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Introduction / Context
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Introduction: 

images
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Cheap Expensive

Difficult

Easy

Produce
Store
Edit
Publish / Share

Organize
Annotate

Find / Retrieve !

J



9

Searching for images, 

using text as query



Introduction: 

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



Introduction:

finding images and information

Searching for images on the WWW has become an 

attractive starting point to discover information:

ÅA search query with text can be submitted 

to an òimage search engineó.
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Searching for images on the WWW has become an 

attractive starting point to discover information:
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Introduction:

finding images and information



Introduction:

finding images and information

Searching for images on the WWW has become an 

attractive starting point to discover information:

ÅA search query with text is submitted 

to an òimage search engineó.

ÅThe results come as small òthumbnail imagesó.

ÅEach small image links to the document where it 

occurs. 
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Searching for images: 

images & their context
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Image found on WWW



Searching for images: 

images & their context
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Image found on WWW (+ link to WWW file)



Searching for images: 

images & their context
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Image found on WWW (+ link to WWW file)



Searching for images: 

images & their context
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Image & context on WWW



Introduction:

finding images and information

ÅSearch for images is faster than search for texts.

ÅWhen a relevant image is found, 

then also the context of that image is found,

and that can yield relevant information.

20

J
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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: On-line 1547-5867; CD 1547-5859; Print 1547-5840, 

peer reviewed journal, available online free of charge from 

http://iisit.org/Vol7/IISITv7p109 -131Nieuwenhuysen770.pdf

http://iisit.org/Vol7/IISITv7p109-131Nieuwenhuysen770.pdf
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Findings & Discussion

Comparison of WWW image search engines
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Findings & Discussion

Comparison of WWW image search engines

Co-operation Market leader
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Findings & Discussion

Comparison of WWW image search engines
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Findings & Discussion

Comparison of WWW image search engines:

ÅGood relevance ranking

ÅOverlap in coverage and search results , as expected

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

Comparison of WWW image search engines:

conclusion
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Conclusions L

- WWW image search delivers

- a mixture of useful information with irrelevant 

information and even with mis information 
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Conclusions J

+ Information retrieval from the WWW through 

image searching is attractive, simple and fast,

AND can be efficient / productive.
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Searching for images, 

using an image as query



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) .

ÅSearch(ing) by example

ÅReverse image lookup = RIL

ÅBackwards image search(ing)

ÅInside search(ing)

ÅQuery by Image Content = QBIC

ÅReverse image search(ing)        (used by Google)

ÅSearch(ing) by image !

30
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Searching by image: 

example

Search with the original image 

reveals

a derived image

Original photo of a sculpture Ą Book cover
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Research problem

Which systems are available 

free of charge 

for searching by image 

through the WWW?



Searching by image: 

the user interface
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A pioneering system, accessible free of charge:



Searching by image: 

the user interface
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A pioneering system, accessible free of charge:

Drag & 

drop
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Searching by image: 

search engines

Available WWW image search engines:

othersé

since 2011



Introduction:

finding images and information

36

Drag 

& drop
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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.
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Searching by image: 

Findings & Discussion

ă Copy found?!
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Searching by image: 

Findings & Discussion: TinEye

TinEye revealed 

NO duplicate image 

on the WWW. L
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Searching by image: 

Findings & Discussion: Google
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Searching by image: 

Findings & Discussion: Google

Google reveals 

numerous copies

on the WWW. 

J
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Searching by image: 

Findings & Discussion: Google

Google reveals 

the original image 

on the WWW. J
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Searching by image: 

Conclusion

<
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Research problem

To which extent can 

a system to search by image 

find an exact copy / duplicate

that is present on the WWW ?



Searching by image:

definition of ôcopiesõ
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1,1
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definition of ôcopiesõ
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master image file
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Searching by image:

definition of ôexact copiesõ
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Searching by image: 

Findings

25 images that have a duplicate / exact copy 

present on the WWW, 

were submitted as a query to images.google
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Searching by image: 

Findings

Successful

but not completely



Searching by image:

searching for exact copies
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exact copies, duplicates

based on the same master image, but not exact copies

visually similar & also semantically similar/related

not visually similar; 

nevertheless semantically similar / related, but not specific

not visually similar; 

nevertheless semantically similar / related, even specific

Start with a particular source image 

& search & find images that are

Easy

Difficult

ăWidth indicates expected success of a search Ą



Searching by image:

various types of results

52

exact copies, duplicates

based on the same master image, but not exact copies

visually similar & also semantically similar/related

not visually similar; 

nevertheless semantically similar / related, but not specific

not visually similar; 

nevertheless semantically similar / related, even specific

Start with a particular source image 

& search & find images that are

Easy

Difficult

ăWidth indicates expected success of a search Ą
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Research problem

Is success & failure 

of image search by image

correlated with

success & failure 

of image search by text ?



Searching by image: 

Findings & Discussion

Test:

54

Image is found 

with search 

by text query

Image is NOT found 

with search 

by text query

Image is found 

with search by image

15 0

as expected

Image is NOT found 

with search by image

0

as expected

10



Searching by image: 

Findings & Discussion
Test:

Conclusion: 

high correlation between 2 methods of image search.
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Image is found 

with search 

by text query

Image is NOT found 

with search 

by text query

Image is found 

with search by image

15 0

as expected

Image is NOT found 

with search by image

0

as expected

10
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Research problem

How effectively can the 

search system find images on 

the WWW, 

which are NOT exact copies 

of a particular image, 

but which do have elements 

in common? 



Searching by image:

searching for near -duplicates
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exact copies, duplicates

based on the same master image, but not exact copies

visually similar & also semantically similar/related

not visually similar; 

nevertheless semantically similar / related, but not specific

not visually similar; 

nevertheless semantically similar / related, even specific

Start with a particular source image 

& search & find images that are

Easy

Difficult

ăWidth indicates expected success of a search Ą



Searching by image:

definition of ôcopiesõ
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Generation 2

Generation 3

Generation 1

1,1
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3,1
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Searching by image:

searching for near -duplicates

100 %

No near-duplicates

22 %

At least 1 near-duplicate

8 %

More than 10 near-duplicates

Wang, Xin-Jing, Zhang, Lei, Liu, Ming, Yi 

Li, & Ma, Wei-Ying (2010) 

ARISTA Image Search to Annotation on 

Billions of Web Photos, IEEE Computer 

Society Conference on Computer Vision 

and Pattern Recognition (CVPR). 

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

ent/5540046/

DOI: 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 WWW.
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Searching by image: 

Findings & Discussion: TinEye

In this case:

derived images on the WWW 

were NOT revealed

L
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Searching by image: 

Findings & Discussion: TinEye

In this case:

derived images on the WWW 

were NOT revealed

In this case:

derived images on the WWW 

were NOT revealed

L
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Searching by image: 

Findings & Discussion

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

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:

Original revealed the derived image:

Ą
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Searching by image: 

Findings & Discussion
Example:

Afterwards, 

the derived image 

revealed the original:

Ą
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Searching by image: 

Findings & Discussion
Example:

Original revealed the derived image:

Ą
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Searching by image: 

Findings & Discussion
Example:

Original revealed the derived image:

Ą
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Searching by image: 

Findings & Discussion

Example:

Search by image, 

with the original image 

in colours

revealed the derived image 

in black & white, on a poster

Ą
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Applications of searching by image: 

Finding copies of your image

70
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Example:

Original image 

revealed a derived image

Ą

Searching by image:

applications
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ÅThis can be interesting in several ways:

»Copyright infringements  / plagiarism can be discovered.

»In 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.

J

Applications of searching by image: 

Finding copies of your image



Applications of searching by image: 

Finding other versions 

of an interesting image
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Generation 2
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Generation 1

1,1

2,2
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2,1

11
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Searching by image:

applications

Example:

Some image 

leads to the original

Ą
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Applications of searching by image: 

Finding other versions 

of an interesting image

ÅWe 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. 

Ą
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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.

J

Applications of searching by image: 

Finding other versions 

of an interesting image
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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.

J

Applications of searching by image: 

Finding other versions 

of an interesting image
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Searching by image: 

Research problem

Can search by image 

reveal images that are 

ôsemantically õ or ôthemeõ or 

ôcontentõ related 

to the image that is submitted 

as a query?



Searching by image:

face recognition systems

ÅA particular type of computer technology to find 

semantically similar images or --in other words -- for 

image recognition, 

consists of various face recognition systems . 

79



Searching by image:

face recognition systems

ÅThese 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.

80



Searching by image:

publication
P. Nieuwenhuysen 

Search by image through the Internet: 

applications and limitations.

In Libraries in the Transition Era: New Space ðNew Services ð

New Experience. The Proceedings of the Seventh Shanghai 

International Library Forum, organized by the Shanghai 

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/

81

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


Searching by image:

searching for information

82

exact copies, duplicates

based on the same master image, but not exact copies

visually similar & also semantically similar/related

not visually similar; 

nevertheless semantically similar / related, but not specific  

not visually similar; 

nevertheless semantically similar / related, even specific  

Start with a particular source image 

& search & find images that are

Easy

Difficult

ăWidth indicates expected success of a search Ą



Searching by image: 

Findings: Example

Ą ?

83



Searching by image: 

Findings: Example in 2013

Ą

84

Ą



Searching by image: 

Findings in 2013

Å20 queries by image file were executed as tests.

ÅFor each test, Google showed images that were 

visually similar in

»colors, 

»shapes             and/or 

»textures.

ÅFor 19 / 20 tests, NO image was found that is 

semantically related.

= Only 1 / 20 test yielded a semantically related 

image.

85



Searching by image

òAn image is worth a thousand words.ó 

86



Searching by image

In information retrieval / discovery:

òAn image is worth a thousand words.ó 

òA word is worth a thousand images.ó 

87



Semantic searching and the semantic gap

in the case of searching for images

Search by text

Images as results

88

User

High level 

concepts 

as search 

topics

Computer system 

Low level features 

extracted 

from texts 

(such as words) 

Searching by image: 

Discussion



Semantic searching and the semantic gap

in the case of searching for images

Search by text

Images as results

Search by image

Images as results

89

User

High level 

concepts 

as search 

topics

Computer system 

Low level features 

extracted 

from texts 

(such as words) 

and from images 

(such as location and 

color value of each 

picture element)

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.

90

Searching by image: 

Discussion



Semantic searching and the semantic gap

in the case of searching for images

Ą

It is very difficult for a search system

to reveal semantically related images

91

Searching by image: 

Discussion



Semantic searching and the semantic gap

in the case of searching for images

Ą

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

Searching by image: 

Discussion



Semantic searching and the semantic gap

in the case of searching for images

Ą

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!

93

Searching by image: 

Discussion



Searching by image: 

Findings: Example in 2014

94

ÅSource image: 

ÅRenamed to x.jpg to remove any relation in the form of 

text to images on the WWW



Searching by image: 

Findings: Example in 2014

95

Google finds a good description of the image !?

Google finds

related images: 

masks



Searching by image: 

Finding meaning

96

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 j 

(= image i)



Searching by image: 

Finding meaning
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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 j)

Image j 

(= image i)



Searching by image: 

Finding meaning
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1. Consider 2 images, duplicates on the WWW.

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

text -context.

3. Then the common words & phrases indicate probably 

the content / meaning of both images.

Image i 

(= image j)

Image j 

(= image i)



Searching by image: 

Finding meaning
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1. Consider 2 images, duplicates on the WWW.

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

text -context.

3. Then the common words & phrases indicate probably 

the content / meaning of both images.

4. Create an adequate image description.

Image i 

(= image j)

Image j 

(= image i)



Image on 
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similar to 

the source 

image  

Searching by image: 

Finding meaning
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Another method to find meaning (among many others):

1. Consider a source image.

2. From the WWW, retrieve / find visually similar images.

Source 

image Image on 

WWW,

similar to 

the source 

image  

Image on 

WWW,

similar to 

the source 

image  

Image on 

WWW,

similar to 

the source 

image  

Image on 

WWW,

similar to 

the source 

image  

Image on 

WWW,

similar to 

the source 

image  

Image on 

WWW,

similar to 

the source 

image  

Image on 

WWW,

similar to 

the source 

image  

Image on 

WWW,

similar to 

the source 

image  

Image on 

WWW,

similar to 

the source 

image  

Image on 

WWW,

similar to 

the source 

image  

Image on 

WWW,

similar to 

the source 

image  



Image on 

WWW,

similar to 

the source 

image  

Searching by image: 

Finding meaning
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1. Consider a source image.

2. From the WWW, retrieve / find visually similar images.

3. Inspect the tags / descriptions of those similar images.

Source 

image Image on 

WWW,

similar to 

the source 

image  

Image on 

WWW,

similar to 

the source 

image  

Image on 

WWW,
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the source 

image  

Image on 
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WWW,
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the source 
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Image on 
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the source 

image  

Image on 

WWW,
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the source 

image  
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Searching by image: 

Finding meaning
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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.

Source 

image Image on 

WWW,

similar to 

the source 

image  

Image on 

WWW,
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the source 

image  
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Searching by image: 

Finding meaning

103

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 adequate image description.

Source 

image Image on 

WWW,

similar to 

the source 

image  

Image on 

WWW,
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the source 

image  

Image on 

WWW,
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Searching by image: 

Discussion

104

Step 1: 

Source image 

+ Google retrieval system

Ąòbest guess for the imageó 

in words !

Step 2: 

Source image 

+ Google retrieval system

+ òbest guess for the imageó 

in words !

Ą semantically related images !!



Searching by image: 

Discussion
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Step 1: 

Source image 

+ Google retrieval system

Ąòbest guess for the imageó 

in words !

Step 2: 

Source image 

+ Google retrieval system

+ òbest guess for the imageó 

in words !

Ą semantically related images !!

Looks like 

only 1 

search action 

in the eyes 

of the user



Searching by image: 

Findings: Example in 2014
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ÅSource image was given to me, skewed, not sharp.

ÅRenamed to x.jpg to remove any relation in the form of 

text to images on the WWW.



Searching by image: 

Findings: Example in 2014
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Google finds a good description for the image !?



Searching by image: 

Findings: Example in 2014
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Google offers images 

that are related to the object on the source photo!



Searching by image: 

Findings: Example in 2014
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ÅSource image = famous photo of Congo Kifwebe mask

ÅRenamed to x.jpg to remove any relation in the form of 

text to images on the WWW



Searching by image: 

Findings: Example in 2014
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Google finds a good description for the image !?

Google finds copies of the image !



Searching by image: 

Findings: Example in 2014

111



Searching by image: 

Findings: Example in 2014
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Google finds a good description of the image !?

Google finds copies of the image !

Google offers

related images: 

masks of type Kifwebe



Searching by image: 

Findings: Example in 2014

113

= success !
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Applications of searching by image: 

Finding semantically similar images

ÅStarting from a source image, 

search by image can (even) be successful 

to find 

»! a suitable description in words of the image !

»!! images that are semantically related !!

J
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Information discovery 

using visual search: 

a comparison of Pinterest with Google
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Research problem



Research problem

ÅSearch by image has been offered by companies that 

specialize in searching, such as TinEye and Google.

ÅMore 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.

ÅAn example is Pinterest. 
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Research problem

ÅExample of a Pinterest Board:
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Research problem

ÅPinterest

»Allows users to build digital pin boards of images.

»Each pin board covers some topic.

»Each image is linked 

ñeither to a larger version of the image stored on the 

computers of Pinterest

ñor to the website that included the image at the 

time that the image was included in the pin board.
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Research problem

ÅMost of these Pinterest boards and images can be 

browsed and searched by all users.

ÅBesides 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.

ÅTherefore 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. 

120



Research method

ÅThe 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.

ÅFurthermore, comparisons were made with the similar 

system Google Images for reverse image search, by 

using the same source image in each test.

ÅThe 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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Research method

ÅIn 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. 

ÅIn 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. 

122



Findings

Test named òchiwaraó: in Pinterest
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The tags 

make no sense

The first 20 images 

included 

13 relevant ones



Findings

Test named òchiwaraó in Google
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ñBest guessò is correct

The first 20 images 

include 

7 relevant ones


