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Abstract: To realize the transmission of fuze radome deformation images under low bandwidth condition
of the missile-borne telemetry radio, an image compression algorithm with high-quality compressed imag-
es, low algorithmic complexity and easy to implement in hardware was proposed. The 9/7M wavelet ba-
sis recommended by the Consultative Committee for Space Data Systems (CCSDS) was used to decom-
pose the image at four levels, thereby reducing data redundancy. The traditional weight allocation strategy
was improved according to the image characteristics to reduce the distortion information, ensuring the qual-
ity of the reconstructed image. A parallel pixel scanning approach was adopted, which significantly re-
duced the time associated with the multi-resolution tree-structured partitioning in Set Partitioning In Hierar-
chical Trees (SPIHT). Furthermore, for the specific features of the images, an enhanced Run-Length En-

coding (RLE) algorithm was introduced, the image data classification method was optimized, achieving
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increased overall compression ratios without compromising image quality. Experimental results show that
in comparison with SPIHT and CCSDS standards, the proposed algorithm achieves 6.92%, 16.45% and
11.12%, 22.56% increases in Structural Similarity Index (SSIM) and Peak Signal-to-Noise Ratio
(PSNR), respectively, while the compression time increases by only 0. 06 s compared with SPIHT, and
the increase in algorithmic complexity is not much. Compared with the mainstream image compression al-
gorithms, under the same compression multiplier, this algorithm compresses the fuze radome deformation
images with similar compressed image quality as the JPEG2000 algorithm, but the compression time sav-
ing is up to 35.35%. In summary, the algorithm has the characteristics of low complexity, its compres-
sion performance can meet the compression requirements of the ballistic system, and the decompression
image quality reaches the level of mainstream algorithms.

Key words: image compression; fuze radome deformation images; Set Partitioning in Hierarchical Trees

(SPIHT) ; Run-Length Encoding (RLE) ; low-bandwidth transmission
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Fig. 1 Block diagram of the test system
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Fig.2 Interior image of fuze radome
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Fig.3 Overall flowchart of image compression algorithm in this paper
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Tab.1 Energy distribution of subbands at different wavelet decomposition levels
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Fig.4 Structure of 9/7M 2D wavelet filter
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Fig.6 Comparison of decompressed images with 1-
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Tab.5 Comparison of compression performance of this paper’s algorithm, SPIHT, CCSDS, and JPEG2000

SN SR i AR SPIHT CCSDS JPEG2000
U SSIM  PSNR/dB  SSIM  PSNR/dB  SSIM  PSNR/dB  SSIM  PSNR/dB
3.03 0.9965@ 46.12132 0.9888® 41.23523 0.9714@ 38.83584 0.997 1D 46.424 11
4.01 0.995 6 44.336 0 0.976 5 39.564 8 0.956 7 38.062 5 0.994 8 43.546 6
e 5.28 0.994 2 43.478 5 0.958 2 38.374 3 0.936 4 37.687 2 0.992 3 42.896 2
B 6.22 0.9917 42.8019 0.9328 37.2249 0.9113 34.948 1 0.990 7 41.656 9
B 7.20 0.990 4 41.624 7 0.9234 36.568 1 0.903 9 34.1735 0.989 4 41.0759
8.47 0.9834® 40.92232 0.9197® 35.14143 0.8850@ 33.38964 0.98570 40.94971
9.41 0.9757 39.4755 0.8930 33.9759 0.8647 32.4979 0.974 8 39.3520
3.03 0.996 1@ 45.97142 0.9844Q 40.23523 0.9772@ 38.586 84 0.996 8D 45.980 51
4.01 0.9955 44.8479 0.974 3 39.524 0 0.9539 38.038 2 0.994 7 43.928 6
A 5.28 0.994 1 43.009 5 0.947 6 37.848 8 0.9335 37.356 1 0.992 8 41.8959
F*%  6.22 0.9925 41.868 7 0.934 3 37.3908 0.912 9 34.5657 0.990 1 40.428 6
B 7.20 0.990 6 40.374 3 0.9132 34.7218 0.908 4 34.4204 0.988 4 39.8345
8.47 0.987 6 39.3490 0.905 1 34.037 6 0.8879 33.2574 0.984 8 39.2396
9.41 0.9770@ 38.36822 0.8858® 32.89183 0.8648@ 32.41554 0.98040 38.91941
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Tab.6 Comparison of compression times for different compression algorithms at a compression ratio of 8. 47x
2 B ] B R ‘ JE 72 b 35 141 45 ‘
SSIM PSNR/dB JE 45 it A /s SSIM PSNR/dB JEAi I [E] /s
AR SCH 0.983 4 40.922 3 3.8886 0.987 6 39.3490 3.8834
SPIHT 0.9197 35.1414 3.829 6 0.905 1 34.037 6 3.3584
CCSDS 0.8850 33.3896 2.9127 0.8879 33.2574 2.9367
JPEG2000 0.9857 40.949 7 6.0154 0.984 8 39.239 6 5.997 8

xT EREESIVTIBERAREREELSHERLL
Tab.7 Comparison of parameterless sharpness for differ-

ent compression algorithms at a compression ratio

of 8. 47x
JERERERER FEVEPIR BG TEAR 15 3R R
AL 45. 844 45.705
SPIHT 36. 542 36. 495
CCSDS 30. 375 30. 242
JPEG2000 43.778 43.736
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