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Introduction:
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Difficult S ®

Annotate

Find / Retrieve !
Produce

Store
Edit
Publish / Share

Easy
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Searching for images,
using text as query
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Introduction:
Image search is significant

Distribution of US Searches Across 10 Web Properties

Source: Jumpshot's October 2016 clickstream panel (millions of active US searchers)

Facebook, 0.69%

Amazan,3.85% DuckDuckGo, 0.56%
Google Maps, 2.09% Google News, 0.28%

Bing, 2.25%
Yahoo!, 2.47%

YouTube, 3.71%

“jumpshot MIOZ

http://searchengineland.com/9-seo-tips-better-google-image-search-results-278609
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' Introduction:

finding images and information

Searching for images on the WWW has become an
attractive starting point to discover information:

AA search query with text can be submitted
to an O0O1I mage search enginebo




‘ Introduction:

finding images and information

Google

Images
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' Introduction:

finding Images and information

Searching for images on the WWW has become an
attractive starting point to discover information:

AA search query with text is submitted
to an oI mage search enginebo

AThe results come as small 0




Introduction:
finding Images and information

@ hemba singiti - Google Search - Mozilla Firefox

File Edit View History Bookmarks Tools Help
o . ¢ m O @ e
Back Reload Print History New Tab Home
Google [hemba singiti [ v | *f Search -+ @ [ Sidewiki = 23 Translate - & @ @ & [ ® -
*§ hemba singiti - Google S...
Web Images Videos Maps News Shopping Gmail mors ¥

N AutoLink - & AutoFill ~ & [E hemba [E singiti @ Q -
Search settings | Sign in

GOUSIC hemba singiti
SafeSearch: Off v
Web » Images ¥ Show options...

Advanced Search

Results 1 - 21 of about 85 for hemba singiti. (0.15 seconds)

Singiti of the ancestral SUPERB Hemba STANDING Hemba

300 x 400 - 19k - asp 1183 x 1843 - 65k -jpg 1052 x 1944 - 58k -jpg 107 x 133 - 4k - jpg 455 x 650 - 85k - jpg 250 x 424 - 18k - jpg 377 x 650 - 54k - jpg
forafricana... vub.ac.be vub.ac.be forafricana... ezakwantu.com tours... africadirec...

African HEMBA HEMBA Hemba Title: hemba Singiti

67 x 100 - 3k - jpg 75 x74-2k-jpg 75 x74 -2k - jpg 360 x 480 - 19k - jpg 300 x 300 - 25k - jpg 319x 701 - 30k - jpg 99 x 133 - 4k - jpg
floredana.com liveauction... liveauction... midhudsonga... asiaZafrica... zyama.com forafricana...

hemba Hemba Rare Old STANDING Welcome to Hands on Hemba

380 x 586 - 21k - jpg 216 x 650 - 27k - jpg 110 x 250 - 14k - jpg 120 x 204 - 6k - jpg 328 x 328 - 34k - jpg 334 x 650 - 42k - jpg 265 x 340 - 28k
zyama.com africadirec... tribal-afri... tours... asiaZafrica... ezakwantu.com barakatgall...

Goooooglew
12345 Next

=l0kd

*§ http://images.google.com/images?rlz=1B3GGGL_enBE217BE217&h|=en&source=hp&q=hemba+singiti&btnG=Search+Imac 77 - |#~ P

Signin -

A
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‘ Introduction:

finding Images and information

Searching for images on the WWW has become an
attractive starting point to discover information:

AA search query with text is submitted
to an oI mage search enginebo

AThe results come as s mal l 0

AEach small image links to the document where it
oCCurs.
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Searching for images:
Images & their context

Image found on WWW

16
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Searching for images:
Images & their context
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Image found on WWW (+ link to WWW file)
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Searching for images:
Images & their context

Image found on WWW (+ link to WWW file)
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Searching for images:
Images & their context

Their main city is Cape Coast, Ghana. They are one of the Akan peoples, along with the “Asantefo™ or Ashantis, the Akuapem, the Akyem, the Guam, and others.

Despite the rapid growth of the Ashanti Empire in historic times, the Fanti have always retained their state to this day. Currently, they number about 2.5 million. Inheritance and succession to public office among the Fanti are determined
mostly by matrilineal di as is ! most Akan peoples.

When the Portuguese arrived in the 15th century, the Fante prevented them from venturing inland and leased properties for Portuguese trading missions. But when the Portuguese objected to Fante rules and regulations the Fante
expelled them. Thenceferth the Dutch arrived followed by the English, soon to be British. The Fante served as middlemen in the commerce between the interior and British and Dutch traders on the coast.

Doll / puppet from the Asante / Akan / Fante / Fanti / Agni (or Ewe) people/tribe in Ghana/lvory Coast

bought on an auction of tribal art in Antwerpen, ex-collection of African art of a professor from Leuven University, Belgium
NOT available

This particular figure wears very fine beads, even in several places.
The wood has an attractive surface.
It is about 18 ¢m high.

The photos have been used on a poster to announce an event for Africa in 2010 in Antwerpen.

A photo of this figure is used as book cover:

Myths and Legends of the Bantu by Alice Werner

ISBN: 0557163358

The rich traditions of the Bantu. Most of the books below alsc have material on the Bantu of West Africa. "Myths and Legends of the Bantu is a book by Alice Werner published in 1933. It contains legends and myths from the Bantu culture
concerning the gods, the origin of mankind, the afterlife, the heroes and demigods, various creatures, real and mythical, as well as some of the great Bantu epics.” Edited by Brian K. Buckner

MYTHS AND LEGENDS
OF THE BANTU

Etted by Brion K. Buchrar-tl
ALICE WERNER

Image & context on WWW




‘ Introduction:

finding images and information

ASearch for images is faster than search for texts.

AWhen a relevant image is found,
then also the context of that image is found,
and that can yield relevant information.
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A report of a part of research work on
Image search by text
has been published:

P. Nieuwenhuysen

WWW image searching delivers high precision and no misinformation:
reality or ideal?

Issues in Informing Science and Information Technology,

Vol. 7, 2010, pp.109-131.

ISSN: Online 1547-5867; CD 15475859; Print 1547-5840,

peer reviewed journal, available online free of charge from
http://iisit.org/Vol7/11ISITv7p109 -131Nieuwenhuysen770.pdf
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Findings & Discussion
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Findings & Discussion

Co-aperation e —

et w Google
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Findings & Discussion

Google
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Findings & Discussion

Google

IMmages

Comparison of WWW image search engines:

AGood relevance ranking
AOverlap in coverage and search results , as expected

AYahoo! & Bing quite similar, as expected
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Findings & Discussion

Google

Comparison of WWW image search engines:




Conclusions L

- WWW image search delivers

a mixture of useful information with irrelevant
Information and even with mis nformation

@ hemba singiti - Google Search - Mozilla Firefox
File Edit View History Bookmarks Tools Help

c ) & (5 i i > 17BE2178 & &
= € : es.google.ct e e &hl=en&source=hp&q=hemba+singiti&
Reload Print History New Tab Home '] http://images.google.com/image: nBE217BE217&hl=en&source=hp&q=hemba+singiti&btn

Translate - &3 @ @ & @ ® <k~ N AutoLink - £ AutoFill [ hemba E singiti &

Gouglc hemba singiti
SafeSearch:

ancestral SUPERB Hemba STANDING Hemba

Sing
300 x 400 - 19k - asp 1183 x 1843 -65k-jpg 1052 x 1944 -58k-jpg 107 x 133 - 4k - jpg 455 x 650 - 85k - jpg 250 x 424 - 18k - jpg 377 x 850 - 54k - jpg
forafricana. vub.ac.be vub.ac.be forafricana ezakwantu.com tours. africadirec

African HEMBA HEMBA Hemba Title: hemba
67 x 100 - 3k - jpg 75X 74- 2k - jpg 75X 74 - 2k - jpg 360 x 480 - 19k - jpg 300 x 300 - 25k - jpg 319 x 701 - 30k - jpg 99 x 133 - 4k - jpg
floredana.com liveauction liveauction. midhudsonga. asia2africa. zyama.com forafricana.

Results 1 - 21 of about 85 for hemba singiti. (0.15 seconds)

Hemba Rare Old STANDING Welcome to Hands on
380 x 586 - j 216 x 650 - 27K - jpg 110 x 250 - 14k - jpg 120 x 204 - 6k - jpg 328 x 328 - 34K - jpg 334 x 650 - 42k - jp
zyama.com africadirec. tribal-afri tours. asia2africa ezakwantu.com

Gooooogle»
12345 Next




onclusions .

+ Information retrieval from the WWW through
Image searching is attractive, simple and fast,
AND can be efficient / productive.

Print History New Tab Home

i Search -+ 9 [ sidewiki

Web Images Videos laps News Shopping Gmal more ¥

Google

SafeSearch:

Web » Images ™ Show op

Singiti
300 x 400 - 19k - as!
forafricana...

African
67 x 100 - 3k - jpg
floredana.com

hemba
380 x 586 - 21k - jpg
zyama.com

of the
1183 x 1843 - 65k - jpg
vub.ac.be

HEMBA
75x74 -2k - jpg
liveauction...

Hemba
216 x 850 - 27k - jpg
africadirec...

@

Translate - 6 @ @& & @ ® <k~ S AutoLink - T AutoFill - & E hemba & singiti @

Advanced Search

cestral
052 x 1944 - 58k - jpg
vub.ac.be

HEMBA
75%74- 2k - jpy
liveauction...

Rare Old
110 x 250 - 14k - jpg
tribal-afri...

107 x 133 - 4k - jpy

Hemba
360 x 480 - 19k - jpg
midhudsonga...

STANDING
120 x 204 - 8k - jpg
tours...

Goooooglew
12345 Next

Hemba
455 x 650 - 85k - jpg
ezakwantu.com

itle:
300 x 300 - 25k - jpg
asia2africa...

Welcome to
328 x 328 - 34k - jpg
asia2africa...

Results 1 - 21 of about 85 for hemba sing

250 x 424 - 18k - jpg
tours...

hemba
319x 701 - 30k - jpg
zyama.com

Hands on
334 x 850 - 42k - jpg
ezakwantu.com

(3 http://images.google.com/images?riz=1B3GGGL_enBE217BE217&hl=en&source=hp&q=hemba-+singiti&btnG=Search-+Ima 7 -| [¢ - AddALL Us

Search seftings | Sian in

. (0.15 seconds)

Hemba
377 x 650 - 54k - jpg
africadlire

Singiti
99 x 133 - 4k - jpg
forafricana...

Hemba
265 x 340 - 28k
barakatgall...




Searching for images,
using an image as query



B Search(ing) by image:
Introduction

Besides searching for images with a query that consists of
text,
some systems allow us to use as query an image (file) .

ASearch(ng) by example

AReverse image lookup = RIL

ABackwards image search{ng)

Alnside search(ing)

AQuery by Image Content = QBIC

AReverse image search{ng) (used by Google)
ASearch(ing) by image !

30



example

Search with the original image
reveals
a derived image

Original photo of a sculpture A

Searching by image:

31

MYTHS AND LEGENDS
' OF THE BANTU

Edifed by Brisn K. BuckrerEL
ALICE WERNER

Book cover



Research problem

v | Which systems are available
free of charge
for searching by image
through the WWW?
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‘ Searching by image:
the user interface

A pioneering system, accessible free of charge:

Search new TinEye Services About Register

TinkEye

Reverse Image Search ﬁ

@ Search Creative Commons images by color!

e

- -
., ‘i/ -

Upload your image Enter image address

or paste URL here (page or image) m

Interesting searches: Starbucks logo, Lenna, Dollar bill

1 P, Use a Browser Plugin O Drag & Drop:
Available for Firefox, Chrome, Safari, Internet Explorer & Drag any image file and drop it anywhere on this page.

Opera.
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u Searching by image:
the user Interface

A pioneering system, accessible free of charge:

Search new TinEye Services About Register

Tinkye

Reverse Image Search ﬁ

@ Search Creative Commons images by color!

NI

- ®
~ .
'l\/

Dr ag & Upload your image Enter image address
or paste URL here (page or image) m
drop , |
/— Interesting searches: Starbucks logo, Lenna, Dollar bill

1 P, Use a Browser Plugin o Drag & Drop:
Available for Firefox, Chrome, Safari, Internet Explorer & Drag any image file and drop it anywhere on this page.

Opera.
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' Searching by image:
search engines

Available WWW image search engines:

TinEye @ Google

ot her s é
since 2011



‘ Introduction:

finding images and information

Google

Images

Drag
& drop

36



Research problem

Which differences among
these systems are interesting
for a user

In practice?
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Searching by image:
Research method

In each test query, we submit an image
from the disk of a PC.
These images are accessible also on the
WWW,
already for many months.
We check if the search engine finds
the image copy
that is accessible on the WWW.

38
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Searching by image:
Findings & Discussion

new TinEye Services About Register Login

Upload a new image or enter new image address  paste URL here (page or image)

Has TinEye been useful to you? If so, please donate!

TinkEye @3
Reverse Imagezarch F(

e

N
>
.

|

n ReSUIt w Download the official

TinEye extension for

Searched over 2.5495 billion images in 0.722 seconds. Firefox with right-click
functionality!

-

* These results expire in 72 hours. Why?
* Share a success story!

* TinEye is free to use for non-commercial purposes.

(NA A%

JPEG, 1200x1600, 47.7 KB

Sort by: www.investiraumali.gov.ml =
arton285-41606.gif a CO py fo un d ? I

Most Changed www.investiraumali.gov.ml/SPIP/spip.p...

Biggest Image investiraumali.gov.ml

n arton283-e1247.gif

investiraumali.gov.ml/SPIP/spip.php?c...

Compare | Link
GIF Image
72x121, 8.5 KB
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Searching by image:

Findings & Discussion: TinEye

Search new TinEye Services About Register Login

Upload a new image or enter new image address paste URL here (page or image)

Has TinEye been useful to you? If so, please donate!

TinEye @

Reverse Image Search

n Resurt e, Download the official
TinEye extension for

Searched over 2.5495 billion images in 0.722 seconds. Firefox with right-click
functionality!

* These results expire in 72 hours. Why?

* Share a success story!
® TinEye is free to use for non-commercial purposes.

JPEG, 1200x1600, 47.7 KB

Sort by: www.investiraumali.gov.ml .
———" TinEye revealed
www.investiraumali.gov.ml/SPIP/spip.p...

Most Changed = . .
Biggest Image investiraumali.gov.ml N O d u p I I C a.te I m a.g e
n arton283-e1247.gif
investiraumali.gov.ml/SPIP/spip.php?c... O n th e WWW.

Compare | Link
GIF Image
72x121,8.5 KB




Searching by image:
Findings & Discussion: Google

Google

Images

41



Searching by image:
Findings & Discussion: Google

Web Images Maps Shopping More ~ Search tools
About 23 results (O
F 1| Image size:

1200 = 1600

[ |
768 = 1024

Find other sizes of this image:
All sizes - Large

Pages that include matching images

metal mask Photos - Photobucket
photobucket.com/images/metal+mask/

View metal mask Pictures, metal mask Images, metal mask Photos on
Photobucket. Share them with your friends on MySpace or upload your ownl

marmar on Myspace

www.myspace.com/52306849

marmar's profile on Myspace, the leading social entertainment destination
powered by the passion of our fans.

African masks

www.vub.ac be/BIBLIO/. . /african.. /african-art-collection-masks_htm
Masks and headdresses in the collection of antique, classical, ethnic,
ethnographic, ethno-tribal, native, ritual, traditional, fribal, so-called "primitive
art from ...

metal mask Images metal mask Pictures & Graphics - Page
www.hitupmyspot.com/s/index.php?q=metal%20mask

Image gallery with free photos for Facebook or Tagged. Get metal mask
pictures and Graphics to use on Myspace, MingleCity, Blogs and various
other Social ...

bolon Images bolon Pictures & Graphics - Page5
www.hitupmyspot.com/s/index.php?g=bolon&page=5

Image gallery with free photos for Facebook or Tagged. Get bolon pictures
and Graphics to use on Myspace, MingleCity, Blogs and various other Social

Google reveals
numerous copies
on the WWW,

42
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Searc
Findings &

Web Images Maps Shopping More ~ Search tools
About 23 results (O
F 1| Image size:

1200 = 1600

Find other sizes of this image:
All sizes - Large

Pages that include matching images

metal mask Photos - Photobucket
photobucket.com/images/metal+mask/
[ View metal mask Pictures, metal mask Images, metal mask Photos on

marmar on Myspace
www.myspace.com/52306849

hing by image:

Discussion:. Google

Photobucket. Share them with your friends on MySpace or upload your ownl

} marmar's profile on Myspace, the lg;
powered by the passion of our f:

www.hitupmyspot.com/s/index.php?g=bolon&page=5

Google reveals
the original image
on the WWW.,

[ |
768 = 1024
[ African masks
www.vub_ac be)
) Masks and he
ethnographic,
J| art from ...
100 = 133
F metal mask Images me
www.hitupmyspot.com/s/index
[ Image gallery with free photos for
pictures and Graphics to use on Mysp logs and varous
e .| other Social ...
120 = 160
71777 bolon Images bolon Pictures & Graphics -

[ Image gallery with free photos for Facebook or Tagged. Get bolon pictures
and Graphics to use on Myspace, MingleCity, Blogs and various other Social

43
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Searching by image:
Conclusion

Google

iImages




Research problem

To which extent can

a system to search by image
find an exact copy / duplicate
that is present on the WWW ?

45
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w Searching by image:
def I ni l on of O

‘Generation 1 @ ‘\
@—@ \ Q}@@
\

I GeneratloryZ’ l

T OO0

Generation 3
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w Searching by image:

def 1 ni l on of O
@ @ @ @ Similarity
to the
master image file
. HIGH
Generation 1 @
@—@ - G}G}@
I
: \

Generatloryé’ l I

ol o>
Generationf3




w Searching by image:
def I ni | of O e X

IGeneratlon 1
I
Generamm- l @ -

Generation 3




' Searching by image:
Findings

25 images that have a duplicate / exact copy
present on the WWW,
were submitted as a query to images.google

Google

Images

49



Searching by image:
Findings

search by image for copies
(that exist on the WWW)

Jrevealed

ONOT
revealed

Successful
but not completely

50



w Searching by image:
searching for exact copies

Start with a particular source image
& search & find images that are

51

\xact copies, duplicate/

Eas \ / /

Difficult |
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w Searching by image:
various types of results

Start with a particular source image
& search & find images that are

\xact copies, duplicate/

Eas
based on the same\naster image, put not exact copies

visually similar & also semantically similar/related

not vi$ iar;

nevertheless semantically s / related, but not specific

Difficult not vis similar:

nevertheless semantically § ar / related, even specific

d Width indicates expected success of a search A



Research problem

Is success & failure

of image search by image
correlated with

success & failure

of iImage search by text ?

53
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Searching by image:
Findings & Discussion

|

Test:
Image is found Image is NOT found
with search with search
by text query by text query
Image is found 15 0
with search by image as expected
Image is NOT found 0 10

with search by Iimage as expected
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w Searching by image:
Findings & Discussion

Test:
Image is found Image is NOT found
with search with search
by text query by text query

Image is found 15 0

with search by image as expected

Image is NOT found 0 10

with search by image as expected

Conclusion:

high correlation between 2 methods of image search.



’ Research problem

arch system find images on
the WWW,

which are NOT exact copies
of a particular image,

but which do have elements
In common?

56
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w Searching by image:
searching for near -duplicates

Start with a particular source image
& search & find images that are

A >

based on the same\naster image,}zﬁnot exact copies

\ /

Difficult |
L

d Width indicates expected success of a search A

Eas




w Searching by image:

def I ni

on of
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Generation 1 @
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Generation 3
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Searching by image:

searching for near -duplicates

100 %

No near-duplicates

22 %
At ¢

14

past 1 near-duplicate

8 %
More t

han 1

0 near-duplicates

59

Li, & Ma, Wei-Ying (2010)
ARISTA Image Search to Annotation on
Billions of Web Photos, IEEE Computer

and Pattern Recognition (CVPR).

/VVang, Xin-Jing, Zhang, Lei, Liu, Ming, Yi\

Society Conference on Computer Vision

http://ieeexplore.ieee.org/abstract/docum

ent/5540046/

QOI: 10.1109/CVPR.2010.5540046

/



http://ieeexplore.ieee.org/abstract/document/5540046/

|
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Research method

In each test query, we submit an image
from the disk of a PC.
These images are accessible also on the
WWW,
already for many months.
We check if the search engine finds
the image copy
that is accessible on the WWW.

We also check if the search engine finds

derived = modified copies on the WWVV./

P

/

P

/
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Searching by image:
Findings & Discussion: TinEye

Search new TinEye Services About Register Login

Upload a new image or enter new image address  paste URL here (page or image)

Has TinEye been useful to you? If so, please donate!

TinEye @3
Reverse ImageZ.arch F(

e

i

n Resu" w Download the official

TinEye extension for

Searched over 2.5495 billion images in 0.722 seconds. Firefox with right-click
functionality!

® These results expire in 72 hours. Why?
* Share a success story!

® TinEye is free to use for non-commercial purposes.

JPEG, 1200x1600, 47.7 KB

In this case:

Sort by: www.investiraumali.gov.ml d er | Ved | m ag es on th e WWW
Best Match arton285-4f606.gif
were NOT revealed

Most Changed www.investiraumali.gov.ml/SPIP/spip.p...

Biggest Image investiraumali.gov.ml

n arton283-e1247.gif

investiraumali.gov.ml/SPIP/spip.php?c...

Compare | Link
GIF Image
72x121, 8.5KB
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Searching by image:
Findings & Discussion: TinEye

4]
Login

Search new TinEye Services About Register

or enter new image address paste URL here (page or image) m

Upload a new image

m

Tinkye

Reverse Image Search

a Results _
In this case:
Searched over 2.5542 billion images. derived images on the WWW

were NOT revealed

for file: kuba-bwoom-mask-lateral.jpg

e These results expire in 72 hours. Why?
e TinEye is free to use for non-commercial purposes.

JPEG, 1244x1658, 79.1 KB

Wondering why TinEye couldn’'t find your image?

® TinFve ic ranctanths crawlino the weh and 1indatino niir im|
1
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w Searching by image:
Findings & Discussion

10 images were submitted as a query to 2 search systems:

TinEye G 0 : le

IMages

TinEye revealed

NO images on the WWW,
which include common elements, in any query.

Google revealed images on the WWW,
which include common elements
In 7 of those 10 queries.
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Searching by image:
Findings & Discussion

Example:

Google

images

MYTHS AND LEGENDS
’ OF THE BANTU

QOriginal revealed the derived image!

A
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Searching by image:

Findings & Discussion
Example:

Google

images

MYTHS AND LEGENDS
‘ OF THE BANTU

Afterwards,
the derived image
revealed the original:

A
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earching by image:
Indings & Discussion

Example:

Google

Images

iginal revealed the derived image:

A 2

1)

R T

S AR I
G

QUETS |

827t
et L O

ST ~—
CONIEXOTRUSNTLES 1S ETETAES VOIS | )
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Searching by image:
Findings & Discussion

Example:

Google

Images

Original revealed the derived image:

A
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Searching by image:
Findings & Discussion

Example:

Google

Images

Search by image,
with the original image
In colours
revealed the derived image
In black & white, on a poster

A
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Applications of searching by image:

Finding coples of your image

Generation 1 @ |
@—@ OO
\

I
: l /
Generatlory2’ l '

sielolole

Generation 3
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Searching by image:
applications

Example:

MYTHS AND LEGENDS
OF THE BANTU

Original image
revealed a derived image

A




Applications of searching by image:
Finding copies of your image

AThis can be interesting in several ways:

»Copyright infringements / plagiarism can be discovered.

»INn a more positive/constructive way:
allows us to investigate the impact of some image !
For example:
Curators or owners of a collection of objects can assess
the impact and reuse of photos of the physical objects
In their collection,
on a worldwide scale.

(2
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Applications of searching by image:

Finding other versions
of an interesting image

Generatlory2’ l

“Generation 1 @ |
@—@ X G}@@
I \
|

Generation 3 /\ /‘\
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Searching by image:
applications

Example:

MYTHS AND LEGENDS
‘ OF THE BANTU

Some image
leads to the original

A




Applications of searching by image:

Finding other versions
of an interesting image

AWe can start from an image
that we consider as interesting,
but that we did not create
and that is perhaps not the original version
and for which the creator/author is not indicated.
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Applications of searching by image:

Finding other versions
of an Interesting image

Then searching by that image may allow us to find
»a more suitable version of that image
»the creator/author

»another version of the image
and in this way also
Its location on some WWW page and site that can
provide us with more information about the image.
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Applications of searching by image:

Finding other versions
of an interesting image

Then searching by that image may allow us to discover
that the image that illustrates and supports a document
IS NOT real / authentic,

but that is has been copied from another site, from
another context

and perhaps that it has even been modified / changed /
doctored, to support the text, the claims of the author of
the document.

7
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Searching by image:
Research problem

rch by image
reveal images that are

v Gemantically & or Ot he

ocontento rel at
to the image that is submitted
as a query?



' Searching by image:
face recognition systems

AA particular type of computer technology to find
semantically similar images or --in other words -- for
Image recognition,
consists of various face recognition systems .

79
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' Searching by image:
face recognition systems

AThese are NOT included in our scheme on search by
Image,
as they rely on less generic, more particular,
specialised, dedicated algorithms, to make them quite
successful, because face recognition is a particularly

Important application.
W
o ¥y o
I ..-".‘ J B g
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Searching by image:

publication
P. Nieuwenhuysen

Search by image through the Internet:
applications and limitations.

In Libraries in the Transition Era: New Space dNew Services 0
New Experience. The Proceedings of the Seventh Shanghai
International Library Forum, organized by the Shanghali

Library, in Shanghai Library, China, 9 -11 July 2014
http://www.libnet.sh.cn/silf2014/english/index.htm

Shanghai : Shanghai Scientific and Technological Literature
Press, 476 pp, ISBN 978-7-5439-6289-7. pp. 145 -155.

full text also available free of charge from
https://www.researchgate.net/profile/Paul Nieuwenhuysen/



http://www.libnet.sh.cn/silf2014/english/index.htm
https://www.researchgate.net/profile/Paul_Nieuwenhuysen/

w Searching by image:
searching for information

Start with a particular source image
& search & find images that are

82

Eas \ /

visually similar & also semantically similar/related

milar;
" [ related, but not specific

not vis
nevertheless semantically §

similar;

Difficult not visu y
lar / related, even specific

nevertheless semantically §

d Width indicates expected success of a search A
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Searching by image:
Findings: Example

Google J

Images
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Searching by image:
Findings: Example in 2013

Google J

Images

Visually Swgyar images - Report images

A 1h
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w Searching by image:
Findings in 2013

A20 queries by image file were executed as tests.
AFor each test, Google showed images that were

visually similar in | . ﬂ
»colors, GO Ugle

Images

»shapes and/or
»lextures.

AFor 19 / 20 tests, NO image was found that is
semantically related.
= Only 1/ 20 test yielded a semantically related
Image.
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Searching by image

l mage 1 s worth
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Searching by image

In information retrieval / discovery:

OA word I

S

s>—WO0—F

worth

' mn

a
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Searching by image:
Discussion

Semantic searching and the semantic gap
In the case of searching for images

Search by text,

88

User

High level
concepts
as search
topics

Images as results

Computer system

Low level features
extracted

from texts

(such as words)
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w Searching by image:
Discussion

Semantic searching and the semantic gap
In the case of searching for images

Computer system

Search by text,
< Low level features

User

Images as results | oytracted
High level from texts
as search Search by image | and from images

< Images as results (such as location and
color value of each

picture element)

topics




w Searching by image:
Discussion

Semantic searching and the semantic gap
In the case of searching for images

A search system to find relevant images,

using a text query,

IS relatively simple

In comparison with a system to find relevant images
that are semantically similar,

using a query that consists of a known image.
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w Searching by image:
Discussion

Semantic searching and the semantic gap
In the case of searching for images

A

It is very difficult for a search system
to reveal semantically related images
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w Searching by image:
Discussion

Semantic searching and the semantic gap
In the case of searching for images

A

It is very difficult for a search system
to reveal semantically related images
when ONLY images are considered
and NOT the context of the images.

92
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w Searching by image:
Discussion

Semantic searching and the semantic gap
In the case of searching for images

A

It is very difficult for a search system
to reveal semantically related images
when ONLY images are considered
and NOT the context of the images.

BUT a search system that analyses the contents of the
WWW can also consider text related to images!



' Searching by image:
Findings: Example in 2014

ASource image:

ARenamed to x.jpg to remove any relation in the form of
text to Iimages on the WWW

94



Searching by image:
Findings: Example in 2014

S —

GO K‘ x.jpg mascaras de rituales © “ +Paul I ) Share

web  mages  news|] G0OQle finds a good description of the image !?

About 32 results (0.65 seconds)

Image size:
1250 x 1900

No other sizes of this image found.

Best guess for this image: mascaras de rituales

Mazo "mascaras y rituales" en CambiaCartas.com 42
www.cambiacartas.com » Mazos: juegos > YuGiOh! ~

Mazo de YuGiOh! 'mascaras y rituales' por lufito. Crea tus propios mazos de cartas en la
web y explora los que otros jugadores han creado.

| »

i

Similar images - AJort images \I
‘. o v .

Google finds

related images:
masks




w Searching by image:
Finding meaning

A method to find meaning/content of an image
(among several other methods):

1. Consider 2 images that are duplicates on the WWW.

Image i Image j
(= image ) (=1mage i)
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w Searching by image:
Finding meaning

1. Consider 2 images that are duplicates on the WWW.

2. Consider the sets of words & phrases that form their
text -context.

Image i
(= image )

Image j
(=image i)
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w Searching by image:
Finding meaning
1. Consider 2 images, duplicates on the WWW.

2. Consider the sets of words & phrases that form their
text -context.

Image i
(= image )

Image j
(=image i)

3. Then the common words & phrases indicate probably
the content / meaning of both images.
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w Searching by image:
Finding meaning
1. Consider 2 images, duplicates on the WWW.

2. Consider the sets of words & phrases that form their
text -context.

Image i
(= image )

Image j
(=image i)

3. Then the common words & phrases indicate probably
the content / meaning of both images.

4. Create an adequate image description.
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w Searching by image:
Finding meaning
Another method to find meaning (among many others):

1. Consider a source image.
2. From the WWW, retrieve / find visually similar images.

Ima |

I ANAN |

Imaae
Imaaqgsé

Source Im | ol \| Imag( WV wl Im Image on
image \ m w st = Ima
WY sil S W“”‘ thef Sir w\ W

sin W tsrl] th similg ;4 thq o/ tS WW similar to
thg Sl . |l the s im|{ tnq .| SIM the source
im{ th| M=y image o 'l the| image

iImage 3 imayge
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w Searching by image:
Finding meaning
1. Consider a source image.

2. From the WWW, retrieve / find visually similar images.
3. Inspect the tags / descriptions of those similar images.

Ima |

I ANAN |

Imaae
Imaaqgsé

Source Im | ol \| Imag( WV wl Im Image on
image \ m w st = Ima
WY sil S W“”‘ thef Sir w\ W

sin W tsrl] th similg ;4 thq o/ tS WW similar to
thg Sl . |l the s im|{ tnq .| SIM the source
im{ th| M=y image o 'l the| image

iImage 3 imayge
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w Searching by image:

> w e

Finding meaning

Consider a source image.

From the WWW, retrieve / find visually similar images.
Inspect the tags / descriptions of those similar images.
Derive the probable meaning/content of the source image.

Ima |

I ANAN |

Inf Impas
Source Im \| Imag{ WV - maaqe
image sim W\

Im
\ W W ol w sir Ima WWW
LW Si .. the W\ S !
sin | th similg ;4 thq o/ t WW similar to
/ the S| 1 ! the SL_im| 4 /-] sim the source
im¢ th{ '™y image o 'l the| image

Image on

image T1m gcT
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w Searching by image:

Finding meaning

1. Consider a source image.
2. From the WWW, retrieve / find visually similar images.
3. Inspect the tags / descriptions of those similar images.
4. Derive the probable meaning/content of the source image.
5. Create an adeguate image description.
Ink: |
Source | Iy | Iflj"r;:gr WV Imaas Imadas |
m W il WA Im Image on

image

Im
\ W W ol w sir Ima WWW
LW Si .. the W\ S !
sin | th similg ;4 thq o/ t WW similar to
/ the S| 1 ! the SL_im| 4 /-] sim the source
im{ th| "=y image o 'l the| image

image T1m gcT
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w Searching by image:
Discussion

Step 1.
_[Source Image
+ Google retrieval system

A OoObest guess f t he 1 magebo
In words !

Step 2:
" Source image

+ Google retrieval system

+O0best guess f he I magebo
LIn words !

A semantically related images !
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w Searching by image:
Discussion

Step 1. i
_[Source Image
+ Google retrieval system

A OoObest guess f t h | mageo
In words ! Looks like
only 1
Step 2: ~ search action
. " In the eyes
Source Image of the user
| + Google retrieval system
+O0best guess f h | mageo
LIn words !

A semantically related images !
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Searching by image:

Findings: Example in 2014

ASource image was given to me, skewed, not sharp.

ARenamed to x.jpg to remove any relation in the form of
text to images on the WWW.
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Searching by image:

Findings: Example in 2014

Google & xies

afrique noire

Google finds a good description for the image !?

Web Images TOPPITYg VTapPS vore. .«

About 6 results (0.92 seconds)

= 4 Image size:
256 %515
No other sizes of this image found.

Best guess for this image: afrique noire




108
Searching by image:

Findings: Example in 2014

Google

iImages

Mia Couto

Cada hombre
es una raza

Google offers images

that are related to the object on the source photo!
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w Searching by image:
Findings: Example in 2014

ASource image = famous photo of Congo Kifwebe mask

ARenamed to x.jpg to remove any relation in the form of
text to Iimages on the WWW



Searching by image:
Findings: Example in 2014

110

Go 81& E* Xjpg kifwebe mask O] “ +Paul

web Images  News  Shoo) (G00(@le finds a good description for the image !?

About 46 results (0.86 seconds)

Image size: s

715 % 937

Find other sizes of tis image: Google finds copies of the image !
All sizes - Small - Medium

Best guess for this image: kifwebe mask

Songye female kifwebe mask - RAND AFRICAN ART Q
www.randafricanart.com/Songye_Kifwebe_female_MF.html ~

"Kifwebe masks were made for the Bwadi Bwa Kifwebe association, a type of policing
society that provided a means of controlling social behavior and ...

Kifwebe Mask - The University of Texas at Arlington <2
www.uta.edu/art/africanart/collection/22.html ~

This mask is carved with deeply incised grooves in a striated, geometric pattern that
continues across the forehead, cheeks, and lower sections of the face.

Visually similar images - @ort images




111
Searching by image:

Findings: Example in 2014

Google  kifwebe mask « IEY wal B s (S

Web Shopping Images Videos News More ~ Search tools L (A SafeSearch O

Size v Time ~ More sizes ~ Usage rights ~ Clear

Il &

309 x 404 - artofmanliness.c... il 294 x 390 T 244 x 320

¢ |

147 x 195

www.google.com/imgres?sa=G8biw=1280&bih=653&tbs=simg:CAQSVRpTCxCo1NgEGgQIAWhCDAsQslynCBoqCigl...s.com/uploads//2010/08/mask9.jpg8w=3098h=4048&ei=jKYUU-vbCuHnywOijYDAAg&zoom=18&ved=0CEUQhBwwAw

| »

m
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Searching by image:

Findings: Example in 2014

GO Sl i X.ipg kifwebe mask O] “ +Paul 133 Q Share ;

web Images  News  shoo) (500(@le finds a good description of the image !? | [ & © o

About 46 results (0.86 seconds)

Image size: S
715 x 937

Google finds copies of the image !

Find other sizes of this image:
All sizes - Small - Medium

Best guess for this image: kifwebe mask i

Songye female kifwebe mask - RAND AFRICAN ART O
www.randafricanart.com/Songye_Kifwebe_female_MF.html ~

"Kifwebe masks were made for the Bwadi Bwa Kifwebe association, a type of policing
society that provided a means of controlling social behavior and ...

Kifwebe Mask - The University of Texas at Arlington O
www.uta.edu/art/africanart/collection/22.html ~

This mask is carved with deeply incised grooves ina strlated geometric pattern that \ 4 |
continues across the forehe has aaactions of the face.

Visually similar images - Iﬂon images

Google offers
related images:
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Searching by image:

Findings: Example in 2014

GO gle kifwebe mask mn +Paul  HE O Share ‘

Web Shopping Images Videos News More ~ Search tools - S SafeSearch Q

Size ~ Color ~ Type ~ Tima Visually similar ~ Usage rights ~ More tools ~

= success ! -



Applications of searching by image:

Finding semantically similar images

A Starting from a source image,
search by image can (even) be successful
to find

»! a suitable description in words of the image !
»!l images that are semantically related !!

114



Information discovery
using visual search:
a comparison of Pinterest with Google



Research problem
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w Research problem

ASearch by image has been offered by companies that
specialize in searching, such as TinEye and Google.

AMore recently, visual search systems are also
developed and applied by other companies that are
active on the Internet / WWW and that offer services in
which images are important.

AAn example is Pinterest.
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Research problem

AExample of a Pinterest Board:

Qax® e
Explore 8 payl Q e soe

& C' | @& Secure | https://www.pinterest.com/pnieuwen/photos-made-in-china-by-paul-nieuwenhuysen/

Home Following

@ Q Ssearch

Organize

&/

photos made in China by 2 O
Paul Nieuwenhuysen

photos made in China by Paul.Nieuwenhuysen@gmail.com

Your Pins More ideas

+ Add section L
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w Research problem

APinterest
»Allows users to build digital pin boards of images.
»Each pin board covers some topic.
»Each image is linked

N either to a larger version of the image stored on the
computers of Pinterest

N or to the website that included the image at the
time that the image was included in the pin board.
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w Research problem

AMost of these Pinterest boards and images can be
browsed and searched by all users.

ABesides classical text search, Pinterest steadily offers
more powerful visual search services;
these can offer visually and semantically related
Images;
these can lead to further relevant related information.

ATherefore it was interesting to assess the power and
applicability of the methods that are offered by

Pinterest these days
to find similar, related images and their context.
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w Research method

AThe capacity / power / performance of the Pinterest
system, to find information related to a selected source
Image, was evaluated / assessed by executing tests in
the way that a user would apply the system.

AFurthermore, comparisons were made with the similar
system Google Images for reverse image search, by
using the same source image in each test.

AThe aim of each test was finding similar images to
obtain information about the object that is displayed in
each source image.
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w Research method

Aln the case of Pinterest , image files were submitted
from a web page to a pin board in Pinterest.
For each test, one of these pinned images was selected
as source image to find related, similar images.

Aln the case of Google, for each test, a duplicate of that
source image was submitted from the hard disk of the
computer to Google Images reverse image search, to
find related images.



Findings 1es

Te st named 0cPmieresh r a
|

The tags
Visually similar results mm make no sense

ine ali
Chi Wara Tribal Head
w/Basket...

The first 20 images
Included
13 relevant ones




Findings e

Test named o0 Googlevar

QBest guesso is correct

The first 20 images
Include
7 relevant ones




