VEYTIES
[B{R R /ZTL\

OLTA%RA =%t LUFE E
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vy 2DV T

® https://docs.google.com/presentation/d/1M409IQrrYpuA daT3uUzoUBnJLg4wcd
ualeq-XhgSSk/ TEMAFHH https://bit.lv/3gy2iWu

o IFFHMODLVKRER ZRFEITEHT7IV7r—avz

— ATl LEDWEFS-HMREZHEBLET

BohdE0D EEREERVATLEZEDSEOICHELGIFBNFICAVET

I cs BEBREDE =L, EBEDPythond—kF D#AJ

BESBWLCE T—20&EHA. BREEDER

KEBRBEEOAEETEHYFEA



https://docs.google.com/presentation/d/1M4O9lQrrYpuA_daT3uUzoUBnJLg4wcJuaIeq-XhgSSk/
https://docs.google.com/presentation/d/1M4O9lQrrYpuA_daT3uUzoUBnJLg4wcJuaIeq-XhgSSk/
https://bit.ly/3gy2jWu
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1. 2Dty ar[ZoL\T
2. BCEBAN
3. BERREREOE=LEHEA

de =
a. H =

ERRRDIEBRER
c. HFHHEOMH
RHEEDRRE

4, BEBBRREF1I—M)TILOBAN
5. F&H

=

o



280 UEEE
i OLTAKX &1, BEEFXETEMEESE . AASEEE
7 : Python, Go, PHP, Kubernetes, GCP

HRAK : BRI E

E{ENEBELEOHEL:
YZ—DL U REERBETCTLUOXADERBOF AR

@tamanobi

BERKIFEIOZTF

RE EELEOMREAETEHYFEEA



https://twitter.com/tamanobi

OLTAKRA &1t

o 1HFFIMNSPyCon JPORFH—

o TO4 M FEHBBEPython(Django)
o OLTA
BEREFHREIETDHIH—ER
F/NEEDBEAZTETOESEYEYR—
o INVOY
BB THERSERERITY—ER
o S A lHoAIEMmEIERICEA. HI-oLIMAEFEIHT 5]
o EF32EMZEIAEL TS, J0ANFEEDFinTechit
o HLLIDILFY—TVH



https://corp.olta.co.jp/
https://speakerdeck.com/taxy/olta-culture-deck

BERRAEDE = ELEA



ERRREOBE

o ZAKLRL(REBE) DESREELTVWWAATYTA. COIEEHICTELNTLET M ?
® Akbb\iznnéﬁg(ff’h\ JL:L)‘t)]*LT:O ﬂ;if"ﬁ.f" E @%@(if&lﬂ?ﬁ‘f&

o FLHDAMIATHDEZENIZATI A BLTLEEAN?

o Twitter TEMNFTEENDIR—U  EQEEMHISLELY

E{RZE=REIL. BEH




BEERREO=_—X

o KMMOREZAUSIUTEATIRE.
EEZEDW L EAENENT I AMERELIYLARFERZER

(Visual Search Wins Over Text as Consumers’ Most Trusted Information Source)
o S5NMDHBEMN.EDVATIRRIEIBE N DRAZAIOFAHERFET ADITRZKILOT
W5 EEIE

(Upgrading Lens for more online to offline inspiration)



https://www.businesswire.com/news/home/20190204005613/en/Visual-Search-Wins-Text-Consumers%E2%80%99-Trusted-Information
https://newsroom.pinterest.com/en/post/upgrading-lens-for-more-online-to-offline-inspiration

R DEBRIERFF (CT<—H)

AILAHY PINH)DEERREXAZAD/INVII

Z0Z0 FALLT AT LR ZEREEIZ DLV TGoogle Cloud Next '19 in Tokyo Tl FTRAL
FELI

Pinterest Building Pinterest Lens: a real world visual discovery system

Sn

BERERITEESNTEY,

ETAZ I FZF L

HTLVS

10


https://engineering.mercari.com/blog/entry/2019-03-25-120000/
https://techblog.zozo.com/entry/cloudnext19tokyo-imagesearch
https://techblog.zozo.com/entry/cloudnext19tokyo-imagesearch
https://medium.com/pinterest-engineering/building-pinterest-lens-a-real-world-visual-discovery-system-59812d8cbfbc
https://techcrunch.com/2018/09/24/snapchat-amazon-visual-search/

E{RIER DT

] 7




E{ERRED AT LE2FELE(Z K

AN

TF A

EBRECATLA
(TBIR)

EEREVATLB
(CBIR)

12



TBIR(Text Based Information Retrieval)

o THFAMANELT, BEHR(EAFBFREBHLTEHLIVATL
o E{BELMfTITONT-. TXRAMEHRERET S
o THXRAMFHMMABEYIERESINTLEGWNERETEALY

EBREVATLA
(TBIR) |

13



ERICT FAMEEHRNARAOTOSES

e TBIR = BHEIZTFAMEEHAHRATLNTULNSIREE
o JTIZRLNEGMNRERHSIN TS

o ENHFEILIU: Elasticsearch, Solr
o BTN FESaaS: Algolia

; E'%’E

. o — H 5
T 3
A B2 FE AT LA(TBIR)
E &
THFAL BRERL
EXER EENES -
|




SEFSFEYY

CBIR(Content Based Information Retrieval)

o [EIRZANELT. BR(EABRBZFTOIVATL

o ANEIBRZERETRELGTELFATED

o {EERZRDOITHIT AT L

https://www.sankei.com/photo/story/news/1606

25/sty1606250015-n1.html &t

E{§ &R AT L B(CBIR)

i

FriR R

15


https://www.sankei.com/photo/story/news/160625/sty1606250015-n1.html
https://www.sankei.com/photo/story/news/160625/sty1606250015-n1.html

ERIRFR DR

T
FHIR R

E{&#EERL AT L (CBIR)

CEZE it fa . FERR

16



ERIRZR DR

SEER L A LTINS ET SH
FERR OWHICERIZBTWSERERDITHH

E{&#EERL AT L (CBIR)

CEZE it fa . FERR

17



EHEZEEZEEPYythonEI 21—

e OpenCVAX>Scikit-learn
o PYPIZ34EFHEHE. RRED1—ILAZSLEFINTHY . FIALEHE

E{&#EERL AT L (CBIR) |
NN or ANN
[ (Faiss, annoy, rii, etc...) 1

{ Digest(MD5, SHA256) ]

Z—T1 |

FingerPrint
(pHash, PDQ)
-

CEZE it fa . FERR

AN

Vs

|

Local Feature
(SIFT, AKAZE, etc.)
L in OpenCV

Color(Histogram,
ColorThief, CCV)

DeepFeature W
(Keras) J




EHEZEEZEEPYythonEI 21—

e OpenCVA>Scikit—learn
o PyPIZHEHHMEHE . RERED1—ILNZSEBEINTEY. AAINEHE

E{§®RFES AT L (CBIR) |
NN or ANN
[ (faiss, annoy, rii, etc...) 1

=8

[ Digest(MD5, SHA256) ]

Vs

FingerPrint
(pHash, PDQ)
-

CEZE it fa . R

Vs

| \
Local Feature AN pip > conda AY R TA Y Ah— )L AT BE
(SIFT, AKAZE, etc.)

S in OpenCV

Color(Histogram,
ColorThief, CCV)

FATI)MLEEICFIATES
DeepFeature
(Keras)




RAETRINIE OEYTHENSD !



OEYTE-T=3D

ERLEC1—LOEBEDETHE | PRORE

EFE | 10FETEDH-EZR+IO—F—
sk 30075 #%

HE EFREEGORR $HhH Keras(VGGHISIE)

g%ﬁ EHIEUMBRET 4 Bk annoy

MR 10075 #% H i RERBEM

i image—match, pHash InEAE | 10ETESHI-EE

BER Elasticsearch (image—match) R 10754
i Keras(VGGHIE &), AutoEncoder

MIEFBE R ETRT—RIIEARATOZIE
BRER Elasticsearch



https://github.com/EdjoLabs/image-match
https://pypi.org/project/ImageHash/
https://www.elastic.co/jp/elasticsearch/
https://keras.io/ja/
https://github.com/spotify/annoy
https://keras.io/ja/
https://www.elastic.co/jp/elasticsearch/
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FF

T
-
El
N
BNy
x;
1
S
+
!

RTBHM?

& H Bl https://www.sankei.com/photo/story/news/160625/sty1606250015-n1.html

&Y

24


https://www.sankei.com/photo/story/news/160625/sty1606250015-n1.html

B B E S STRIRT 5 7

ZHE? ADEE?

wn [

BEDE®E

(A 3 FAENHEREOBMRICKSTENNHD
S —4EIRICEHETANRDS

N

Ny -Hoa0—o%—2 }

o~y

EFRNICABENSOER ?

625/sty1606250015-n1.html _ &V
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https://www.sankei.com/photo/story/news/160625/sty1606250015-n1.html

FEHE: LTS EF?

MR 82
*https://www.sankei.com/photo/story/news/160625/sty1606250015-n1.html

*https://plus.amanaimages.com/items/FYI00226761?item type=all&aquery=%E6%8C%87%E3%81%A7%E3%81%A4%E3%81%BE%E3%82%80&whole price zones=false
*https://withnews.jp/article /f0180926001ag000000000000000W00010101ag000016896A

26


https://www.sankei.com/photo/story/news/160625/sty1606250015-n1.html
https://plus.amanaimages.com/items/FYI00226761?item_type=all&query=%E6%8C%87%E3%81%A7%E3%81%A4%E3%81%BE%E3%82%80&whole_price_zones=false
https://withnews.jp/article/f0180926001qq000000000000000W00o10101qq000016896A

BRI A EEL

8

~
(@)
(@)
(@)
(@)
(@)
(@)

EARMNOHMRFETIRILL

ERLANILDEN /A XBYEERE., /A XELEIR)
BE5LVNIUTWWSVYATE., &)

BOEEMNETOS ((R—ILE, T=AER—IL)
EHOHEAMNEBEDAENTWNS (BEHAIASORA=E. ZH)
BILAEFOYMAENRE->TWS(FYIRITUN, FT7)
BEoTWSHDEIFEID, BALLGLUTWS (BAECAE, HAM T ILLA)
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http://www.pref.nara.jp/36906.htm
https://www.city.sakai.lg.jp/kanko/hakubutsukan/sakaitakeru-kun.html

FFADERY H

&

TE—H
ER

EG A E—hES M
LREEOHIEREL

AL, B

B-TWLW5¥4K
RO R A B o T IR O

R AL ()

LA Bifg

i F % (H1)

MD5, SHA256

PDQHash, pHash

Color Histogram,
Color Coherence Vector, &K

TA—TS5—= % F o= 451 m
(DeepFeature)

KALIZIKSD

H A

, B

X fl%ﬁgmﬂj | (RHEL

HE)

HHSh-FEEOER

INAFY)

INAF)

EHATNIL

EHANTNL

RKASIZIK D

28



S FEEZE YL

Google Colaboratory

(@)

TEREMENS  FHIRERFET)

(@)

(@)

19

MR ICENLEEDS A —ILNA A= L EADIREE

PDQHash® 451

DeepFeature D45l

AN

g E A

tH 73

|
S

Deep
Feature

" B

7

- PDQHash

29


https://colab.research.google.com/drive/197q_34nsJrkYX5oXoE9tJYdt1CzhgXwV?usp=sharing
https://colab.research.google.com/drive/1z3ohcLIY6UmIGPV9Uq6ImuyEsCTWlbGH?usp=sharing

=4 iz Y H9 (PDQ)

DR EE DI E B DI import pdghash

A& f=Hash(256 bit), import cv2
Facebogk?ﬁ‘ﬂEFJZo | | import 0S

Open-Sourcing Photo— and Video—Matching Technology to Make the .

Internet Safer |mport numpy as np
JPEG-PNGHEZ#PEIE (EA L, AT)

(2380, YIS IZIEFEL, def compute(img):

hash, _ = pdghash.compute(img)

pip install pdghash T4 > A~—)L A gE
return hash

hash_list = [compute(img) for img in imgs]

30


https://about.fb.com/news/2019/08/open-source-photo-video-matching/
https://about.fb.com/news/2019/08/open-source-photo-video-matching/

45 - 557 Y H 9 (DeepFeature)

class FeatureExtractor:
def _init_ (self):

o BIRNFEET DD
PRIREBEZTCDTFRFHET D

o NEHBIMNFBLET—HEYMIEST
TONDFHENELD

NEBRDHRTRIGVDEBAANTNDE SEEBERYHE LRV ENHS

o Kerashidhnld. LLa—FZENTHES

base_model = VGG16(weights='imagene
self.model = Model(inputs=base_model.i

def extract(self, img):

Extract a deep feature from an input im:
Args:

img: from PIL.Image.open(path) or ter
Returns:

feature (np.ndarray): deep feature wit
img = img.resize((224, 224)) # VGG mut
img = img.convert('RGB') # Make sure ir
X = image.img_to_array(img) # To np.arr
x = np.expand_dims(x, axis=0) # (H, W, (
X = preprocess_input(x) # Subtracting &
feature = self.model.predict(x)[0] # (1, ¢
return feature / np.linalg.norm(feature)

O—F 8 https://qithub.com/matsui528/sis/blob/ad5d4bfd548c8b327ae9d87262¢e1ff6b2c66b7d7/feature_extractor.py

31


https://github.com/matsui528/sis/blob/ad5d4bfd548c8b327ae9d87262e1ff6b2c66b7d7/feature_extractor.py

L= DDFHOHRYHELA

o HEPIZE->TWATHFIAMEUTLNIK, "‘EM&&E?’
o ZEfl: OCREE Z L E MNEETELLELVSE L&t NoSchool
o OCRTHWWHLEXFIZEXRRICETFEKT 510
EXBBEIVOVIZEETEIENTES
o EBZE TIl&Google M Cloud Vision APICOCRL TL\A M
pytesseract 0.3.5 &ULVIPythonEL A—LEFFEH_EETES (FBEIXHEAFTELLY)

E{R—>T X AN TESLD
RIMVONRAFYICTEDLDIBETAL

32


https://www.wantedly.com/companies/noschool/post_articles/188384
https://pypi.org/project/pytesseract/

FHER R

P

FriR %R

33



BERR FEOAESPESD

HEEDEEICE T, ERECELUED

L83 ik

PDQHash, pHash INAFY)

Color Histogram, NIk
Color Coherence

Vector

TA4—T5—=25% ROk

ﬁ’)?":ﬁﬁﬁ&lﬂj
(DeepFeature)

B - FOUEHR
NIV R

https://ja.wikipedia.org/wiki/%E3%83%8

STREAE

STRETEMNED

ol

numpy.count_nonzero
https://colab.research.google.com/drive/197g 34nsJrkYX50XoE9tJYdt1Czhg

F%E3%83%9F%E 3%83%B3%E3%82%B0O%E

XwV?usp=sharing#scrollTo=PI2t0vPsvPth

8%B7%9D%EI%IBRA2

EXNTSL—HE

https://docs.opencv.org/4.4.0/d8/dc8

cv2.compareHist
https://colab.research.google.com/drive/1xQtv1EsyXj—8LIkO1afTIk5LuvrR3w

/tutorial histogram comparison.html

a—41)y R Eagk,
YA FELE

https://enjoyworks.jp/tech—blog/2242

EZ?usp=sharing

numpy.linalg.norm
https://colab.research.google.com/drive/1z3ohcLIY6UmIGPV9Uqg6ImuyEsCT

WIbGH?usp=sharing#scrollTo=RiBuWjax APg

34


https://ja.wikipedia.org/wiki/%E3%83%8F%E3%83%9F%E3%83%B3%E3%82%B0%E8%B7%9D%E9%9B%A2
https://ja.wikipedia.org/wiki/%E3%83%8F%E3%83%9F%E3%83%B3%E3%82%B0%E8%B7%9D%E9%9B%A2
https://ja.wikipedia.org/wiki/%E3%83%8F%E3%83%9F%E3%83%B3%E3%82%B0%E8%B7%9D%E9%9B%A2
https://colab.research.google.com/drive/197q_34nsJrkYX5oXoE9tJYdt1CzhgXwV?usp=sharing#scrollTo=PI2t0vPsvPth
https://colab.research.google.com/drive/197q_34nsJrkYX5oXoE9tJYdt1CzhgXwV?usp=sharing#scrollTo=PI2t0vPsvPth
https://docs.opencv.org/4.4.0/d8/dc8/tutorial_histogram_comparison.html
https://docs.opencv.org/4.4.0/d8/dc8/tutorial_histogram_comparison.html
https://colab.research.google.com/drive/1xQtv1EsyXj-8LlkO1afTIk5LuvrR3wEZ?usp=sharing
https://colab.research.google.com/drive/1xQtv1EsyXj-8LlkO1afTIk5LuvrR3wEZ?usp=sharing
https://enjoyworks.jp/tech-blog/2242
https://colab.research.google.com/drive/1z3ohcLIY6UmIGPV9Uq6ImuyEsCTWlbGH?usp=sharing#scrollTo=RiBuWjqx_APq
https://colab.research.google.com/drive/1z3ohcLIY6UmIGPV9Uq6ImuyEsCTWlbGH?usp=sharing#scrollTo=RiBuWjqx_APq

TR R

o A -ER -
o VTUER LEoLLEVNLOEEN?

HI)E&

I 5 (Nearest Neighbor Search)
EWSCSHH

35



R R (DRE)

EHE R TOK=mIEHEER

N = 100,000
D =1,024RTFEET
numpy.argpartition TO0.40[sec]

E<a—
R:https://colab.research.google.com/drive/1dKfBNNmLKE cGifiUMHKIto2ttoCLMS

7R?usp=sharing

import numpy as np

N =100_000 # X7 NL#
D=1_024 # X7 NLDRTE
top_k = 3 # A4
features = np.array(|[
np.random.rand(D) for i in range(N) # Z>F LRI KL
)

query = np.random.rand(D)

import time

start = time.time()

dists = np.linalg.norm(features - query, axis=1)

ids = np.argpartition(dists, top_k)[:top_k] # EBEIEVWHDDA VTV I R
process_time = time.time() - start

print(f"ids={ids}")
print(f"dists[ids]={dists[ids]}")
print(process_time)

ids=[50857 80652 57572]
dists[ids]=[12.20031129 12.20729024 12.21524199]
0.40415453910827637

36


https://colab.research.google.com/drive/1dKfBNNmLkEcGjfiJMHKIto2ttoCLMS7R?usp=sharing
https://colab.research.google.com/drive/1dKfBNNmLkEcGjfiJMHKIto2ttoCLMS7R?usp=sharing

FHER R (KRER)

o SERITLLALZFIZFIELEREZRY HEIXL
— T Ll E1E FE (Approximate Nearest Neighbor)h3F B

[ ] 5 /r 7“3 IJ h‘\ 5577 %& % é (https://github.com/erikbern/ann—-benchmarks )

o  annoy(spotify)
o faiss(facebook) + o
o NGT(Yahoo! Japan) oo

» scikit-learn: LSHForest, KDTree, BallTree

etC' . « PANNS
¢ NearPy

e BIEIHMLE(TALY -

F1TFVDRVE P, BRERBHROG—R(ZERLS

e PUFFINN
e N2
e ScaNN

37


https://github.com/erikbern/ann-benchmarks

FHER R (KRER)

ANNSZA TS %{ES

B AVTIVIRBESBEDR
RELREZFRTET H/INTA—E3—F
HDHFIE. annoy(SpotifyHl)

N=100,000, D=1,024T 1[ms]

E<a—k:
https://colab.research.google.com/drive/
132JCrRhAFZulri35gzbeME3gC8dcwikg?usp=sharing

# O ERBNT NLh Stop k##FEXD HT
query = vectors[0]

import time

start = time.time()

# BEREDSEVWE D DEEREE 1 VT v I RERR

ids, dists = u.get_nns_by_vector(query, top_K,
include_distances=True)

process_time = time.time() - start

print(f"ids={ids}")
print(f"dists={dists}")
print(process_time)

ids=[0, 66431, 43721]

dists=[0.0, 12.34458065032959, 12.403461456298828]
0.0010340213775634766

38


https://colab.research.google.com/drive/132JCrRhAFZuIrj35gzbeME3gC8dcwikq?usp=sharing
https://colab.research.google.com/drive/132JCrRhAFZuIrj35gzbeME3gC8dcwikq?usp=sharing

KREGRRIZESIFMTIVDEVA

e [CVPR20 Tutorial] Billion—scale Approximate Nearest Neighbor Search

o EEEROERNE RS, EREERERS1TSYOLE
o REKFE BEND A BE SADER

o KeraséFlask ZFAAWV-E@BBEZEDF1—R) 7 ILE2AB Image Retrieval in the Wild

39


https://speakerdeck.com/matsui_528/cvpr20-tutorial-billion-scale-approximate-nearest-neighbor-search?slide=108
http://yusukematsui.me/index_jp.html
https://matsui528.github.io/cvpr2020_tutorial_retrieval/

BHARAZTNRICLIIELLEGERRE T DN

o IMIAATIMNSIELIZWIZTEIMTERT HANNSI[EHEYLLY
o RiNTESLWHIAMNER)
o  MivusWEEYR—+FE
e FElasticsearch Mfilter&Query DSLE{E > CIREEIERZEHTES
o Elasticsearch|ZIEZAZT—RE AND_EMTES
0 AT—RATRYAAEHEIZ EEIERTHEVNSEE
o EFERDERAE

m Script score query | Elasticsearch Reference [7.x]

m cosineSimilarity, 12norm%: &

40


https://github.com/matsui528/rii
https://www.milvus.io/
https://www.elastic.co/guide/en/elasticsearch/reference/7.x/query-dsl-script-score-query.html

BREFED

o 1HHFBETAEYIZEDSLL, numpy CHREHE

o H9100AHLLEZZSANNSHRLE,
PYyPIIZEZSATSIUAHHDTEERE

e ANNSOEUAIFX. MASADHERASANESE

41



E{EREDF 11— T ILEBA



E{RREDF 11—k 7 ILEEAT

EEBEREDOF1—R)TILBLDOIHAD T, BNALET,
Image Retrieval in the Wild

Milvus X VGG: Building a Content—based Image Retrieval System

Ediol abs/image—match: Quickly search over billions of images

Visual WordsZ B LN =5BL B R E

43


https://matsui528.github.io/cvpr2020_tutorial_retrieval/
https://medium.com/unstructured-data-service/milvus-application-1-building-a-reverse-image-search-system-based-on-milvus-and-vgg-aed4788dd1ea
https://github.com/EdjoLabs/image-match
https://aidiary.hatenablog.com/entry/20100227/1267277731

[(FEfEINHNIL] CNFETOHMEEZE->TEEZEERE

DeepFeature&annoyZ Fl| FH L 7-E {2 & % Colaboratory CE IR
https://colab.research.google.com/drive/158mTESa7ZXV5Fa9rdmba77Rar a7c89k
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https://colab.research.google.com/drive/158mTE5a7ZXV5Fa9rdmbq77Rqr_a7c89k
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FED

o EHERENDEFEIISE-LTLS

o EHEFEREX. FHMELRRIITI—ABahNnd
o B DIFHLEWERORASUIZE->THEMEB D AETES
o  KRHELHRERIZILZ. ANNSSATSUNRKREZLS
o EELEPythonEVA—/LAMEHEESNTHEY ., MEIZIRAD

ERRREIRATLEFE>THTL S
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ZSEEH

e PhotoDNA
AAVDEEREFEEXXZSH/\YIIK
*EL 7 s 4BE|Z DLV TGoogle Cloud Next '19 in Tokyo CHffiFEEXEZLE
L1z

o EATIEEDELUEAELEHLNATINS

o  Visual Search — The Ultimate Guide: Statistics, News, Trends, and Tips

® Pinterest Lens

o Building Pinterest Lens: a real world visual discovery system

48


https://en.wikipedia.org/wiki/PhotoDNA
https://engineering.mercari.com/blog/entry/2019-03-25-120000/
https://techblog.zozo.com/entry/cloudnext19tokyo-imagesearch
https://techblog.zozo.com/entry/cloudnext19tokyo-imagesearch
https://medium.com/@clarkboyd/visual-search-trends-statistics-tips-and-uses-in-everyday-life-d20084dc4b0a
https://medium.com/pinterest-engineering/building-pinterest-lens-a-real-world-visual-discovery-system-59812d8cbfbc

