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Fast component amending and labeling algorithm for convex objects

QIU Liu-dong, WANG Niu, LI Zu-shu
( Instisute of Intelligeni Automation, Chonggqing University, Chongging 400044, China)

Abstract: Concerning the recognition influence of the inner hole and concave, which is hard to eliminate by the average

component labeling algorithms, a new component labeling and amending algorithm was presented for c %objects The

presented algorithm used the scan line port search algorithm to solve the inner hole, used the tEeo

eliminating the concave. This algorithm makes the fixed object component m

presented algorithm has been applied in robot soccer competltlo

Vex to object to

re like the ongln nent and it can extract

the characteristics including contour with good real-time performance, % roves “ 10n of object recognition. The

Key words: component labeling; component amendlﬁ

\):}_F

0 3%

gﬁ@%ﬁﬂmﬁﬁiﬁ%%¢ﬂwoﬁ
B Y e e EC R S0 S S EL AR 0 @ filh=,
3L

MR . PR E I R IC R 0 3 T f ﬁ%‘
*I‘Eﬂﬁﬁﬁiﬂﬁi@ziﬁ#ﬁﬂ'}# ' XA R B 84S 5

RO, K RESCHE T 2T R EARICE Y,
AT L. 1>%§% ma;é;fzel <100) TR
FRTE B 3) TR M TR RS 4) TR
PRIDEEE T, DR ER AR A S, £ TRE SR
BRAG B AR R M (R R SRS T U S F R
LA B R SC 1 B B R Y IR b2 s B T4 T
RORE BT , BB R AR A I TR A o

AT SCHR T B AR B i s TE BF S e> , BB R
S Hough 591072, B 44K 93 A5 8. ) PRI 40
FTHRRIY Hongh ZSHeiil ELRR , A L ESRS0E 2 LA, (L XL
H R R IR B ARIEST Hough 725 Skl , ST
% AEBVATHEALIERE [ o0k TR | 7 B4 SIS
BB SR AL o

AR RIS A , B 0 4 T S L T 4
FRUT PR 4 30 I ST 1 0 R BTG T A — 2,
T B 3 1 R, I ARAE 4B 2 BB AL 5 M
BT R B B, 5 ELARE TR S A R T 1 KO

IS HER:2010 - 10 - 14 ;4@ H #2010 - 11 -27,,

ecogmt o cer robot; characteristic extraction

J%%Aiﬁf A SR A R ), — JBEAS WT BB XA 1 A4 DX AR
TRRALEE, TR E M. X T X B RS e A
BEERS A, BIINIEEXGR PR BRTESE, B
FRVER P R ADR A TR, RPPLE A RS B B R
BT SRR 1 18 X O 40T T SE PR R A SC SR it
BRILANEE,

T TRk ALk TGk R R Y L5 (U s 1 TR R, 7 33
T —FE T 0T B AR AR X A TE SR IR, TR
FRSZIPE TR B, 52 AR B AR X B TE SR IE. BAE N
PIER o

1) 38 AR X B 7 4 e i i A R - T R AL, B E
FHLR AR AR, 9 B AR X BB IE A 4

2) 'NIE B AR IX BB IE AR, MR I i s 45 4 B AR
XIBAATIE , BRI , FFSC BB IE 5 10 B AR X 2Anic X 4
AEFREL o

1 OB ERERNEH LG A NEE

N BARH, AR R A B R B R H
T AR — &L, B RA — &, oA o B 2k |
WEME 24 E TSR AMEEN, AMEAZNREE
IR, HE i TIA B bs oI H sk iR, 2085 i B As
DA A AT P9 L B M B, 3 R AT i 4R 2 D JLBE, el 1 BT
MRo WARATE B MG (B IER kA , WA & L 1 2L

ESWH : BR A AP S VBITE (60804018 ;60274022 ;60574076 ) 5 Fh s A 2

ABHI L 55 2455 B H (CDIZR10170008 ) s HEKTIAILZ A #4351 2£ BT B9 B (CSTC 2010BB2237) ; W AR AZE3 [ HEAABHITA ShESFTENTE o

EEE N AR (1978 - ) BT SREA LU A , REATH I RERALASA BRI PR3 5

E4(1974 - ) B, ERA,

BROW, 1, EEBTHOTN B AR BRI A B AR G AEGR M B B MK (1945 <) B N =8 A B, RERET

1] AR HE VR R B S IR R e



%58

LM A F I B AR ik KBS E S AR ok 1215

B STARAT , EA S U TR AL AR X
B, A SCHR R TN A AR KO i R i R

L, R,
(2) FAREE IR (b) ﬁ*ﬂ)‘ﬂ@ﬁ%@zﬁ
B 1 A X S P 2 4 X3 356 4
1.1 mRERNEEEHERAAE
sig Bk I EE IR R B RN IR R S e
53 RF AWML A SO P RAE LA B A R AR T

LT AR Aadkda 36 445 855 8 3% %

e 2 i BERAH R EREWEMT L FHEHE
v, UZEIR sSC BIEA TU0 B, G o a2 0. SR M BT AR
W20 A /INTFAHSB T J7 F 4R 0 2o i o, W 2o i A TR
Le#e; S A T A AR E AL LABRE PR 2 B
A1) R POy BB E, mAFERE - EERER, HE
EAEI B YRR 22N 2) MR P AT R
A IFRE - BARER , DU ATAL BT LA S0 E
2RI R, MR E B B R, Wy Yai AR sin &
e, & MY RT R M Ao A,

LRpERKIE AN R KR

CHPREHIRE) | CAPHITRIER) BT

A 2 *UFH*E”BET”%T;.E%E%E
1.1.2 FEHBERERLBEAL

R AR TR R B F 7 H 30 ')ﬁ@é&
S e 2R, W B D S T %
o VLTI A B, 56 0T IR I B
SR, W3 R, 5 @ R A
M F AR Pil) IR P T T
S5k A% ,xﬁgﬂn | DR
2) WISt P 15 TR B ILIR AT 11 48— A AR IR
LM A | W I B AR

AR, B AT
WA LELT

b AR I
(4P E 8 %)

22 b IS R DR
EPHERRD
B3 SHRFEHENENRS

1.2 KBS ERNERRE

HEHAI RN BERER,BH—
PUF B BREAT A B

#1% WRGAEELMEN T A CERINEMN
Sl b, U T RAE AL D) R E LS AT R Y
KRR e E M T I MR GRSE 40 3 2) 2R R AE A
AR IR MR B FIHILR W= 4 2,

F2% WRIAREEMAA T A E#RINE
gk 07, SEARSE Ot AT OB, R BT
LRI AR BB W S AT BRI I A e = o7 s gk
S WM ES 3 2,

ZHRFLR I 1%

3% WAUEHREAMEA LT HRA ORI
BT Fe BT r ARk S b R = 4 2

4% FIBHZPMLAS T I R RITRT AR
2 MRATAE, W R B R 20 6 W e B MR gk 5e 4t
B,

2 OFERRREWEERAARIL

XTF IR B AR X, AR S A DG AR, FT A1 4R o
FEB SN BBk B MEAE , RS MRE AL E
BAE R 2 A, WERAN Ao ARIEX BT, AR SCAETE Bedn
IO FA - B SR I 3 A AR 1) S M 1) ARCR SR IME,
A AR (B A S AE IU S0 TE | 4R J5 #E 1 ( IU 30 8 i 45 4530
REUIE BN BRI RN R B IESE#ANmAFER,
FrxF BAR XA T ARIC S RIE AR AR
2.1 REMGAEATE

EQM L B EFSET ANEAMEITILRETHMNE
B 1) _E AR R Sl /IME, o 45 45 33 5 48 19 22 i s SR /s
8, A3 AR A RAE, FTAR 2R ) b Al R S ME . IR
ARAETFAE S O, W DI B &0 1 A8 — A H B
(AR a3 QIR TR A R 0‘(\

2.2 ORHIREL
Xt ﬂﬁ/ﬁ% E"Jrﬁt RIEATRER, B AT 45 2
IR AR/ FELAA) B B 3 15 T

’f( egg I, 5 LR KT LN B BT
a@ S

ﬁL*&/J\ WRABFTHE L E

B
R LY={:i P

B M M O(L) 5t R IGIAT BB B 58—~ i, Xt
FRAEBE—TETOTZH, ARETLB OMM A AN, LB
ON HIRIZR/INTLE OM RER BN S M 2R OT Z el KA}
R BTG — B T R A T B AR X 8, H L(0)
BT RZEEN S MBREINTRR:

B M Fy O s — AR N 2 OT ZjE), HARZ
Bt OM biih Bt s, WLk B OM WRPR K TL B ON AR,

R C R AT RN SR IE B, FE A RT

1) FREBXB LSR5 T L,4 LRAER 0;

2) FHOT ZJH5 0 FIE BB KA E i M, iR
HEEANLE, WIS 1] A B KA &

3) WRAMATERE T, LU M8 0 5,52 2) dhsk
AbTH s FIEER

ARENN SR RJE , A FAAE SR M v LR T LA A
W3 S 05 B HATIBIE , AT S B0 BAR X BB 4 IE
2.3 EEIRICSHERN

HF O Bis XA B MEAMANES, AL
i SN R R BARR R B R B IR N R R TR
ic, BPSEEL T BR B AR X AR ic . WX XSk B AR L
O JR/NMERTE 2 RRE , AT EARE 3R



1216 B R

531 %

X F—BARIC R BRI R RS B, A SCRE AT
SR BT SEB, R EALFRANT

1) SETHAE A A B AL T & b7 Bl T 7 i, Wi
R RE e Nt ok iy I

2) YRR B A AL T o B ISR T iR, XS
FAHSREY BT PSR A Ze i s B A T, S AU HR AR 4
ERIQ 7200 1 B = A2 0 53 ) B R ML =2 TR B 4R 3R 3 S TR S
(IR 5) o XA s BEAT ZAUAR B, W AT A4 2 A5 2 T 10 28
FBR 5o

Wi
LR

SR
R
Yt

AT i)
B %
R

(o) FEHLAS i AL T e e v
BS AB4E3 IR M E LR

3 thEMESLR

3.1 MREREE
B 6(a) I E 54 RobotCup i BIA LE 367 2R B & B

i, XA A TIST B 25 (B #EAT I 540 BUE 5 2140 6 (b) Bt

R ARG, BRI/ 640 x 480, 38 i 3R BUZE &

AR G E’id‘ﬁl‘i‘i%ﬁﬁ%%@,ﬁﬂﬁ(ﬁ%ﬁﬁj 1

i, s R % 1, ML IR EE 5 Windows X

1 GB DDR RAM, VC ++ 6.0 REMHAEERF, }kkw

(b) Z{EHE 1%
K6 JFIEE ARG R M AR R
3.2 BEELEHEHFRBEIRR
HE 6 (a) H1 R0 H R K, KM B R b 26l %
(B 7) KRG KB E R BN IE T B B, & & E
JE RS A EBEE T RJE , i HAH4 55 0 X s 238 T
15 B A X3,

(a) (b)

@7 B L R I B
3.3 LHEHMERTEE
M1 AT UEH, SHALE B I SAnn Bk b e, 242
CRRKIBAR B S B T B B SER i, 3 BB ST
B br B IE S5 B

®1 HRICEERLIERE
Hik KIEBE REFR AT E ms

SCHR[ 3] Fik FN: N:A 4.873
SCHR[ 4] Bk N PN 1.964
SCHR[ 6] Fik FN: N:A 2.345
SCHR[ 8] Hik FN: [ 4.918
ASCE D i3 i3 1.986
4 4iE

Mg BARE USRS , B T BB SRR IN & B 7 B4
B —AHER, BAR R XA TR AL A5 ITBE , TR il
T8 BARRRE (B AR AL, AT e B AR B IR A 5 B fr . A3
AR MIE BAREIAR AR R B AR K AT B 2 Kb
10, TR AL X R R, SER PR B R o R A SRR N E
AR BRI BARRA B 1 8r 08CR B T4
SRR

B2k
[1] KHANNA V, GUPTA P, HWANG C J. Finding connected compo-

nents in digital images by aggressive reus bels[ J]. Image and
Vision Computing, 2002, 20( 8) @

[2] DISL, BULGARELLI A. and efficient connected compo-

hng al @Q Proceedings of International Confer-
and Processing. Venice, Italy: Institute of
ctronlcs Enginee, 1999: 322 -327.

@\ mag S
“( ANG D. A novel line scan clustering algorithm for

entlfylng connected components in digital images [ J].

Vision Computing, 2003, 21(5):459 —472.

T, PR, (ERR O R BER b K AR ]

F£,2004,31(6):63 -65.

[5] HE LIFENG, CHAO YUYAN, SUZUKI K. A run-based two-scan
labeling algorithm [ J].
2008, 17(5) : 749 - 756.

[6] BKZRE, XUR. FX AR KBEARRMKREI. HHENLT
F2,2006,32(5):63 - 121.

(7] 2B, REE, XITRHAE. POk i 2 %8 KT &R KB EFER U7
B[], EB R R, 2003, 25(4) : 68 - T1.

[8] CHANG F, CHEN C-J, LU C-J. A linear-time component-labeling

Image and

JeE T

IEEE Transactions on Image Processing,

algorithm using contour tracing technique computer [ J]. Vision and
Image Understanding, 2004, 93(2): 206 —220.

[91 Raf, BB, KRF. ETIDE R0 PR R B
PR AR B ARRMAERR, 2005, 33(9) : 315 - 324,

[10] MARKUS U B, CARSTEN S, ALBERT B. Real-time object recog-
nition using a modified generalized Hough transform[ J]. Pattern
Recognition, 2003, 36(11):2557 —2570.

[11] LOLLY E K, FLEU M. Multi-sector algorithm for hardware acceler-
ation of the general Hough transform[ J].
ting, 2006, 24(9): 970 -976.

[12] JADER M, STELIO M, ANDREA O, ei al. Generalized Hough
transform: A useful algorithm for signal path detection [ J]. Acta
Astronautica, 2006,58(4): 230 —235.

[13] DATTA A, PAL S, PAL N R. Connectionist model for convex-hull of
a planar set[ J]. Neural Networks, 2000, 13(9): 377 -384.

[14] CRIMINISI A, PEREZ P, TOYAMA K. Region filling and object

Image and Vision Compu-

removal by exemplar-based image inpainting[ J]. IEEE Transactions

on Image Processing, 2004, 13(9):1200 -1212.



