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Study on Acceleration Algorithm for Raw Data Simulation of High Resolution Squint Spotlight
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Abstract Raw data simulation is the front-end work of synthetic aperture radar (SAR) system development, which is of great
significance. For high resolution squint spotlight SAR. time-domain raw data simulation is usually used. but its simulation effi-
ciency is very low. In order to realize the raw data simulation of high resolution squint spotlight SAR efficiently,an effective ac-
celeration algorithm is proposed. To reduce the redundant computation and save memory, this algorithm combines the time-do-
main raw data simulation model and its signal characteristics to compensate the range cell migration(RCM) in the raw data simu-
lation process of squint spotlight SAR. An adaptive data partitioning algorithm is adopted to compute the partitioned data in
graphic processing unit(GPU), and the powerful computing capabilities of GPU is used to improve efficiency. Then the sub data
blocks are transmitted and spliced in memory. The proposed algorithm improves the computational efficiency of time-domain raw
data simulation,and solves the problems of huge volume of raw data.limited GPU memory and data transmission between video
memory and memory. Experimental results of point targets and distributed targets show that the speedup ratio of this algorithm
reaches 219. 8.,which verifies the effectiveness of the proposed method.
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Table 1  Simulation platform and hardware information
Platform Parameters
Inter Xeon Gold 6126
CPU Number of Core:48
Clock Speed:2. 6 GHz
Memory 128GB
GPU NVIDIA TITAN V
Graphics memory 12GB
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Table 2 Simulation parameters

Parameter Value
Signal pulse width/ps 40
Pulse repetition frequency/Hz 1500
Signal bandwidth/MHz 500
Height/km 10
Velocity/m/s 200
Squint angle/ (") 60
Slant range of image center/km 60
Coherent processing interval/s 10.1
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Table 3 Simulation efficiency comparison
(A 2 s)

Target Serial Parallel computing Proposed
number computing CUDA MPI method

5 1092 49.5 45.9 6.4

25 5286 208.6 206. 4 27.0

100 20532 739.5 787.6 97.8

500 98572 2816.4 3769.5 448.4
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Fig. 6 Comparison of point targets imaging results
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Table 4 Comparison of evaluation results for simulated point targets

LA dB)
Before acceleration After acceleration
Target Azimuth Range Azimuth Range
PSLR/ISLR PSLR/ISLR PSLR/ISLR PSLR/ISLR
1 —13.72/—10.08 —13.26/—10.12 —13.26/—10.06 —13.25/—10. 16
2 —13.26/—10.09 —13.25/—10.13 —13.28/—10.05 —13.29/—10. 14
3 —13.24/—10.08 13.26/—10.15 —13.28/—10.09 —13.23/—10.09
4 13.26/—10.06 13.26/—10.15 13.27/—10.06 13.27/—10.13
5 —13.27/—10.07 —13.27/—10.13 —13.25/—10.08 —13.28/—10. 14
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Fig. 7 Imaging result of distributed targets
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