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Feature Extraction and Description from Image 
based on Isochromatic Information 

Abstract 

In this paper, we proposed Isochron~a tic Infornla- 
tion. which is a metllod of strl~ctllral description of 
color images. Isochronlatic Inforn~ation is ~lsrfill to 
extract line featllres wllich are color edgrs and so 
on. And, s11rfiic.e fea tllres which are regions and so 
on. too. First. we sta te Isochroma tic Inforn~ation 
ant1 a r~lcthotl of i t s  estraction. Nest, a method 
of line fcatllre extraction and description based on 
Isocllron~atic I n f o r ~ ~ l a  tion. And, a method of surface 
fea tilre estrac.tion and description. 1311 t, it 's a fil turc 
works. 

1 Introduction 

Most of image processing systems use pixel infor- 
mation for extracting some features. However, when 
we recognize color scene, we nse line and snrface in- 
forniation. Tllerefore, in order to realize better im- 
age processing, we think that  image processing sys- 
tems should use information that  is useful to extract 
and describe line features and surface features. 111 
this paper, we proposed Isochromatic Information, 
which is a method for structural description of color 
images. And, we state its effectiveness against ex- 
traction and description of line features and surface 
features. 

In section 2, we state Isochromatic Information 
and a method of its extraction. In section 3, we 
state extraction of line features based on Isochro- 
matic Information. In addition, we state a method 
of extraction of color edges and extraction of char- 
acter regions from color scene images by using edge 
classification. In section 4, we state extraction of 
surface features based on Isochromatic Information. 
But,  it's a future works. 

2 Isochromatic Information 

2.1 Isochromatic Information 

\lie proposetl Isochromatic Information, which is 
a method for structural description of color images. 
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Isochromatic Information is the set of Isocl~romatic 
Regions, that we extract for a pl~asetl description of 
color cl~anges. And, an Isoc~lironiatic Region is a re- 
gion that has a color equality on its surface. Tlle 
contlitions of color equality is given by consitlering 
a value bawd on the minimr~m value of color tliffer- 
ences wl~icll we co~lltl recog~iize two different colors. 
And. we tlcfine every sphere of the color equality as 
Isochromatic Level. In atltlition, lahel of an Isocliro- 
matic Level is a vector whose dimension is same of 
the color space wliicli is used a t  the extraction of 
Isocl~romatic Information. 

By the way, we have proposed Isochromatir Lines 
in order to  descri1)e s t r u c t ~ ~ r e s  of p;ratlually rllanges 
in the color, namely gradations. An Isochromatic 
Line is a line segment of bo~~xidary betwc~c.ri two 
Isoclironiatic Regions. And, Isochrornatic Lines 
have features which the narrower interval of the 
neighboring lines is, the more rapid cllangc in the 
color is, and, the wider, the more gratlually. 

In consequence, Isochroniatic Information have 
two kinds of information, which are the set of 
Isochron~atic Regions and the set of Isochromatic 
Lines. Using the set of Isochromatic Lines, it's ef- 
fective for the extraction and classificatiorl of color 
edges. This is stated in the following section 3. And, 
using the set of Isochromatic Regions, it's effective 
for region segmentation and description of region 
features. This is stated in section 4 a5 the future 
works. 

2.2 Extraction of Isochromatic Informa- 
tion 

In this section, we st,ate the method of extract,ion 
of Isochromatic Information. And, t,he process is 
shown in Fig.1. 

Step 1: Map all pixels to  color space, for example 
the RGB color space. 

Step 2: Segment the color space to  many small 
clusters by dividing every axis by an equal step. 
And, every cluster corresponds to  every Isochro- 
matic Level. 

Step 3: hlake binary images on every cluster hy as- 
signing pixels in a certain cluster to  vallue 1, and 
the otllers to  valne 0 (Fig.l(a)) .  



;ep 4: Extrit(.t I socl~ron~at ic  Lines by (~xl)ansioll s trr l lgtl~ rector was bigger than the tlimcnsion of 
a o t r c t o  o s s  a x t r c t i  o -  t,he color space. In atltlition. tile resrilts 1)y rising 
toris linrs o11 J)illar;\' ilnage of every c111st(%r a conventional 111ethod. nanlely Garissian filt(>ring. 
(Fig.l( l>)) .  Anti, tlrscril)il~g Isocl~romittic Infor- too (Fig.2((.)). 111 hot11 of tllv reslllts. there arc 
~natioll. we ust, these c~olltolir l i l~es of Isochso- only a little tlifferencrs in t l ~ r  prc,c.ision of est.rac.tion. 
~ n a t i c  Regions. Ho\vcrrr. the extrac.trtl etlgrs 1)y t l l ~  conventional 

nlctl~otl 11ave no information ahorit the st,rrngt,l~ and 
the dircctiorl of color edges. For this reason, using 

Fig.1 Extraction of Isochrornatic Information. 
( a )  Binary images of every Isochromatic Level. 
(b) Every Isochromatic Regions. 

(c) Contour lines of every Isochromatic Region. 
(d)  Image of Isochromatic Information. 
(e)  Original color gradation image. 

3 Color Edge Extraction and Classi- 
fication 

3.1 Color Edge Extraction 

111 this section, wc state extraction of line features 
a r ~ d  d(>scription from color image. First, we state 
t~xtraction of c d o r  rtlges based on Isochromatic In- 
forlnation. Next, we state a mrthotl of fc.ature ex- 
tractions basetl on color edge classifications. 

1x1 orir \vay, we tlrfinc tha t  color etlges arc on 
Isocllromatic Lines. 111 atltlition, we tlefirle that  a 
strength vector of color edge is differential vector 
tletwwn two Isochromatic Levels. An Isochromatic 
Lines is a line segment of bounclary where colors 
cllange from a certair~ Isochromatic Level into other 

the conventional ~nrtllotl. it is not effrc.tire 
scription of edge featnres. 

for de- 

Isochromatic Level in color image. Then, after com- 
puting a11 differential vectors of color edges on the  Fig.2 Results of Edge Extraction. 
dl Isochromatic Lines, we extract and classify color ( a )  Original color image. 
edges by using the  tlifferential vector information. (b )  Edge Image by using Isochromatic Information. 

The results of extraction of color edges based on (c) Edge Image by nsing Gaussian filtering. 
Isochromatic Information are shown (Fig.2(b)) .  In 
this (.astx. \vr tlcfinetl the col~ditions of color etlges 
\vrre ill the  case that the sqnar(~ of lerlgtl~ of tllc 



3.2 Extraction of Character Regions 
based on Edge Classification 

Besides this, we have proposed extracting charac- 
ter regions from color scene images by using Isochro- 
niatic Information and the edge features [Ueba 941. 
The methods are as following: 

1) Extract Isochromatic Information from color 
scene image. And conlpute strength vectors of 
color edges. 

2) Classify color etlges by using size and tlistance of 
the strength vector. Arid make every rectangle 
which circninscribes every set of the color edges. 

3) The character regions are the set of rectangles 
whose arrangement are straight. 

The sample of results are shown in Fig.3. (a)  is 
Original color images. (b) is result image of etlge 
extraction. (c) is result image of character regions 
extraction. 

Fig.3 Extraction of Character Regions. 
(a)  Original color image. 
(b) Image of Color Edges. 

(c) Result Image of the Extraction. 

Fig.4 Gradation Regenerat,ion. 
(a)  Original color gradation image. 
(b) Image of Isochromatic Information. 

(c) Result image of the gradat,ion regenerat,ion. 

4 Description of Surface Features 

In this section, we state extraction and descrip- 
tion of surface features from color images. But, we 
only introduce the followings as future works. 

Using the set of Isochromatic Regions. it's effec- 
tive for region segmentation and tlescription of re- 
gion feattires. In this metl~od, a region is tlefinetl 



a si~hset of Isocl~romatic Regions. Antl, we define 
the silhset as a set of tlie connectetl Isoclirolllatic 
Regions ~vllich liave each otller gratlnallg changes iri 
tlic color. This nleans tliat me call treat every sur- 
face of tlie region as  a pure gradation. 

By the may. in Fig.4. we sllo~v a rreslllt of extrac- 
tion of Isocllromatic Il~fornlation from a pure grada- 
tion image. Fig.4(a) is the original gradation image. 
(I)) is in~age of Isocl~rolliati(. Ilifor111atio11. (c)  is the 
rrsillt iniage of gratlation regeneration l)y 1in~;ir in- 
tc.rl)olatior~. Prcsclltly. we woiil(l like to  develop the 
s t r i~c t l~ ra l  clescription 1)y Isocllroniatic Ir~forniation 
into sinipler syliil)olizatiol~ or descriptiol~ by ~ia tura l  
l a ~ ~ g i ~ a g i ~ s .  For this rrasoll. if we apply tliesr llew 
( les(~r ipt io~~s to  every region. it will be ~)ossil)le for 
11s to get 1)ctter tlescriptiolls of color feati~res of tllc 
surface. 

5 Future Works and Conclusion 

In this paper, me state tlie features of Isochro- 
matic Information. And, we state feature extrac- 
tions and tlescriptions based on Isochromatic Infor- 
mation. Image processing by i~sing Isochromatic In- 
formation is usef111 t o  extract line features and sur- 
face features. In the extraction of line features, we 
got good results of character extractions by using 
color edge classifications. 111 tl~c. extractioll of surface 
featiires. tliey are the fiiturc work. hut the descrip- 
tion of conlplex featrlrrs of color cllanges in region 
si~rfaccs, it may be effective. 

Tlle image processillg l);t4rtl on Isocl~romatic In- 
forn~ation may he rfft>ctive for noise countermea- 
sures. 111 our ~llc~thotls. becal~se noise coilntermea- 
srlrrs are tlone a t  extractin11 of Isocllronlatic Infor- 
mation, WP liavc no ~~ec,tl for noise c~or~ntermea.sures 
ill the later image processing. 

We worild like t o  extract macro features based on 
Isorliromatic Information. 

References 

[Takeda 931 Yosliihiro Okatla. Tetsuya Takeda, Toshiyuki 
Sakai: "Description of Gradation Based 
on the Color Contour Lines", The Jour- 
nal of the Institute of Image Electronics 
Elrgi~iecrs of . Ja~)al~.  1k1.22, No.5, 1993 

[Uel)a 941 .Aoi Ce1)a. Tvtsr~ya T;tkctla. h s h i h i r o  
0k;~tla: "The Extractioll of Character 
1m;tgc.s frorn Color Images basetl on Pro- 
cessilig of Color Contor~r Liur", IEICE 
Tec1111ical Rcport(.Jap;il~). 1'01.95. No.43, 
PRU94-28. 1994 




