki/K-%ED%8F%89%EA%B7%A0_%EC%95%8C%EA%B3%A0%EB%A6%AC%EC%A6%98



5.2�DBSCAN�Clustering

• Two�algorithm�parameters:�(𝜀,�𝑚𝑖𝑛𝑃𝑡𝑠)��

• Captures�arbitrary�shape�of�clusters�and�does�not��
require�the�number�of�clusters�in�advance��

• Finds�dense�regions�and�expands�them�in�order�to�form�clusters�

https://www.slideshare.net/NaverEngineering/clustering-120426179



5.3�클러스터링�알고리즘의�시간�복잡도

DBSCAN

O(n2)

k-Means

k=10
k=20
k=50

Linear�Polynomial Quadratic�Polynomial

O(nkdi)



5.3�클러스터링�알고리즘의�시간�복잡도

최근�하루�상품�증가량�4백만개�

클러스터�하나�당�평균�약�20개의�상품

우리�데이터는�너무나�빠르게�증가한다�
그리고�클러스터의�수는�상품�수에�비례한다



5.3�클러스터링�알고리즘의�시간�복잡도

Linear�Polynomial?

k=100
k=n�x�0.01
k=n�x�0.02
k=n

200,000

k = n × α
d = 128
i = 100



5.3�클러스터링�알고리즘의�시간�복잡도

1�Billion�scale

Quadratic�polynomialLinear�Polynomial?



6.�대규모�병렬�클러스터링



6.1�병렬�클러스터링�시스템�구조

INPUT SPLITTING�&�MAPPING SHUFFLING Merging�(Matching) RESULTS

단,�뭉쳐지지�않을�수도�있습니다Partition�Keys:

Worker�1

Worker�4

Worker�3

Worker�2



6.2.�Weak�entity

예를�들어,�RX9�를�key로�정렬

같은�이름,�다른�상품

AEG�RX9�Robot�Hoover라이스타�로봇청소기�RX9 LISTAR�RX9



6.3�정밀도를�높이는�상품�매칭�방법

이름이�RX9�이니? 네 네 네

너도�로봇이니? 네 네 네

30만원�넘니? 네 네 네

하얀색이니? 네 네 아니요

라이스타꺼니? 네 네 아니요

반말�기분�나쁘니? 아니요 아니요 아니요

NUM(‘아니요’) 1 1 3�(탈락)

매우�강력한�존재

단순히�이미지나�상품�타이틀의�유사도만을�보는�것은�아니다



6.3�정밀도를�높이는�상품�매칭�방법

Name RX9 같음 RX9

Category�ID 30010 같음 30010

Price ₩300,010 ₩�+-xxx ₩300,010

Color�distance “0xFFFFFF” 13.4�(*delta�E) “0x0F0100”

Brand “LISTAR“ 다름 “AEG“

Title�embedding�similarity [0.1,�0.7,�0.5,�…,�0.6] 0.2 [0.1,�0.2,�0.0,�…,�0.1]

Image�Similarity [0.2,�0.2,�0.1,�…,�0.9] 0.9 [0.8,�0.2,�0.5,�…,�0.0]

… … … …

*delta�E:�http://zschuessler.github.io/DeltaE/learn/

어떤�기준으로�두�상품이�같다고�판단�할�수�있을까?



6.3�정밀도를�높이는�상품�매칭�방법

https://towardsdatascience.com/https-medium-com-vishalmorde-xgboost-algorithm-long-she-may-rein-edd9f99be63d

Evolution�of�XGBoost�Algorithm�from�Decision�Trees



6.3�정밀도를�높이는�상품�매칭�방법

https://xgboost.readthedocs.io/en/latest/tutorials/model.html�

XGBoost:�A�Scalable�Tree�Boosting�System:�https://arxiv.org/abs/1603.02754

XGBoost�Algorithm�예시



6.3�정밀도를�높이는�상품�매칭�방법

L.F.�+�contour�기준�최고�품질

Precision:�0.97�
Recall:�0.69

이미지�지역�특징으로�매칭�(SIFT-RANSAC)



6.3�정밀도를�높이는�상품�매칭�방법

낮은�threshold에서도�높은�precision을�가질�수�있는�알고리즘�연구

클러스터링�커버리지가�늘어남



6.4�Data�skewness

RX
9

AB
C

BC
D

CD
F

DF
G

GI
F

AEG�RX9-1-SGM�Robot�Hoover

House�cleaningAeg�RX9-1-SGM

AEG�RX9-2-4ANM

라이스타�RX9

[LISTAR]�라이스타�로봇청소기�RX9

단후이�RX9



6.4�Data�skewness

펑!

메모리�부족 Execution�Time

wait

wait



6.4�Data�skewness
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House�cleaningAeg�RX9-1-SGM

AEG�RX9-2-4ANM

라이스타�RX9

[LISTAR]�라이스타�로봇청소기�RX9

단후이�RX9



6.4�Data�skewness

https://www.waitingforcode.com/big-data-algorithms/frequency-estimation--count-min-sketch/read

Count-min�Sketch�알고리즘



6.5�클러스터�파편화

반스�올드스쿨�VN000D3HY281 

VN000D3HY281 

VANS�OLD�SKOOL�BLACK

올드스쿨�검정

동일한�상품이�여러�서브�스페이스로�나뉘어짐



6.5�클러스터�파편화

다른�공통�특징을�찾을�수�있지�않을까요?

반스�올드스쿨�VN000D3HY281 

VN000D3HY281 

VANS�OLD�SKOOL�BLACK

올드스쿨�검정



6.6�클러스터�파편화를�완화하는�key�생성

Precision:�0.98�
Recall:�0.49

http://www.hackerfactor.com/blog/index.php?/archives/432-Looks-Like-It.html

image�hash:����041ef0aaf9cd3

image�hash:����041ef0aaf9cd3

image�hash:����0416f0aae9ed3

Hamming�distance�=�5

Hamming�distance�=�0

이미지�해시�생성�기법

http://www.hackerfactor.com/blog/index.php?/archives/432-Looks-Like-It.html


6.6�클러스터�파편화를�완화하는�key�생성

모델의�자세가�다른�이미지 이미지의�크롭이�다른�이미지 이미지�구도가�다른�이미지

패션�상품(rigid�body)에�불리함



6.6�클러스터�파편화를�완화하는�key�생성

Binarization�
Model

ABC

ABC

DEF

Deep�feature를�binarize�하는�방법

Deep�learning�model



6.6�클러스터�파편화를�완화하는�key�생성

PCA�/�Deep�hash를�사용한�binarization�기법

sighash 상품�명

"4336424425236656" "GOLD�반지�방울�콤보링�여성금반지�RCS2709�18K반지�26호�반지"

"4336424425236656" ”GOLD�반지�방울�콤보링�여성금반지�RCS2709�18K반지�17호�반지"

"4336424425236656" "GOLD�반지�방울�콤보링�여성금반지�RCS2709�18K반지�22호�반지"

"4336424425246656" "GOLD�반지�방울�콤보링�여성금반지�RCS2709�18K반지�3호�반지"

"4336424425236656" "GOLD�반지�방울�콤보링�여성금반지�RCS2709�18K반지�14호�반지"

"4326435535337655" "패션플러스�GOLD�반지�방울�콤보링�여성금반지�RCS2709�18K반지�22호�반지"

"4336435535236655" "패션플러스�GOLD�반지�방울�콤보링�여성금반지�RCS2709�18K반지�13호�반지"

"4336435535236655" "패션플러스�GOLD�반지�방울�콤보링�여성금반지�RCS2709�18K반지�10호�반지"

"4336435535236655" "패션플러스�GOLD�반지�방울�콤보링�여성금반지�RCS2709�18K반지�4호�반지"

"4336434435236655" "AK온라인몰�GOLD�반지�방울�콤보링�여성금반지�RCS2709�18k반지"

PCA를�사용한�deep�feature�차원�축소

Deep�hash�구조



6.6�클러스터�파편화를�완화하는�key�생성

한�달간�생성한�key들과�품질�검증



6.7�단계�별�클러스터링

Stage�1

Stage�2

Stage�3

key:�상품명�임베딩�해시

key:�이미지�임베딩�해시

key:�상품�이름

…



6.7�단계�별�클러스터링

Stage�1

Stage�2

Stage�3

key:�상품명�임베딩�해시

key:�이미지�임베딩�해시

key:�상품�이름

…



6.7�단계�별�클러스터링

Stage�1

Stage�2

Stage�3

key:�상품명�임베딩�해시

key:�이미지�임베딩�해시

key:�상품�이름

…



6.7�단계�별�클러스터링

key가�클러스터링에�사용되는�순서에�따라�품질이�달라짐



7.�대형�클러스터�병합�전략



7.1�대형�클러스터�간�머지

클러스터�A 클러스터�B

… …



Single�Linkage Complete�Linkage

Average�Linkage Centroid�Linkage

Cluster�A

Cluster�A

Cluster�A

Cluster�A

Cluster�B

Cluster�B Cluster�B

Cluster�B

7.1�대형�클러스터�간�머지



7.1�대형�클러스터�간�머지

클러스터�A 클러스터�B

O(n2)

… …



7.1�대형�클러스터�간�머지

상품�ID,�상품명,�브랜드,�가격,�각종�이미지�해시,�각종�텍스트�해시,�…



7.1�대형�클러스터�간�머지

클러스터�A 클러스터�B

상품�고유�id�리스트
["1935523501","3610001185","1940202154","1945044688"
,"6915753094","6814744228","4155170327","6814726932"
,"4087525877","4152013795","4154609593","6971451629"
,"6971363710","4152307849","3106606348","3106356882"
,"3106509176","6828811177","2036901099","1940200478"

["1968128520","5816107257","2375744242","5923748586","41363834
54","4014138015","4117079876","4100149563","4030532577","65358
97027","4098161292","2173141145","4030924456","1966152727","19
68128518","2151484199","4191843929","4029551859","2151800501",
"2151484195","4216975537","5928379883","4025389362","217279608
0","3158993462","2172796087","4021150999","2181313746","218128

상품명�리스트
["4904776542619タケヤ化学工業 ディスペンサ〡 ママ クラブ 100cc 
キャップ付","05- 0150- ママ クラブ 00cc","ママ クラブ キャップ
付 ディスペンサ〡 レッド","タケヤ化学工業-takeyakagaku- ママ ク
ラブ","619- キャップ付 ディスペンサ〡 ママ クラブ","キャップ付 ディ
スペンサ〡 ママ クラブ","ママ クラブ 00cc","4904776542640タケ

["送料無料有�tokyo�comedy�キャバレー�酒と�⼥と�ボーイと�ユージ�バラエ
ティ","tokyo�comedy�キャバレー~�酒と�⼥と�ボーイと�ユージ~�vol.�三宅�裕
司","三宅�裕司�tokyo�comedy�キャバレー~�酒と�⼥と�ボーイと�ユージ~�

vol.","tokyo�comedy�キャバレー~�酒と�⼥と�ボーイと�ユージ~�vol.","tokyo�
comedy�キャバレー~�酒と�⼥と�ボーイと�ユージ~�vol.�バラエティ","バラエ
ティ�tokyo�comedy�キャバレー~�酒と�⼥と�ボーイと�ユージ~","tokyo�

이미지�해시�1��리스트
["051da1285a9a30030a30b308","041e292e62ab300302303337",
"0e1e4eb6d584300309909500","03562c274e8b500309308300","
041e492a6aaa30030a308008","041e092a6aaa10030a30b312","0
c2dd2aefbce009209308237","041e092a7a8a30030a302308","04
2dc04dc409e00309308347","07e82636734ce00303302308","06
1e782e338f300303302337","0c1722cfd085509200309337","0e1

["1f1fa1b0d49db00300a00900","1fc7abb3ae81800e00a00c00","1bc229
30fc89a00a01400900","1bc20920fc89a00e00c00a00","1bc32930fc8980
0a01401300","1fc7abb3ae81800a03001400","041fa1412253800300a0d3
37","314ec5392bf1400a01301400","1fc7abb3ae81800a01402000","354
ec5392bf1401400a02000","0e1fa1212211a00300a00e00","041fa141225
3800307300a37","314ec5392bf1400a02001400","0e1fa1212211a00300e

이미지�해시�2�리스트
["ef8683ffff87ffff","0c60606078787efe","9fbfbf97030387ff","bf
93037b83837b83","003fbfa7fffffc10","fffff3e303030383","000000
7c7c7c7c3c","9f9f83fb8783ff83","efc683fbff838383","ffffe7e7ff
fff8f8","9f93837b8383bb83","003fbfa7fffffc34","0000fff7ffe7e7
61","9f93837b8383b983","000018f8fffffbe9","0000bfffffffb898",
"0000003c3c3c3c0f","0060606078787efe","9fbf9f830303ffff","9f9

["fdb18383efcd8100","8f0f0f0e0f2befef","ffff8f9380c0f1f9","8703
0d0e5ebd8381","f7e38585000881d9","fffdffe180c1c301","000044
9f9fe3efff","c7c7c7ffbf0081f3","0000010587b1d7ff","e0e0e0c080
a0c0ff","fff1ffc3c3370000","0000000f8fbfffff","0000010585b1d7ff
","ffff818581e7c700","07071f1f3fefcb01","87030d0e7efd8381","0

00076dfdfffffff"]

Universal�product�Code�
리스트

["4987067813902","4987067429202","4987067804108","49
87067804306","4987067219001"]

[]

브랜드�리스트 ["ナチュラグラッセ"] ["ortofon","オルトフォン"]

상품명�해시�1�리스트
["39a50e6c0d93209501701308","1f1fa120d6be300307307200","
02424278c78210e30d30e708","1ba88f9202e710130030f32e","1
29a389087c5e0810960922e","1be8569fbb4190720760732e","04
1e292a6aaa100301701347","041fa1092a11900301307300","0e1
ef1281eba300302307308","06d75cc5c7a260030f30132e","00ba
0a084c37d0b30030c308","1fbc83bdb75c401301709a00","168c1

["0aa6bfa97d3670030a30002e","1e1e318f0f70e0030fe02f00","1b
380f13e27420030000a041","0a1fb97f03dd30030a302337","1d16f
1880f72e00302f09d00","1f7e19124aa4b0030a300037","0a2e39f9
065190030930a32e","03043d711a53c0030000a037","1e16319e2f
70e0030a002f00","083e218f2f78c00302b02300","0ea2997be6173
0030a000008","03043d711b73c0030000a037","1e1e318b0f70e00

… … …

총�비교�횟수�=�각�클러스터�상품�간�비교�x�클러스터�내�속성�개수



7.1�대형�클러스터�간�머지

에비앙�생수�1병

에비앙�500ml

에비앙�생수�1병

에비앙�500ml

에비앙워터�500ml

에비앙�생수�1병

에비앙�500ml

에비앙�워터�500ml

이미지�5개�
상품명�5개

이미지�1개�
상품명�3개



유일한�원소(unique�key)의�개수�=�Cardinality



7.2�유일한�원소의�개수,�Cardinality

클러스터�A 클러스터�B

[ABC,�DEF,�JHI,�JKL] [ABC,�XYZ]

1�이상이면�공통된�정보를�가지고�있다는�의미

CardinalityimgA
= 4 CardinalityimgB

= 2 CardinalityimgA∪imgB
= 5

CardinalityimgA
+ CardinalityimgB

− CardinalityimgA∪imgB
= 4 + 2 − 5 = 1

클러스터�A�U�B

[ABC,�DEF,�JHI,�JKL,�XYZ]+ =

Cardinality를�비교하면�‘중복�여부’를�판단�할�수�있음



데이터를�보지�않고�Cardinality만�알�순�없을까?



7.3�HyperLogLog

Philippe�Flajolet�and�Éric�Fusy�and�Olivier�Gandouet�and�Frédéric�Meunier,�"HyperLoglog:�the�analysis�of�a�near-optimal�cardinality�estimation�algorithm”,�DMTCS�Proceedings,�2007�
Stefan�Heule,�Marc�Nunkesser,�Alex�Hall.�HyperLogLog�in�Practice:�Algorithmic�Engineering�of�a�State�of�The�Art�Cardinality�Estimation�Algorithm.�Proceedings�of�the�EDBT�2013�Conference,�ACM

1. Set�i�to�upper�bits�
2. �Set�A[i]�to�max(j,�A[i])

3.�Estimate�#�unique�items(Cardinality)�from�

0 0 0 1 0 0 0 0 0 1 1 0

upper�bits lower�bits

hash(key1)�:

i�=�(0001)2�=�1 j�=�(#�leading�0s)�+�1�=�6

2 6 … 1 … 0 1

A[1]

array�A:

E =
1

∑ 2−A[i]



7.3�HyperLogLog

클러스터�A 클러스터�B

[ABC,�DEF,�JHI,�JKL] [ABC,�XYZ]

CardinalityimgA
= 4 CardinalityimgB

= 2 CardinalityimgA∪imgB
= 5

CardinalityimgA
+ CardinalityimgB

− CardinalityimgA∪imgB
= 4 + 2 − 5 = 1

클러스터�A�U�B

[ABC,�DEF,�JHI,�JKL,�XYZ]+ =



7.3�HyperLogLog

클러스터�A 클러스터�B

HLLA HLLB

Cardinality(HLLA) = 4 Cardinality(HLLB) = 2 Cardinality(HLLA + HLLB) = 5

Cardinality(HLLA) + Cardinality(HLLB) − Cardinality(HLLA + HLLB) = 1

클러스터�A�U�B

HLLA + HLLB+ =



7.4�HyperLogLog�머지

클러스터�A 클러스터�B

상품�id
["1935523501","3610001185","1940202154","19450446
88","6915753094","6814744228","4155170327","68147
26932","4087525877","4152013795","4154609593","69
71451629","6971363710","4152307849","3106606348",
"3106356882","3106509176","6828811177","203690109

["1968128520","5816107257","2375744242","5923748586","4
136383454","4014138015","4117079876","4100149563","4030
532577","6535897027","4098161292","2173141145","4030924
456","1966152727","1968128518","2151484199","4191843929
","4029551859","2151800501","2151484195","4216975537","
5928379883","4025389362","2172796080","3158993462","217

상품명
["4904776542619タケヤ化学工業 ディスペンサ〡 ママ クラブ 
100cc キャップ付","05- 0150- ママ クラブ 00cc","ママ クラ
ブ キャップ付 ディスペンサ〡 レッド","タケヤ化学工業-
takeyakagaku- ママ クラブ","619- キャップ付 ディスペンサ〡 
ママ クラブ","キャップ付 ディスペンサ〡 ママ クラブ","ママ クラ

["送料無料有�tokyo�comedy�キャバレー�酒と�⼥と�ボーイと�ユージ�
バラエティ","tokyo�comedy�キャバレー~�酒と�⼥と�ボーイと�ユー
ジ~�vol.�三宅�裕司","三宅�裕司�tokyo�comedy�キャバレー~�酒と�⼥
と�ボーイと�ユージ~�vol.","tokyo�comedy�キャバレー~�酒と�⼥と�
ボーイと�ユージ~�vol.","tokyo�comedy�キャバレー~�酒と�⼥と�ボー
イと�ユージ~�vol.�バラエティ","バラエティ�tokyo�comedy�キャバ

이미지�해시�1
["051da1285a9a30030a30b308","041e292e62ab3003023033
37","0e1e4eb6d584300309909500","03562c274e8b5003093
08300","041e492a6aaa30030a308008","041e092a6aaa1003
0a30b312","0c2dd2aefbce009209308237","041e092a7a8a30
030a302308","042dc04dc409e00309308347","07e82636734
ce00303302308","061e782e338f300303302337","0c1722cfd

["1f1fa1b0d49db00300a00900","1fc7abb3ae81800e00a00c00",
"1bc22930fc89a00a01400900","1bc20920fc89a00e00c00a00","
1bc32930fc89800a01401300","1fc7abb3ae81800a03001400","0
41fa1412253800300a0d337","314ec5392bf1400a01301400","1f
c7abb3ae81800a01402000","354ec5392bf1401400a02000","0e1
fa1212211a00300a00e00","041fa1412253800307300a37","314e

이미지�해시�2
["ef8683ffff87ffff","0c60606078787efe","9fbfbf97030387ff"
,"bf93037b83837b83","003fbfa7fffffc10","fffff3e303030383"
,"0000007c7c7c7c3c","9f9f83fb8783ff83","efc683fbff838383"
,"ffffe7e7fffff8f8","9f93837b8383bb83","003fbfa7fffffc34"
,"0000fff7ffe7e761","9f93837b8383b983","000018f8fffffbe9"
,"0000bfffffffb898","0000003c3c3c3c0f","0060606078787efe"

["fdb18383efcd8100","8f0f0f0e0f2befef","ffff8f9380c0f1f9
","87030d0e5ebd8381","f7e38585000881d9","fffdffe180c1
c301","0000449f9fe3efff","c7c7c7ffbf0081f3","000001058
7b1d7ff","e0e0e0c080a0c0ff","fff1ffc3c3370000","0000000
f8fbfffff","0000010585b1d7ff","ffff818581e7c700","07071f
1f3fefcb01","87030d0e7efd8381","000076dfdfffffff"]

Universal�product�Code ["4987067813902","4987067429202","4987067804108",
"4987067804306","4987067219001"]

[]

브랜드 ["ナチュラグラッセ"] ["ortofon","オルトフォン"]

상품명�해시�1
["39a50e6c0d93209501701308","1f1fa120d6be3003073072
00","02424278c78210e30d30e708","1ba88f9202e71013003
0f32e","129a389087c5e0810960922e","1be8569fbb4190720
760732e","041e292a6aaa100301701347","041fa1092a1190
0301307300","0e1ef1281eba300302307308","06d75cc5c7a2
60030f30132e","00ba0a084c37d0b30030c308","1fbc83bdb7

["0aa6bfa97d3670030a30002e","1e1e318f0f70e0030fe02f
00","1b380f13e27420030000a041","0a1fb97f03dd30030a
302337","1d16f1880f72e00302f09d00","1f7e19124aa4b00
30a300037","0a2e39f9065190030930a32e","03043d711a5
3c0030000a037","1e16319e2f70e0030a002f00","083e218f
2f78c00302b02300","0ea2997be61730030a000008","0304

… … …



7.4�HyperLogLog�머지

클러스터�A 클러스터�B

상품�id
["1935523501","3610001185","1940202154","19450446
88","6915753094","6814744228","4155170327","68147
26932","4087525877","4152013795","4154609593","69
71451629","6971363710","4152307849","3106606348",
"3106356882","3106509176","6828811177","203690109

["1968128520","5816107257","2375744242","5923748586","4
136383454","4014138015","4117079876","4100149563","4030
532577","6535897027","4098161292","2173141145","4030924
456","1966152727","1968128518","2151484199","4191843929
","4029551859","2151800501","2151484195","4216975537","
5928379883","4025389362","2172796080","3158993462","217

상품명

이미지�해시�1

이미지�해시�2

Universal�product�Code ["4987067813902","4987067429202","4987067804108",
"4987067804306","4987067219001"]

[]

브랜드 ["ナチュラグラッセ"] ["ortofon","オルトフォン"]

상품명�해시�1

… … …

HLLtitleA

HLLimg1A

HLLimg2A

HLLtitle1A

HLLtitleB

HLLimg2B

HLLimg2B

HLLtitle2B



8.�오차의�전파



8.1�오차의�전파

두�상품�사이의�거리:�0.7

매우�강력한�기준으로�묶는다�하더라도,�오차는�점점�퍼진다

Stage�1 Stage�2

Stage�3 Stage�4

두�상품�사이의�거리:�3.4



8.1�오차의�전파

Error�propagation이란�애도�있어요..
https://slidesplayer.org/slide/15463809/�

https://pythonhosted.org/uncertainties/

Error�
Backpropagation

Error�
Propagation



8.2�클러스터�내의�오차를�지속적으로�모니터링

안정

불안정

ϵ = 0.02

ϵ = 0.26

ϵ = 0.13

ϵ = 0.42

모든�클러스터는�자신의�혼잡도와�오차(불확도)를�지니고�있어야�함



Hint:�Bloom�🌸

최종�정리



We�Are�Hiring!

•Information�retrieval�/�extraction�/�classification�

•Natural�language�processing�/�Query�understanding�

•Machine�learning�/�Deep�learning�/�Data�mining�

•Computer�vision�/�Image�processing�/�Object�recognition�/�Deep�tagging�

•Distributed�computing�/�Large-scale�system�design�/�Large-scale�data�processing

seungkwon.choe@navercorp.com�-�Catalog�Matching



Thank�You


