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[ Abstract] In traffic videos, the impact of environment, installation angle of equipment and other factors may cause
vehicle occlusion,resulting in the error of vehicle detecting and tracking. Hence, this paper presents a method based on
contour feature points to detect and segment the overlapped vehicles. It uses the background difference method to obtain
the target areas,detects the contour points of target area by Freeman chain code,and identifies the feature points by chain
code pairs. The number of feature points and the occupancy ratio of target area are used to judge the overlapped vehicles.
If they are overlapped,convex hull analysis is carried out in the target area to find the optimal segmentation points and
segment the overlapped vehicles. Experimental results show that compared with related methods based on concavity
analysis and ellipse fitting, this method can segment the overlapped vehicles more precisely and has better adaptability
without any prior knowledge except the vehicle shape.

[ Key words] Freeman chain code ; feature point;motion vector;vehicle segmentation ;overlap detection
DOI:10.3969/j. issn. 1000-3428.2016. 07. 041

1 Rl A e, BT R A S AR B8 A A TR, o

AR 35 1 5 2 2 ) 2 T2 e 4, o R

MEEAL 2R A, B el AR PR BN EMZRIA RS fER SCH I 5 2

FBORBE 52, R o B RE B AL M E R RIEE SRR BE S R G MR, Wt S s 3

MY, BES A RO AR IR O i SRSl N R (SR PRI, ARG B o R
SR LB SE AR DL A B, SR MAESEPR 240 R RA BRI

ESWE 0 w8 BT E BR RS R TR SR 4 B DI H (084300510065 ) 5 ¥ 195 44 20 H T FE 2 H AR BT 5k 4 9 1 S T H
(13A520340) ; VL9548 1 SARHA 5L G BT H (BK20130235 ) 5 {8 4 3 S5 24 K0T LU AR B A0 L A3 27 BT 52 46 28 T R A 2 <5 B 1 0
(KZ2012-02) ;{1 i B LR 1 - 5 BE B 0 H (B2010-95) .

TEER AN R UAA (1965 - ), 55, 20 I o, EWT7 ) o IR AR B BGRB8 07, AT o A 5 AR R, PO L 1L

I #5 H #5:2015-06-03 f&[E] H #§:2015-07-21 E-mail : zss@ hpu. edu. cn



Fa2E BT

ARTEAR  BERE 5, ARULEHR « 3 T 50 B ik sl i) EEL B AR G 5 20 1 245

N T EPRAAN Z 18] ) B (R, VR 2o B AT T
AT TS0 M, HR W 5 3k 32 24 5 1 4
fEN TR R TFigsh K B BTG
B R o SCHRL 1-3 D RRAE AR B SRR | SR
AL A AN 55 70 ) BB A0, X L8777k B RS S B
B o3 ) ARV B O, M LA R S PR R .
TR 4 e 0 = A 4R RL Y — AR 5 RO X
HEATUCHCA G 7 B A5 S, LA SE IR 4351,
ITERATR R R (RO AN R R 1 42
TSRS X & MR 25 . SCRRI6 I AR I 2 42
Xy is S EA A) X BE R i e SR IEAN ]
TR s K, SR 2, (5 25 2 4 X
IBBRARLATIG, Jr FBOR N 2252 2R . SCHR[9 ]
HI A Z R ERARAT 8 B £ mi A2 5 LA B 4, X 2k
JrEIE PR SR TR RSP A B

AR X T SR R ER 738 T3 15 LA X
O3 TEARAS A F bR X Sk b, 4575 18 T vk
MO AR PR AR N R 7 SR IR 7 5 I 2 |
L5 TR Y SE PR A, B — i R T AR AR
S B AR DN 5 o B T vk o R A S
5 A DX SOH W A R 5 e, O HXH AR R AT
P28 BT A ATT W AFAE Ao BLAh %5 165
ANTEAEREA 20 DI N A 70 ) A A 4R i
2y - 55 DX AR 1 111 o DX, 7 (M DX o R AT 43
TR IRV , B A AR 7 IR

2 EzhEiREN

12 31 F AR I 2 R AT 4 0 4 R R 0 i B
iz 3l B AR A HERf M2 e e S S AL B T AR, W
P35 3l B ARG I 7 A ekt i 2 2k
A 52500k . s A e o H gt ik b AT
B o O R TEGE T B Bl AT G
/0 TR B B e, R DR E N PR B S Ak, T
b [ B R, Gt R B B DA
TTESBRRMEEE, BEdE 0 it k2R .

C+1 [R(x,y)/R]=fy(x,y)/R]

{1 C,=min(C,,C,,-,Cy,_,) (1)
Ho,i=1,2,-,N; C, 55 i MER SAEM WA
PR FEE GG R, (x,y) HH | MER RAHT M
= 1R BEAA s fu (x,3) 55§ MR R STE M WY K
JE(H

m=max(C,,C,,:-,C;,---,Cy),1<isN (2)
Hrr, €, 05 i MER SRR X RIS

B(x,y) =(1-a)T,_,(x,y) +aT,(x,y)

0=sa<l (3)
Hr, B(x,y) HEFER T, (x,y),T,(x,y) 535
M =1 MO SRR o S SRR

1B BRI 1 R o F I E B H SE
DRI 5 22 03 1 AR B 3 4R X —{E AL 1 45
SERINE 1(b) Fr7s o SR H T8 B R 1 S 2%k
FERGHIN 1 F 2 9 DX S o B AR R LT <
PR, Db i ARSI (4 v 1, 7 4 0 DX SN R
BT R S5 5 18] B S ARG 7 3 5 BR IX SN 1) B2, 9
XX A TR AK B e A et A B, DL BR 4
DX AL A2 5, A5 R AN 1AL 1 (c) s

(b)—fifER
B1 SZhEHXIE

() E (BB 4

3 BEEFEWHRNSSE

o1 T H AR X o) n] REAF EA R B LA,
RV B 22 A 2 A BRAE — A B AR XA 1 O (i
B L(b) ), 2 i A R B 2 il i e T AN
B A5 TRV, DRI A 00 25 HAR DXCIgE A7 A6, 4] e
FAR I I AP AE 24400, e B & R X
B DT R IR 2 AR, BRI -5 70 B AR

w2 s

R B R X 3B HRAE £
Bedg/NIMERTE

=
iAo
U1 X 35

=

VU DX S AR A
5 R Y B B

v
e Sy, 4
A 4

2 EREFRNSSEIRTE

3.1 ETHIERNEEFEHKRN

XF T BRI, # A R X R 2 R TR ik
HEXIE RN, B, A SCH i 20 4240 X 5%
AR TR AR i B DX R I R 1 T FE S AR A R
3,11 RRAE S RIS 42

ASCAI ] Freeman FE65 3547 4240 XS8R AIE A0




246 i

Ll

T 2016 47 A 15 H

TSI BERS B AN 3 B, 56 Hho
MBI E R 8 DEBRIHTT R E o FEMEN 1,
P67 6] B AT e 45° 0 HERD (R , Ho P4
[6] P9 7 1o A4 30 B 7 o e

3 Freeman §%75

FAIE SR PGS AR T

(1) BbR X Sl AR

1 G BRER (4 25 2R T LAAS 2 H b X A
SR , K5 2R WIS 1 A9 077 170 % H A DX 3 A7 10 57
BRER , ReE U m p B RS (AL E O 0, LS 22 1 454>
A BERS (EL R AT ST — R - 1 AR
HRRIE

(2) e Mrids 5 s B X

He H AR Dy A BRI X 2os y (H G - 1],
H[j1)  Ho i j AT — i j - 1 e E HLj ],
Hj-1]0sE. X Hj-1],Hj150508 2,5 i,
U SRR 7 RIBER XA (2,5) .

(3) 7 FEHFAIE A

BRI RS R — A lA R S R — R
REESCAR MR, Al T H s X800 A &5
FAOEAL TR AR IE AT 026, R LT 4 26
FFAE R E Lo

*1 $FESHEDT

FHIE 83 H[j-1] H[j]

2 0,1
CIRIES

1 7,0

6 4,5
B2k

5 3,4

4 2,3
RS

3 1,2

0 6,7
EES

7 5,6

3.1.2 HESEFRRI

ARAE 3. 1.1 A5 A 5 3, T R B D7 1) X6 2 4
DX ekl S R AT 38 D R A 2 N, A AR L 0
B AfT7R o WA BUH B 42 05 I 3 8 2 0 DX e e
A 28 B4 50 AN (R A 3 A A 0 4 5 X
e B X IR T — MK

4 FHRER/NMEERRFES

TN IR X S e/ NAMEEAE TR, WL 4 B
7N, HE A AAE S S H s NMEFRIE B U
APERA—FER, B, AT LUE LA W Ty = R/
R NENFIW I E S FNZ o Rew, Rea 770N
TR DX N L e/ NN A TR

X N 5 5 24 N /DT — BA, WA %
BRI IR e A T 5 5 W), TA R I 40 DX 38 AT RE
REE, WNTHAEW T, HEBET 1, o ES
B ] REE B . TR R R 2 T S G
), B .

HEEW T, <T &&N,, >T, (4)

{HIIEE%?E% HoAt
/E\:EF' ,Tareaﬂ‘jlj_jlﬁ;f Hf‘;Nchaﬂ‘jq%?E}{—i E(J/l\%l, T] ’ Tz ﬁi}"
A e —
3.2 EEFHNSE

H T 4 RT 2T S0 A A A X s, L BEAR A7
BT TR XN o AR 4 A2 00 X I ) e e, T
VS A A A9 X3 1M1 o DX 3, AP %o [ g X Js
YRR AE AT L , B0 0 B, A0 B 3 42000
3.2.1  [UIRA X s

HEERT, EE BRI RE L NES
W SRR R I MG, an il 5 e o S ke 21 H A
DX TUT R DX, A S 4 1 2 1 o 0 1) 11 o A
W5 o 1 A8 0 I D7 ) 6k H A X AT A A
W, DAAS 30 H A 0 A TSP 51 Pov [N (N
=1,2,0) A4 000 41, I 31530 RE 40 10T [1)
PRI, W E e SO M8 DX 38 g 1M1 5, Ay THT s
DI W26 1 A, B

fSpan; = \/ Pcv? +Pcv§ (5)
Pcv.=Pcv[N].x-Pcv[N-1].x .
{Pcvy:Pcv[N].y—Pcv[N—l].y (6)

Horp fSpan; 4% j AN MR DR BB s Pev [N . x,
Pev[N = 1] x 0B ARS DU R A T A AR Pev N . y,
Pev[ N =1]. y 05 iHRR T R [R5 AL AR

Bs E&FHMMEXEEN



Fa2E BT AR, B 55, AU 55T 40 B AL A A9 2 B A G 45 70351 247
BEAM AT 1 SCMIBG IR EAE N M B X E WLy Pdist; 119 s 0 BRAE S8k

B0 2 AT, JLAE e B A BE B A ) Bk
{1, 6T A I J8, AR SR e P T B VR XA
S0 1 XS04 2, T DS e P B (e A
30, HR/IN S X BB B A RO
depth; > Ty, o = f(fopan) = cfipan— (7)
o depth, 5 j ARG IR [ A 5 12 £ fopan )
RN I B M B ¢ e — R

HT Cvex S5 MR X I8, B -
MIZE] Eiﬂi fSp an > 7-'span & & dep th > Ta’epth
Vvex =
LEIHII?’H’IZ& Hifh

(8)
A T o T g 53550 R 0 T M1 87 DX S5 110 TV 5 255 155
{H TR TR
AR Al [T DX SRR A T 1), e SCT M1
KIS KR, IE R D, fEEE WX, 224
PHH B PTRE B i, R , A S0 2% B U1 o [X sl Ao
T4 e ARAEDL, 24 D = -1 i, M4 X 8 T 4240
FIATI, 25 D =1 B, MR DX T 44 22

po[ 1 RS L )
D2 S 4 KA
3.2.2 SMHIHA

S A ) AR 20 A5 T A Y T X
P RRARRAE A2, H 1 A T DX I ) AN R ) 4 , DAY e £
BT > A Z R o I & o)
H AR P, T X A B 1 R AR A AT R A, At
B s o

(1) M 451 565 7 A 190 DX 38 1) AR5 E 25 (P,
Py TS | AR 5 % 07 1M X3 A1 T
AR, 4 o 2 B A Sy B o A TOU A 10 L
(P, P) SMALTR S B 2R A0 F

Pdist; = min [Sdivt. Edist, ] (10)

oA, Sdist, Edtst MR A IZ AR AE S R 2 ANy A T S
HHE S 5 Pdist, AZAFAE 5 3 AL TS A B

(2) FHAFIE R BE B Pdist, 14T HOH, Hoh B ES
e R s B R AR A3 51 A5 B

Pdist,, = ’_:rlr’lzeqpsvn[ Pdist, ] (11)

()R B

(b)FE S R

BEAS T DX ) 2 1 A 5 12 U B XS HL A A
[l 5 10 1
3.2.3 EEFRM TSR

HERFPE I ERZ RN

(1) S F AR X R A B die/ NIMEFRIE 3
FTEE AR

(2) X H & AT O R A I, LAAS 3 U1 X I
F9 TUT R 25 38 M TR EE , R A — 5 2, IR 3% X 3
O A U DX, AR I XA 7 1)

(3) TR IR DX Sk PR PR 320 7 A P 0 T A5 1Y
RS, R R B COZ s B L IS AR Pdist .

(4) HEBMIBE X IURHAIE U Y Pdist, Jery, Pdist
IR KA i B A 12 B 2 A X I ) 23

(5) JUWr I 77 30 A 1 2 A5 PR 1 TUT B DX s 5
MIBEEE2IEIR (3) , W AREEHAT

(6) SEREHA AR T 18119 70 1 5, FEFIW o e
P I 75 1 A 2 2 ) B O A, IO A T
i

4 SKWERRSH

ATy S % A2 38 AT R AT ) Ak 2, )
Microsoft Visual Studio2010( C) 455 B 52360 V-4, 52
V-4 B9 RS 1 31 5% & Pentium 43 £ 3. 00 GHz,
2 GBAE Win7 #/E RS, FZ XA Highway 1
1 Traffic( W3 2) #4717 i, Highway T J& 4804
W 2288 1) o i 20 R 7 471, Traffic J& 28 35 #il
FHIR ST N D SR A4 3] 1) S Tl A A

£2 LWBAAANAMEISG
EURIFHIK B/ BURRSHAR% iRl
320 %240 —fK

B

W%

Highway I 440

Traffic 355 360 x 240

4.1 BEEEFNIYR

M LR 2 B g B T UG 51 it 4 7 52
B, RIREAS SC 07 1 A b B AR R AT UL, i 6 ~
K 8T/ o

()M B X Sl

(d)g3- s R

g1 6 Highwayl 52 183 Wi E & Z= 4l e il & AbIB 45



248

2016 47 A 15 H

()R B

(b)EZ LA
&7 Highwayl £ 118 (= & =0 i & AN IR 44

(b)E & F A

(@)FRER

(c)IMT s DX Sl il (d)g3HIE R

rars

(c)IMTF DX Sl il (A3 HILR

8 Traffic 55 92 MEE FHWN R GELER

Kl6(a) ~ K 6(d)&xt Highway Irfr 2 iR %

RN XA TR SR, & 6(b) £ L
T AR SO, o5 s tlzjﬂO 826,41 I H- 4
FRFAE S 8 12, 25 He o 0. 833 i i T B AR

DU, 7 DX SRy Ry S R, Ik, B’ 6(c) .
B 6(d) spoRxt B AR X IRE 1T IE 22 AR L

Kl 7(a) ~ & 7(d) & X Highway T H[a] i 777
RS E S X I A W E T 5556, F & H AR X I8k
ZEM R P A M . 7 (o) i ZE b R X
BRIE S ANECN 15, 25 R 0. 650, 47 F 7 44
XIRAIHRRAE 50 10, (525 o 0,905, @it &%
SRR DU, B 22 B AR X O S H AR X
B, X7 () H R R S X AT IR X e G
BEIE 7 () Iramzs R, B 7(d) h BoR i & m sy

(D)ZET MU AT 84 7 9%

IR

K8 (a) ~ & 8(d) & X Traffic 5 & 44
MAEHE S FWBEAT LS B 8 (b) h AT Ir HilIX
BRFRE S ECh 14, 5251k 0,897, 47 7 EiRIX
WURHE SN 17, 25 o 0,752, it 5 & 4240
PRI, 80 A B O & W, A
T HERX AR ES W, X I EE R
TR X A 25 R N &) 8 () Fras . &l 8(d) gl
£
4.2 FiEIEM

R T AR R I RE , K A S A R
TR Ko FH M J5 T8 64T 7 s VR, O 5 2 T M
SRR R TR A T Y AT SR R
o SEERZE A& 9 & 10 ik,

»[%[%

()BT BP0 0 T 32 (DA T

B9 SEILEERIILEL

()RR

(D)EET IR AT 84 7 5

() TR A1 T7 1%

(DASCTF

10 SRIKIERITEL 2



Fa2E BT

ARTEAR  BERE 5, ARULEHR « 3 T 50 B ik sl i) EEL B AR G 5 20 1 249

BT 1 7 R g 4 4 A X,
P AL A F IR TS DX, £ U DX 2 4R R
SEEP VAP VR (S S P B W RS TR AT 51
RIS, AL 9 (b)) v ARy (8 X3, 56 M4 23 B /9 5
W REAS BB R I 4 4 SR A X T B
NI GTAT 10 () Ho I A0 ARy €2 DX 3ek, 5 T M
B 2 T B R A 0

FETF MO0 484 0 R LA K il v 5 4
5 10 VA7 B0 150 DA 005 20 4 DX 3k, 3 2 8 53] 40
AP EN , SRR RS, DLor B A
o B9 (a) PEEN AT AR FIE L, HF
AT T5 1) 5 AR AT 1A T, SRR DL 2 T
G482 1 D i o o ) R A,
B9 () Frzm s e R L0 1 LT, 2 B 1 W40 4 P Ak 1)
TR EE A, HHEATHI5 10 5 48 447 (A
Bl 10(a) Fi ) , XA Ol 22 T B0 A6 B L5 1 5
B R BB U o B A, A A 43
B (A 10 (e) PR ) o

ARSCTTHEAE L3R 2 RS BL T, 2 BEHE e
oo FVEE B A, A5 B A 0 FI AR (A 9(d) |
K 10(d) Fizm) o

SIRAERUEIA T A SO ik A 2k, 52T M
PESHTI i TR LA 0 kT R kL A
SCTT I REAS ST VA 0 o ) e A, R M R B
WRTER IR B AR B, A T e e db Bl

BEAN SR FASCRRL LS 107 %, A 4R (AR HER
FAE 3 A EFR M A SCI7 L2547 PR o M\ Traffic #4
PPy 5 v B 2R 14 100 Wt R 54T T S5, IR LA
5 PG R I P AR O b B R vl B A
BAAAE N D ERFW, a ZRIEFEIN N ESR S
WEE b R B R N AR & A
B, C R R AR E S R N A R B,
WIPRE A 42 R A AR P OF {HE SCANE -

R=—x 12
N a+b (12)
1 a

P=— 13
N a+c (13)
2XRxP

et (14)
R+ P

Forb RS T ARG rA) R G 3R, FLAEB/ N i 56
G 5 PSR T ARG rr) A R, LA T
A 5 F B T3 35 B R AR PR RE , (BB N I i5 1k RE
(LT

HMIEAE 3 Fh7 3 i 51 0 At PR 45 14 3 1 RE
FEPRHEAT IS AR BIL R ANIA 11 PR XPER
AR ARSCTT LI FAEYIE N 0. 533, 2 F Mk i

7 F A IR D 0. 402, 56 FH6 [ 4804 19 7
WYY FAERE N 0,490,

ARSI FAR R TR T 47 i et
TR B E " R IR SO ] T B X
SR PRG54 ) AT A R

—-3CRR[16]77 3%
- 3CRR 717 9%
—— R Ti¥%

1 1 1 1 J
0 20 40 60 80 100

U
(a)EfER
1.0 =~ SCHk[16]73% I
= 3CHRR17175 %
0.8 —— T
5 06
4
M4
0.2
0.0 1 L ! L I
0 20 40 60 80 100
U/
(LBEEE

»

—~3CHR[16]773% | ]
- 3CHk[171073%

0.8 KT % {
0.6
Fou)
>3 UL
o Luilllli 1
00 1 1 1 1 1
0 20 40 60 80 100
LUE3
(c)FfE
B 11 3 #AETFNER
5 HRIE

RSO AR A S5RGBT A A A0 Y () A
PEATOFTE , AR H AR DX 8 BRI IR R AL, 4543 Ak
BRI 232 | TMTRE DXCIORG N 25 5 3%, 3 ) — A R
R BRRAIE R B AR I S o T . SRR Al
M 12075 BN TR ML o0 3 R 20 O B A, Bt
MR ER T A AW S S5 T e A AR -5 0 )
R D8 T R B BR R S R R AR AE IR 2 . TE
JREERIDTTE R REAE R ik A Rt 2 b b — 22
P FAR DU G R 1, TIPS e S B 4 R



250

=)

AN

it

L1 B

2016 47 A 15 H

(1]

(7]

S S0k

B UL ET T LA . SE RO RS A 5 E) K B
R [T]. N BN R 48, 2012,33 (8)
1825-1829.

Fan N. Object Classification and Occlusion Handling
Using Quadratic Feature Correlation Model and Neural
Networks [ J .
Recognition and Artificial Intelligence, 2011,25 (2):
287-298.

Ahra J, Jang Gil-Jin, Bohyung H. Occlusion Detection

International Journal of Pattern

Using Horizontally Segmented Windows for Vehicle
Tracking[ J]. Multimedia Tools and Applications,2015,
74(1) :227-243.

Matthew J L, Joseph L M. Vehicle Surveillance with
Ageneric Adaptive 3D Vehicle Model [ J]. IEEE
Transactions on Pattern  Analysis
Intelligence ,2011,33(7) :1457-1469.

Yue Hengjun,Wu Jian,Cao Yanyan,et al. Research on Mov-
ing Vehicle Detection in the Presence of Occlusion | C]//
Proceedings

and Machine

of the 9th International Symposium on
Distributed Computing and Applications to Business
Engineering and Science. Washington D. C., USA:. IEEE
Press,2010.514-517.
Goo J, Aggarwal J K, Gokmen M. Tracking and
Segmentation of Highway Vehicles in Cluttered and
Crowded Scenes [ C ]//Proceedings of IEEE Workshop
on Applications of Computer Vision. Washington D. C.,
USAIEEE Press,2008 :1-6.

Huang C L, Liao Wen-Chieh. A Vision-based Vehicle

(8]

(9]

[10]

[11]

(12]

[13]

[14]

[15]

Identification System [ C ]//Proceedings of the 17th
International Conference on Pattern Recognition.
Washington D. C.,USA . IEEE Press,2004 :364-367.
TR BRI, T 52 B T3 W 5 I G PRl 3 2
oy RIrk (7] BN TR 58 4%,2011,33(11)
108-112.

IR B TR, — b st i) A B RRAE 4
BV PS AW B Ik L], Jb 58l R E 2 4k,
2010,34(5) :64-68.

Zhang Wei,Wu Q M J, Yang Xiaokang,et al. Multilevel
Framework to Detect and Handle Vehicle Occlusion[ J].
IEEE  Transactions Intelligent
Systems,2008,9(3) :161-174.

Itti L, Koch C, Niebur E. A Model of Rapid Scene
Analysis[ J]. IEEE Transactions on Pattern Analysis and
Machine Intelligence, 1998 ,20(11) :1254-1259.

Lucke R L, Stocker A D. Filtering Interpolators for
Processors [ J ]. IEEE
Transactions on Signal Processing, 1993, 41 (8 ).
2574-2582.

ST X P R BT MM S5 A RN 3 A O
LT, AP AT ,2012,29(1) :209-214.

A TR N I R TN R DL ) A R Ak S
[T ALY 43R ,2015,36 (1) :344-347.
Maddalena L, Petrosino A. A Self-organizing Approach

on Transportation

Frame Differencing Signal

to Background Subtraction for Visual Surveillance
Applications [ J ]. IEEE Transactions

Processing 2008 ,17(7) :1168-1177.

on Image

G XK

(%5 243 50)

(1]

S 3k
HH

5L M AR HORBR, G5 JEEGEAR 0 KT EEIER
HERE [T ] 063 2= 5oL 3% 20 Br, 2011, 31 (10) : 2618-
2623.

Ball G H,Hall D J. A Novel Method of Data Analysis
and Pattern Classification [ EB/OL ]. [ 2015-04-18 ].
https ://www. researchgate. net/publication/243779148 _
A_Novel _Method _of _Data _ Analysis _and _ Pattern _
Classification.

Ball GH, Hall D J. A Clustering Technique for
Summarizing Multivariate Data[ J ]. Behavioral Science,
1967,12(2) :153-155.

Yang Shiquan, Dong Jiangiang, Yuan Bo. An Efficient
Parallel ISODATA Algorithm Based on Kepler GPUs[ C]//
Proceedings of International Joint Conference on Neural
Networks. Washington D. C.,USAIEEE Press,2014.6-11.

W R IRz Sk, A AUER A rp R R AU ik
WA LT ] FHE ALY IS, 2013,30 (12) :3551-
3556,3567.

Li Bo,Zhao Hui,Lii Zhenhua. Parallel ISODATA Clustering
of Remote Sensing Images Based on MapReduce [ C]//
Proceedings of 2010 IEEE International Conference on Cyber-
enabled Distributed Computing and Knowledge Discovery.

(7]

(8]
(9]

[10]

[11]

[12]
[13]
[14]

[15]

Washington D. C.,USA:IEEE Press,2010:380-383.

Dhodhi M K, DSaghri J A, Hamada I, et al.
DISODATA : A Distributed Algorithm for Unsupervised
Classification of Remotely Sensed Data on Network of
Workstations [ J ]. Journal of Parallel and Distributed
Computing,1999,59(2) :280-301.
XUk, ELR , FEIRA. 25T MR BT 4T
B T] . BT ,2011,37(15) :197-200.
B, ST 22 A AR AT R AT O Ak RE
RALLD]. BEHE - 4RI 3¢ K %= ,2000.

AR W1, T OpenMP Y 19 /> Ml 2 FEilt 25 i)
SRR AT I R A [ T]. TS MR 2,
2013,40(2) :8-11.

Adwa M M. Improving Satellite Image Segmentation
Using Evolutionary Computation[ J ]. American Journal
of Remote Sensing,2013,1(2) :13-20.

X 4E. SER Matlab Z AR M]. bt b st
AAS LRI kL, 2012.

OpenMP Application Program Interfacel EB/OL]. ( 2013-
05-15). http://www. openmp. org.

Pacheco P S. JFATREF BT 98 (BE3ChR) [M]. db st
BUB Tl H AL 2011

WO BRI AR kPR SR [ D]
TN AR R T ,2012.

G RiiEdE



