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Abstract; SPIHT and NLS (Not List SPIHT) are efficient image compression algorithms.,
but the algorithms application is limited by the shortcomings of the poor error resistance and
slow compression speed in the aviation areas. In this paper, the error resilience and the com-
pression speed were improved. The remote sensing images were decomposed by Le Gall5/3
wavelet, and wavelet coefficients were indexed, scanned and allocated by the means of family
blocks. The bit-plane importance was predicted by bitwise OR, so the N bit-planes can be
encoded at the same time. Compared with the SPIHT algorithm, this modified algorithm is
easy implemented by hardware. The experiments results show that the PSNR of reconstructed
images was increased about 0. 2 to 0. 6 db and the speed was 4 ~ 6 times faster than the
SPIHT encoding process. The speed can be further improved via virtue of the parallelism and
pipelining, when it is implemented by the hardware.

Key words: aerial applications; high-speed SPIHT; error resistance; bit-plane parallel

Wi B : 2011-03-30; &iTHHI: 2011-05-24
EHZ BN kT (1982—), B INARARIR A 1 EBF 58 4, B 5 1) o G TR 45 55 15 i .
* Jl TIE R A . E-mail ; jinlx(@ ciomp. ac. cn



848 " A 5 i 7N 526 &
o LI3HL3
1 5] B LH; 3«:( HI2 m |
L7 14 41 0 40 5 B R A B 2 “rgy MM RTEEGD
DA L1135 LRI 210 5 0 K M e T o
ST £ 538 52 WA AT P o % P (9P 4548 1 T S e | Poulod
WK, il E B JE 4 i ADI |
AN ADV202 . ADV 212, 78 A 7] 36 45 20 T % ok i T
§ir A FUA 65 Mpixel /s, 1M FLIR 32 VR A A ShxteenBlock
EAEENR, HIL @ TERER,FEW AT B 1 /N RS A ) ) 45 4
SR EE BRI R4S RS Fig. 1 Spatial orientation tree structure of wavelet coeffi-
1996 4F, Said il Pearlman #2 ¥ T SPIHT cients
(Set partitioning in hierarchical trees) & M7,
SPIHT 59 % 2 18l Jy i 2 4 B I A/ B0

5 A BAE 6] — I3 10 AN [R) 53 fifg - 2Z TR AEAR KA
DL PR R o ) B 25 T TR — RUBE R /NI R 8K
(4 FE e AN RE A 5 b 4 B/ DN I8 B 7 22 R 0, TR
g5 PERE LT JPEG2000 i) EBCOT 1 H.&Z % fF 5L
I EBCOT AR £, SPIHT {#i i 3 M4 £ 14
FEC R AR B R R R (LIP) R R b
F(LSP) AR B 2 845 A S (LIS), 3 iR E
O P 1 41 1 R0 Bl 2 T R A T 4 R 3R L AN
TiE 52 M, 2Z )5, Frederick. W. Wheele i1
William. A. Pearlman MHE{FSZ I AR T
—FhJo4E F SPIHT &3k, #r 2 NLS(No List
SPIHT)™', NLS (% £ i Wi J5 . 4> 5 8 0 5
SPIHT f&—FERY, 45 M th 5 SPIHT — £,
NLS fiff e 1 B {4 52 BRI 0] &, RT3 9% R A &2 1
(R H o 2 0o P A 4R

23 (] 8 S B 5 v A A O el H R A 5 o A
2R, K BT HURL A R S 2k S R AR A B A R A
TN L A T RE M AR5, SPIHT Al NLS 1)
B D R 4 PR R R g R — H A
TR A A 5 ) 3 i R A T A . AR SCER R b R )
WeiE SPTHT .3 b b - 1 7 28 8 H5 i < 28 L
R T IEAT I B /N IR R B S 4y i A
ittt 42 = T U MR e i L AR TS A
ML R R v 3 SPTHT 46 30

2 NLSHW%#5F R

2.1 NLS g9 it

NLS {75 8% 5% Fil 25 [8] I 1wl B 25 44 B B 45 /s
B AR B AR T RN A L R . R
T TREAFSEE . NLS AL SPIHT #E47 14k

(DFIALRERTIHA ., KPERTIH— %
FARAE NP R BB A, e R=C=2"
FoR EUR AT BB EL, G o0 Sl R B AL b
TR R e TR E AT AL

r = [”N—l sUN—2 5" 91 ﬂ’o]

D

¢ = [en1sCnz st sCrsco ]
A RHEZAERTE LN

1= [rl\y,l WCN_1 9T N—2 sCN_25°** s sC1 s 7 ,co:|
Bl 25— 8 X8 Ltk RTI£,
0|1 ]4]5(16[17|20
213167181922
819 [12|13|24]25
1011 |14115]26 |27
32133136(37]48149
34135[38(39|50]51
40|41 (44|45 |56 |57
4214346475859
2 ZtkRsliE

Fig.2 Linear index table

(2)

21
23
29
31
53
55
61
63

(2) PR R Mark 08 SPTHT iy 3 4~
e MR B AT F 45 R BB Mark 2%, R bR 2 A —
BBV RBOIRE . F val fE6E 2k R 51 HE
2 )5 B /NI e B 5 AP e RAE R dmax
Liligmax [7],dmax [ JFR/RACK MP LLR R
AR RS AR B KA gmax KR LR K AR
TR AN AR B R . XA R R R KEZ
JEE g R AR, X3 L (DK
gmax (i) = max[ dmax(4:),dmax(4i+ 1),

dmax(4i 4+ 2) ,dmax(4i + 3) ] (3)



% 6 3] ik

T A Ol TR A A e SPTHT &5 B 48 57 15 849

dmax(7) = max[val(4:),val(4i+ 1),
val(4i + 2) ,val(4i + 3) ,gmax(7) | @)

NLS H—4E L 1k R 51 19 -1k 7 LR U —
Ak k72, B E SKIP Rk A B4R KB
I Mark RS FRIAL 3 M EEL . 5] A dmax, gmax
R RAH A E LI E T INES R R .
2.2 NLS #R RIRAG 53

R F T I B DL A 4k 2= 178 /N AR e s
B R ECE B HES . DL 512X 512X 8 bit EMEZ R,
TELAER I A7 AR /NI R B0 = 407 R A
BrHE R U R B SR B HHD i ik s
—ATH R Ny (511,256, ] kR
H(11111,1111,10000,0000) , Z 5[ {f K 240 298;
BJG— A BB E R (511,510, it wl £ R R
(11111, 1111, 11111,1111), Z 5| {fi K 262 143,
WA REON R FHE S 6% RAM M b 50w 5t
Hn At R R K AR R R T EAR KW
25 (6] Bl A AR AT BRI 00 15 K i B 3
NLS fig 75 1F f 40 05 4K 1 T 4k 1k R 51 3R 6e &5 /)
W72 e R HIE B HE B L B O AT A 2R M &

AR MER G AR KGR AFEAT IPLIS,
REF =44 F2 B4 45 1 2o 72 40 0 4 B P
T M 35z 153 057 T 17 (MSB) £ S5 A A F- i (LSB) % 4
4. R MSB Jy 8, LSB 2y 1. WA Y T4 1
24 3k o BEAS L TR 4 D N A 4G i
A L N — A0 T Al 015 B R A A A
SR LLIG I il % f s A R R X R e R
HEH R TOMETE JE AR . A R i I R S TR
F Z2 GEFE I B RS, 471 5 A U RE A IE B R i 2 A
4 B8 A5 1F B F A 00 O B, DR LG S R T i e AR
PRAUETR R AT 5

3 & SPIHT & %

3.1 i# SPIHT #]%k

PEE S 3K dmax Fl gmax J& 9 il 7 B A
AL AR 0] — R AT AR SR 43 B kh B
RN R B 2 A R, il HL3,
HH3.LH3 i i) — P R ECRAMERE) S HL2,
HH2 . LH2 H iy 4 > RE 4 B FEY, & HLL,
HHIL,LHI H1) 16 R ECFARBRE YO i —
NRIE AN FIRA I — A FIE P, A0 32X
32 MR R — DRI, B A R 5 — Bk

RAM. WA 1 FroR . 2% G/ i it R B2
WIS b hE B AT A B K e RAM w36 12 A5
WEHLL3 2 B Ar i . X TR E R G 5
A GG NIV BAR D il LR R ek b 2 P R
SRR A & HG BRI — Rk R 5 &
o WD T AR R . AR R U 4
s BEA] LAPR AR GO BRI/ A 16X 16,64 X 64 45
BEAS GG DR R] I 5 AT 9 %+ 2t B I ) B 9 AL 2 B
A7 2 A e PP A SR R A R L 45 R R 2 R A
BN RE P T o & RN
R R G Ao R AR (] o P RE 0 i 3 75 5 92 B
P Rl T A A A B g A A R 4R R T
BRI AR PR 0T RUAESR dmax, gmax
F9 [ B 5K Ak 52 B 4% T O A THR H. 00 B Ak
AR 3 FrR.

T
E LH2 /HH2|HL2 —> %

= 1% b
% Wl e |3 itk
1 S| M HH3

DWT %
pwt L g [||HL3
DWT LI3

li (;'rand
max |<—| children
‘* Btk Children
B3 /N R B W) Ak

Fig. 3 Wavelet coefficient stored and the initialization
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