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Abstract: The efficient onboard lossless compression is very important for the real—time transmission of
hyperspectral images. Due to the shortages of the traditional joint encoding and decoding algorithms of
hyperspectral images, a lossless compression algorithm based on distributed source coding (DSC) was
proposed. To make use of the local spatial correlation, multiple linear regression was employed to
construct the side information of each block, and the optimal predictive order was determined for each
block in order to make full use of the local spectral correlation. According to the principle of (n, k)
linear grouping codes, distributed lossless coding of hyperspectral images was realized by using multilevel
coset codes. Experimental results show that the proposed algorithm achieved competitive compression
performance and low complexity compared with those existing classical algorithms, which is suitable for
the onboard compression of hyperspectral images.
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AT R AR A R T LUE Y th T JPEG-LS
B R R A M O M, TR 46 M B B K
Differential JPEG—LS /A faj B 47 T 3% (] 25 41 5%
HoR 4Rk Re %L JPEG-LS A T & (B A H48 , LP
VL Y R 45 BB BH S =5 T JPEG-LS Y5 Differential
JPEG-LS , HJ5 R 2 LP fift I T A5 2% 04 335 (] e 1 Tt )
o FH T3 8] G B L R — s v 1 v 6 000 #4547 0
PG, 3 78 43 2R W i TR] A DGR T4 v R 4
RERYEEBME . TE P65 3 | LSSC-DSC fE % ik #
5.33bpp, X —PERES LP LMY, M-CALIC 5
SLSQ # A& AE 3 44 1 I HLALC L Lo 5 FRARL (1) R 45 B
2, HOP R Znl 4 ) [ = 5.16 bpp 5 5.08 bpp, 5
M-CALIC B ¥4, LSSC-DSC 7EPERE I #9446 Hy
0.17 bpp; 5 SLSQ Fik A L, Hitk BE 82Kk 0.25 bpp
TR IR, s-DSC 5 Al H AR R LT DSC 1)
Tof R 4E Sk  MZ R LLE H, s-DSC Bk i fg
25, M0 AL 3RAS T AHXT FRAR A9 FE 4 1, 55 s-DSC .
DAL, R4 RS R T 0.53 bpp, 4R LSSC-
DSC FPERER] B 55 T s-DSC, JE4iERESR: = 170.84 bpp.,
LSSC-DSC My PEREH] i & T Al Bk, 5 & iy R 45
A L, LSSC-DSC BA 5 LP A Y 1Y R4 M6,
fi§ith T M-CALIC, 5 SLSQ A —E M £, 55%
SCHR[11]42 59 MP-DSC A 1t , LSSC-DSC 1 & 4i
PEREA Tt , (R4 /a0 (IR 3 A/, LT DR ol 152
6 PRSI Dk B 22 0] g A DG e B i, b il

0323003-5



gk A2

% 3

www.irla.cn

% 45 %

() B AR PRAIE— 8 B 4% B W 451 T uor R T Ok
T PRSI 1 ] 5 2 T RE OGP, B30 O 78 43 R FH
ik UG AR SCME X 7 TH RE A R Ik — B R % . Utk
4h,LSSC-DSC HA — & MPTiRIBaE J] , X — pi a4
R4 R TS LA

H T R g A 2, X R
Gty st (] 4 Sy — A B E DN, T JPEG-LS 54X
IHF LS AR 25, X HE T JPEG-LS
TERECFAb PR rp g B EE PR . 3R 2 25 i T LR R R Y
iR I ] F g, 3% BL LA JPEG-LS (1 4t 5 i i) oy 3
#fE, B JPEG-LS B4t it Al 4 —4k > 1, NiZZR AT LA
F i, LSSC-DSC 194w &2 7% FE e = T JPEG-LS &
. BAR M—CALIC B #7208 G (K185 i
Bk, MHEWGERENRERKEE L& T
LSSC-DSC, SLSQ [f] # B A AH X AR 1) 2 i 5 4%
i, HE J4 AN 3 JPEG-LS 4t 52 2 B i Wit 0
M-CALIC 5 SLSQ # A B4 EATHiiRibae f1 . ML
AT AT LA, LSSC-DSC H A % 114 4 i 55 4%
B, SEARENSTE L R bR 45 AT REBR I . itk Ab
LSSC-DSC >k =3 [l o3 He s g, 25 [a] b EA A A 47
BRPAE R —RE, B H R EHTE
AEAL PR G N B R R I R T P4 | SR RE A8 S
YA IR TIB A, KA F T LSSC-DSC 1) FPGA
(Field—Programmable Gate Array) SZEL; 35— 50,
LP M-CALIC 5 SLSQ #pJ& R FH—1/Niy 5 Y a4
3R 23 [R)RE A0 %) D] SR 540 2 % > Wi AR 3R R AT Sk T
WO E T R =R I Ok T IR T A B

K2 REBERELE

Tab.2 Comparison of encoding complexity

Algorithm Complexity
JPEG-LS 1
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