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Implementation of Laser Doppler Velocity Radar Signal
Processing Based on FPGA

CUI Gui-hua, HONG Guang-lie, LING Yuan

( Space Active Electronic-Optical Systems Laboratory, Shanghai Institute of

Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: Because of large amount of data and real-time characteristics, the processing of the signal

of a laser Doppler velocity radar needs a high performance processing module. The Field Programmable

Gate Array (FPGA) with advantages of high speed and parallelism can meet this demand. The imple-

mentation of signal processing for a laser Doppler velocity radar with a FPGA chip is presented. The

data buffer, interference frequency filtering, 2-fold down-sampling, Fast Fourier Transform (FFT) and

pulse accumulating etc of the FPGA are described. Finally, the performance of the module is analyzed

and its test result is given.
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1.1 34567+89:

7.�1���������� v &/

�&��Æ	�&�(0#����1 f0 ��

�1 λ0 ������

f1 = f0c/(c − v) (1)
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f2 = f1(c + v)/c = f0(c + v)/(c − v) (2)
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2.5 FFT CD
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Slice 18Kbit Block RAM ghifda

`aj 3168 42 12

bj 14336 96 96

Æeg 22% 43% 12%

��-O�����W1 100 µs 
+	

� M ODA	_` M O,���^.4D#

SRAM='�Æ�1 M×100 µs
XC2V3000'9

:ÆK��1 50 MHz Æ	= 16384 " 12 .��

E=/	�3�@�� 2 H",�='�Æ�

1 327.7 µs 	(c	� FFT ='�Æ�1 1065.0

µs 	:��ODA='�Æ�1 163.8 µs 	
1

3��+�='dÆ�1 1556.5 µs 
3�9:

='� 10 Hz ��ef�	5#�O�����

='�+�Æ�1 100 ms 
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M × 100μs + M × 1556.5μs < 100ms (5)
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