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Abstract

In this paper a color-structured image search method is proposed which allows
to classify large image collections by color and quickly find the interested images.
According to the proposed method a software system is developed that demonstrates
the efficiency and accurancy of the proposed method.
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1. Introduction

In recent years image search engines, such as Google Images [1], Yandex Images [2], Bing
Images [3],TinEye [4], PicSearch [5] and many others, are being rapidly developed. These
search engines allow to find the desired images by using various criteria such as creation
dates, orientation, size, color and visual similiarity (duplicates).

Methods for content based image searching can be divided into two major types: visual re-
ranking [6], [7] and prediction-based refinement [8]. IntentSearch [8] provides a mechanism
to allow the users to select a few images of interest, and automatically mine the user’s intent
to reorder image search results. In this paper, a simple method for finding images based
on explicit intent is presented. The developed software allows to find the desired images by
using the percentage of the desired colors.

In [9] and [10] you can see a system which is similiar to the suggested method. [9] was
developed and supported by Idee Labs [11] Canadian-based company which owned TinEye
[4]. Multicolor Search Lab [9] makes color-based image search within more then 10 million
images from Flickr [12] which has a license of Creative Commons. [9] has a control of
desired colors concentration in images. The users can select up to 5 colors and control color
concentration balance. As a consequence of increase in concentration percent of one color
the other colors concentration percent decreases.

In [9] (see Figure 1) base colors palette used contains 256 colors. In [13] used palette contains
28 colors, Google’s (see Figure 2), Bing’s and Picsearch’s colors palette contains 12 color and
Yandex’s (see Figure 3) palette contains 9 colors.

2. Method

In the first step of our algorithm we need to correspond each pixel color of every image to
our color from our base colors palette. As base colors the Google’s color palette is used. For

101



102 Searching Images by Using Color Structure

this we need to get RGB values of each pixel in our color palette. After that we need to find
the closest value of color in RGB system for each pixel. As a distance metrice mean square
error is used. The mathematical formula is presented below:

D = (pizelyq.rgb.r — pixelimg.rgb.r)Q + (pizelyq.rgb.g — p@':lcelimg.7’gb.g)2 +
+  (pizelya.rgb.b — pizely,,.rgb.b)? (1)
D— > min

where pizely,.rgb - is a rgb value of palette color and pizel,q.rgb.r, pixzely,.rgb.g and
pizel,q.rgb.b are, respectively, the red, green and blue values of rgb.

3. Realization

This section is divided into four logical parts: Getting the images from Flickr, indexing
(analyzing) the images, storing the indexed results and searching within the stored data.

e The first step incorporates mining Flickr for images. Fortunately, Flickr provides a way
of doing this: it allows the software of outside users to interact with their API [14].
We have chosen all images which are tagged as ” Armenia” and licensed as ” Creative
Commons”. Flickr search returned 16250 images meeting these criteria. For doing
this with Flickr API we need to signup as a Flickr developer in order to retrieve the
"APILLKEY”. One of the limitations of the Flickr API is that one can only retrieve a
maximum of 500 images per page for a specified search term.

It is interesting fact that the downloaded images contain only 39 images in GIF format
and 43 images in PNG format, the others are coded by JPEG format.

e After downloading the required images we start to analyse them. For doing that we
have written an indexer. The indexer was written by using ImageMagick [15]. Im-
ageMagick is a widely known software library to create, edit, compose, or convert
bitmap images. It can read and write images in a variety of formats (over 100) (the
full list of the supported formats one can see in [16]).

We calculate the percents of palette’s colors in given image. We take only that colors
which have more than one percent existance in the given image.

e The most critical part of our system is storing information of the analysed images.
We can use classic SQL datastore such as SQLite, MySQL or PostgreSQL, but for
having more speed when doing search we choose new types of datastore Redis [17].
Redis is a schemeless, fast and reliable database engine. Redis stands out from many
other NoSQL databases with its powerfull datatypes. For our system the best choice
of datatype is the ”Sorted Sets”.

We store the analysed data as

color_id percent img-_id
where tmg_id -is the identifaction number of image, color_id - is the identifaction

number of color from palette and percent is the percent of color_id in the given image.
If the given color doesn’t exist in the given image we store 0.
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e For searching images with the required concentration of colors we write queries to our
database. For getting images which contain the required percents of the desired color
we need to operate on scores. We can do this by using the ”zrangescore” operator.
The operator "zrangescore” returns a set.

zrangebyscore color_td percent < input_percent

After getting the required sets for all desired colors we do sets intersection.
To exclude colors we need to do additional query like this

zrangebyscore color_id percent —inf 0

4. Conclusion

The developed software system can help the owners of large image archives to easily find
the desired images. To get more relevant images the system supports multicolor search and
allows the user to include/exclude colors and control percentage color of the desired image.
The developed software system works fast, for example, the search process in our collection
with 16250 images takes only 0,07 seconds.
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Figure 2: Google’s image search interface.
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Figure 3: Yandex’s image search interface.
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Muwuwunybpltph npnlnid pun gniGuyhl hwnlwGhy Gtph
k. PwpubinyuG

Udthnthnid

Uuwwmwlpnid wnwownpywo b dtpnn, npp pnyp L wwihu npnGhp wuwwnybplbp
oquuugnnotiny npulg gniGwjhG hwnywGhpGtpp: Upwluwo dtpnnp YoqlGh wyuwwumytpGtph
uto hwjwpwont nilkhgnnGhphG htipmmpjudp qunlt] ywhwboynn yuwnmtnGtpp: Uywlytg
L opwgpujhG hwdiwlwnpg, npp npybu  hGupdiwl wwpwdtnp, oquwgnpomy L
guwGyuh qnuyGh (gnuyGtph) weyuynmpmiGp/ puguyuwynpnilpn: {wdwlupgp pny L
nwhu junwywnt] wwhwGoynn qniyGh (gnijGtph) wnjuynipjuG dhowywjpn: <wdwljwngn
inpdwpyyty E oquuuwntiptiph Ynnihg Flickr biywmpnGujhG ntunipu yapptinGywo “Armenia”
- whwnwyny Gugpyud L “Creative Commons” (hgtiighw niGtgnn GyupGhph puqinp jul
Jpw:

INouck I/I306pa)KeHI/I$I IIO IBETOBBIM XAdPAKTEPHUCTHKAM
P. bapceran

AnHoTanus

B paboTte mpeprOKeH METOA AAS  IIOMCKA W300pa’keHUM II0 IIBETOBBIM
XapaKTepucTUKaM. Pa3pabOTaHHBIM METOA IPU3BAH IIOMOYb BAAGAEABIIAM OOABIINX
apXWBOB M300pa>keHu OBICTPO U BU3YAABHO IPOCTO HAWTH HY’KHBIE M300pa>keHU4.
B cooTBeTCTBMM C TIPEAAOKEHHBIM METOAOM OBIAO pa3pabOTaHO IMIPOTPAaMMHOE
obecIrieueHre, KOTOPOE MO3BOASIET MCKATh HY KHbIE N300pa>keHus KakK 10 BXOKAEHUIO
OIIPEAEAEHHOTO IIBeTa (OIPEAEAEHHBIX IIBETOB), TAK ¥ MCKAIOUEHUIO OIIPEAEAEHHOI'O
IIBeTa (OIIpeAEAEHHBIX IIBETOB), @ TAK)KE II03BOASET 3aAATh IIPOIEHT BXOKAEHM S IIBETa
(zBeTOB). PaspaboTraHHOe mporpaMMHOe oOecliedeHHe OBIAO TeCTHPOBAHO Ha 0Oaze
M300pa’keHnl, KOTOphIe OBIAU 3arpy’KeHBI IIOAB30BaTeAdIMU B MHTepHeT cepBUc Flickr
1 OBIAM ITOMeueHEBI MeTKOoM "Armenia’ 1 nmean Aunensuto "Creative Commons”.



