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and Plane Approximation

HIROAKI NISHIHARA,T! NORIKO YATAfl
and TOMOHARU NAGAOT!

In this paper, we propose a method to segment a color image into regions
corresponding to each surface of objects. In the method, a color image is di-
vided into lots of small regions with the clustering results in color spaces. And,
using color transition model and previous knowledge about the constraint on
the shape of object, all regions in the adjacency are determined whether or not
they can be integrated. Integrating of regions based on the result of determi-
nation, the whole image is divided into the regions that correspond to surfaces
of object.
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Fig.1 Contour pixels and adjoinig pixels.
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Fig.3 Distributions of the 0.,k 4 by changes of camera parameters.
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Table 2 The range of AX and max Af,.

The range of A\ [nm] The range of O,n 4 [deg] max Afy [deg]
5.00 [—39, —33] 5
10.0 [—42, —31] 7
15.0 [—46, —30] 8
20.0 [—49, —29] 11
25.0 [—52, —28] 14

gobooooobooooooooooooboboooooooooooboboooboooo
AROAcOAg 00000000000 ANDOODO 5.00nmO10.0nmO15.0nm020.0 nmO
250nm 000000000000 0O0O0ODOO0O 10000000D0O0O0000 1,000,0000
O00000000 Ounke 00000 1degD 0000000000 O06umkae 00000
0000000000 300000000000 AANDODO0DOD0OO0000 Oueae 000
000060400000 —38deg0 000000 maxA§, 00000 2000002000
AND0000000000000060umxe 0000000000000maxA6,0000
goboooooooooooo
oooooooooooboJOo0oo0oooooooooooooooooooooooood
0O0BOdO2000000000000000dOOODOODO A,00000000 J
00000000 AJODOO maxAJOOOOOOOOOOOOOOOOO

max AJ = cos (90 — %) — cos (90 + %) (27)

0000oBOdOOOOOOOOOODOOOODOOOOOOO AJOOOOOOODOOO

000000000 000000000 Vol.4 No.o1l 36-47 (Jan. 2011)

80

60
%0 490

20

E N
3
=)

-20

Lambda B [nm]
Lambda B [nm]
IS
Lambda B [nm]

§ -40 450 E
440 \ e e AR 440
430 IO TR TSI | = - 430
600 610 620 630 640 650 660 670 680
Lambda R [nm]
(a) Ag = 530 nm

600 610 620 630 640 650 660 670 680
Lambda R [nm]

(b) Ag = 535 nm
04 DO0ODOODOOOOODOOOOO 6000

Fig.4 Changes of 64 by changes of camera parameters.

600 610 620 630 640 650 660 670 680
Lambda R [nm]

(¢) Ag = 540 nm

000 (27)00 20 max A9 U0 D000ANDODOODOUODODOU0O maxAJOODOO
O0ANOOOO 5.00nmO0000 maxAJ =0.08720000AX0000 10.0nmO0
000 maxAJ =0.1220000000AX0000 15.0nm 00000 max AJ = 0.140
O000ANDOOOD 2000nm 00000 maxAJ =0.1910000000AX0000
25.0nm 00000 maxAJ =0.2440000000000ANOD0O0O0O0O0OCOOOOO
0000000 maxAJOOOOOOOODOOO0DANOOOOOOOOOOODOODODOOO
0000000000000 0000OO0 AJOOoOOOoOoooOoooooo

OO000OOoOoOooooooo eOXOMNOOOOG,O00400000 4000640
0000 —65deg00 —25deg000D0D0O0ODOCODO 5deg 00000000 OOOOO
OoooOo0O00OD0OD0000 6,000000000000A 0000000000 Ar
O x00000000000000000000000000040000000000
0000ooo00boD ¢,0000000000000000DO00ODOO00OOOO0
goboooooooo

AROAcOAB O Aune rROAunkcO0 Ay 000000000000 O0O0O0O0OO0O0OO
O0000oo000é, 0000000000000 000000o000Uooo0ono
0000o0o0o0oo0o0oo0oooooooooon 6,0 6,0 000000000000
0000000000000 A, 0000000DO 200 40000000000000
00000000 ANO AJOooOoOooooo

(© 2011 Information Processing Society of Japan



43 O0OO0OO0OO0OO0OOO0OOCOOOOOCOOOOOOO

5. Jogoooaooo

5.1 00000000000000000000
000000D00000000D0000000 500000000000000000
0000000000000000050 (a)0(c)00000000000000000
00()0000000000D0000000D0000000050 (b)d(d)O((f)o00
000000000000 00000000000000000050 (b)000000
0000000000000000000050 (A)0(f)00000000000000 Shot in cloudy daylight. about (a) image.
00000000000 300000000000 20000000000000000 0 O
0000000000000000000000000000000000000000
00060000060 (2)0(d)0000000000000000000(g) 0000
00000000000000000000000000000000000000000
0000000000000000000000000000000 60 (b)d(e)0 (k)0
00000000000000000000000000000000000000000
00000000000000000060 (¢)0(f)0()00000000000000
D0000000000000000000000000000000 (c) Original image 2. (d) The result of the proposed method
0000000000000000000000000000000000000000 Shot in cloudy daylight. about (c) image.
00000000000D000000000000000000000000000000
0000000000050 (b)0(O0060 (¢)I()0000D00000000000
0000D0D00D00000000D000D0000050 (0060 ()0000000D0
000000000D00000000000000000000000000000000
0000000000000 0000000000000000000000000000
0000000000000000000000000000000

5.2 0000000000000000000

(a) Original image 1. (b) The result of the proposed method

070 (00000000CIELABOOODDOOOODDO ISODATA D000 (e) Original image 3. (f) The result of the proposed method

Shot in indoor. about (e) image.
0000D00000000000000000000000070 (b)000000000 s LOLLOOLLOOO
070 (0000000000000 U0OO0O0O0OOU0ODO0OO0ODOO0OOO ISODATA Fig.5 Segmentation results of proposed method.
00000000000000000000000000000000070 (¢)000
ooo 00000000070 (¢)000000000000000000D00 2000000
070 (MO ()0000000()O0 (¢)00000000000000000000 000000000000D00000000000000000000000000000
000D0D00D00000D00D00000000000000000D00000000000 0000000000000

000000000 000000000 Vol.4 No.o1l 36-47 (Jan. 2011) (© 2011 Information Processing Society of Japan



44 O0OO0OO0OO0OO0OOO0OOCOOOOOOCOOOOOO

(a) Original image 4. (b) The initial state of the (c) The result of the proposal

Shot in cloudy daylight. integration process method about (a) image.
0 about (a) image. n]

O ] O

(d) Original image 5. (e) The initial state of the (f) The result of the proposal

Shot in cloudy daylight. integration process method about (d) image.
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(g) Original image 6. (h) The initial state of the (i) The result of the proposal

Shot in indoor. integration process method about (g) image.
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Fig.6 Images of the initial state on integration process and the results of the proposal method.
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(a) Original image 7. (b) The segmentation result (c) The segmentation result
Shot in cloudy daylight. with ISODATA on CIELAB  with ISODATA using the color
color space. transition model.
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(d) The result based on (b) (e) The result based on (b) (f) The result of the proposed
image and using AE* on image and using the color method, based on (c) image
CIELAB color space. transition model. and using the color transition
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Fig.7 Segmentation results of the proposal method and the comparative method.
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(a) Original image 8.
Shot in cloudy daylight.

(c) 04 = 040 + 15.0deg (d) 84 = 040 + 10.0deg

(f) 9d == edo - 5.0deg (g) 9d = 9d0 - 10.0deg
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Fig.8 Changes of the segmentation results by changes of camera parameters.
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