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Fig. 1 The comparision of entropy for some
prediction, using 16-band imaging spectrom-
eter data (DV;) and a 4-band LANDSAT
TM image (TM)

W, wm(H+S) 0 (V+S) M EHAW
— A E M MR R, LB 1 RKFH
ENMER. =4 (H+V+S) A%
Bl 2 BB W T BOR KA. B RATER
CTHSEMATR. ERMUERY

U =33 aw - Uik, ji, (2)
L



6 M - BEEQBIELN TR EROTA 411
i MERERSBNMAZRNENES (RE) BB HERERXA

€ij = Uij — Ui’j + offset, (3)

X (3) Lhr RSB ED Kb HH DPCM, HERERKEMAHIE. ATS
FmBAE X (3) FEIAT—TEEMEREAREE. HRHEEEN 8bits, NE
SERIFR. BRFE “HBM7 BN, {8 F SR IE S 2 403 1R R A IR R B 08
M, EWHUNESBRERTRMKEREGER.
1.2 4RjEY

HEHEBEEHENE 2 SRAEYHRBE RN E EHELE B E NN E 5 BRI
WS, BALHHEENES BNBEYH, FXEHHNEFZKEEEARAZ— & Hulfman 4
B ms—EENmn. dTFEEABEY —AEEN AR LA HEAITREG, BE
it LEARTFHEL AL T Huffman HEBOHEER. H—-gms, Huffman HHEE 5L
ARSI, FrLlVE S RA M R Huffman HBHEAR. Huffman HBHE AT 44 FE.
— R##A K Huffman 4%, HFAXCHRFEAITTERRENESER, UEEHSE
e, EHEM AR Huffman #WeiERK (LUT); ZHEMNEARHR, BTHES
B, NRZEELEERNZESBERE TS EMN M EAR S BABINOSETERFEALR
Zhn, HI|WEFOBRELSERRERN TR FANA NG R B ENY Huffman
WEAR, DEEHAZSERETHEORE, A AEXESHRERX Hufman . ZH
BERMREHBEHROEHER, BEEREMMATRGLMEE. FAHTE SWANES
P E 40t SR AR R B heE, shAab iR Huffman # E&AN &L AR A RUHTH)
B, TTULEFH o B e RE R RE Y 5 I 4 2R 2 1] i) 1 48 1) A

25 pr A A, Huffman S B, 0 8RN X 50K 8 AL 548 FriE Km0 256 MRS LK
AWmaT M3 AFITE R EOL —&%8, AMUERMHMMBXA, MENTAREL. =
TEHREEXLHY SEHFNAEREYF, T FARNMEREMNNERERBRA. Nk
b, #EF X Huffman GmESET B 7 256 NEAEHP, FIA—-IMREEHO

e, Me<e<e,
c-{ (4)

ce, HE,

COEDALRLTE O ARSI ASE A B, AR DAKETA HENAR A E R <o
SEEMY, SHRRM S B RIS RS —EmY, £ Huffman . ELEMRGS
B, st gmhiERsE e Hufman IBEXRE, REXBE5EBH 8 fir
BB BFEEEMEERLN 5%, AR EHRRNRAAKR, HRXEMLT H
e, SORR T /NS 3 4 Bl T AR A8 1k R ) R
1.3 HiZayxaIE|m

— AN EBEEHFIBRELHY, BEEFEE-TFH K, ZEETKHTRAENE
B, HNTFES K BUNNETGE, FEEFHADKERB SEERAKE D HELK
HEAME, WiZRmARZ LK. X T Ly —6 5 & i 72 508 R4 g
WA Z BN I



412 a4 5 5 2 K ¥k ¥ # 12 %

ATETEMNEZAELE FEMEEFEDN LA EOCE. F—EFIEETNNER
Bk 2T AR AF

[ ®)

n=-2-1,01,2.

AL RE T B A R HS TR MM B A #E. HkR Huffman 1955
KRR 8 4.

B2 BRAEHELROAER. T4 (H4+V) i, TSERERTOSHX. @ity
S ) I B, AT HE K 48 o X AR ER e ). R 9 P PR 4 B4 % VLIC,
e A AR B 28 0 5 B L FOAR I — REALHRME RS TF, BRSO 1 %038 R AT LA
10~20 Mbyte/s. F—# & %8 Huffman %%8. Huffman ZRE%H0/ER & & B/ 0458 1E 5
e, BIEW EEHR, BIERLN Huffman S0 EEET RS, XBERET 8 A, X
AHLGHBTHESRBU TR ELEEETHESAT, SOELEN “HF” BHBY
BALEIE, AT LR B4 HaAT) 3~4Mbyte/s BB K. ARBETHBHERENE ¥
BEAAKRE HABEREATENHEBELBN FHRESRREAGTRERES
W, Ay LK) 10~20 Mbyte/s MISIER. MBROTERESRDRME, EHRAHE
RT.

BHEHERE
fifi L )Lé'ﬁ meE >

ERFBER

(b)

B2 HEERAMHER
Fig. 2 The diagram of the algorithm

2 HIRREER

ERREHE BN ERAEENATRREASG, $THRES. FEANEKAE TM
B (45 1,2,3,4,5 fl 7 BB, 512x512,8bits/#&5t) . SPOT HRV B (£ 1. 2 1 3 i
B, 512x512, 8bits/§ %) . MRk A LATEAEE (HH HV f1 VV g, 1024x1279,
8 bits/{R5T) DA R o BRI B 15 B R Y0 TR 50 5T B M 25 AR AR I X I PR 4R (16 Ak



6 1 W R R R S T B AR BB 113

B, 512x1024, 8bits/#TT). EAHMLEFTE 1. ERESR B ELR L P95
K@i LRFAENERESRHLEBERE LR

£1 EXERBRUEERMER

Table 1 Results of the algorithm applied to various remotely sensed images

45 o/ P 35 48 L /PR

Sl E (B AHT) (%)
SPOT1 512 x 512 2.23/3.59 2.26/3.54
SPOT2 SPOT HRV 2.49/3.21 2.51/3.19
SPOT3 B % 1.94/4.12 ) 1.94/4.12

¥ 2.22/3.64 2.27/3.61
T™1 2.45/3.27 2.45/3.27
TM2 3.07/2.61 . 3.07/2.61
TM3 512 x 512 2.79/2.87 2:79/2.87
TM4 LANDSAT TM 2.01/3.98 2.01/3.98
TM5 B i 1.87/4.29 1.87/4.29
TM7 2.34/3.42 2.34/3.42

1 2.43/3.41 2.43/3.41
DRWV1 512 x 1024 1.87/4.27 1.95/4.10
DRWV2 2.08/3.84 2.15/3.73
DV1 Ll E Ry B AT 1.89/4.23 1.98/4.05
DV2 RARE AL 16 i3 F R 2.19/3.65 2.27/3.52

T8y 2.01/4.00 2.09/3.85
BKCHH 1024 x 1279 1.21/6.61 1.26/6.35
BKCVH AIR SAR 1.56/5.13 1.57/5.10
BKCVV B4 . 1.33/6.02 1.35/5.93

4 1.37/5.92 1.39/5.79
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Fig. 3 Comparison of entropy and the results of using static and dynamic Huffman
coding for LANDSAT TM, SPOT HRV and imaging spectrometer data
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Abstract: The paper describes a real-time lossless data compression algorithm for
both individual band and muiti-spectral remote sensing images. This approach uses
prediction to reduce the redundancy and classical Huffman coding to reduce the average
code length. Several kinds of predictions were studied and the 2-D prediction was
selected. Some simplifications were taken in the Huffman coding for real-time use.
A comparison between the coding methods was discussed. The scheme was applied
to the 8 bits/pixel original images of LANDSAT TM, SPOT HRV, AIR SAR and
imaging spectrometer by software emulation. An average compression ratio of 2, with
the highest value of 3.1 and the lowest value of 1.2 for the radar images, was achieved.

Key words: image data compression, lossless, real-time.-



