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Seamless wavelet pyramid construction for raster data

Ma Boning, Leng Zhiguang, Tang Xiao’an, Kuang Gangyao

College of Electronic Science and Engineering , National University of Defense Technology,Changsha 410073, China

Abstract: A raster data pyramid is a basic data structure in spatial information systems. The boundary issue caused by

blocking must be considered in a wavelet-based pyramid construction method. This issue is not mentioned in most existing

algorithms or a large amount of calculations is needed to eliminate the border gap in those other methods. This paper

presents a wavelet coefficient stitching algorithm for data blocks, which addresses the block boundaries in the wavelet

transformation. The key point of our stitching algorithm is that one block coefficients is patched by its adjoining blocks

boundary coefficients. The stitching result is equivalent to proceeding wavelet transformation on the whole data. A pyramid

construction method is proposed that is named seamless wavelet pyramid construction method (SWPCM). In the SWPCM,

the whole data is divided into a large number of blocks and a wavelet transformation is performed on each block. Then, the

stitching algorithm is executed on the blocks’ wavelet coefficients. The boundary coefficients are eliminated and data

seamless organization is achieved with SWPCM. The experiments show that the stitching algorithm can significantly reduce

the sizes of high level coefficients and that the proposed method is easy to implement.

Key words: image pyramid ;data seamless organization;wavelet transformation ;wavelet coefficients stitching

0 3

T

Wi TR &R AR M= W5 B RN AR,
X T AR i S 18] E 0 00 42U B 1R R 4
SR — A FRGT T TSR, AT, I 2 2 (R4

s B #A:2010-12-31 ;f&[E] H #3:2011-05-10
F—1EE= N ST (1975—

Jilo E-mail ;boning_ma@ sina. com

) U, E BRI E B

P 2 B A B, 0 TR AR BT AR AR A
(DEM) %4 .

XoF T S A A B 1) 22 4 BE AR A U5 TSR
3| Tanimoto 32 H AGE &7, 25 HBLT 4l
kY 4 FIE 454, 4 Sloan 1) Reduced-sum 4 F
B Burt % AR - R0 & Wang 4

S AR BT A, BT 1 R R AR R R G



198 FEEREIEAW www. ¢jig. cn

17 %

M Difference 4735  Dube %5 A f JE 4 4 7
BT Rosiles 2 A [R5 10 4 751 L X4 Y
FEAR JEVRE 2 by Rl ) ) AR R A PR A
PEAR I o0 B0 | I 31X Lo B R AR 3l 0 9% iR
i AR E 2 4 FIEIE A I Ak S B
BTN R R A IS S5 M i K ) R 4 21
Je BB R B R N T 29 173 jBs T R
DCIAPHE AR B s TONS B AT S B R ik i R 4 208
GERLTY (B LS H MR T TN B, A A T 1
2, 2 S BRI R B

Rifi 2 /N A B, BT 3 TN A 2 T ECH
Lo PR AU, W SCHR [ 8-9 ] &, XK T IE
SEAERR /NI 43 B 54 10 2293 B 4 S B i
MRS Bl 1y 22 ROBE 336 . AL AR 21 2 i 4k ds
g AR R (AN g Ay ), B S Y
BE vl EHEGE A RS

H RT3 TN 9 5 B A TR A 32 28 ) 2« 7R 5K
BREEAE T, T NAE A RE 9 25 18, OB AT 4% o0 B
2N (FRh Tile) J5 - UEF T /N AR 3, AR 0 )5 1Y)
/N Z AR Tile th T HAR A, 200 R 4L Tile K
TR Tile, B0 B 7 £l &34, B
R, TR A R A TR AL 4T,
TSR R B RO RE S B 48 4
L3I T LU I A S RIRE  FEAR T, i 2l B
&R AL

T 7N A 0 0 300 A4 R vk v A R G R S
Y0 )12, AT LA A 4 5 1) 28 B0 /N 5 D 0 B Kk
IIN—B ABIZ T ) S 5 R ) B 1 X R B
TR AR B N IZ T R TR D RS R B
Tile (355 B,

EHETRZ 8 T /A E 2 RE R RS
B, JF R % B PR A 5l R B 48 BT R
SO TR NI 2R B S B L R S W E B R B
FLH A, Bl i AR Bt Hope AP B R AT . 3¢
B[ 8 175 18 T 4 B A T8 5% « 76 X0 i1 5 A2 He il
T2 B A 20 e 1 A G B, AT e S T R L A R
B A B T AR 2 G/ NI AR e i T 12 O
AH 20 B e 2 B A /0N I AR 4 1 GORCHR RO K il
T AN A PR .

AR L R 38 o % AR 4 /N R L Tile i
1T PR, R R PFEE S 57 5L T /N %) T % M %K
P 4 0%, 52 B o A A BCHE 1 /N Dk R B0 4%
HA,

1 SPUNERHEHEZERTENERE
EFIENE

HR A /N AR 4 1) Mallat 3153005155, 2 /N kAR
Bl B MO 2 A SN AR B 95, TN AR SO
(158 e 6 R AR A Y G U 7 /N WS TR K
2 GNP B PR TV
1.1 1 E5RE|BFNETHRIEAX

BE R BEEARAE 9 1 ZE(5 5 (LLAR 55 AT LA
JELhh et , o n] L B — AN R ) a(n) |
b(n) A S XME N [1,27 + A] ,Hp =1,
A(n) \B(n) JEa(n) | b(n) MFEYEMES, H

~fa(n) nell,27+2]

An) = {0 o o
_(b(n) ne[1,2"+A]

Bln) = {0 oy

X C(n) = A(n) +B(n=2") . BUNESHT
UE BN h(n) K ks G T
D(+) s RN T TGN AT T W)
SR MIEI T T, (+) HA SO (55 T
m WU C(n) Zaid G0N N
Cy(n) = D((A(n) + B(n ~2")) #h(n)) =
D(A(n) *h(n)) + D(B(n =2") %h(n)) =
D(A(n) #h(n)) +D(Ty, (B(n) h(n))) =
D(A(n) #h(n)) + T, (D(B(n) #h(n))) =
W(A(n)) + T, (W(B(n))) (2)
HBEHEALE = (A +k-1)2]. %k
Fa(n) = h(n)  b(n) *h(n) M55 L KN
HLL2 4 A+ k= 1] 5 LR AE W(a(n))
W(b(n)) 9 % A X [ A, A W(a(n)) =
W(A(n)) \W(b(n)) = W(B(n)) . %f Cy(n)
AR N 3R B X ) B 3 B
DY <n<27' W TFPEHET T, (4)
B, Ty (W(B(n))) =0 A1
Cy(n) = W(A(n)) = W(a(n))  (3)
)2 << |(2 + A +1‘;-1)/2},Er12”‘1 <

n<?2" + B H
Cy(n) = W(a(n)) + Ty (W(b(n))) (4)
3)M 2 4B <n <2 +BIF, W(A(n)) =0,
A
Cy(n) =Ty (W(B(R))) =



52 1

AT, 45 DM Kt/ N e B R 199

Ty (W(b(n))) (5)

B ASEB E RN T 4GS B

(] 5 e DX ) /N AR e R R A% PR RS
SN AR B Z B KRR C(n) Fos 2
B f5 5 o(n) BHEAE a(n) B9 2" + 1 (7 & (f77E
A RIEWE S X ) ;X (4) R T 95 F
SHEAT NS, AR DR AR (BD 2770 + 1 AL
) BB AN RBAE TR a(n) BRIE B /D
B AREE b(n) BYIRAT B A /N Z O B AR 5
H(3) (5) LR e HALPIA XA, BEHE 5 A5 5 /1

(a) | 4ERBMHE

P AW AT a(n) 5 b(n) 228 R B/

XEF 1 dERd i 2 2 B PEE N DL 1 (a)
B DFHEE AR AT 3 T2 BB 0 4T /NI AR
B K20 i - 1 BUNERBUR)E B Bl & e
1 /NIRRT B A B R BN AR B
J5 BANEHEE INTES § + 1 He/INpk R EUR T B A~ Eds
L LAR

EE LR RRREUTY L TN AR B
A2 o

E(i—l,j—l)§ VoG- §

] N LN
5 J) % | J) '\\
%%%%é% %%%%é%

(b) 2 4 REPHE:

L NN A

Fig. 1 Diagram of wavelet coefficients stitching

1.2 1 %ZHNERBHHERTE

SR B E BN AR, T %8S
GoNB R EDE N L

P45 1R a(n) 5 b(n) TG s BN R AL,
MIS(3) —(5) o M /G R e BHEEFR A0 s +
LGN RS L. DR, 6 F 0 I R B
BRI 5 ke 60 BT 2B , R
(i — A B T A BOR

TR NG R T A . RS
BB R KIE A, = 0, 2 —SUNIEH R,
4 MR AR o [ (A + b - 1)/2 | kv
e, 7S B 45— 2/ R B M R T A R
(AN RECH) | AR

Ay =0
(6)
L=l +k-D2] seN

R T 1 AR R SRR 0 2 5 N s, T
SEAR AN 20 NI T WA T B T S %
AN | FRTRT 0 DHERE o, A — 22/
RAGIATHERE T 45 2T B KR S AT
SYNI .

1.3 2#NEREHERTEEFENE

L 4RI EaT IR By s e 22 2 4, PR
TiEE 1(b) FroR o B ek RISE 2 488 73 )
2" x 20 RN T R AT BT 29N
e, (B F-FI: B 1) (8 P ) — o e 4% , DU A2 e i
(26 s PN R BRI 1 (b) AT PHE X T8
(i,7) THHYNE R Hd 107 277 < A, AR B
(i,j = 1) THETI5 2" x A, A FREOF AR, H
WRIETT A, X2 AFREE (- 1,)) THEAT A, %
27 A FBO BRI, S B AL x A A RS
(i =17 =1) THANA A, x A AREERAR,
Horpra, SA0(6) TR RER s RESRIE.

BT LRI, Al L B — T B /N R AL
PEATPHE , I N RTCLE /N 8, RS2
TN BROCAEMMS Bt 7 . 181 2 mH TR
o B4 00 00 FH] B 422 O 1 00 ) S ) < 1 B 45
KL 2(a) AR DHEA LR G785, al LLE
T — 1P/ N R A AR BT R R R L AL A A
PEEEE AR AETEIRHL AR, K 2(b)
AP TR AR BPHES  & IR A L



200 FEEREIEAW www. ¢jig. cn

17 %

(a) RAEHPHERIZ Y

(b) [ HIPFHER S5

B2 BTN 2 SERIAS s 4 75 45

Fig.2 Wavelet-based pyramid structure of 2D raster data
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