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Abstract: In consideration of the demands of image compression algorithm in space application fields
for computer complexity, this paper proposes a new “run-length coding of first 1 bit” algorithm. In
this algorithm, the first 1 bit plane and above bit planes of Discrete Wavelet Transform (DWT)
coefficients are encoded by signed adaptive binary run coding algorithm presented in this paper, and
lower bitplane is directly ouput as it’s bit value. To be compatible with a lossless compression, the
algorithm uses a 97 integer wavelet transform recommended by Consultative Committee for Space Data
System(CCSDS). Because the dependencies between pixels and between bitplanes are considered, the
data access times and coding complexity are far lower than that of the current algorithms. Moreover,
the algorithm is an embedded coding algorithm, the compression ratio could be precisely controlled by
truncating the bit stream, and the progressive transmission of the code stream could be supported.
The experimental data show that the complexity of the algorithm is significantly reduced, and the
compression performance is slightly higher as compared with that of the image compression algorithm
recommended by the CCSDS. Meanwhile, the algorithm also supports bit plane independent parallel

coding and improves compression speeds. The algorithm has met the space application requirements

Wi B HEI:2014-11-05; 81T H#3:2014-12-31.
EE£WMB:FXARBFIEE BT H (No. 91438102)



503 i

BT 1 AR 04 PG T A g A5 5 vk 865

for the high-speeds, high performance, low complexity and the low power.

Key words: run-length coding of first 1 bit; bitplane paralleled coding; embedded coding algorithm;

image compression
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Fig. 3 Binary representation of signed DWT coefficients
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Tab. 2 Bit-plane coding based on run-length of first 1 bit
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Fig.5 Paralleled bit-plane coding mode of proposed algorithm
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Tab.5 Comparison of lossless compression bitrate

(bpp)
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Tab. 6 Comparison of PSNRs of lossy compression performance (dB)
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A SCERBERL 97 /N 28.688 2 31.701 2 34.672 6 37.7015 38.869 2 43.036 0
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SPTHT ¥ &i 97 /NI 29. 32 32. 25 35.48 38.71 39. 85 44. 29
JPEG2000 7% £ 97 /N 29.679 0 32.824 1 36.068 7 39.235 1 40. 352 8 44.773 8
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