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History

2007 Launch, third-p_grty solution
picsearch

2015 Our own solution - text search

2017 Neural Networks



Basic Text Search
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ML in Crawler

* Predict which links are interesting

* How often to revisit document

* Detect significant change after revisit
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Novinky.cz

Prihlasit se | Seznam

|| Hiedej |

Hlavni stranka » Koktejl

Zlodéj se zasekl na ploté ve znacné nezavidénihodné

pozicl

Velmi snadnou praci se zpacifikovanim zlodéje méli policisté v arizonském Tucsonu. Zadrzeny muz si
totiz pfi Gtéku pocinal tak nesikovné, Ze zustal viset z plotu za kalhoty, a navic jesté hlavou doli.

A Zlodéj zastal bezmocné viset
hlavou dold z plotu.

utery 28. bifrezna 2017, 3:00

Sensibar, Kristin

FOTO
Muze visiciho bezmocné z plotu vyfotil v patek Jesse v

Sensibar, ktery jel v tu chvili zrovna okolo. Chtél mu
pomoci, ale na misté se o par okamziki pozdéji objevila dvé
policejni auta.

.KdyzZ jsem se o étvrt hodiny pozdéji vracel stejnou ceston,
sedél spoutany na zadnim sedadle,” vysvétlil Sensibar
v prispévku na Facebooku. Jeho fotka od té doby obletéla
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Popisok: Zlodéj zustal bezmocné viset hlavou dolu z plotu.
Nadpis: Zlodéj se zasekl na ploté ve znacné nezavidénihodné pozici
Text: Muze visiciho bezmocné z plotu vyfotil v patek Jesse Sensibar...



ML in Document Analysis

* Discard headers, templates, ads
* Find caption and nearby text

* Extract significant words from text




|Q Fotbal |

O
A




L Kopana
b Football

|Q Fotbal | —3 | “Foot ball

L Soccer

(N

O el
A




L Kopana
L Football

|Q Fotbal | —3 | vFoot ball

LSoccer
<::> U y
X< A

INDEX
WORD = IMAGES




L Kopana
L Football

|Q Fotbal | —3 | vFoot ball

LSoccer
U y
? :

INDEX
WORD = IMAGES

METADATA




L Kopana
L Football

|Q Fotbal | —3 | vFoot ball

L Soccer

(N

% k ...+ |

INDEX
WORD = IMAGES

SIS —

METADATA




b Kopana
L Football

|Q Fotbal | —3 | “Foot ball

L Soccer

[N

% t ...+ |

SORTED IMAGES

_>@

INDEX
WORD = IMAGES

=
=

s —

METADATA




Summary

* Crawling
* Indexing

* Searching

* Ranking




Relevance Ranking

relevance

/'relav(a)ns/
noun

* the quality or state of being closely
connected or appropriate.
"this film has contemporary relevance"



Image relevant to query?

Words from query in caption? YES final relevance:

Words from query in title? YES +2 . 2 5
Words from query in url? YES n

= RELEVANT
+3
Query contains location? YES

GPS coords in image EXIF? YES
GPS close to query location? YES
= RELEVANT

Image count on page? HIGH
links count on page? HIGH
spam level of page?

Resolution of image? LOW
Number of colors? LOW

= NOT RELEVANT = NOT RELEVANT




FEATURE VECTOR
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FEATURE VECTOR

caption_coverage 1.0
title_coverage 0.8
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Image Img-query match

* camera/lense type * WOrd occurences
* |ISO, f-ratio, ... e word ,,closeness”
e compression level * word position
e filetype * page relevance
e coverages
Query
* language
. nar?]e ) Text fields P«_’:tgeldomain
* porn e link texts * link network
e special chars  * alt texts * Spam/porn
* numbers o urls * popularity
* robot? * filenames * source code



- image count on page? HIGH
- links count on page? HIGH
- spam level of page?

= NOT RELEVANT




- image count on page? HIGH
- links count on page? HIGH
- spam level of page?

= NOT RELEVANT

- page_img_count > 12?7 YES

- page_link_count > 437 YES

- page _spam level > 0.27? YES
= -0.5




- image count on page? HIGH
- links count on page? HIGH
- spam level of page?
= NOT RELEVANT
Answer variants

- page_img _count > 127 YES YES NO

- page _link_count > 437 YES YES NO

- page_spam level > 0.27? YES NO NO
= -0.5 = +0.7 = +1.0




- image count on page? HIGH
- links count on page? HIGH
- spam level of page?
= NOT RELEVANT
Answer variants

- page_img _count > 127 YES YES NO
- page _link_count > 437 YES YES NO
- page_spam level > 0.27? YES NO NO
= =0.5 = +0.7 = +1.0
- features[7] > 12?7 YES
- features[9] > 43?7 YES
- features[2] > 0.27? YES
= -0.5
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Summary

* Compute features
* Evaluate guestions/trees

* Sum to get relevance value




Training




Annotations




Annotations

Auto
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Summary

* Annotations

* Select features and thresholds

* Fix errors of previous trees
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Challenges

Captions with no information:
“obrazek”, “foto”, “img”
Words with multiple usage:

“Praha”, “obr”, “kozy”

Photo gallery without text




User Feedback




Features

* User scrolls, clicks, reformulates query

iImage_query_clicks
4 A »

page word not-clicks
domain lemma Impress
clickrate

disappear
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“Praha” after feedback
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“Praha” on Google

2048 = 1320 - tipnavylety.cz




Blesk cz MaobilMania cz Avmaniacz | DiGlarenacz Autocz | Etbcz iSpaort cz nfo.cz Doupé.cz AutoRevue cz Reflex cz

RUBRIKY v NEJCTENEJSI PORADNA DISKUZE VIDEO RYCHLOSTINTERNETU I

Chytré hodinky pro
meéstaky, nebo masivni
outdoorové s GPS a

Vyhledavac obrazku od Seznamu je
hrozny. Pomuze mu uméla
inteligence

Ubuntu cekaji velké
zmény, mrivé je Unity i

( ) system pro telefony
1 ""‘: JakUb Cl?Ek f SDILET NA FACEBOOKU i HIA i3
%% 12.bfezna2017 Microsoft vypustil jarni
upgrade Windows 10.

Desitky to potrebuji,

= Viyhledavac obrazkd je technologicky zastaraly
= NemUZe se srovnavat s Googlem a Bingem
= Brzy by se to ale mohlo zménit

Atari Stacy: Takto vypadal
sexy ultrabook pred tficeti

lety

Nejlevnejsi/zdarma antivir pro komercni
pouziti (27)

Nové pasty Grizzly (20)

Tichy HDD (53)



“Artificial Intelligence”
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The quick brown fox jJumps over the lazy dog




context

The brown fox jumps over the lazy dog
quick
fox
piano _
jumps
brown
over
iazy tractor

(300 dimensions)



Closest Words

car:
vehicle
cars
SUV
minivan
truck
jeep

house:
houses
bungalow
apartment
bedroom
townhouse
residence

seven.

eight
five
SIX
four
nine
three

blue:
red
purple
white
maroon
colored
orange




Semantic Properties

[king] - [man] + [woman] ~= [queen]

[paris] — [france] + [germany] ~= [berlin]




Query - Vector

Query: ,,zajic jezdi na kole*

Vector: average([zajic], [jezdi], [kole])
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Image Understanding




Open Source

* Pretrained models

* ImageNet competition

* 1000 general categories



https://github.com/tensorflow/models/tree/master/slim#pre-trained-models
http://image-net.org/challenges/LSVRC/

Categories

1: wine bottle 1: plate
2: candle 2: meat loaf
3: red wine : : 3:ice cream
1: acoustic guitar
4: French loaf 2: stage 4: chocolate sauce

5: wooden spoon 3: microphone 5: potpie

4: electric guitar
5:banjo

www.seznam.cz
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* Image clustering

T :,v "



http://cs.stanford.edu/people/karpathy/cnnembed/cnn_embed_full_4k_seams.jpg

ANNOTATIONS
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Features for Ranking

* Similarity

* Selected values of vector
* Porn detection

* New keywords

* Better near text detection




Effect of Neural Networks
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“Klavir” new







“Oslo” new










“Abeceda”
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“Abeceda” new

Ceska abeceda
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Evolution




“Praha” on picsearch




“Praha”- Text Search
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“Praha” - User Feedback
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“Praha” - Neural Nets
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“Windows 10”

Google Sezumincz
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Summary

* User feedback
* Word vectors

* Image vectors

* New features
* Ref: ResNet, fastText, DeVISE



https://arxiv.org/abs/1512.03385
https://arxiv.org/abs/1607.04606
https://static.googleusercontent.com/media/research.google.com/en//pubs/archive/41869.pdf

Future




Object detection

cerveny mic hlava psa ocas psa

zelena trava noha psa




Overview
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Conv features X8 Region features Brown cat sitting
100 x 2048
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Overview

512 x 512 x

i ize: Il, ium, big, XXL
Region Proposals Size: small, medium, big

32 x 32 x (shapes) x (x,y,w,h)
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Region Proposals Size: small, medium, big, XXL
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Offset X
Offset Y
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332 Offset H
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1oxto Conv layer
32 x 32 x 1024
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Overview
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Overview

512 x512 x 3

|

ResNet LSTM

Region
extractor
[ B BN

Two cats watching TV
Brown cat sitting

|

word
256x256

128x128

64x64

32x32 region features ——3» memory vector

1024

16x16

2048




Goal

cerveny mic hlava psa ocas psa

zelena trava noha psa



Result
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- bilé mraky na modré obloze
- modra obloha bez mraku

s
RS Tas.

- noha osoby - levé oko na ptaka - hos muze -
- noha ptaka - oko na ledni medvéd - Muz na sobée bilou kosili

= »

-



Image Search usage

| andmarks

Celebrities
Clothes
Household items

OCR for signs, texts
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