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An Efficient Method for Representing of Binary Images by
Region-centralized Shape Descriptor
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ABSTRACT

This paper gives a novel approach that can be represented an image efficiently with its region and shape information together. To do
this, we introduced a region-centralized shape descriptor(RCSD) that the size of region only exists at a center point. RCSD consists of
circles with three parameters, the distance and the angle between the center points, and the diameter, respectively. We verified the RCSD
parameters to have an information of shape. We can be proved this by reconstructing the shape from the given parameters and evaluated
the difference between the its image and the original one. To get this image, we find the estimated points on the contour from the
parameters, and connect them by using an interpolation. According to the evaluation, we obtained 88% performance for real images, and
showed that it can be used efficiently for representing the binary images. Also we can make RCSD parameters to be the normalized
patterns to have an invariant of its scale or position, and expand them to improve the quality of the performance.

Key Words : Image Representation, Region-Centralized Shape Descriptor, Region-Based, Image Retrieval
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(2 3) RCSD m2MlE 7, d, 0
(Fig. 3) Three RCSD parameters, ', d, and 0
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(Fig. 5) Comparison of the region to evaluate the performance

Z % triangle, square, pen-

tagon Foel Atdl tistd AdsHY. triangle %9749

RCSD ##1uH —(0.1323, 0.2466, 30.0903) 30.0903° w3k

o2 FAFEAA AY 086779 FHolnE 1-0.1323)2
T

@ WAE 024669 9 BE AOE B

Tt

. 9 %
o2 dd Ao G e PE2 RCSD e 9
v deojrh o) W, Aatsl WA 1%°]8l of
AL GHoz YehA bAE oele
Fol RCSD b2 ehiiA) ehgih
b 9o % squirrel, fish, bears} Zo] AA &
A gkl disiME AREct Hejrt &
I8 12 dEuHE /AR squirrel 949 A9-d=
S BARsAY AMHoz Ao I7bA
RCSDE9 #do] fish FARTE ol 4 ) 53,
fish 94< Aol Fof ddo|uA &9 goz
E pol 9 ASE k. ole yo] AFHA o] o
AMEE S8 AE A& IMANEE B9 W)t
0&o2 RCSDE nddE #HHvHE /A HHARE
& F UeAd datel gt ole (2™ 6 F
2 A8 RCSD H2E (1, d, 0)7 Fe88s 2%
Arka 347 Witttk ol & fdte Ba® JAY
2RH $F34 ARE dud FGE =FA4E F
2 233 shve] RCSD wHev el 2 5-H
ARTE A3 B dek A e o
A3 B7EA e ol tisted 27t A¥set

12

OH‘I o2
=
ot

o

N oz o

triangle

~(0.1323, 0.2466, 30.0903),
(0.1700, 0.2462, 89.9629),
~(0.1322, 0.2465, 149.9274),
(0.1715, 0.2468, 209.9233)
-(0.1330, 0.2465, 269.9926),

(0.1715, 0.2468, 330.0888)

square

-(0.0663, 0.1480, 0),
(0.0737, 0.1482, 44.4824)
—(0.0728, 0.1587, 90.0000),
(0.0737, 0.1482, 1355176)
—(0.0663, 0.1480, 180.000),
(0.0756, 0.1531, 225.0000),
-(0.0663, 0.1480, 270.000),
(0.0755, 0.1533, 315.000)

penta-
gorn

(0.0456, 0.109, 16.4856),
—(0.0479, 0.1156, 54.3902),
(0.07405, 0.0912, 89.9224),
-(0.0498, 0.1191, 1259090},

(0.0424, 0.1009, 163.0429),
-(0.0392, 0.0996, 198.0821),

(0.0449, 0.1109, 234.2653),
—(0.0365, 0.0963, 270.0354)

(0.0452, 0.1107, 305.7492),
-(0.0355, 0.0923, 341.3357)

squirrel

-(0.0182, 0.0493, 2.8341),

(0.1837, 0.2735, 30.2279),
-(0.3202, 0.4177, 76.4605),
(0.1665, 0.3513, 145.1760),
-(0.1592, 0.2640, 207.2841),
-(0.0143, 0.0329, 257.1957)
(0.1371, 0.2443, 306.1367),
-(0.1112, 0.1414, 337.8876),
(0.0589, 0.1000, 347.0692)

fish

-(0.0816, 0.1678, 10.1166),
-(0.0137, 0.0254, 50.9061),

-(0.0225, 0.0360, 56.3099)

(0.1277, 0.2075, 83.1599),

~(0.1459, 0.2129, 166.2825),
(0.0427, 0.0844, 2169177),
—(0.1115, 0.1735, 242.4557),
(0.2709, 0.2454, 273.7986),
-(0.1116, 0.1589, 300.6019),
(0.0513, 0.1405, 327.4086)

bear

-(0.1891, 0.2696, 11.5308),
(0.0911, 0.2009, 54.7921),
-(0.0109, 0.0293, 75.9638),
(0.0244, 0.0737, 90.9710),
-(0.0409, 0.0718, 110.8589},
(0.0629, 0.1725, 135.8462),
—(0.1805, 0.2723, 180.6961),
(-0.1385, 0.2754, 271.7537),

(712! 6) HAE ZAtof

(Fig. 6) Examples of

the RCSD for test.



10 ZENI=S=FX B M14-BH H1=(2007.2)

(Table 1> Performance evaluation, £, (%), for basic images

For using a point For using three points

Class
linear |quadratic| cubic linear |quadratic| cubic

triangle | 70.3381 | 77.3831 | 75.2018 | 885901 | 87.2934 | 87.2220

square | 83.9901 | 86.6395 | 87.7336 | 946595 | 93.9044 | 93.9539

pentagon | 93.0840 | 90.5840 | 90.9723 | 96.0775 | 95.2389 | 95.8255

(Table 2> Performance evaluation, £,;;(%), for real images

For using a point For using three points

Class
linear |quadratic| cubic linear |quadratic] cubic

squirrel | 531535 | 43.7648 | 41.9237 | 823122 | 83.0865 | $3.3288

fish 732474 | 752150 | 737810 | 86.4534 | 87.8437 | 87.9789

bear 40.0911 | 40.2878 | 41.3577 | 69.9803 | 72.7022 | 73.9829
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