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Abstract: To improve the understable imaging system caused by the high work frequency of image
composing circuit on a satellite, the structure of a camera was innovated. A composion and compres-
sion method of Time Delay Integration CCD(TDICCD) based on a Field Programming Gate Array(FP-
GA) platform was proposed for satellite remote sensing data. The principle of real-time compostion
and compression for multi-channel satellite remote sensing data was introduced. Then, based on the
characteristics of TDICCD linear array push-broom imaging mode, the improved JPEG-LS was used.
By taking adaptive quantization to control the coding rate dynamically,composion and compression of

image data were simultaneously achieved on the FPGA. At last,an experiment platform was estab-
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lished for the validation. Experimental results indicate that the system clock has reduced to 80 MHz

and 64 MHz, respectively, from the original 100 MHz in the lossless and 2-time compression and the

Peak Signal Noise Ratio(Reconstruct PSNR) of the image is higher than 80 dB. As the proposed algo-

rithm has low storage capacity,the average processing time of one line image is 57. 5 us, smaller than

the smallest line period of the camera. The proposed algorithm is stable and the system is reliable and

achieves the composion and compression of multi- channel TDICCD remote image within the camera.

Key words: remote-sensing image;image compression; composition and compression; push-broom re-

mote-sensing camera; multi-channel Time Delay Integration(TDI)CCD; JPEG-LS
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Tab.1 Implemented results by proposed algorithm

Index Performance

Target device Xilinx XC2V3000-BG728

Language VHDL
Synthesize tool Xilinx ISE 10. 1
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Tab. 2 Performance indexes of composition and compression

KE K 10
Lossless 2 times 4 times Lossless 2 times 4 times
Bit-rate/bpp 6.630 25 5.998 63 2.998 65 9.369 51 5.999 27 3.011 84
PSNR/dB — 90.13 76.89 — 85.96 73.32
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Tab. 3 Performance index of system

Lossless 2 times 4 times
Memory/Kbit 1013 960 864
Clock number 4 601 3376 2 981
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