W23t HoeM b=t *%%_:Ii% Vol. 23 No. 6
2015 4F 6 A Optics and Precision Engineering Jun. 2015

XEHES 1004-924X(2015)06-1783-08

LT EKE G CCSDS oA REF L LIREYS

ko oFU L EEEL EERLL ELEFan',E B,k F°
(1. FEMRE FHEAF R, £ 201109;
2. REMEMAAFE LT WHE 110013)

FEE LT 25 M BU0E R 40 2 51 2 (CCSDS-123. 0-B-D HEFE 0 2 50 3% BIMG TC 1 R 46 S0, 32 10 T — Bh Ay 1) 1 3 o o4 48
ﬁ{kﬁkﬁ@ﬂ$ﬁﬁ?ﬂﬁ‘{£U\%ﬂﬂ%ﬁ%$ﬁ%b B4, /28T CCSDS FREM M J7 % . 4381 T Golomb-Rice Zifi% iy I
5 R, 3 A T R 25 A (E 5 PR AR H A R DG R BN T BIE 5 R e 2 A 2 M i il 2. AR i TR
WEHE, Humﬁl_f‘ﬁﬁlliﬂcifﬁ W] Golomb-Rice i, % JE S B 25 4 1~ 2 Y6 i R A 5 45 il 0K w38 3
FE 45 b B ORI A2 K, SE B 4 B0 SR RS AR 45 ] . B S BAE T CCSDS 22 G35 o 45t R 46 0 s i il i Bt . SE IR 45 SR
F W, k{H (Golomb Ff5 78 &) (1 431 X UERE L FE 4 ¢ 1 4 i, 48 305 16 19 W {8 M Lk (PSNRO V- 212 60. 42 dB, LR
& B JPEG2000, 224 JPEG-LS JEZE 45 7 4R 7 5.51 dB Al 2. 89 dB., 526 /R AR 3CT7 36 40 S 45 il v oy, B T A0 1 52
WL AR TR .

X & WA ERGERRNEARES; T AKEREEINER A (CCSDS) 4 4 ; 4 F 35 4

FES %S TP751 M ERFRIRED: A doei:10. 3788/OPE. 20152306. 1783

Dynamic rate control for CCSDS nearly lossless
compression of multispectral remote image

ZHANG Ning'* ,FENG Shu-yi',PU Jian-fu' .SHEN Ji' ,WU Hong-song', LI Xian',ZHANG Lei*

(1. Shanghai Aerospace Electronic Technology Institute, Shanghai 201109, China;
2. Shenyang Aerospace University, Shenyang 110013, China)

% Corresponding author, E-mail:dzs_zhangning@163. com

Abstract: On the basis of CCSDS-123. 0-B-1 lossless compression algorithm of multi-spectral image
recommended by the Consultative Committee for Space Data Systems(CCSDS), a rate control method
of forward adaptive quantifying step size was proposed to achieve the nearly lossless compression with
a fixed rate. The prediction method of CCSDS was introduced and the ranges of the upper bound and
lower bound of Golomb-Rice coding were analyzed. By analyzing the relationship between prediction
error and the compression rate, their approximate linear mapping curves were established. According
to the mean value of prediction error, the quantization step size was adaptively estimated and the
Golomb-Rice coding length was preliminarily controlled. In addition, taking the multi-spectral image
rate control strategy under spaceborne conditions into account, the compression code rate was

precisely controlled by fine tuning the quantization step size according to the feedback of compression
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rate. At last, the processes of CCSDS nearly lossless compression rate control method was presented.

The experiment results show that distribution area of k& (Golomb coding variables) is stable. At the

compression rate of 4 :

1, the Peak Signal to Noise Ratio(PSNR)from the proposed method is 60. 42

dB averagely, which is increased by 5. 51 dB and 2. 89 dB as compared with those from JPEG2000 and

differential JPEG-LS methods respectively.

The rate control method is accurate, easy to be

implemented in hardware and suitable for aerospace engineering.
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