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Overlapping Rectangie Multi-valued Image Representation and its
Application in Geometric Moments Generation

HUANG Wei CHEN Chuan-bo ZHENG Yun-ping WU Xue-li
(School of Computer Science and Technology, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract A lossless multi-valued image representation, referred as to Overlapping Rectangle Multi-valued Image Rep-
resentation (ORMIR) was presented in this paper for the fast generation of geometric moments of multi-valued images.
ORMIR divides a multi-valued image into some overlapping rectangles with some basic colors and settles these rectan-
gles in a child-sibling tree. By impairing the constraint in Image Block Representation where all the pixels covered with
a distinct rectangle must have the same color, ORMIR has reduced significantly the number of the rectangles required to
represent a multi-valued image, hence is able to speed up image operations such as geometric moment generation, Based
on ORMIR, a fast algorithm to generate geometric moments of multi-valued images was presented, which firstly gener-
ates all the geometric moments of a corresponding set of binary images with only one rectangular region and then sums
up these moments by some weight in order to obtain the geometric moments of the original multi-valued image. The ex-
perimental results show that the algorithm is capable of generating the geometric moments up to order 343 of a 512X
512 8 bits gray image beyond a speed of 50 frames per second and therefore, it is competent to geometric moments gen-
eration in real-time applications.

Keywords Data structure, Multi-valued image representation, Image block representation, Overlapping rectangle, Geo-

metric moments

1 3|y

BB RETENIRE LS AGHEIE R % B &R
H KA PHNETBAEEERNTRB L. BHF R AR
BFRNH BTSN F LUT =Fb . H— BRI &, tein
RGBT RRHE A MR & HE A AR THE
B4, BB E RN ERAARE R RRRR T EER
ARG EBRENERL AR BAREERTRGERE,
BATBREESE Wk 2F BRAT S ERIE L, JPEG H
BRI EEGRR TR R AR HER I ER
EHRIZH , b imsh FEERg FR R, 0TI B3 45 #07) F R
BRFREN i TREFR TR — DN RR AL (L

— AT S BRI PRIBE R RNGE R BT
FEEGEE (MEAZR RBBIRETR. AXWEEH
9T T4 =, BIMR Gt — R R S B E R R I i LA
REH S EEBEBHE.

BTG 0 RS  DUSTA BUR S M AR B R
R RES T AR & AR, BREIHAE — TR
AR L RV R4S AR B A MR B G R E /B —
TERARMT, BT ERGARAARARMAEE, X
BRI T EESRAERRNETNE, KAMESERS
BT HAR MR BEE KERYEREAFHRREG,
FEOX LR J7 YT B AR B I F R B R To i R —
BEERG ARETRXERFTENLZHEREZERET

*») BESE . BREHRFRALRIT(2006AA042211), F & WBL4 FHRTAVBELESERRIBER BL, 88 8145
U, BESE T O E R IR SRS MEF  BEPRA ROV IRG S SERER AR REBW BN A HRE By E R

| ERIRA.
+ 204 -



B b 3K R ) R BN, PR TG SRR X R B B ]

B A Hu 42 AR IS LIRDS , S FE A AR B AR A
AT, ARSI E G EE T E MM, L
EHTEARRNYEE AR TRINEE. MXNK
BF BRI p+q B U5 m T KB -

My :Tg_iji::xpyqf(x,y) Q)
H f (0, ERERR () BEAZERRNEAE. B
KRR D HEEER—S MXN HEFER—ILEE
FE 2MN KREEE, 2MN RIEEZH M MN —1 Kinke
B, dERntiREEE TR ER RS T IURIERN A, R
PRI FRRN A, EER, REMWBIR TEBIT
W UEE R D) TR AR RE S
AR, R % A B ok S BRAR B I JLAAT R A B X
KB ST B AR BN 0E BB #E BT B RRB AN TRIE
BE,IFEE R VLS LI BRI EREMRAD
B S AR, (ST 80 LB, Hatamian B8 5 BB S0 A
Ho (D 30 WD A, 8 HLARAIIRAY 512X 512 BYK E EIE H 5
3HCRI p+ o< B JLAJEEN . Delta FiEFI AR FE R
Al ZF B B e = 1A E SR AN LA A — 4R, AR
Delta 77k , MX N M BB E p+q BILMERITRE AR
A

Mg ij;::yqﬂj;:x”f(x,y) (2)

Delta 43S & T REBRR W ZEEG, HEHG
BIFTRRECN Nr i, 7] DL A 6 N7 R Fe Ik Al 17Nr (R i3t
BRI E D 3 BragJLAEDY . kIR X AR
SN R A R L RS, R B B B A AR B IS, Yang
BT —ANRERE R LR A B R TS
HERGHRBHNHATEREEHEXENES, FiRAE
B HES R LA E AR T A B FAE G S EEGILTE
HtE R . PR B R R LR J LA AR B E IR
OO A THE NXNEFZEGED & BrogJUmE, Xk
(16 LA E RN £ + 1 A~—4E U E BT
B REESRHET S, REFEERGED L reyJUEE. X
BRLI7TIRA T B4 —F AR ik, $R 20 Biaxial 254, B2
Bk m i N XN BFEGESR A — MR m+2 # (N/
2) X (N/2) BRI 505 B R 0 JL el 48 4 B AL vt
A JE EHR A LA R AR B, SR X Fp e i, UM AE LB B
HXWERBERDNERN 1/4. RATHR XA RER
JUTSE e AR B Z b7 T AR R A SR ERERNINEE
B, EKENE AT E IR Z My —
HIE 555 — MU B IR, S X R 5 2, AT
WK EBGR.OHB TR R B R F 3 KM, R
JEMATRI T EARE S 2 MU LU AR . A KRIFR
BOh T & S EEGIUTER AT A B EN B X e
BMEHEE R E R O (AR X EBERESEFITE
LA,

EXRHT M IHREEENESEHEGLRERF
B, BR oA AT B B Y £ H B {8 % 7R (Overlapping Rectangle
Multi-valued Image Representation, ORMIR) , ORMIR fE457E
—NMERRPERERRBRNE MR EEXEREEL
AREEAN 8 SBEE X LEAEBE. T ORMIR R X/ T
FR—IBEERGITIRWEERE, B, £ T ORMIR, £
RGBS PR A . R RRY, AR

BLE T ORMIR Ky LS4 B B RE B 72 ATHR AL E LA
AR 50 WILL IR AR AL 8 HURROIIRI 512 X512 MUF B
HF 3+3 Bra L.

2 WMERBEMZEERGRT

A EBEIE ZEE R FE R (Overlapping Rectangle Multi-
valued Image Representation, ORMIR) & — {6 [ B £ /=
(Image Block Representation, IBR) 77 pE1 75 ZE B4 F K
VB, BRE-TTHEEGSIRENAEERNER, EXR
PR-MEEBEENRERERAMEMNEE. dTEER
BpEEIEEEE, MY IBR A T2EER. B FH
BN, M ERRERNT. ¥ TRESHEHEARKE
TR, FLWR N 2R T B s AR P Bk 6 AR, D AR TE SR
HEE,

0 1 2 3 0 1 2 3
0 a a a a 0 | 1 k| 0
1 a b c a 1 :';': PICTlE
LA
2 2
a|lalala _i_ ;/Ag//
3|la|lc|lala 3 H //C//C
(a) 4x4 FEEAR (b) WA

0 1 2 3 0 1 2 3

0 i 4 F uI 0 /3 /4 q /4
1 % 1 /% -
2 o1 p - 2 /4 T 4 /4

LSS 0

3 _—r%k 3 / T T

(c) IBR 48 (d) ORMIR 4%
0,0,4,1,a)

0,1,1,3,a)

(1,1,1,1,5)

2 1,1,1,0

(3,1,1,3,0)

1,2,2,1,a)

(1,3, 1,1,¢)

2,3,1,1,0)

() IBR

r0=1(0,0,4,4,a)
n=0,1,2,1,ba)
rn=02,111,c¢h)
rn=(,3,1,1,ca)

(h) ORMIRHy 4 FF 38 i BA 51

(2)ORMIR

B 1 ZEEGERE 58T 5 Bt B R

#HE 1) FimRi—1 4X4 MEBERKRS,RTHEA,
DWBIERER 6, BEC, DA, DAEMBEMER c L,
HMFARENB AEERR o, AR —BH, B o<b<le.
HT FRRXIGLERG, B 1(b) FiR i MITTH 35 %
B 4rE) R 13 AN IEFTE, Hoxd R ISR I 1(e) fraw, B
R AL TR RS %R R E 13 MR TH
Ao B 1) B IBR 48105 ek iz B 3518 0 8 MEFE ,
HxtR A IBR 4l 1(H B, IBR R AN BAFI kR R R iR
B, BAFIFME— TR R — MR TRIERH 5 T4 (2
y,l,w,col) yﬁpp Zyyslsw Hlcol %SU%E‘%@%E,@(ED%J&
B REFOBAR, B E SRR, IR KK BRI FE
HEBENTARENYHEAHEH. B4, BROFHTEHT
WU TR 43 B B B SR B A LY SR AR, BB JFN IE T FE IR

. 205 -



R LA (20, 20) Ab , BRI TG 4338 — iRl 2 (E R R B A8 B 9 48
TEHBE /D F R —E R ITH 48 TS BRI IE TR R4

AT H LWL ER—REEEGROERIMNEE, T
VL5546 TBR S 458 /Y[R — 55 T B o B A (R R 8 B B b A
FRZTR, i A B E — Rt o, e g & 77—
IR PR QR EELTARTHE TR E R
B, R AMENEERZ P EEER, HENTH
BT, 45 SO B v B A0 AR TR B B R R B BB (B R
HMEMBAE. ELE.EEANTERE L@IIRHE
BEG, RREREBENEGNEMBIAEN o FFHIE
BEERK o« HEENAEREBOMESEMBEGE 3
{EHRIA] . WEXABE, B 1Q IR BERBERBEEE—
EABEERN o BB ro= (0,0,4,4,a), A THRIR ro FEA
BERN a WEE . FTEES » P05 2 M EMBIGER
Ha BHEEHR . E - BHREA,DMREQ, DFHRN
— MR, TR I MERSR r, ENEREEHER 6,5
MRS EAE o MEENO—a, U n= (1,1,2,1,6—a);
FETHEHRKE (1,3 FTHERH—TKEERN 1 MEIE R
r s ERERBIAER oo 5 n HEMBIGHE « WEE N c—
a, il rs=(1,3,1,1,c—a). FEEEM, T~ POREHG
ERNEMEOHE WERE C. L. BHRNEEMBS -1
HIEH rn= (2,1,1,1,c— 0 FAFRE . XERER T~
B 1(D FR7RBYEIA S8, WE 1) S LIE &, 68/ 0o
5rfEF IBR AR AL A& E— R MEE, LK E O,
ORI, 3, MAEERL TR —THETE ro P, WA T
PERFA-REBEEGNBENEEREENEN. B TEXR
SEFEY, — SRR, N o BB E AR
B, MR FPRR I 0 AT B £ 18 B 2R (Over-
lapping Rectangle Multi-valued Image Representation,
ORMIR), i, 7E ORMIR i I F A i aE 2
{EfE B AAETE % ORMIR %/, ORMIR 4+# g H
HEBTREEEHBE T — M EARE 2 RIESEM,. T HE, 1]
VIME AR 1(2) Fim B F B W R Zn X A H B R B
MBRDIESM . AT ORMIR @B EHERER, AESEELF
WITME 1(2) iR MWL, FREBUEAM N SR8
ORMIR ¥ (z,y,1,w,col) , 344 H T 3 IR T B E N
col BIW], #E—25, AT WA E, BT LIERE 1(2) BF
A ORMIR #8938 41, il LI ORMIR #y4% )5 38 1 A3 Sk %
7~ ORMIR, #n & 1(h) BiR.

ORMIR £Ri0 8 i TR T

#i% 1 ORMIR HiZE

A MXNHKLEESZR G, ORMIREE r = (x,y,1,w,col),

Wil TERKY G A FEIRA ORMIR 458438 FBASI O,

Step 1 #I#E4k O H—A ZSEAF;

Step 2 FIIALARER SR LAT sp_x R x, A2 EF sp_y I v;

Step 3 MIRE (sp_x,sp_y) FFib,. EHETE r FESHNERGHT
KA, LOCHHI SIRT FHRE— AR O RITER B =R, BB
BEKRT col WEE p, FRRMBE p BA LRI, MBS Step 8;

Step 4 Bt p BIBEALER, AR AR FIBR G519 p. x,p. vy A1 p.
col, Lh p A2 3, DLBC B iyt 5 MR G i ROFAT I AETE , Bk
PXBEEERENGERE OFEMELIESEXERENHEG
HAFHET p. col;

Step 5 7E Step 4 BB HEE B, REAHBE XM —NE
T R HARMBES R U w1885 1 R (p. xp. v, 1" W', p. col) 3
B LA RBR L [ 2 (B 7 %A 89 ORMIR &7 5 JE4 (p. x.p. v, 1,

e 206 -

w',p. col-coD RINE O WK 5

Step 6 HrFEHNBREFESHEEKT p. col HEE. M
PAG R 8%k, B mma g s, B HEEE O, 34 O H T
EREESRIFFRME O AR

Step 7 LAYCHHARIR R « B EM G W FRE EZER p 1
FT—AMEE v, MBEXFEE p RAFLE, W BEHE S Step 8, B M4 sp_x
A sp_y 23500 o B A FR AL T, BEFE ] Step 3

Step 8 RI[E O,

AT HRE MXN MZEE®R G 6 ORMIR 5858
BAF O, RFH0,0,M, N,OMABIZ AT O F1EHR O K3t
BE, HEASE G#O0,0,M,N,0)#EH ORMIR HBE&
B IR B BAFI R R B R A SR EmME O KR
T

R ORMIR BB S, FNEEH , WHZBEENAE
HER B, R\ RS IBR —3, H i, 7T LI IBR FE
ORMIR £ BB %R L M.

3 E-F ORMIR BJJLIT4EERK

7% ORMIR W HH X RENSERBREE, AT
¥ ORMIR M B £ EE QW ILAEER T BRAET
ORMIR ) JL{ 5 A iR 15

REX D H 1) FraZEHRBKRE p+q IR my

A
3 3
mm=20201Pny(x,y) (3)
a=0y=
BB, X BINEEERF:
My = i}oao"y" +al?0° 861719 +al?27+ 1737 +-a27 07 +
=
2219 +-a2?29+a2r 39+ §0a3”yq
= Sa0ryi+ B a¥yt +a1?0 +[at+ (b— ) J1P10+
y= y=
al?2?+la+(c—a) 1739 4+a2? 00+ a+ (b—a) +
(c—6)]2#12+a22 29 +a2° 3¢
= (3 a0y + 3 a¥yt +al?0 +al? 1t +a2 2 +
y= =
al?3'+a2°0° +a2219 +a2? 27 +-a2?3?) 4+ (b—a)
(P194-2219) +(c—b)2P 19+ (c—a) 17 3*
3. 3
=03 B2yt X Dty +(c—h X Sy +
=0y= r=ly= z=2y=
(c—a) él Zi}sx"yq €))
EERIE_MERG E, dRX(OBELH MXN HHER
B p+q B LRI RT By FRBE
#ng?x"y"\;’x,y:f(xyy):l (5)

ATLAE B 1Ca) BT R B R 86 B AR A S 5 R R R
MRS HRRE WA —(EE K By, B, B, il By, Het, B XL
R EGE ORMIR % i MET ro o E B B, T B
RBR 2R 1 LUSh, B RE S 0, 7R L —EEE N RA
ERENEERR, B8, TA AR E R RS —EE
K —ERE. aRE AH, EER B # p+q BILA
ﬁﬂ%ﬂﬂ:

/.éqZZI:Zx”yq(x,y)Gr,- (6)
PR () FIR(4), T8
M =aply + (b—a) iy + (c— by +(c—adpdy 0

DT, B 1) FRIRRER I p+g RIUTESETF
HETAHREEBREK p+q BrILATEE BRI , A B 4 H B8



Eg R ORMIR 4B LA B AR IXHERER A,

X FAER MXN BB FER G, & H ORMIR 5B
R K, #1#E ORMIR B R B E .56 i 4~ ORMIR B
R B BRI EREBIEMER 7. col, MBI R (DS
BE) G p+q Br LK m, BTHEARIT

Mg ==I12:r,-. col X piy (8

A DA FRAT AT B B LA S A R R A LA B L TP
B B p+q By JUATT B by » SR 111 » Iraklis 25 A B HY B9 8 45 31
EENEE—ANER R 8BRS LAEARRN, &
riozsri. yor LM w AT B ORMIR SEIE R 7 R SRR
bR B ERBER, KA, WARYE Iraklis #9773 300 SR fas
BT B, R (6O BE MAEBEER B, B p+q By JLE
5B g AT HE—357E 0

ratrd=1 rieyrw—l
e =C 2 u?)C X ) 9)
p=r;z v=ry
KOEH, B TIHE ke, AEEHE:
rl-.z+ri.l—1
Slr’i.I.ri.I+ri.l_l: :Z up’sg‘i,y,ri,_y+ri.wvl
ri.y+rli.w-l
= 2 1o
FIFRMT AR
; _nlnt+1) < ~nla+1DQrt+1D
L= 5 ST e
S _nt(nt1)? gt :n(n+1)(2n+1)(3n2+3n+1)
1.n 1 »Si,n 30
an

PAR S840 ¢ KT 4 s e A
Cha St tCha St o +Cn St =t D = (1)
12)

AT LLGE I — M A B 2 A B S BB A, AT SE 3L
A& — R K6 ERERS TR PR AR

g EFTR, AT iR R K 1> ORMIR SR ER ) MX
N EFEEG i p+q B U m,, , BRI Traklis 5
E ’ Eﬂﬁ(g)—(lZ) ,f—EﬁYC G E{]%ﬁﬁé%@% By By Bk
B89 potq B JUIRTRE e oty oo g 5 SRIG RS (O K BT 1)
Koo AR AR HT

#F 1 BB, Delta BH: LI R ET ORMIR W& B4 MX N B3
FEBERC— D+ L—DY I LaErE B R 5

Fik FEH FEruBg fnkiE K
- %33 2L2MN 2 LZMN LZ2(MN-—1)
Delta 3% LZN(M+1) LIN(M+1) LZ(MN—1)
#F ORMIR # ¥ 3% 4LK (L2—L)K  2L2K—LK—L2?

#:K &~ ERH ORMIR £EH Sty B &

SCERC LTI EEA, A (9) — (12) , A N & — 44
XSO EEGEINC—D+C—DHEILbNE, 55
ALWFEE 2L — LR Fs@ B L — L ka8, frid
ER K AMEBEGER(L— D+ - DB LA S
ALK WHIER, LY — LYK R\ B EM (L — LK Tmk
BHE . B AEFR @) BIAR A L0 i B R LA 5 75 B
oMy LPK P Al L (K— Dk, @ik, &F ORMIR
B A R A B E BN (L— D+ (L — Dy U &
BERREEHE, REEEMMEEE RS 58 4LK, (3L —
LK 2L’ K—LK—1L?,

#1501 TR EE:  Delta Fi: U R4 T ORMIR 1
JURSE A BB A MX N B FEEESC - D+ (L —
DEMILMERFITERE LR, £ KZAERWY
ORMIR EIE R K8, E=Fiz8Ed, B2 ERFEMNT,
REEBEHK MMEZERR AEZFEERE. ET
ORMIR WBEFEMREZER L. ¥ TETREMLLE ¥
—REBEEE-KEEER, FARFEMEZENT I,
W B3 Delta B2 H13E T ORMIR 9 LA 45 4 L8 A 1%
MXNMEEZEESEZ (L—D+L—De ) UTErE R
EEREA RN ALPMN, 2LEN(M+ D1 3(LP+ D) K IR,
B BN A BERIMEE T paeh

~ _JiHk A MR (13)

ABTT Bk B BIFRIEIREL
T ORMIR Y JLAT4E A= B8 g AT B35 Delta ik
FIERIE N3 BT et orv P nctea) orna 735K ¢
_ 4LEMN
mr\()mm—m

_2L*NMHD
el ORMIR = "3 (T2 + T YK

MR A MK A5 A LIFE B, 2 F ORMIR 4 JLA 5 4
REEMS AT ENERNER TR TFRRELH
ORMIR 4T s, 44 512 X512 WieTr BgES 3+
3 B LT R, R K<<279620 B A goriarvar =1, T 5L
Bt BT 512X512 MBFRBREHR 262144 MEE, H Ik
K<C279620% s BLSL, M E T ORMIR 8 JUL{4E 4= B 1, 78
R 512X 512 MEFRB BB 3+3 Brf LR, ih 48t
B, B, IE K<140083, W& T ORMIR i JL1H]
A RE R, FEAE R 512 X512 B FEEBR AT 3+3 BriJL
AT4ERT, G Delta 4R, BT ORMIR BA 8 B4 B8R,
BRI R M E R, K<<140083 BT 89, B, 3
F ORMIR A J LA 26 A2 B A . A A A 512X 512 WAEFFIRAE
BT EBE R 343 Bra LR, bk Delta iR,

4 REHR

SEEG IS N Intel Pentiumd 1, 8GHz 4t 2%, 512MB
£ Windows XP Professional with SP2 $#:4E % ,{# H Visual
Studio 2005 FF REFAIEM VC7. 0 B)FIRITIBEF LA TET
ORMIR i 8 B J LIRS A BB s FIVE 0 L BT
B, Delta B U R E T Biaxial THMNEE. B2 2LH
M 4 IR BEEEER . BT PEREN 9, MBS N 8,
Bl 2(a) FIlE 2(b) B A IRITEN S EH W E %, B 2o FE 2
(DR X B, £282R7T ORMIR £k ¥ 05T h )
PRISRLEIT ., R 3 A TET ORMIR B L E K G ILMEE
H BB EHETE B Delta 8k K H T Biaxial 2581
B BT E B,

% 2 ORMIR BS54tk MTH T S8
Hf SBWIHFEAY ORMIREHME HMWLHY A/ ORMIR 4 # K

(14

(15)

AR 143521 76633 1. 44
id:3 145753 96717 1.5
i 242152 89927 2.69

3% 135151 69698 1. 94

F 3 JUATAE A RO B2 A7 A [A] AR
HE##% Delta’¥ % Biaxial % # 3% ORMIR 7 3% SRR B

FR &9 s &®)  (E#) Deluik Bl &8 ORMR 7 3
KB 84.43 48, 87 39,21 12.74 1.73 2.15 6.63
FraE 84.91 47,56 38. 89 16, 38 1.79 2,18 5.18
Ji& B83.85 48, 37 39, 84 15, 07 1.73 2.10 5. 56

FH 83.84 47.45 39. 14 11.38 1.77 2.14 7.37

(FH% 214 ®)
s 207 -



HRIE WP RE G A LR MBS TR E &
iF 4R CLEAN SRR i MR AFTE B A Sl 1R 1 T 15
BRXWEBRERME S BA, Bt CLEAN B3k, HHS
REYL AR EARNREH T —ERERYEE.

2 % X ™
[1] #5404, F40. KA RABRIGRIT, 1997

[2] Heégborn J A. Aperture synthesis with non-regular distribution
of interferometer baselines. Astron. Astrophys. Suppl. , 1974,
15:417-426

[3] Schwarz U J. Mathematical- statistical description of the itera-

tive beam re-moving technique (method CLEAN) [J ] . As-
tron, Astrophys,1978,65(2);345-356

[4] Clark B An Efficient Implementation of the Algorithm “C-LEAN”.
Astronomy & Astrophysics, 1980,89 (3).377-378

[5] Segalovitz A, Frieden B. A CLEAN-type Deconvolution Algo-
rithm. Astronomy & Astrophysics,1978,70 (3):335-343

[6] Camps A,Bara J, Torres F,et al. Extension of the Clean Tech-
nique to the Microwave Imaging of Continuous Thermal Sources
by Means of Aperture Synthesis Radiometers

[7] Cornwell T. A Method of Stabilizing the CLEAN Algorithm,
Astronomy & Astrophysics, 1983,121(2) ;281-285

[8] Bk, BEM . BHR. % BAREBGRE IR R, 2004

CE3% 207 7

(c) W&

() %

B2 TR 408 8 HAFAIK 512X512 MEEER

MFE 2 ] LIE i, ORMIR FR—I8 8 HAFALIR 512X
512 HYBUCF R T3 B MY 36 T HOlioR: L 2R UM Je A 3R 7R TR AR Y
BB FEE AN SBOR L TR ERINT S , 2 TR
TR E R ORMIR HEE R E B 1. 44 3] 2. 69 15, K
ORMIR B4 b8 3 i TR MDA TR (M SR B R

R 3G T HIEYE Delta 71 BT Biaxial R E B
LU R 2T ORMIR 89 JUA 4 A BB B 01T et RI R G, SE B
T PR RN B ( PUAT e TRIAE X B Bk B AT A TR R i 1
FEH0, F B vk ) BT I I8 B 1 A8 B B 2k A B AT B IR 3K AR
BSRTERT Biaxial ZEH BB, JLAT M A R EH MR NE
BRSO R EAS T 340, ATt FH#A S EE L
Bk, AR HE &, & T Biaxial 5% A8 75 89 32 5
HNFH 2 Bk, BT ORMIR B8 8 A9 £FR i B 75/
W 5. 18, RETER S ERe., EEENE, EIXER
£, & T ORMIR (I H L | L AN 16, 38 28, BT
ORMIR 1 JUfal 58 4 BB YR BB LUEB S 50 b/ BB A
8 HARFOLIR 512X 512 BT REEE 3-+3 B LT, &
B 75 ¥ P o — 6 2 SERT B B R A S8k (R SE BB SR 8%

BXEF BEUBAEERRERRRE - EEREREN
FBERELFAEHRBIENAR,BE T —fZHFREE
FHETHEZEEBRRRN T N EBERLERRER
(Overlapping Rectangle Multi-valued Tmage Representation,
ORMIR), ORMIR ¥ {38 11 77 ks — 18 £ R 5 5 8 B
AAFEMBOHFTESEE, HEAZETFRABAMRARAR
de4Ei . ORMIR BEE(E AR AT Rt R R — B2 E
EE, A T B RIS RCE , 3 5 T ORMIR W HEER
EHEGHRELH., ®TF ORMIR, ##2H T - L2 EHEBKRIL
A AL, I R R, 2 F ORMIR LT 4 A

« 214 -

R LIS HD 50 MILL BB 8 HURRALIRAY 512512
BREEE A 3-+3 BrivJLAyAE , R SC i M FE R,

2 % XM

[1] Golomb S W. Run-length Encodings. IEEE Transactions on In-
formation Theory,1966,1T-12;:399-401

[2] Radson D,Boyd H A. Graphical Representation of Run Length
Distributions. Quality Engineering, 2005,17(2) ;301-308

[3] Kaneko T,Okudaira M. Encoding of Arbitrary Curves Based on
the Chain Code Representation. IEEE Transactions on Commu-
nications, 1985, COM-33(7) : 697-707

[4] Wagenknecht G. A Contour Tracing and Coding Algorithm for
Generating 2D Contour Codes from 3D Classified Objects. Pat-
tern Recognition, 2007,40(4);:1294-1306

[5] Hunter G M. Operations on Images Using Quad Trees. IEEE
Transactions on Pattern Analysis and Machine Intelligence,
1979,1(2):145-153

[6] Samet H. Region Representation ; Quadtrees from Binary Ar -
rays. Computer Graphics and Image Processing, 1980, 13 (1),
88-93

[7] Gargantini L An Effective Way to Represent Quadtrees. Com-
munications of the ACM,1982,25(12):905-910

[8] Aoki M. Rectangular Region Coding for Binary Image Data C-
ompression. Pattern Recognition,1979,11(5/6):297-312

[9] Mohamed S A, Fahmy M M., Binary Image Compression Using
Efficient Partitioning into Rectangular Regions. IEEE Transac-
tions on Communications, 1995,43(5) :1888-1893

[10] Zahir S,Naqvi M. A New Rectangular Partitioning Based Loss-
less Binary Image Compression Scheme // Proceedings of Con-
ference on Electrical and Computer Engineering. Saskatoon,
Canada, 2005 281-265

[11] Spiliotis I M, Mertzios B G. Real-time Computation of Two-Di-
mensional Moments on Binary Images Using Image Block Repre-
sentation. IEEE Transactions on Image Processing, 1998, 7
(11):1609-1615

[12] Hu M-K. Visual Pattern Recogition by Moment Invariants.
IRE Transactions on Information Theory,1962,8(2).:179-182

[13] Hatamian M. A Real-Time Two-Dimensional Moment Genera-
ting Algorithm and Its Single Chip Implementation. IEEE
Transactions on Acoustics,Speech, and Signal Processing, 1986,
ASSP-34(3);546-553

[14] Li Bincheng. A New Computation of Geometric Moments, Pat-
tern Recognition, 1993,26(1).:109-113

[15] Yang L, Albregtsen F. Fast and Exact Computation of Cartesian
Geometric Moments Using Discrete Green’s Theorem. Pattern
Recognition, 1996,29(7) ;1061-1073

{16] Shen T W,Lun D P K,Siu W C, Fast Algorithm for 2-D Image
Moments via the Radon Transform // Proceedings of IEEE Inter-
national Conference on Acoustics, Speech, and Signal Process-
ing. 1996,3:1327-1330

[17] Belkasim S,Kamel M. Fast Computation of 2-D Image Moments
using Biaxial Transform. Pattern Recognition, 2001, 34 (9);
1867-1877

(18] E¥K.BAZEI, sk ik, % KERGR.OREEE. TEVHH
Bt 5EBES ¥R, 2004, 16(10) : 1360-1365

{19] Wu CH,Horng SJ,Lee P Z. A New Computation of Shape Mo-
ments via Quadtree Decomposition. Pattern Recognition, 2001,
34(7):1319-1330



