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An Improved Randomized Algorithm for Circle Detection Based on
Geometric Properties of the Circle
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Abstract In pattern recognize and computer vision, circle detection is a critical issue. For the moment, the major concern
of most circle detection algorithm is robustness and computational efficiency. Randomzied approaches for circle detection
have the advantages of less computational time and less memory requirements. However, randomzied approaches involve
in examining a large number of candidate circles and may not suitable in real-time applications. In the paper, the symmetry
property of the circle was adopted to select the promising candidates for further investigation. At the same time, not all
edge pixels in the image, but the edge pixels between the inscribed square and exo-square were collected when counting
the number of pixels on the candidate circle. The experimental results show that the proposed algorithm performs fast while

maintaining the accuracy.

Keywords circle detection; randomzied algorithm; effcient; symmetry

e ey ds SRRV A I — B (B A T AT 9 A

TEA A T S W T Uk )

PAG3 A PR 2K s il 5 1 D7 V2 RAN A i M7 1 o
PO S HER IR I B, TSNS MR JEr, KA 2 P VA 3 T Hough A2 4t

PN A A AR T BN AT 5. IEAEK, (Hough Transform) "' SzB, [& MR £ 5 T[54
KRS BHA: 2014-12-18 fEEHHA: 2015-01-20

TEZ BT &P R CEWAER) , WEwFgel, BFF s m vk S SE, #2000, E-mail: joeyshulongqing@qq.com; 843 Jy, Mil-H-HF5¢4:,
FEJ7 1)k G AL B, AR

1 3]

o}




2 1 B, SR PR TR ) LA R SO P S B AL 47

Fr Il (AT 5 2 5T Hough 28 #e ik A7 sedt
Hough 22 4§ i 1 1o 4 &5 M AR B = 8] A% 6 31 25
v ia), dE S IR AU E . A S HCE AN E
o P LE R SR Y, Hough AR #eAT 1T
B IS ) L B AN ROR , H R S0l g W
Y (an[A 1 £ () & = 48) I, Hough AF 4t
BAFAEHASEH, BRI A: (DIFEEX
2) EHWAE R Q)RS HZ S W R
kR ALy . T Yip RS R, SRR
72 (Randomized Circle-Detection, RCD) ][5 £
WSV R by Ho v il Hough 22 48 11X 2L 15
RCD J7ik M)A AR . NIL S AR = P bk
4 A, PR 3 AN riffie —AN 3, Rz
VAN s I d AR B 2, b, 5 n] DA 2 [ 1 B
YER—AMEIk R, SR 5l G v T A sk 5] 12 5
FINGABRFE S PN R DR S O — NSk
. RCD JjiER4FHIEE S T Hough AL 7E S 44
AR S K AR B, EAE RS 2
BEEZHMEOUT, KE AL I I 5 AT
SV AT A% [ L iR 48 3R A A ds SRR EEARUIG,
e 2 A I HARLE SIS, N RCD J7ik
BIFAISL . Ak, ASCHE—MEET RCD 22
153 (Improved Randomized Circle-Detection,
IRCD) : (1) 75 TH 53 AE ik [R5 =N B2 o
T o [ PR R R B OK R AR AR A ], A R
ML (2) ek BRI B R = IS EE, Y
Gt v g [ N 42 1E U7 T2 A AU IE T T8 X Sk 1) 14
GBRFEHRAARIBAR . LB UEH, ek
LIS 2R G, Sk ) RCD Bkim T
20%~60% [F1is 5%

2 ETEBYXFRIEH Er iz E
A 4 RUERIOPGER W 1 s, Bl

B0 Cr, ) AIREAR R SE S I L (v, y) A ARAR
AR BOE N BRI AR )

(R, 0+m/36) F1 (R, 0—n/36) IET7 . [FII) A\ A,
DY A KT xy y BINER, 4, 5 AR T R A
R, v (i=1,2,3,4) R IET7 T 3k (130 245
#Z4E, HHM P Mg G EZ N EL AR T
i 0.6R (27m/36) , Hrp R(2n/36) FREEANIE T I
DX 3k P A R, i B 3R B A 1E 5 T DX 5k
0 A5 Z B ZLA RN 60% A4 & — 15
LG G EE, JEHURENAG NN LSG %=
IR BNXA BEA AT R PRIV A 2
AR, AR 0 MM (0 = n/4, ma+A,
t/4— A, T/4+2A, -, n/d—4AN, HPhA=
/18) KA ZR I AL IX A S AF I IE T TEIX I, B34k
FIPA LA X RR Bk il 215 2= et 1k

Vs vV,

Vy

~ P

A A

1 FIARGGREMNRRIER X FRIE

Fig. 1 Edge sets used for testing the symmetry feature
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Fig. 2 Statistical area of boundary pixels of candidate circle
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Fig. 3 Experimental results
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