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Abstract: Based on the JPEG2000 compression framework, an RBCR compression algorithm for Bayer
remote sensing images with high quality was proposed in this study. In this algorithm, the color com-
ponents of the Bayer image were separated, and the processing unit subgraphs were obtained. Each
subgraph undergoes a 1 X4 integer discrete cosine transform, so the correlation of the four color com-
ponent space domain in Bayer images was reduced. The JPEG2000 algorithm was used to perform the
wavelet transform, Tierl coding, MQ coding, and rate-distortion slope calculation on the transformed
DCT coefficients; subsequently, the code stream interception of each component was completed based
on the rate-distortion slope joint interception method. In accordance with the rate-distortion slope val-
ues arranged in descending order to complete the code stream interception of all component encoding
code blocks, the interception result of each component was finally subjected to the independent stream

organization output. In the RBCR algorithm, by adding the DCT transform to reduce the Bayer image
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correlation and intercepting the rate-distortion slope of each component stream, the recovery image

quality was improved and the code rate is accurately controlled. The experimental results show that,

compared with each component independent compression method, the RBCR algorithm has improved

image quality. At 4 times the compression ratio, the peak signal-to-noise ratio increased by an average

of 1. 814 dB, and the signal-to-noise ratio increased by an average of 2. 414 dB, which meets the re-

quirements of low computational complexity and high image quality for deep space detection.
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Fig. 1 Bayer image separation
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Tab.1 Correlation between sub images of Bayer image

A 1 2 3 4 5
«(GO,G1) 0.949  0.941  0.941  0.871  0.945

c(GO,R) 0.953 0.949  0.950 0.891  0.935
c(GO,B) 0.963 0.959  0.958 0.903  0.948
«(R,B> 0.935 0.932 0.928 0.834 0.933
o(Gl,R) 0.956  0.954 0.954 0.904  0.943
«(Gl,B) 0.962 0.957 0.955 0.903 0.956

SEHIME 0.953 0.949  0.948  0.884  0.943
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Tab.2 PSNR of two compression algorithms

Ratio 3 4 8 12 16

DCT Z8#:  60.706 55.302 47.446 44.632 41.802
Haar 7454 58.762 54.128 46.468 43.822 41.642

APSNR  1.944 1.174 0.978 0.810 0.160
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Tab.3 PSNR of two compression algorithms

Ratio 3 4 8 12 16

JPEG2000 58. 960 53.478 45.800 43.214 41.704

SPIHT 48.658 46.830 43.048 41.246 39.744

APSNR 10.302 6.648 2.752 1.968  1.960
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Tab. 4 Comparison of PSNR with two compression algorithms
Ratio 3 4 6 8 12 14 16
RBCR 8. 60. 706 55.302 50. 042 47.446 44,632 43. 318 41. 802
R 59. 008 53. 488 48. 258 45. 804 43. 208 42.422 41.742
APSNR/dB 1. 698 1.814 1. 784 1.642 0 1. 424 0. 896 0. 060
x5 WHMEHEEEMN CPSNR LR
Tab.5 Comparison of CPSNR with two compression algorithms
Ratio 3 4 6 8 12 14 16
RBCR 8. 57.409 52.103 46. 946 44, 285 41. 335 39. 794 38. 252
(=R 54. 990 49. 689 44,563 42.006 39. 336 38. 494 37.767
ACPSNR/dB 2.419 2.414 2. 383 2.279 1. 999 1. 300 0. 485
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Tab. 6 Comparison of CR with two compression algorithms €Z3)
Ratio 3 4 6 8 12 14 16
RBCR # % 65.79 74.33 82. 84 87.10 91. 40 92.62 93.53
R 65. 86 74. 24 82. 81 87.09 91. 38 92.61 93.52
ACR —0.09 0.09 0.03 0.01 0.02 0.01 0.01

M 4.3 5 BRI LLE 1L 78 5056 19 45 TR
A BT o 5 540 B ST G B AH EL L AR SO T Y
RBCR JE 47 5 3 16 4 0F K B 25 0 6% =R 80 [ 1)
PSNR {HF #4275 7 1. 3 dB, CPSNR F #) 4& #5
T 1.9 dB, JUHETE S REHE M T . RBCR
JE 45 7 1% BE AR AT 0 4 1 R T i

M2 6 MBI 7T LA, JC I 76 IR R A0 R
3T ,RBCR ¥ Tier2 il gyt & %k &
DAL T7 1 34 HE A 57 1 43 B ROR 47, CR P 342
B 0. 015% . 78 1 45 £ Brf s 0 0T L 48 = 4 1
PERE

25 LS gn 25 AR AR ST ) RBCR
AT RS PRI X PG 46 0 oK, e AR B T
ARSCHRE BT L,

A CAE JPEG2000 FE4FHESE |, $8i —Fh &
T2 5 Bayer 2R 14 BT &2 19 RBCR M 4555 72 .
56 Bayer #% =X & 8% KR & 8160, 53 5 (8] 47 765
SR A G L SR AR AT R AT A R AR RO L 0 2T R AT
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