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An Efficient Random Algorithm for Lines Detection
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(National Lab of ATR,National University of Defense Technology, Changsha 410073)

Abstract Detecting lines from a digital image is very important in computer vision. In the HT-based method, due
to the fact that the parameter space is quantified, the large computation-memory requirement is needed.
Randomized Hough Transform (RHT) randomly selects two pixels from an edge image to solve parameters of a
line and their corresponding mapped point in the parameter space is collected by voting on the accumulator
implemented by an array. In this paper, an efficient randomized algorithm for detecting lines (RLD) in image is
presented. In RLD, we first randomly select three edge pixels from an edge image and define a distance criterion to
determine whether there is a possible line in the image. after find a possible line we apply an evidence-collecting

pracess to further determine whether the line is true or not. Experiments demonstrate that the proposed algorithm
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is valid.

Keywords Computer image processing. Lines detection, Randomly select, Hough transform

0 5]

il

GEEFLHP ERNERAE EHRHE. §
MNELNER, CREY TR EA KM H K. Hough
BHEMBERMHAS SRS HAEEERETR
SHEMPYTRIGE HAE— T RINBPEHE
HMHSESHE BRELHEM. HE2, B TERER
ERATHEEARESTAR MEFTETNLEL
BYSE, BERERAOTERATE R RHT
(randomized Hough transform )™ & #9352 5

W B 2003-03-04; 2 E B 33 -2003-07-14

A B B e 0 e A R — - B 2 (R) T TR M
ESEPEARRESHRRBEE TR IHER
SHust S REEAMN— N p= (2,00 MREE
BPEAERXRAR . 2R o £BAEM BEED
HBYAEMGATTRAF TN SERPHRAN
BZ&.

AR MR EE B RS
g RS 4 B 25 1) eP RE LR IR 3 4 6 o o B Y
X = HEREMM—REE MRERES
A — SR EEREEME LS. f THRTEL
Tl g B SR Bk B AR, B R A K



E RV

BRIEE M RR AR N % 1419

B A7 8 2 (81, I B 2 088 < (B % RT A 4R BL 3R
ESETT FUG  FT LA R 48 oy b 28 338 5 M T £ L5
F et 4b B3 B A 05 H B R

1 BENEZKKRNEZ

BB ) HERPHAER T BRTHELR
DE-Tiy:|
y=oazx+é (1
HEV ZrER&SHRNBIESE. KV
FEHLEI 3 A vn= (Znrya) sm=t,j, k. B
Un”‘»’;si%@l"%ﬁ_% Lij

¥ = aix + by vy, = aigx; + by (2)
mA () HEE S
e
X X xX; — I;

Ii# Uk QJE% L,vjE}‘JEEE dk-—-’;j*‘]

_ |_'yb — eyt — by

diwij = (4)
Vai+1
MP o EHR L, Lodey 0. BRFRRZRZAS
BRAN,FUX 3 SRR BER - FEHE
k.8 dini—0.

TEEBE 3 R va(m=1,2,DPIEHE I FHL
LisLopo Lin BT RBI A WAWBEERWER N
disdiagidia RERP MM —AEBHENT
BEMBERIR T,(E T~ FHWX 3 H7E
F—-#E&E . HNWHEATREERPEENE
X XREAKAETHINERTHFENER, EF/E
i %o B4 S (A P L Y BN — 5 HI . 4 xt
RARTEMESL . BERMIE S HHEN 0. BHREN
THERZS MR AERREL L. W FHRIES
BV APRENNZR v, MR dey /DT ITR T B
WHRAERXHEE L. HNK S 1L, EBNAMN
KERWEL MRRE S MEKX TS ENEHET
RT.UMHEXZEREMSFTHIFENER,
HEXFELEMENBIEZR Y PER, L
EASR W T — 4 B4R A R 0 o B, 6 DA 85 5 A v B
HEKEEMN.REEREZV PRQ.

Bt L RS RPEHETR T, FFAERD B E N
BHERAPREMT S8 . EHBATHENELS,
REBGE 3 HZEMEE D, KF i 7=1,2.3,i%],
BEWRB/NER D HF A vov, 8 XEETTR
AT, =n D HPO8<n<,IEBHEZWM Y IE

v My LA RBESANGE S, WE e/ F
FIR T MR RS S 1L, ERHAE NS K
Wk, mB A SMERXTHAIIR T, WA E
XEESEERFHLAEMNELE.

RN ELE LB,

(D #UAEHENZREBESR V. Wik
KMARIMEB =0 RBIR T, ERBREFNEL
WK Ty, T, 5 IR AVE S TR AE IR,

Q) MB =T, BESHE: FUMAERESH/ S
BEBLIER 3 D valm=1,2,3) , A 45X 3 - BM
S LR,

(3) B IANAHE i, METFE 442, <T,
BT — B =108 3 ) B E g
M, REHEASE 25

) BET B RmE S=0,1% 3 SZEmeE
B ORBBRNES D HNMEER LTSN v,
v, AR E LB TR To=n « D(0. 8<n<{1). {EHEHL
BIJT7E o Ml v, Z S RIE 2B WA %S w0
R di/NTF TR To ¥ 5 MBR 2 (8 £ 5 B i 8
RS 1. mMlep,F SSTLINE LoyERF
EEMEHE WA =0 88T —4,FW Ff=r+
LA MR B AR EEEE SR RERAS 2 4.

(5 B wow; WA I H ELR M 4 16 3548
ENER o MR/ M FIIR T B EHE R
HE EWAHH M B m Rk £ ELR
hEEHANERL RESe A, TUWEINESRY
H&.

(6) BBITR T. Fm S SR R, 26 4k
Wi RN C=0. ERRUENFHENEE,.C=C+
LANRCET. M C=0 HEAE 236N C=0H
BAE S &

2 XRgR

HTRIEHEEAA SN, M EEE 1 )3T
BT, @ 1O)AE 1ORTEREEE 1) En
FARRE AR FS 5, R E SR 1D, A
SRR LUEA, Y ER SN R L R EEY
HETROBE TAEHRRNEL F, BE R
= E: I

B 2a) bl EE,.  2(b)EF A Canny
HERNEENE 2@ 4RSHER 8 20 Bxt
EH2b)#THARWNSER FALRYPHAE



1420 FEEREAEEE BSEAK
1
tnd 1A AL R EA R [ L T Gl fel) L R
PRI M7 Kl EL e 5
(IR R
(a) PLEHMIE (b) Canny PSR L4 BEL AL {c) HAKRWMEE

B2 HimmEs e

KA EEN GEBRER MM ERPRROILAELR)
R B PRIE B T BE P R R E A L BRI B
LBHERML BV ERENAEREAZHRNEA
EPHEA.

3 BMARNEXKEENEESH

BT HT B ERE W )7k RE ERADF S B
BB - SPE R Rm A B TEREBER
2 BER, BRERNK AT HEREBEX
HE BAMSETEAN S HREERTUTEF
== m), HAEE &b % S E S WS R LK ERK
Rimmi bR gL BMEhnpaE
R, LRERBBUTHNFBRRAZRUELH
A AR RN M. T RLD B3 B L% B
SHER I SHEEREHTELEN AXATES
B B NS BRI R B, — P 0L RLD BT
LA 3 A o IR R B TR T SRR E R AW 5
PR, A SO AE 08 22 8] R

L, RSEREERISEN i RLD # ROT WitRE
HENY ZBEARNE N MLFGE S HRTH—
FHE LA M THGEFE L XHHENER— L%
BRELARTHEERNMER P=M/N. BEEHF A

R 2 AR 8RR T IR AR FHFVREPLEER 3

PTRERTIARER, WHEGF A 0B RANERY
MM—1)
N(N -1

MM — DM —2)
NN — 1N -2}

BT MM N SX R PLATR PLETEM
S PR PLTERHT W, BEFH A REWRERNR
BRWMERR, M ARRERFRNELLEW. &
RLD ¥, BEBEH B EE—~REWARIRABE
K, MBARERWRBES LY. & XRENTE
Trur A F A A B P UCRT K ) R oo 0 F A
B e BT 5 LAY UM, TSR BE LR B AR

Pr[zmn] =C, 1 (1 — PPy (P?)?

P[A] =
(5)
P[B]=

Zrar = 031,24+
Priplarin] = (1 — P?)rw (P?)
ZIRrLD = 0415240

X o BT HE R A A R MR
FRHT[IRHT] by Z PRHT[IA]

1< rpyt (7)

FRLD[IRLD] = E PRLD["]

1Sag

B2 P=0.5#1 P=0. 25, % - B 8 0 2% WK
VR B R{EE S0 SR A 3 PR,

(6)



#1288

BAES . —FHRBR BRI 1421

0 15 20 25 3035
R R e
(&) P=0.5

%

1 T D
o 20 40 6080 100 120 T40
R B 45 e W e

{cY P=0.25

1,- _ i}
0.9 et
0.3 s
0.7 z
0.6 /
%os ;
®o0.4
"ol /
0.2}/
0.1f
O 5 10 15 20 25 30 35
HrM B R LA
(b) P=0.5
1 - .
0.9 /'/ -
0.8 7 ) -
0.7 L
0.6 -
Eos -
%4
L
0.2
0.1
0030 40 60 80 100 120 140
iog Nk 40 8-
d) P=0.25

B3 RHT M RLD it B E

FE MR A TR AR B (1/3<P<<1), @ 3(b)H]
A1 S K BUR KB RLD f RS 30 48 3 43 7 {4 B
/MF RHT,H RHT FEES NS AR, k. B
i RLD f940 3E B 4548 F RHT; 7 244 = TR 1R
Kk (P<<1/3), 0 3¢ AT HIL,RHT B il #3243
HEBMESFRID.ORHT 4t BB EERH F
RLD, B33 2 LT #E K Y 7768 3 JE) 2 1R 9.

4 5 &

AXRET—FHOENRNERN T .8
1o 7 B4 2 1] o L e TR = L 5 R A U
AW =R E R FHE—REX RGELRNA
GREE-FHEXFESHNEEE. ATERT
e 2 N SR - AT JolnE
IF0 s e JT1 B 4 39 O O 8 80 75 Y 18 5 R R MR 2
BEETHISIGBERETLLEABMEY
BB REE AR RAOBRT Mgt —
SRUBRAREBET SHTHEPHES.

$EIWR

1 R4 AEBERIMIL Kip-EFRERE HRE, 1994

2 Xu L, Gja E, Kultanan P. A new curve method: Randomized
Hough transform (RHT » [J]. Pattern Recognition Letters,
1990,11¢2):331~338.

3 Xu L. Oja E. Randomized Hough transform (RHT ). Basic

mechanisms, algorithms, and computational complexities [J].
Computer Vision Graphics and Tmage Processing: Image

Understanding 1993,57¢12:131~154.

4 Chen The-Chun, Chuang Kuo-Liang. An efficient randomized

algorithm for eetecting dircles[)]. Computer Vision and Image

Understanding 2001,83(13,172~191.

BRI% 1980 4, 2002 FEENH
KEFRESTIEEEFHRTEMN BN
Hegiftf A ATRERESALRER T+
L EE#RR YR YERLR. ASERR
%,

a2 ¥ M O1967 FALELT L EPRHER

L FERTHESTEYRASE EERR

“ FAERLE, B AR SR
HEARLS. RELYEHE.

WM 1937 F4 EERE R EE
THESTEYRAE. 814 3R, 863
L e EEWRAAYERLR. ADHERG

ORI MM E AL XER.




