EORUE I R
2017 4£9 f

ot 5 2 s
LASER & INFRARED

Vol. 47,No.9
September,2017

X EHS:1001-5078 (2017)09-1181-05

-HRERETAE -

25 P BN 3% 3 U ELAS 1E 1Y 5 D' 3% PR 5 T 4

Kighk, EHH T E

(LT TR R AR A2 B, T i 5y 125105)

B EANTREGNEEGERERGES L, BE T —MAA £ R EEGRERXFTONE
RENGLERGLERES ik, BA AL REHEEEGAN A RERRITE
LAIS; 45 & A R B E W E K BN EHATH AR E s & E K B FM sk 2, R A B &0 F ARG
FERATHG, HZ T ERATTER ML RBIE, FREA, HHXEEZXMEMK R
F 0 AVIRIS [ & o ty Moffett Field & & o9 7 [ XX 3 An F [5] 3% B o AT L 50, BT 4R W) b 07 i 1

LAIS - LUT E 45 th# 5 7 0.09 ~0. 34,

KW L A BARE 4 TN O ik B SR AR M AR

HESES TPISI. 1 SMERFRIREG A

DOI:10.3969/j. issn. 1001-5078.2017. 09. 023

Compression of hyperspectral images based on multi-band images
and lookup table prediction correction
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Abstract: In order to improve the compression ratio of lossless compression of hyperspectral images, a lossless com-

pression method of hyperspectral images was proposed based on multi — band images and lookup table prediction cor-

rection. First, LAIS was calculated by using images from three previous bands of current bands ;and then the lookup ta-

ble prediction value was corrected two times ;finally the prediction residual error was calculated ,and the data were en-

coded with adaptive arithmetic coding method. Theoretical analysis and experimental verification show that, compared

with LAIS - LUT, the compression ratio of the proposed method is increased by 0.09 ~ 0. 34 in different areas and

bands of Moffett Field image from NASA’s AVIRIS images.

Key words: hyperspectral image; lossless compression; prediction algorithm; lookup table; spatial correlation;

spectral correlation
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(a)Moffett Field[&{41 (b)Moffett Field & {42

(d)Moffett Field[%/{54

(c)Moffett Field[Z]{%3

Bl 1 Moffett Field SZ565 %
Fig. 1 Moffett Field images
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[ 2 Moffett Field %% 7% &%
Fig. 2 Moffett Field Residual Images

% 1 Moffett Field B 1 JE 4 th

Tab. 1 Moffett Field image 1 compression ratio

BBt | JPEG -LS|  LUT  |LAIS — LUTHS SCHY I 45 LR Tt
30 1.644 2.260 2.438 2. 660 0.222

60 1. 660 2.670 2.987 3.173 0. 186

90 1.799 3.523 3.877 4.042 0. 165
140 | 1.805 2.996 3.182 3.278 0. 096
180 | 2.151 2.748 2.988 3.081 0. 093

%2 Moffett Field E % 2 & 4t
Tab. 2 Moffett Field image 2 compression ratio

BB | JPEG -1S|  LUT  |LAIS - LUTHAS SCHY T 1 R4 Ho i Tt
30 1.652 2.361 2.542 2.692 0. 150
60 1.672 2.550 2. 806 3.007 0.201
90 1.843 3.710 4.030 4.176 0. 146
140 | 1.864 3. 118 3.289 3.358 0. 069
180 | 2.240 2.891 3. 147 3.216 0. 069

% 3 Moffett Field B 1% 3 JE 45 1.

Tab. 3 Moffett Field image 3 compression ratio

BB | JPEG -1S|  LUT  |LAIS — LUTHS SCHY T 4 He 8 T
30 2. 111 2.807 3.017 3.173 0. 156
60 2.234 3.074 3.367 3.651 0.284
90 2. 467 4.321 4. 691 5.032 0. 341
140 | 2.451 3.658 3.829 3.988 0. 159
180 | 3.280 3. 662 4.067 4.411 0.344

% 4 Moffett Field 1% 4 JE % t,

Tab. 4 Moffett Field image 4 compression ratio

BBt [JPEG -1S|  LUT  |LAIS - LUTA SO A v FE45 LTt
30 1.730 2.508 2.704 2.864 0. 160

60 1.792 2.824 3.182 3.400 0.218

90 1.943 3.870 4.271 4.423 0. 152
140 | 1.949 3.188 3.360 3.461 0. 101
180 | 2.354 2.947 3.238 3.379 0. 141
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E] U4 B B i

% F Moffett Field &%, #1 & F LAIS-LUT &
T AR SOy T 4 AR T LR 0,09 ~ 0. 34,
FE AR R B AS [R) I B, A SR B 7E IR 46 He |
A AR HETE o 78 Moffett Field ER 11 4 1%
E4H  JPEG-LS 75 B4 3 19 46 b B s, Ul B AR
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i P
4 & i

AR SCHE T — R U B PR 5 A A 3 R T
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