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Multispectral Image Compression Based on Classification and
3D-SPIHT Algorithm
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Abstract The paper presents an algorithm based on classification and 3D-SPIHT for 1-7 bands multispectral images
compression. First, the 3D transform for the image data is used with CDF97 wavelet to move spacial correlation and
classification prediction to move spectral correlation. Second, according to remain image coefficients from classification
prediction, the method realizes compression coding by 3D-SPIHT and adopts Huffman coding files to do the lossless
coding of codebook and index table. Meanwhile it transmits all coding files to the decoding so as to reconstruct image. The
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results of numerous experiments indicate the quality of reconstructive image.
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Fig.1 Tree structure in 3D-SPIHT algorithm

TGN JUANRAE 2 oW A TS
C(i, J) #5151, ) /AR e R DG, ) o1 s
(4, ) WA EAT 5 O, ) ®aaT A, ) MATE LT
£ LG, ) =D, j)— O, j) Foas 15 24 (i, J) M )L 15 201
JFART AL LG J) = | D)5 R &N 4 it 5 1

(k,Ne0(i, )

JAE THZE T R
5. (T) = 1, max{ %Fji)’ej;) >2"
0, Hfth
R A (o) B4
S (i, ) =
N(Y)) t,%@

TERIT A, SPIHT HILIEU1 2 A FI4ES DG, j)
B AUMES LG, j) - A TRASFH R HEE, SPIHT &
AT T 3AVEER: LSP(EZMEHHER). LIPCRE 245 F 4t
#). LISARE ZAE GHER) KA dmfd il 1077 s AdE A o

SPIHT kT

(1) %t n=[log,(max{|C(i, j) [}], ¥ LSP &=, # R+
PIFTE S RUG, §) ON LIP, 3F BAG IS REEG IO LIS,
it A TS,

(2) XPTHT LSP H i 5 G, §) » B CG,L j) | 195 n
LA o

(3) M AT LIP ¥ A, j): fH S, aG,4), #&
S,(i,§)=1, Mt CG, j) AT, JEEIRER LSP . Xt
P LIS IS G, )

W E A BAES, WDG ), WEH S, (DG, ) #F
S,(D(, j)) =1

XHHTA O, j) H M7 4 (k1) %l S, (k1) o iR
So(k, ) =1, Ml C(k, 1) AT, IR HBEH LSP by &
m, HILEN LIP;

MIBRIXAE S WL R LG, §) » il S, (LG, ) 5
#OS, (LG pn=1, MMEEAM~NEEG, BITAEW
D(k,1),(k,1) €O, j) BA LIS, Ffbrich A BI4ES,

@WmHn=0, Wik, Tn=n-1, HFHER(Q)4ks:
PAT .

s, hTIEH SPIHT &3k, Al L =4 14y 12
SEf. EE—URBE DCT A I TZ H B — A~ R BT S A
FIRRAT A, BHAT 4 A58 R 3 AR TR, B HE.
o HER T 1) R A R T, 58 4 AR T35 9k B
DCT i o [Al—ANAs o I 715 7 A — R0 2 ) e or
P, TR I 1 AR ) — AR =R AR T e R, K
A2 S AT 78, SUkESHRAERTZR
SRIGT A, XS EE I I TAE,

3 YREERDEE
FRATIA v 1 2 B AL X 2 il PR % A ik ) 1) RO



AR S H T4 A 3D-SPIHT SyA AR, i) 2 itk UG s 4 1609

FH K- PIEIEREAT 43 2830000, 6 0l J5 3k A5 ik 2= R AT
3D-SPIHT Zwfith, XFFidi iy 753 20 s BRI R 5| R AT LHUE
i T G TE A AT S 00, 56 7 A4 P A B B il
T ENER .

31 wBEZE

TEREAT 2 R T AP S5 O 4R 3OR 4 28 A
o WRPX A SHON /N R BOAT 4 10 . Tl 5 15 2
FR5% 2 B B AR S N V) B AR LR 2 EAT — 4 SPIHT 4wfidh, 71
i AR 3 AN HRISCE ) e b SO BB VA S R 4 L
(CRYFI LA,

FAREEINR

(1) SRIVF 55 CDFOT /N 43 it 5 b B G AT — 4 /)N
WA, I3RS =,

(2) S0FAH [R] 2 ()7 B 1 /0N 98 2R B0 e /N U R e, SR A
K-MEAN S5 /AN R BOHAT 2l  1E— 30 DB %
o

(3) WA KT LR E Py (K)

P
Poner () =20k =1,2,..., Numcluster
N (k)
Hrprsk) B5 k KA REES, P R SKk) ARIRHE,
N(K) 2} S(k) WEERIA%,  Numcluster 2> 255

(4) W W TAE—RE P, WREHLFTEMIN, T
P MR ORE P, (K) -

(5) KM TIN5 5% 22 RAEE: e, ) =P(, j)
—P(i, j) -

(6) Xk 2z R A% (i, j) #E47T 3D SPIHT Zifid.

(7) TOU A B 0 R AN R 5| SR BEAT NG 2 TE U St
6 B AL v o

ik 7RI A WT+k-mean+SPIHT.

3.2 MAE %

AR R 2 5 A SRV AR N i R . ARV
RUF

(1) S5 T 45 2 B RS PRI R 51 R AT WS R =2 L8 R
45 (PR 5

(2) x5z Z2EE G (i, j) 247 3D SPIHT fifthd;

(3) YRR A5 (L AN ZR 5 W S3 H TI A P

(4) IR BTN F 1I5% 2= R ARG FIFNAE J5 7T LA
SHIEGEEBGRN g NELHRRE: PG j)=ed])
+P i, j);

(5) WG =Y NS B R P, ) AT, 1
PITE B

A G i A R (%) S92 1) LA HH G B ey T 06 /N O
PEAT SRISRTIGIN, DRI B v () 2 A= B LU AR AR, AR IR

[EJ AR Y 22—t
4 TR

K EIRTTENT Lena BUGH 2 6 i UG HEAT IR 4H, /)N
WHRENIF AL 9T /N, O)fR 5 2. TEgFBRTS 2 T SPIHT
Gl i) AR LERR R, (EANIR] AR LR 28R 45 BUAR AL )5 1 DA
fr LE(PSNR) . AR AR s H S 21 3 AN i SCAF: SPIHT
SO RN AN W 5K 12 g B SO TR U S 4 LE (CR) FHURS 4 A
H(Rate). A TIREMLERE, A SO A [FEUR N AE T
W, @PRE 1, RPN, BEMOC, PSNR B, B
QI T LR, H 2 45 L BE A 28 E 0 KT PR .
R BADERHECH 8, WEMGHATINR, X &Fr ke 241
HHATH LG JErb OB A e LU IR SR Ry (0 L), s A 4
IS TR R G o fg AL B i (1) B A () o

F1 Lena BREREMALET, CR,PSNR, Rate By LLiL
Tab.1 CR, PSNR, Rate of image Lena using different classes

class=4 class=8 class=16

CR 15.8817 15.2135 4.0777

Rate 0.5037 0.5258 1.9611
PSNR 36.4268 36.7956 41.1547
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Fig.2 Initial images (left) and reconstructed images (right)
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Tab.2 TM1-7 bands images compression based on WT+Kmean+SPIHT

Rate 05 0.25 0.05 0.01
Band 1 PSNR 24.6781 | 23.4585 | 21.3349 19.8877
Band 2 PSNR 25.3669 | 24.1231 | 21.9359 20.2315
Band 3PSNR | 25.8595 | 24.5645 | 22.4445 | 20.6916
Band 4 PSNR 25.2848 | 23.4161 | 19.4548 16.9407
Band 5 PSNR | 25.1720 | 23.5831 | 20.8973 | 19.5613
Band 6 PSNR | 30.2392 | 27.7014 | 21.6546 | 18.6455
Band 7 PSNR 25.4305 | 23.9865 | 21.5375 20.2311

Average PSNR | 25.7285 | 24.2181 | 21.2265 19.2758

CR 14.3936 | 26.1598 | 75.6077 | 121.5630

Rate 0.5558 | 0.3058 | 0.1058 0.0658
Comp.time(s) 23.5790 | 36.0470 | 21.7820 | 24.0310

Decomp.time(s) | 5.1100 | 4.2660 | 3.4530 3.5000
Code time(s) 22970 | 1.3590 | 0.4540 0.2810
Decode time (s) | 1.4380 | 0.6880 | 0.0930 0.0160

& 3 TML-7 i EE B & A WT+SPIHT TIE4EMERE LhEE
Tab.3 TM1-7 bands images compression based on WT+SPIHT

[2]

(3]

(4]

Pt

AL
i

Rate 0.5558 0.3058 0.1058 0.0658
Band 1 PSNR | 23.8405 | 21.7472 | 19.1425 | 18.1213
Band 2 PSNR | 24.0089 | 21.8580 | 19.0553 | 17.8695
Band 3PSNR | 24.2489 | 22.1143 | 19.1838 | 17.9292
Band 4 PSNR | 25.3691 | 23.3500 | 20.5330 | 19.3815
Band 5 PSNR | 24.6665 | 22.6006 | 19.4844 | 18.2705
Band 6 PSNR | 30.4284 | 28.2170 | 24.0844 | 22.2721
Band 7 PSNR | 24.3990 | 22.5370 | 19.0398 | 18.3613

Average PSNR | 24.8870 | 22.8216 | 19.8080 | 18.6835

Comp. time(s) 4.3430 | 3.5940 3.1090 2.9530

Decomp.time(s) | 3.0310 | 2.5630 2.1560 1.9380

Code time(s) 1.6400 | 1.1250 0.6410 0.4840

Decode time(s) 1.0005 0.5790 0.1870 0.0780
2 % x M
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