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Trapezium-based Non-symmetry Anti-packing Representation Method for Binary Images
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(School of Computer Science and Technology, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract Although the hierarchical structures have many merits in image representation and processing, their compact-
ness is impaired because of excessive emphases upon the symmetry of divisions and the symmetry of nodes. Inspirited by
the concept of the famous Packing Problem,based on non-symmetry anti-packing pattern representation model,a trape-
zium-based non-symmetry anti-packing representation method for binary images is presented. After giving encoding and
decoding algorithms, this paper analyses the time-and space-complexity. Theoretical analysis of the data amounts and the

experiments show that this representation is greatly superior to linear quadtree in the aspects of data amounts and sub-

patterns’ quantities,

Keywords Image representation,Packing problem, Trapezium, Linear quadtree, Image complexity

1 518

(RIEE i RN ZE N i3 N il g X))
WRAPLJAFHEFRNEEENHEE L. FHEBRR
TRTT IR RE AR KD B RARAE B S T4 T i — 2B i
s, HAM ZHERARRERE 7.5 ST RFORE
B G DAMBRRE, XHTANBRAMARER, L
HTEXMTEAMHABRR SRR Z R, BHEER
KEFAEZ 18 B I E R BE B AR, AR AL
RWTRE. DREBRIMITREBIERRFEMAT
BRGRE MM, BRAH —E 0 B, 8 —E AR
BALELZ B H AR LTI,

BRI 53 T2 4 45 9050 o R R 5B R T TR B
HEY BRI VR ER A BENERRBREK L, R
HECERN, EEA SER/MIERER LT, R, 8T
Bl (02 BB e A o X ARk 22 B 38 5 R ) IR R 4k LA 3 BT 1A
PRFELHT, 5B5h LB BIESEHANE T B EEN =%
A, TR KRR T BB RR TR B TRR B
FR. R, RESEREERE T SHA TR TRAS
A IS FRE AT R BIXTFREE  EMMIR A R RILHR AT

{84 Packing FIREH B 47 ¥k, B 18 T HR M IEX TR A

P, IR PR A AR FOR B EAE L, B T —FT s e
FRARIE TR D EEGRRIT S, AT AANRD
FEMBRSE Y, 08 T IR B a2 M R A . Bl
BB R XN, i FRAENHRERR EER
FANTTERZ THERAMSE LT RR TS EFRARE
R R T E R AR BRHRE.

2 FHREBBREARREY

e FRi% A R & 7R B (Non-symmetry Anti-pack-
ing pattern representation Model, NAM) £ ¥ 2 i) Packing I}
BHIR R, EAH Packing Ja] R — N H 26 48—
NEB/E TR, XN REFAESHBMARRF.
IRABEBA, MIEL, BRI B E— DR KGN
. TAEXFRBA AR RNRREE R A E — MR, KB
—HFER XA TFERNE TR LS5 FER
HE,

JEXFFR (Non-symmetry) f£ 38 FRER K& FERX A B IrE
BAIFREY X R FRAE R A T YRR Z WX RERR
ARIEMER . HnEEGRR B WIE 5B RGBT A
X R DX SR SRR (E T » KSR 2 Bl B FR i

BWFEER N T, T #—D NAM #50 T, 1 NAM %R

OBERBHEATELRITL(2006AA04221), T # WHIBRE, FRFEVESABSERRBEE B+ A8 194
IR IET I A E AL SRR BETE BEHRE BRSNS SR E B E, RSB WL, B O E S

HEERHH.

+ 213 -


http://www.cqvip.com

BRE—AH T8 ISR T'=TI, Lo TR ARG &
¥, EmgmEEEigd r-T, Hp

k
T/:_L:lei(v,A|A‘—={a1 9a29"'9avni}) D

2T M—4 NAM #7R, k B TRAENL T 8714,
P RUSEE LW TERARKRES P={P1, Py, P PRA
FHEAKR P LW 0 R p, BMH.A R p; TEANSEE
a1 <r < mDRTEKX p BIERSH

AICE /PR T BT TR AR RN —HERR,

3 BRTFHEAER

FRER ISR 0 35 £ ) B FE SRR AT R H R R R
—ANEEME. 5 FERISRITT LUK E R PR
BRMANEER, A/, B FRGMSHEE, AT ERE—1
X A BB ) F R A, R BOR, PR
RUAZF R AT PR .

PR 1. FERLARE RN —MEE.

PR 2. BN FEANZABIBEERTRENEGEE.

PR 1R T FERXTRF ARG R TR, BT
FHREALMEERL—MEER, WESKBR T, /TS
BERER—TFER. HE 2 FIE TR FERSBARRER
R, B TR PR — LSRRI RENE
. NFRFEGHFREIGENSMOBEERAREL, #
T 42 7 R R O P 25 2

2SO FH I BRTE PR R R — AN TUA U1 5 B TR
HFFTIEATE. BT REECRECH X EEE, it
BFEAAFEASHERE MAFECERELE LA/
RIFRERSE., EMSEEFENNE LA T4
(sp,width, height, left_indent, right;indent) S H sp BAE
ERABIR, width REETETA K, height RBEIE N B, left_
indent M right_indent 5} BIREBH AR, EHHET
—ITRAEREWBLIRHENF L TR AR EERIRN RS
B A% T - TRARENBRRFHEN T E—TRAR
RN RBE, ABRRNERS, ERERAARE.
A 1 BRI TR RS, /8 1 SRR MY
FEER A, width, height, left_indent F right _indent 435k
4,7,—1#0 2,

A1 B FRERHER

BT —A width Fl height #2051 BB TR LLFRR
—MEE FHRBE FERRAHR FRMER 1 e
K. XBFHENERSEGAR GRS HE B
¥ = AEMTAT AR X ERIE TR A RANE
Bt A RN TFERXPE R R TREHEE, IR
FEALRIHERE EAMR 2 fUER.

A 2 i il TR NSRS, MR T #E
TJRLAM S M E. BT KEEESE—SIHS . —F W, %

. 214

£ 000 http://www.cqvip.com]

BT R - B T 8 TR DX, DA T O 2 AR K
BE: B —rim, i FREPEEFERRB/DREN X,
AR B K BE SR X S B/ M) X S 22 R P R B T4
73 (B (R A8 FR 23 (B3 R MR o B L A7 oK B ) st RO T
HAR@N A, Huffman WSS E K MEHE AL —EE X LW
LAGRAR X R P , SR T A SCRITIB X 2828 KA B A TR R
A—RF R,

r sp l width L hmghli JeRt_indent I n‘ght,indeLI
B2 BT ERXNEEEW

HEFITELT, 2" X2" WERKGH B FER M T K E
MEARL 27 —1 MR 2 JRRAEE = HERAE
O , AT width M height HATLAMERL n/2 IHEERR, 0
RLEHEFEANTAKEREEREL T 27 -1 1M
R B ZBIE A E R 2 ML TR, AR, H i
SRR sp RAMB A XS E—NFRRE AR PR 2
)RR, HE A RARWFRRER AL »/2 | HHE, IR
PRBIE TR BRI R T 27 — 1, MER B 7
BB ATERSEER 0 BB FER. BERRNAESR
FEHTRERBER BRI 7N B, Y wideh 7 1,
height KT 1,10 left_indent | right _indent 533} — 3
—2 B, LR W IE TR E BB AFEE L EH
REE, R TR PR PORME 5, BMREEIE 7
A SR E M, left_indent F right _indent 5 B R Hi
R BIL—2, 181 —1,2] &, B left_indent BH right_in-
demt HEATE 2. ZLIR, - TMHEFERNFTES
F4XL n/2 42X 2 AR FERE 28],

4 mEBMBEEE

FETHEBTE PRI X PR 7 B — R R RR N REE
ERBRSEILZHT, B —F 58 FREARRGE AR F B
MARRZE. WGR 2 X2 W HER, MG LT E—RHNH
FIRAVRH Z IR R (a1 Tz 2625 (Yo Yoz o
Yo)z) S TE GJ:fES(—?ﬁ%’%%ﬁKoﬁfgxd':l:1f%’%((xrl
Zam2°*20) 25 (Va1 Y27 30)2) € G, H K3 R AR Ry & =
(L1 Y1 T2 Yoz ***T0 Yo Dz + BRI K B, HRK:(z,y) kN
M, K" ok (2, ) B AT, B3 R KBKNER
AEE. BIRRE K ER T 425 B MM, B W E N
B RE PR A . B FHER R S RAH K BERR,
FIRER RSB sp MK R 2XL n/2 J .

y\x 000 001 010 011 100 101 110 111
000 | L7 14 41 A

oy \Zd \ gl / \ = /v
w | FIa Al =y
o1l v | Y ) 2 viwY™]l ¥y
100 1w la M T on | g e
o | vy BRI Bi
o | a7 ot e 1 »
111 1/ V 7_1/ *

A3 KBERREE

4.1 REEEMAEEE
BEIE TR AR R A5 R R R R M A Bk =
ERGSERZNTERSE T B MBI, I8 X LB R


http://www.cqvip.com

WA AREE FE SR ER Q F. BIEEES IFWAH
B BB AEREMSE PRI AR R, A AR
MrBei B AT R EAIE TR MR I S AR, BB TR
HREERGSERMERIINER L, EHERE LT
Bt s B A AT BRSBTS (R I i) , 8 A F R PRE A5
HE R — R TR AE D A S M R, IR o A E
FRBBMTEALHR Q. AXFHRBEFEZREKR
BRI TR BRFER, EE PR3 Rk
BEEEENE I THEARNSIE FEREREE A 4 X
n/2 |+2X2 AR S RoR , T EERIBIE TR
AT A A bR B N T 220 — 1, T K R ANt 2
— 1. Ahg#EsRERERXEL—2, 10/ —1,2] k. #E
TR AR X R 3 A R B R R MRS M X S
BAA L, (UHFERG FERILNR QIIE_HEREG K
A FEROENEERCHEANTT,

WIS EW RSN .

Bk mERE

WA T HEBRMEERAER GRGHE,

B CEBEIBIEFERENHRERRER Q.

Stepl ¥ K previous_sp ¥4 0, Bl previous_sp<0,
PIHABIE FRERNEMNR Q I,

Step2 LA previous_sp R E, U K B@E FX, & G
FERE—TBOGER, SHATRRH (2,3, IFRKHE KT sp,
B sp<K(z,y) . WRXFBOGRRARI, MHFELERE,
IR E Q,

Step3  WE spprevious_sp=227A M BAT Stepd, &
N BkFE 3 Step5.

Stepd HIBRSHEN 0 BB FHR @244 —1,0,
0,0,0) IMAR Q WK, Rt previous_sp< previous_sp—+
2202 — 1, Bk#EF| Step3. ’

Steps  Li(z, ) Rz LA, UTRARERAFITS
EH) B TR I W Th K B width FIEE height
FREIZEP X ) (1,27 — 1] 1% left_indent M right _in-
dent 5y HIREIFEA X B[ —2, 1JM[—1,2] b, IR B A1
THEEHAEENBE (T,

Step6  7E Step5 VCHECHY BT A BT o, S B A B R iy —
MEIBAE R A LI IE , B2 TE F R Gp previous_sp,
width,height,left_indent ,right_indent) IIAF| Q WK E , 3
G DEZHEERNGERNAE,

Step? previous_sp<—sp,Bk¥EF| Step2,

R RN R LRI T .

%2 mmam

WA CERGNBE FREREMKERRER Q =
(Pl sPa s apk)ﬂﬁ;ﬁ$ n.

Wi CHEHEBERWEERA RS G,

Stepl 4EE 2" X2" BB G G S TTEEE
HEE IR TFERRT] (B8 1,8 i< 1,8 K pre-
vious_sp N 0, B previous_sp<0,

Step? M Q IR BTG FAESE ooy Mk oo SR BTE
FRERN LR E width , & height, 453t left_indent, 15
453 right_indent UL BOIZRSIEHIAE 1R S K BBHET FRI— 4
RIS S KD previous_sp W increment ,

Step3  sp< previous_sp~+ increment, £ G T LAk ¥R
K7 (sp) A ke b M hw W 5 88T (width, height, left_in-

D000 http://www.cqvip.com|

dent,right_indent) BE B E SX M HEE G PHTERN
HRHRE,

Stepd  i<i+ 1, previous_sp<sp, MR i<k, BL¥ F|
Step2, FEMHBELEFR IR M G,
4.2 BEEFUSH

¥ 2n X 2" BRIRE BB N, BRARFEER », 1
K B4 8l K RSt m R RN O . ik
STWEBEFERECH Nr, £2REHEHENBREAEREND
BN Ny » TIGF P Stepl TH#E 4 B0 8], Step2 L X
BMREPAT - RERT B, FEBE O(nN,), Step3
Stepd B ZPUT Nr W, HEHIHHEIERN O(N1), Stepd 4 Nr
AR &5 VT B BT A T BEROARIE . BN iR AU X I 2% X
2P XA X 4 ABEIE , T DG AL A (width, height+ 1, left_
indent,right _indent) Bt R B BETFEM Y (width, height s left _
indent,right_indent) IR LR T —ITX M BREESH
BGRR, THIE FRBKKEN SX Y —9, BIITREMN
B Al gk % A OC2%2 Np),Stepb ¥ BT A BB ER IE G, F
BEYEFEI Y O(Nya ) » Step? HUAT Nr W, BE KNS H A O
(ND) o & LBAB T AR A, FFER P Nuwe <KN;» Nr
<N, B2 AR RIEZE R ON), AT
i SRR R AR A i R AR, B A BRI T
KB Nr /ANTF N, U HEEEREN OWNY ., HHEAEER
e (A 52 2% BE U BB AR, Rwe AR o ) SRR R 3 i — YK, BT LA ]
BREN ONy) ., s\ LILFRAF MBS RIF S, B
Dz E WA ONP

5 HIERTESSH

TE L BRI F R X R i A SR — (B R R n FIR Atk I
TR RN TTIE Z B e MR R E A RUE SR Ui E .

EX 1 FBERERBGEWNFENEZEE, RE
B G R 22 X2, MR BB N, =47, R iZE
B TUTTR R RSB Nior» MEABRE 2 E
X
fAicHh Gy, BARH 0<C, <1,

EX 2 EYEHTFRHE:

_ EAERIE G R S R 3
T R RGE TN A R

Xt PRI RO, R RS B FRRBOh Nr
— A TERREA 4L n/2 J+4 e, NI BHER Hr X

Hr=U]| n/2 J+4)Nr=UL n/2 |+4)47Cp I\I]\]L;

(€Y)

F 1 BIE NAM 545 050 B3 1
NAM %% ##Ni# NAM#ZR su@min BEHEF

BR O amam mEYAK  REE  ERAEE  tmor
Building 0. 0702 633 4602 12600 105846 7.98
Flight 0. 0841 1378 5512 27560 126776 4.60
Lena 0. 0981 1617 6430 32340 147890 4,42
Drawing 0.1701 1546 11150 30920 256450 8. 30

ZUEMTHBEREN I HEAFEAI—D+2
S MG P TR A SRR Hiorh
Higr =[3(n—1)+2]Nigr = 3n—1)4"Cp 5
B g s uar B priar HHINHEIE FEZR NAM FR O ESS
Fb 2R M I TTAR R B T 4 e FIBRIE T NAM e R 4 xt
o 215 »


http://www.cqvip.com

FLRAE T RN B4R L WA
=N & =
=i

4L n/2 ]+ 4°Cp ]\]]\]T
QT
Nigr )
“] n/2]+HC,Nr
N 4 1
— AV =
M =H o (e D4C,  Gn—1DG, 7
R PO € o Y
Qr — — =
Hr 4l n/2 |+047C, %L
QT
3 7 Nar
( 2 2n+4) Nt (8

RO MR G AR FHER NAM R8Itk
TER R WA EIER. TUE S, RiER MR T,
HEERBRESESEANERE C, X, —MikX, BER
BB, WERZEAGHEERBR, ROAMRNDRET
KTE TR, NAM FeR kM Ui 2R R B B R AW
E4EL . RGP, B THEEFER NAM 2R BARELS
SRR R AR, B — ok Np<<!Nigr , B Wik
R, NAM FoR M IESE W RZ K T2t o 2o IR
g5t R@F—E U, HEGE AN (A 2 8K, 88 b
BEFE FH NAM Fem 4R B He 4 P I Toh 2 i B s &
Wb T 50%. BT Ne<<<!Nigr» LFr RS HIEER
BELBL, THHRARERMITEL TX—=&.

6 ERERSWSILER

A 4 2L W iE A E G, BTN 2 BN 8,
XEEGAFREKARFRE. MIREGRUERE R
JGIFFHEF , Building %) B & 2% B B ik i Drawing f)B& &
ZRERR.

(b) Flight
- 15-__ P
ey
l pav
Il
(c) Lena (d) Drawing

H4 ATZRA _EESR

#= 1 A THIEFRERA NAM R f8H TR &R
PR R, — R EERGERENIRE. &
WRBEIE NAM RR A E T R TR R R T S5
B AWM. SR Building 1 Drawing M FRERKE, 455
/2 Drawing ) FREXHBHEFLE— AR : B Building 1)
BB & 25 Flight, Lena KB & 7% B AH %4, AT Building
R HA B Flight Ml Lena W FEERBEN—%: 5
#F,Drawing t Lena MEMRE 78 5, SR 1M, Drawing i) 7L
HKEBRH L Lena M FHERXEE L. X £ KK, Building 1

« 216 -

E 000 http://www.cqvip.com]

Drawing & A 8 2 HL W &) LT TR 4K, B DABSIE 783 NAM
FERFEMENFEINARL BEALELE BB TFHEKX
NAM Fe7r i) FRE R FFT 75 1 HORR B Lo 42 WU ST 3k
N REIEE EE e i G

8000
7060

600

500 -
- #Z 6000 lv
® 400 I ; 5000 \
® & 4000 N
= 30 ] p RN
200 & 3000 Ny
D . § 2000
R e | e ]
0 o |
01 2 3 4 56 7 8 9 1010UP 1 4 16 16UP
BHTHRAER SN TH Y AER
— — — —Building Flight — — — —Building Flight

— = = —Lena Drawing — — — —Lena Drawing

B5 FRERETRMETTLRE

P 5 R U SE T R R B TE F K NAM R i F X
SRR E AR DU TR R B S AT . AR AR Y
10UP RAREMAT 10 B A B E FRA K S M, 16UP %
ARERKT 16 WRMEMTTHE RS WEHTE S,
BT TR0 NAM R i) 782 2 i 1 AR T LA % B, T 4%
P U TTR 7 19 R AR BEER B & AR IR 47 R
B, BOR R IO R SR I AL R, 5341,
FEAE DY SO R AR 1 43 5 98 20 FY B R BRAE AT T B X RR A
R A K EAR 9 8, KA A 2 R TR
BIEFRA NAM R TR E 6 BA R AN, K
BeEARN TR TR BT G E AT, B
FRBRE R, WA E EERNEE TR
NAM =R i FHRER S 4 B A MU TR L U B 4 A5 07
BT & REGRAA MR ER:.

HXiE  {EB) Packing (BT BTy ik, B T —Fh
B PR IR TR B G FR Tk RS T RRR
MISE AR R, AT T BN R S R
ZE. EEEEMTHERERRREMERRENRE. 5
WATHILe I OU 2R 7 Bt A T BRI LU, IR EER T4
TIEMREITE . S WSS B LB T BB PR3N
PR B B R 7 7 iR A T Rm ik 185 % 32
BEEH—SUEL T FRRIENFREA R —HERER
TR TR R MEE R B E-EH R,

B X MW

[1] Dokladal P,Enficiaud R, Dejnozkova E. Contour-based object tr-
acking with gradient-based contour attraction field [C] // Pro-
ceedings of IEEE International Conference on Acoustics,
Speech, and Signal Processing, 2004 ;17-20

[2] CohenD L. Multiple contour finding and perceptual grouping us-
ing minimal paths [J]. Journal of Mathematical Imaging and Vi-
sion, 2001, 14(3) . 225-236

[3] Park SJ,Han H J. Euclidean reconstruction from contour mat-
ches {J]. Pattern Recognition,2002,35(10) ;2109-2124

[4] Vasic B, Pedagani K. Run-length-limited low-density Parity ch-
eck codes based on deliberate error insertion [J]. IEEE Transac-
tions on Magnetics,2004,40(3),1738-1743

[5] Yeh R H,Ho W T, Tseng S T. Optimal production run length
for products sold with warranty [J]. European Journal of Opera-
tional Research,2000,120(3):575-582

[6] Peel C M,Pegram S, McMahon A T, Global analysis of runs of
annual precipitation and runoff equal to or below the median;
run length [J]. International Journal of Climatology, 2004, 24
(7).807-822

[7] Nagy Z, Zeger K. Bit-stuffing algorithms and analysis for run-
length constrained channels in two and three dimensions [J].


http://www.cqvip.com

IEEE Transactions on Information Theory, 2004,50(12):3146-
3169

[8] Makinen V,Navarro G, Ukkonen E. Approximate matching of
run-length compressed strings [J]. Algorithmica, 2003,35(4) .
347-369

[9] Radson D, Boyd H A. Graphical representation of run length
distributions [J 7. Quality Engineering, 2005,17(2);301-308

[10] Amir A, Landau M G, Sokol D. Inplace run-length 2d compr-
essed search [J]. Theoretical Computer Science, 2003,290 (3):
1361-1383

[11] Flusser J. Refined moment calculation using image block repre-
sentation [ J]. IEEE Transactions on Image Processing, 2000, 9
(11):1977-1978

[127] Malo J,Epifanio I, Navarro R, et al. Nonlinear image representa-
tion for efficient perceptual coding [J]. IEEE Transactions on
Image Processing,2006,15(1) ;68-80

£ 000 http://www.cqvip.com]

[13] Kharinov V M. Representation of image information for machine
computation [[J]. Pattern Recognition and Image Analysis,
2005,15(1),212-214

[14] Wundrich J I, Von der Malsburg C, Wurtz P R. Image represen-
tation by complex cell responses [ J]. Neural Computation,
2004,16(12):2563-2575

[157 Liu Y,Ranganath S, Wavelet in POCS for image segment repre-
sentation [ J7]. Electronics Letters,2003,39(19) ;:1379-1380

[16] Huang K,Wu Z,Wang Q. Image enhancement based on the sta-
tistics of visual representation [J]. Image and Vision Compu-
ting, 2005,23(1);51-57

[177 Jinsung O. Structuring element representation of an image and
its applications [ J]. International Journal of Control, Automa-
tion,and Systems, 2004, 2(4) :509-515

[18] Gargantini I. An Effective Way to Represent Quadtrees [J].
Communications of the ACM,1982,25(12),905-910

(E#%F 207 7

XM ARR A, B HET RFESE U, £
WY, REERGERERER. EEMREE (L,
HEEREEMERERNKEER d =] A
(o) — Ay |, MBZEERTEANRME B 4
Cy 3> >T WL, MERE A (oo y) BIANRETR B4R, T
HEIAR R A,

$3% EHTFEN

| RN WIETER, % (6) B H 0 7 246 064 H
FHAFE AR TS DI B

$41d HALE2.

4 IBWERSHIT

AT BAERERME R, RITEBETHBREREGRE
ISR RHATINR. BRSNS, SFER
IR B REES LR L R R %, BB
WRREMER KR, S K 32 3 DB AR L IR it 2 B 5
EHGFARAL . PIBRII MR R 7 BEE 320 X240, B R
30 B, RGB 3 j@iH .

o TIRRR B % & St AR R, 7 RS R B4R 2 Al
FPERE 2R X B E e A BBV RGB &%
BB — N E— AR A, R F T s=R+G+
B,r=R/s,g=G/s, leob, I T H —FBHHiTEE, SMER
AL 20X 20 K/PMARTE 9 R R , A BUG BR M Sr iB 4T b T
RNMEE,

4.1 KBHR

L (R BB AL S BT BRI SE R an R 1 ANE 2 BF
s NEIRE5 R LIE B, 3B M B AT LATE B b i 3 4
FRTBEHME N 230 Hin, BERA Matlab 452
B, 7E Pentium 4 3,0 GHz #L# LiE4T, ZERLZIEMMKALH
HRT, P EEXP AT 10 b, 23 LG HEE
AT ALIE .,

4.2 HSHMHEMIEE

i

Bl #H—sR8E
FATRHAR 07 B 5 WR £ W0E 3D B ARRI O % RS

A2 WFm_gREE

B Y M E A ED O HAT T . kKb, Bivk
WG, B RER AT WA B, T X = ME R
RO PEREHEAT MO , 18 o 7R T R I R ok B R, RATT R T X =
FE LR ROC#hR., i 3 FE 4 FiR, MR AR BT
FHIRAR YRR BTSRRI R, PR S B H S RT
RXHFELREATLIRE. WE 3K 4 A LIEH, AR
ARAIR T BATIR B R AR R B R T HA PR B

BRIE ASCRE T —FET 4RI BE R
B BRI . AERNERSEETERR, &7k
RHAZHEERS AR BESL T RARR, MAT g =ia BB
RRZBIAEREE R, B T EFREEHR. AT RS
AR E 25T, 1R A9 Bk RE S TE A M T B
HREM, ARSI R PRI E R, A
BERRE R REUHEIETRT , AR E MRS
BES AW R AR ERE.

#
Ei 07 d , 4
¢ | /
0.4 A .
o — i 87 7 - —RERT
09 v et 95 £ 11 o < et O JE 3T
o i ;s - RAE N

odf
'}

Y. @ "
005 0.1 015 02 025 0.3 0.35 0.4 04 0.5 05 0.1 0.15 02025 03 035 0.4 04505
P3RS ELE

B3 PH—E®RLE ROCH B4 BB ROCE

2 % X

[1] Stauffer C,Grimson E. Adaptive background mixture models for
real-time tracking // Proceeding of IEEE Conference on Comput-
er Vision and Pattern Recognition, IEEE, 1999 ;246-25

[2] Friedman N,Russell S. Image segmentation in video sequences:
A probabilistic approach // Proceeding of Conference on Uncer-
tainty in Artifical Intelligence, 1997,175-181

[3] Mittal A,Paragios N. Motion-based background subtraction usi-
ng adaptive kernel density estimation // Proceeding of IEEE Con-
ference on Computer Vision and Pattern Recognition. IEEE,
2004:302-309

[4] Elgammal A, Harwood D, Davis L. Non-parametric model for
background subtraction// Proceeding of European Conference on
Computer Vision, Springer

[5] YangJian, ZhangDavid, YangJingyu. Two-Dimensional PCA ; An-
ewapproach to appearance based face representation and recog;
nition. IEEE Trans Pattern Analysis and Machine Intelligence,
2004(1).:131-137

. 217 »


http://www.cqvip.com

