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(Incremental Circle Transform Theory and Its Application for
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Abstract

In this paper, there is proposed a novel concept of Incremental Circle Transform which can
describe the boundary contour of a two-dimensional object without occlusions. And a pattern
recognition algorithm to determine the posture of an object is developed with the aid of line
integral and similarity transform. Also, it is confirmed via experiments that the algorithm can find

the posture of an object in a very fast manner independent of the starting point for boundary
coding and the position of the object.
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Table 1. Detected orientations for the objects
in Fig. 6(unit : 8°)
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45.0 45.00 45.00 45,00 45.00 45.00
—45.0 —45,00 —45.00 —45.00 —45.00 —45.00
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Table 2. Time ratio of orientation detection
for several objects.
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d12)E  [Hul9%2] [Gonzalez,1977] [Horn,1988] [You,1990)
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g0z AnE A2l AT DA B (-
uJntization) A E = =2 uizde]l #He 5o o3
odgg orobiel 4 dAHE A HAEE

A7 aE A7 el 2899 AALE 10720°,
30040° & 72 Zb= EAlE 1, 15w, 290, 2,59, 3
wlg Azl gdista 27)7F Hatshs 7 Aol o
shed Z5-919) wi7dg 534w 208b4tA] HEHA]

ol

Cm

~3

=]
—

y (pixel)

240

RIS
RO

160
80t
0 J 1 )
0 b4 128 192 236

x (pixel)

ag9. EAAF I
Fig. 9. Objects set II.

F 2% Bm £ 7T H

YR YRR
UMWY

sl 4008
e 2009 ixel)

) 00 w
10 °be\"\“"mr

@ (139-2)) 2%

LA BV Y
LA T

°
200
perit™

1009

@ (29-0)8l A% (@ (2F9-del A

az10. AAE Aol e FRde) 94 9
RNPEEE

Flg.10. Effects on orientation recognition of
image resolution and radius of incremental
cirecle,

N
rL
EJ

lo
o

ot T el
o
>
pr

Rulgyee)

N
L L
N
°

RO

2
o
s
Mot e
oy

o

eI

£ o o F!O oy

L g

2
o ON B g
e & nlo
L
£
N

L o8 w
ol

1o
B

o

fu
k3

st=

o % ofu >
ol
>
A
o
P fo
_);1_“
o
M
o>
iy rlo o

o
=
x
o
lo
iy
[ov#)
ox
o2
N
24
o
afu
do
roh
Ll :Io‘;"f
ox
trt
N
N
ofy

5

N
‘E
&
S
e
to
_);J_"
L.
2 M
o
o
rlo
ol
2%
o
o

bt
N
o o
olX
b
N
[Nt
ol o oX
k2

o oF wlo mi
-
o
ol
ok
=
ofN
He

o o ro o

._
-
o

Aol W)kl 2A et AAs FA
k7o) zbol g moleh zefv AHAAY
el AeA) e dAd SEHe o F

of, w2 (S > mn

50 e
£

B o
o,
o

ﬁ
ok
i
i)

[



B 4t

(pinel)

(pixet)

y (pixel)

Multiple Objects

320 T T T
240
160
80

0 il | |

0 64 128 192 256
x (pixel)

oz, EHAY I
Fig.11. Objects set II.

T
— B,x(1)
-t Ay

C(pixet)

........

(pinel)

Jgh EAAY Mo SEdds
Fig.12. Incremental circle transform of
objects set [lI.

(587)

FEUED o2 % oAU FAE Mol S8

89
F 3. 2N Aol o3 A AA
Table 3. Orientation detection for the objects
in Fig. 11.

T Fiddd mdE Hotelling ¥&  ZzA4
Wad 432§ [Hy 19%62] [Gonzalez, 1977) [Horn, 1988]
a 12.69 12.21 12.21 12. 16

b 50, 52 54,41 55.02 54.35

c —50.73 —52.74 ~52.28 —52.79

d 70, 44 71.72 71.07 1.7 |

(a) Detected orientation (unit . 8°)

4 FEddy maE Hotelling ¥t zZzd4
Hg  guelE  [Hu 1962]  |{Gonzalez, 1977]  [Horn, 1988]
a 277.3 5484. 8 1147.1 1101.4

b 261.7 5265. 8 1195.4 1289.9

c 270.3 6542.1 1409.9 1416.6

d 247.1 4276.6 993.2 1114.2

(b) Processing time for orientation detection

(unit . msec)
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