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Improved Randomized Hough Method of Circle Detection
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Abstract Proposes an improved algorithm for detecting circles which is based on randomized Hough transform, It use
gradient direction information to determine whether the parameter should be accumulated or not. And after obtaining
the real circle, update the fringe points muster with deleting parameter A. The problem of useless accumulation in tradi-
tional RHT is well is well solved and improved the probability of the best according circles appearance. Tests on normal
images had been taken,and this algorithm has been proved an efficient method.

Keywords Randomized Hough transform, Edge detection, Canny operator, Circle detection, Gradient direction, Deleting

Vol. 40 No. 6A

parameter A

BN B ST RIEERITEIAR TR &2 R E
BRI T I, E VS AR SRR A ST R A
AR 02 S B H R IR BT A AT R EAT
AR . TE AR T R BB AR o3 4 LA G
BRRME ERENE, h TREREREHNLENERZFIR
HIEE R TR AT R e MR A B R SRR, REEER
BU I X SR R B (Vertical View Image)™, 7E3% 25 4
AR R BB 42 T L Y, 3 LB R 0 ST AR AT AR
FERBAREB S H— B W ERL, AMETEE
B 2 BURPIROLK FANE 2%, A UE LR EL, Y Zh et 7 Xt X
BB, TR R 4 P AR B AR LA P A A T TR
i AR (B2 T ARE L 3 O H R L TR 4 38 % A BLR
B e, B EB R RIS B (SR ER AR B L L HB X R 6
GRS T LAVE I ABR B R BRARRAE » R TR P B A B
AT R SRR . PRIHSL R RME M S IR BUBL R
RS AR5 BRER R RIS

BB R ERE B, 7S50 B URERTE S )
B, 7T LAAE S Hss () ol 4R BUR (B 7 SR 52 mRBE B 4 i
Wil X RAA Hough 2 dy B 8%, HR LA PN A&

FXZ P EREBEE A MEME (Y2A514050 ) %80,

FEZHBMH Hogh THEETHREGLEHRWELNY
Hough 25 (GHT) MEE VLR A B M (RHT) , ZERT & M
AoEd, A TRMEEENSMERE AR EENMR
¥ :1)Gerig Hough ZE 3 (f8j #R Gerig HT);2) 2 By B& Hough
TR 2IHDY, XFF TR R A BEETRES
Bz 8] BNES B 4B AT RNk GHT B2 18] B 22
B. st ERsE TR EEN (GHD RFmiEA T BN
Hough ZE# gy P 6B, T T BRI Hough ZR#eqELBR 89T
A

1 454 RUHT #&E %

Tt LR PR BN o RS s B M R A RE Y
PR 1525 1) Bl 5 502 ) B BRR DL AR 0 2 PR 3 2 T Y — M
BRET RIS H02S T B B &% 23 1) A ik 1) 5 2 BE 7 AR e
B FXTERMEETL Hough ¥ (T U RHD , Xu A
R LR RAT G, £ TIFSH#HH RHT H
%o
1.1 {84 RHT HEEXRE

RABEELBNT .

B 21987, B, EEGSH N ERAE 54047, E-mail: chenhao@sia. on; B $5(1963—), B, BISLR , 18+ BIF, EEHFHT 1005

LB FAZER AR AR R B BB R NS

+ 163 -



(OMEH% AL D, ¥Rk S R ITE P=NULL, 7§
FKE K=0;

(DM D P REHLEER 3 55

(D HX 3 R BRIESH s

WHEPHE—p R || p—p | <5, FERIINF
(6) ; BIH(5) 5

(5% p AP, B ROTEEN 1L,EHOD;

(6)¥ p. T3t R HBEN 1L, EDNTFRERME . 5
(D ; BEWFE®);

(Db =k+133 B Eoax » ZEHG AL 5 (2) 5

(&) P. ABEBEFESE, ZHHSE N E E#H% <
B My >Main , W (9)

(DP. AEFZENFHESE K ELESE p. XTRLFEE FRY
AMD A RNEMENEERTAIHER
B, & RMEH, TMEE P=NULL,K=0,%(2),

HP ko EALE HRET — A E R R RF R ER
TER I . Moo 2 1B BT 6T 0 /N S B — RS A 20, L
AR—M BRI, PESEEENSRETE, 215
BEERGEMN . My HEBZ H P& BHEE R E K s 3.

1.2 ZHREIWBELHFE

MEG RHT BB RS UE S, RHT WEE
FEIE R BENLIARE UL R S s M sh AR B R, B RIR
HERARERBSRERMEN—BH L #E T GHT &
f— it ST BE KT BB, KR B RIS T Bk Ry R A
Sl EE. BE RHT FE—AARR: A BEER,
RHT XA T3k BB, BV R AW B, 64 RHT
FEERAE R T R — 1B AR 3R S LT (A 4, B IR R 3
BEINRELABTR—-BRAOEREE/DN., BinkEE
i N ERAGSEE K ARKA L BEM2 M EREA L
W& A N=KL+n, MBEHLRH 3 (& ER—E R L8

MR
_CkCE _ KL(L—DAL—2)
Prob== = =KL (KL Tn—D KL Tn—> P

HEGPEAIFRR LR =0, EXF LA LR .

KLAL—DA—2) 1 o
KL(KL—D)(KL—2) K=

1 AP LU SR B G — B A B Prob |2
T BRSO RO ERY, ERE LR SRE  BR
Prob #/jy S0 6] R AR BER ALK,

A//’-\\ B

Prob=

B1 XEREHR

X TR BT RARNEER, 21K RHT g, B
BT v B A a0 kR R R BE U7 4R B RAER B 3
RTS8 R FRUREZ AT EMRE B ST AR, R
BT AN 3 AARBETSHS MK RFRE. B 1P
A,B,C 3 S EIRREE T i STk iR R O RIEBABE

o 164 -

HiEfs B R B HEER, BRAXETHMMEB . BEEH
KR BANER NS 0%, e R R En— 5%
1, RE U EARE S ERINE—ENRERNK, DHERE &
BRI IEREE, HBERNRERESETBIE
o, R 0 32 v S8 B T TR B, IR R . TTAA R T
FRERBEWEM,
1.3 %4 RHTHERMAUAERERDN

8 2 AL IRRARA T AR KRBT
EXAL HEBEREZARNARNALE, £B 2% 0
RS ,3 KA B CRELEHRIELHE
O,BO 50ZAIMEASBME RS A MM ENE, O,
YR SE A SHHEM BBk AR M EE R, ER
Wit RHT BHMER, 55 O YELEE MEES
F0, AR A ELZE, AT A BB S &R
B, fEXFAER T, RHT ML F GHT, th FR A BEVLREEHL
FRBAAELBUSEREE, RIS BEN R R
MBEREEEE TS RTNEERENHRS BEUSSE
REWEE I RBERTHERT AR REAZEEY, &
I RAEERRE R, YRBEER Crs J5 . B HIBR L%
B8 D FIETE Cugn FRSE Dy EFNESE D, BHES
BEoTe P, T PR, B, A TFETHRRELE SN
GEE DHER . EREMNEER TRAERRMAER
HEE W S D R, FEBEEESPETE PFER
B S v B FIRERE . MAXERNEELH, BEX%
HATHERUSERFBANE, ATTISBBRBEERD
ZXk,

H2 BEHERER

2 —HBHE) RHT 8%

2.1 miERA -

AR A RREERE NIRRT HNR T AR R
R KI5 B ARAA 45 5R B T R AR Rt AR A R
HEWEE, MERRMBERE . BT LR AF8E S 15 57
FHWT, ERBBE 3 ST SR EBARZANENES
A RESE AT HI, RAEN TRIER 3 SARBHT T —
HH.

- EBAEEE Cux 7,347 T R4 MR L & R R AE,
ERSTBGER B, RATXHEGLE B b B B R ) A58
Dy HE47 T HR MR E, A0 T~ MR RBAQ S 0~1 2
B R 3, BR E SE R AR » BEDUBER ADwe 1158 &, EE BT
NS DT T RCRBEERME. TR T FEYUBR 5T 8%,
BFURE T BL Bl A2 R I FT AR I SCR A AR



2.2 ~—Fhegi iy RUT #3508 %

EEGEM RAT BESP A B RLEZENIEZSE
Do THE L SEXREGHN MBEENUESERER
KRR EERENE, ERBERUEEREL. B, R
1R th—Fp B RHT Bk,

DXf R ST R R E A2

2)iz Al Canny B FRMB R HEE R, MR K SE
D BA%SE D FENEMBEFEY £ HHESR
Bj64 P=NULL;

DTFELLE D PRENLER 3 &, HIMX 3 SMBE& TS
BEFEMAEZEZRTEAVEN, &, W5 O ; TN
2);

DOIHE 3 SFTRENRNSE pla,b,r) , BESHHET
£ P& p—p. || -6 RAVFHIRZETLE, WK TR S HRTT
pe BT EUE © 10 1,72 v (A B8 & BUE n, (—AR/D, AL
BCA 2,0 pe M ER A BELER Ce

S HAN%ERE D PELECe EHEB my HF me KT
¥ BB B 3 I B/ D B i s AR Cp R B Crse » i 7
AT EFEL Cous LA R THESE D WA BERAE
Dy 5

6) BENLIMBR K28 Dy " ADga R4 A MIBR R EE 0~
1 MENMELEBRETHRENRALESRE D, BEFAZAE
DY P BRE,IHRE 3);

7) MEENLRBERE b K FRAEBHE koin BF . 25 P 14
BHBEAI p. STRITE v K8 n, WA D hEHILHE

3 XTWHER

SR 2G NI, AL BB B 1R Y 2. 0GHz, 64 f AbHRER
PC HL_E TR, B Ak 28 i B R J2 225 1) SR M AL 38/ 1) 3K B
AR A, LBEFR C+H+, RIS BIEB TR 0.3 F1
0. HEN MM BRBOR T RELR., AFAHEIN R 1 B, &
REERNE 3 fim, K E 3(a) IR E N REEBR, B 3(b
& Canny WA % LA E G, B 3() B EL A K 0.3
BRI R, B 3(D BB AR E A b 0. 7 BIEIEE R, X
WEREW, AU AMBLERRE R E S BTG
P B 7R B/ 40 45 SR AT, (BAE BR A B RIS, TT LA 4R
BB R B A, R LR ER, X URET
BB F

# 1 BfEXTH

MBS AF A HHEEE(ms)
0.3 673
0.7 205

@) A=07

(a) FE (b) A %H

B3 SRR

BRE BALBERX WA UES, AW RHT
HEHEE FBRESEN RET BEA i, 8 2 KB
kAR B B A SR E RO , 3 B3 f A 18] 72 5K
BRAMEZR PRI LR, MRAKA ERRELBPNE
A TSR BT IR AT .

2 % X &

(1] %8 . %51, B £ THUL Hough ZH8 A LB
FEHL TR, 2012,38(1):64-67

[2] BEE, FiL. —FhE TR Hough 28k B & I M B B =
000 it BB AR 5 K%, 2008,18(4): 77

[3] =M, WES, XH. & TFR%TFRELERN Hough BRI AT
FRTRM TP ] F HREER: TREARMR, 2010,25
(@

[4] Hollitt C. Reduction of computational complexity of Hough

() A=03

transforms using a convolution approach{ C]// Image and Vision
Computing New Zealand, 2009. IVCNZ * 09, 24th International
Conference, 2009.373-378

[5] kM, T, BRE R, %. —RPBT A Hough A8k (A #
FHEI]. BT 5 E2EM, 2009, 24(9):837

(6] FHE. ETLIFERBIAGRNS5RE RN AIDL #
MWL R 2245 BB 2% 5 TR 2B, 2007

(7] EE,HH. wtrmEiERNER]. ST RkEdEEREE
23R ,2009,14(8)

[8] Kerbywn D J, Atherton T J. Circle Detection Using Hough
Transform Filters[ D). University of Warwick, U. K. 1995

[9] JBRK. 2T Hough BH M RN F5T]. il K%
2 THAR,2005,39(8)

[107 Chen Xing,Lu Ling,Gao Yang. A New Concentric Circle Detec-
tion Method Based on Hough Transform[C]// The 7th Interna-
tional Conference on Computer Science & Education (ICCSE
2012). Melbourne, Australia, July 2012

(L% 144 5D
FHER, DURBUCR P HHE M BIEIE R .

2% XK

(11 B&ESXR, BEFE. BRERWRI] HENUFRS R,
2008(19):48-61

(2] LiuBing. Web Data Mining [M]. f5, #ER3E, #E—, #. 1t
IR IF R AL, 2009 291-295

[3] Liu Bing,Grossman R,Zhai Ya‘nong. Ming data records in web
pages [ C] // Proceedings of the ACM International on Know-
ledge Discovery and Data Ming, 2003;601-606

[4] Jsoup:Java Html Parser[ OL]. http://jsoup. org/apidocs/

(5] 280K, F#E. 3T DOM B9 Web f5 BRE[J]. i+ EHL4R,
2002,25

[6] Miao G, Tatemura J, Hsiung Wang-pin, et al. Extracting data re-
cords from the Web using tag path clustering[ C]]// Madrid. 2009

[7] Arasu A, Garcia-Molina H. Extracting structured data from
Web pages[CJ // Proc of ACM SIGMOD International Confe-
rence on the Management of Data, 2003 ;337-348

[8] Cafarella M J, Halevy A, Wang D Z, et al. Exploring the power
of tables on the tables on the Web [C]//Proceedings of 34t In-
ternational Conference on Very Large Data Bases, 2008.538-549

+ 165 -



