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Control Point Based Algorithm of Boundary Vectorization in a Binary Image

ZHANG Xian-quan TANG Zhen-jun WANG Ji-jun

(Department of Computer Science, Guangxi Normal University,Guilin 541004, China)
Abstract We proposed an algorithm of boundary vectorization for binary images, which can convert an image into a
graphic. The boundary tracing algorithm was exploited to extract the boundary of a binary image, and the SUSAN app-
roach was also applied to detecting the corners on the boundary. In order to approximate the image boundary, the con-
trol points between two adjacent corners were determined by their offset distances. The cubic B-Spline curve was used
to fit the boundary. The experimental results show that the proposed algorithm can convert a binary image into a graphic
and solve theproblem of boundary vectorization. It is practical.

Keywords Boundary, Vectorization, Control point,Corner

o

1 5l

BEE (5 R ARM R R B A SRRy — B 5T
s FEBCH RS T B AR R AR W RO E AR, IR R
R E LR AR AL S & T L B SR g X
WAT LUK B A MR T BRI R B i i P R E R TAE,
AR T AR B dUA B T2 TR A sh bR
MIBTFL . AR, AT B K AR BAT TRERWVIIL 3
HRYEELRBI R s A R T AR s . SCIRLL K
B —ANEREE— AN E ARER P& E
RO EAG S LR R B, SCK[2 B3 &7
R REAT B PR UFAR » SR HR AR i R AR SRR, F A 3
K BREABITHRIUSEIRBHER. CBMISIITERE
& L/ RNESENE 2L 200 H LB Bezier i
Bt TS KRR R B AL, BEAh, ST 4 %3 il
LEREBEVFAESAT T OIS - —Fp 2 T35 S 4 F 4>
R ER R BICA L.

AR —EHRIBR KRR BUHTHR, FERLRER
BELCRNFAER TR A& iz H SUSAN J7ik R
B R I AR R SR IR M9/ i e i 2k D iyl A
BGFIE 3 K BRERMZ N 2 FE . B TR A
RRELEE.

FH H 81 2008-04-30
(200610602812M37) ¥ Bl

2 EHREN

BT AR IEH S0 T R b, BT i3 F b R R R
BATBR HEBERDF IR D — P HEEma. B
FBEHARD & B R, 7 T 0 € BLER 00 AE 1 AR
EHENE B ABEZAE. B AFBRESINER
Z AN NSRRI RBARBLELHRBANITE
M. R TR HER DI G FHAT R RE, BB A -
MIXRBERFRAR. AERNF - HEEXES X
HAEREF EEH . B FRHRER S KRGS A
SRR R ER U RS BRIEAR s B, BR A s 40 B4
BEUIR L XT  RE mEEE HE  h F S U EE T RRS
F R F AT REER . LT EAAMEEER A
HIBREUH
2.1 fas

AR BB i — AN EEAE S, AR
VF Ay ¥, i - ) P SRS R 7 3 9 40 80 50T B il ok )
fAE B S EORE N A S %, A3EH SUSAN
5 AEAR T SR ) 4 B — (B R P B A A

SUSAN fi Sl 2 M EEMNBESRKEGRELT A
SR vk, EOR kTR R R O R LR RE TSR A AR R
Tk FEREAREEG E B, HERA R E SRS

AT ERBEE S (0447035), T B F T I H (200607MS135), [ W BT A B EF A T RIT A

« 169 -



DERBOKENEENT - EBRE. N ZAE5BHEE
A ) CBROMEEDD O R BE » W38 T b 55 1 9450 3R O 2 B 1Y) X B A
“USAN”(Univalue Segment Assimilating Nucleus) , it US-
AN KB, o /mH USAN KB E RS — DL TR b
PLHIWT & R f A
2.2 EHilEgla

FEAHEBAEZ AR KRB A STEE
LRI , %430 AL AR AT B, WE B R
TRFE P 1 A T TE B AR B BE BRI T AR R A

WE 1 FR, #iZk AB B —Boa A4, s A fis BR
FHALR R AH B S (ISR ERAFTE M, IR A
Pra KR/ N R A M1 Z B 2 M AR AL AB
PrE BRI BN y=katb, 128 AB EMHF T g LR
G0 B AB S o= T2 L oy
B LA iEw e ek AB LIl 42 i

B 1 LB

B, TR AB FM S ¢ BIHZ ABREERE 4. (=
1,2y m) SRE R o FRIR KM doex CHHE 2 25 C B
R MR duex KTHEES B Ad W& C HEHER AB EE—A
LilEtls . AR TR EmZ ACH CB FayfEHl &,
BERBIM%E AB sl S,

W 2 R, IR M2k DE REE— AR H o 18
d;> Ad; IR DE 2Z 8 R B8 , W14 04 il 20 e 2 3%
B, SR RAERKRX S, AP E 5, 7l 78 2
DE LB m MEH AT R T m +1 4 RAE, BAER
R Or, 128 DE FIZEE » RS W m=n/0t, B HEB Ar>
Ad,

B2 BREHs

PSR AR A 22 ) ) SR 4 e PR BB P 3 o 433 SR S
o, B ERIT .
void DeterminControlPoint(Point bp[ ],int s,int t)
{ // bp R#i FHEE RN A A, bpls )R bpl t 1450 F b 4T HY
PR
for(i=1;i<<=n;i++) //n HE A KEKAR S
{ 78 & bpls+i130& bp[s1#0 bp[ tIFTEEEHLRMIERS dis
BRBKIEEE duax XHALE imans
}
if (dmax>Ad) //BREEBIRT Ad BILF R TRH AL
{ 4§ bpls + imm JIE TR i1 ) A5
DeterminControlPoint(bp, s, s+ imsx — 1) 3 / /€ bp[ s]5 bp[s+
rnax — L J1A] R T
DeterminControlPoint(bp,ss+imx+1,t) 5 //FHE bpl s+ imax +

» 170 «

135 bpl ]I EFEH S
}

else

{ #£ bp[s1#1 bp( t]/B], 3% m 48] FE M35 & SO E s h T m
=8y
}

3 MRS

BN B R T EH UM AREHERRIES
WEAEBERITPEEEMNA, JTFEE mtatl A
}i—i Pi(i:OyI;Zy"'ym“’_ﬂ)merl & n 7}(!99 B#%%ﬁ&ﬂ%
SEXH :Pin(D =2 PiaFun (0 04D o FH, P (D
BiG=0,1,,mEBE n IR BRELMEE,  F.. (O n K B
Z R EERELEEANT .

Fk.,,<t>=n—1,:§: (= 1)Ciy (tn—h— )" (0<e<1,
kzOyl»"'vn)

A A 3 Kk BR&HMAEIHARIETHSG B n=23,k=

0,1,2,3551“ 3 Zk B#%Hﬁ%yg
Pi,g (t)=F0'3 (t)Pi+F1.3 (t)Pi—H +F2,3 (I)Pﬁ—z +F3,3 )

P
—1 3 —3 1 P
1 3 —6 3 0||Pn
=—={# £ ¢t 1]
6 —3 0 3 0||Ps
1 4 1 O 43
(0=
P; Pisa

B3 3RBRFHANGRER

WP Py Pro M Py RHER LAY 4 DAL IR A
3 BEEFAMARISHREMMLE N S, S, 10E 3 fix. Hit,
A 3 Ik BREZMARRI G0 e, ARG REd
AL R RS TR, 0 ZBLTE 8 S 5T B B T e A 5 S Ak 3 391
fi—A~# %l & Ps # Pe, B Ps= 2P, — P,, Pe=2P,+, —
Prinro fRMHIMMERE G F BRI RH T, QA i
WM B 3 IR BEEAMANE, FTRES A RN AT
FERUSHARSEFEFEY S, LARH ML BT A, H 3
W BEESREIZ T AT A, IR B H S MR ET P RE
B P,i=Pir1 =P, BPWT, H A B R85 M AR R ERU(E 3
WRpmT,

4 XBUEE

MR KRBT, B RREEERRERAR FHRR
A R4 ERESLS RIBLHIREXHE G R MR, &5
A 3K BRE&MAIS ., BIEENT !

STEP 1 AR BEFERBREGA R KL F
RICFIEHA BP.

(FHF 189 7D



quality real-time fuzzy control by a simple algorithm[J]. Cyber-
netics and Systems, 2000,31(7).787-802

[2] Woodard S E,Garg D P. A numerical optimization approach for
tuning fuzzy logic controllers[ J |. IEEE Trans. Syst. , Man, and
Cybern, 1999,29(4) :565-569

[3] Tao C W, Taur J. Design of fuzzy controllers with adaptive rule
insertion[ ] |. IEEE Trans, Syst. , Man, and Cybern, , 1999, 29
(3):389-397

[4] Ying Hao. Some issues in fuzzy control theory and application
[J]. Acta Automatic Sinica,2001,27(4) ;:590-592

[5] Hu Jing-song, Zheng Qilun, Time-varying modifying factor two

layers self-optimizing fuzzy controller[ J]. Acta Automatic Sini-
ca,2002,28(6):1006-1011

[6] Hu Jing- song , Zheng Qilun . Self - optimizing fuzzy controller
based on extreme evolution algorithm{]] // Proceeding of IEEE
2003 Congress on Evolutionary Computation. Canberra, Aus-
tralia, 2003:2673-2677

[7] Hu Jing-song,Zheng Qilun. Time-varying modifying factor part-
ly continuous fuzzy controller // Proceedings( ] ]. The IEEE In-
ternational Conference on Fuzzy Systemns FUZZ-IEEE 2003, St.
Louis, MO, USA, 2003:364-367

(E&% 170 7D

STEP 2 A SUSAN FikiT 8 ti 54 BP 4 &,

STEP 3 it 2. 2 W7 M5 00 @ $4A BP A& M A
i hetd Bk ShECS o

STEP 4 Ry HCH B4l BP H A # il o, R 25 BUE
3RS EBUE | K RETEE SR FI R R &M
s 1A

STEP 5 #3442 i 7% B2 X B HH A 32 ) 50 P 37 B o 4 1o
BISER e g Ar i, SRE R AT 3 Wk B RE A 2R xt i L F
SIHATELE B BIRBILETE.

5 SBER

iE A EAREEA M ERE EHREH T KRR,
FEAERESLEHREREYE . ARERT BERER
HIRE., RTEIR, (R —F , L5 & S5 E
T:ad=6,A=10, Bl 4 B—BEBGMELRER, HPE 4
(DEBREE EH 4 RAFBREHER, M 4ORNARE
EEREMEH S B 4 DRERBRANEELHNREEL
B 4(eoRRRAFSREMENILRSE R, B 4O
NP M AR B R R R S BB P RN
1.5 1%, et 61 Ess 60 . WE 4o B, RBIEESEEK
BFILTP—2, REABRLY; NE 4(DF, BHRGHERN K
BB NRREERFOER, A BRI KWBEE, XA TH
BAKAT., WTE 4 WIMNEE, FEEBILE 1683 t i
FRE AR BRI 166 il s B a5t o472
S HA AR 22 A BB RS 144 4 BT RALRER
FXEREBHINRE.

&

(a) K E% ® %%Hxér‘]ﬁ% (0) RM A4 2

(&) RBUER (© ;ﬁmmxm (h WGk R
B4R HExERE
B4 ERMEREL

HRE XN TERERAERST LR RERE
o BHER—ACBERBUER AL RS ERME Y5 A
BE T R BACRCR I EFIR  DH M BT 4 4% ) st B K RE X 32
FETEAR E 1 B B AR P AR SCR BB ERUAG A R 30 4 o
RARE] T BRI B A MR R M R ) A —
MRE BEEH SRR MR ERY AT E
AR BRI R, KT BE od F Ary BUE B R FRT R
B G R, RZ L RARRUE S L PRE R BT R
FA X TR T RN Ad 7T BUB/NKHE , B2 5 385 %
SRR Ar ATBREBREE. T—2, R AEN AR
B SCBUR IR A B R AR B SRR R{E R/ FERIE
REABER TR T HER RS R T TRED .

2 % X M

(1] or, kR BOERRK K. (HENHBRItSERE %S
#%,2003,12(3):170-173

[2] E4&8 ARREAMARRELE AR LHE. fEERA
%3] ,2001,6(7) :699-702

[3] &%2%E.@ b “HARGHKLEEROHEE PEERE
2, 2002,7(3):272-275

(4] W4, Bxik ETHVANHRERIBLEETR. HHEN
TSR, 2004(1):96-98

[5] Ren Mingwu , Yang Jingyu , Sun Han . Tracing boundary con -
tours in a binary image. Image and vision computing, 2002, 20
(2);125-131

(6] Fk¥hde, EHUE, KGH. SHFTEEANASRRyE FEER
EI%4H,2002,7(4) :319-324

[y

7] Freeman H,Davis L S. A corner finding algorithm for chain code
curves, IEEE Trans, on Computers, 1997,26.297-303

[8] Wang H,Brady M. Real-time corner detection algorithm for mo-
tion estimation. Image and vision computing, 1995, 13(9); 695-
703

[9] Smith S M,Brady ] M. SUSAN-A new approach to low level ima-
ge processing., Internal Technical Report TR95SMSI. Defence
Research Agency,Chobham Lane, Chertsey, Surry, UK, 1995

[10] #E % HEVER % EZHO ML dbE . HER¥F IR

#1,1998:308-318

» 189 -



