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Fast Algorithm for 2-D Geometric Moment in Sliding-window Applications

KE Ting, YE Bin, HU Xiu-lin

( Department of Electronic Science and Engineering, Huazhong University of Science and Technology, Wuhan, 430074 )

Abstract The traditional algorithms for geometric moment focus on the single rectangle windows. It has very low efficiency

in the sliding-window applications. This issue prompts a new fast algorithm for 2-D geometric moment. It could efficiently

reuse the overlapping pixels between conjoint sliding-windows, and achieves much higher computation efficiency. The

average number of the multiplications and additions is O (1), regardless of the sliding-windows size. Compared to the

operation complexity of the traditional algorithm, known as O (N X L) in 2-D case, the new algorithm derived by this paper

can improve its speed by the factor of nearly N x L. A number of computer experiments are performed to validate this

conclusion. This operation speed of this new algorithm can satisfy the requirements of most real time applications.

Keywords geometric moment, sliding window, fast algorithm, 2-D

1 3]

i

A JE CF, (4B o) JL ] 5B ( geometric
moment) ' T E 1 B4 X AR E RS T T
(g RN N IR | = W i TSR DEE DR LI S R
MR T VF 220 R OR A8 0 R B, I Hu AT
Zernike 745 AW 5T JLART S B0 Pl o vk BLAT
i 5 S, R — EL LA A PR Bk i, At AN AR S
) PR3 B Al Bl 2 i A

2 H JLIAETE AR 8 O P g S [ P A X R
IS BLE S A e 4, R T AR B P 5 s, W

Y 75 B #9:2006-07-11 ; ¢ | B #§ :2006-12-07
E—EEE AT BHI(1982 ~
O REAMNE R A, E-mail: greatcottus@ gmail. com

Delta J7 3£ Mtk kY T 2B M =M%
7 T R A e i Oy 1 AR T IR g
Pk,

(B 76 i T VG 5045 5% 22 7 ) A3U80, 4 1% T DL I
R AE A P45 b i 3, T 45 BB =5 X 38004 B 4
B IRV RO S AR AR sl o T 7R R b
B MIAR T B R ESGE HHE 0 AN
CEET HE A RGBT E T T
I O FH B 6 S A7 PR B bR B 3 (HLR X A
TR AN A A I AUA Martinez %5 A fifid — S6 45
%' Martinez % A 42 1 JL A 4 5 4R 7% % (linear
moment ) LA X 5 2, I FLE HE G H A A8 30

), Fe BUOAERBEE R T 5EE TRAM LT A BRSO oy ER A S TR S S A



55 6 3]

A A Sl N a2 GE LA R RO ST 1 1167

BN EAUE R AN, KBk ERE N
O(N) LR (1), Kb N i 1R~
Martinez % A Y SC % Mg I MERE , 2518 WA 13 1 .

AR SO 1 Bl % T35 v U AR PR 5 )
AT T HIRZE . Canterakis ZEAF 3T 2 4 Zernike 45
PR ), A ) 12 LA ) — A AR e
A WA SO A Canterakis FBF S R i % , T
KA T AR 8 5 — AN GBS B AR AR I 3 1
PP IEAROC R IR T 2 4E LRI PR B R4
TR AR o 8 PR RE BT T UL GG Y ofe
RANE R R EMESE ORI, &R 0(1),
B2 5AEGE i B 5T 1 B vR A L, 2 080 5 S T
SR A5 ], A it 5 PR 0 i R K e [

3 N7y Ry T 1 e B B S R o
[ HAC.OBBERENN S, HHE
ELR B O Y ds B B 5 A BE S I AR K 2 B
IR FH 18 5 2

2 JL{U4ERYE X #0 Canterakis B 7
REE

KR sh R n Bl BRI s A b
i O o Bl Ry B AR (v, y) AR R OK
JEEICHES o BZe BAAE (a,b) ib W N N, 98 1L
J L EICAE w, o

0 (0,0) B-1
y
Cal-1.5
(d.b
N
<Y1 fhb e
L T
B % i
A-1 "l I
x

H1 wEshEERRER
Fig. 1  Sketch for searching in sliding-window
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Fig. 2 Operation flow for proposed fast algorithm
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