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[Abstract]

Recently, each country is competitively investing huge amounts of money in space development, and space risks such as tens
of thousands of satellites, spy satellites, and space debris are increasing. Although there are several assets for monitoring space,
interest is growing in the detection of space objects using radar, which is useful for constant alert and wide-area surveillance.
While the existing radar system was operated to detect aircraft, ships, and missiles within hundreds of kilometers, radar to detect
space objects must be expanded to thousands of kilometers. In this case, the size of data that impairs signal processing increases,
which can lead to a decrease in radar detection performance. In this paper, we present a method of speeding up signal processing
using GPU when detecting space objects, which are long-distance targets, and the results of comparing performance compared to

existing CPUs.
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Table 1. GPU and CPU test condition.

Item Detail
Model Intel Xeon Gold 6354
# of Core 18
cPU Clock 3.0 GHz
Memory 64 G
Model NVIDIA RTX A4000
# of Core 6144
GPU Clock 1.5 GHz
Memory 16G
(N RHLE 7 Version

E 2. GPU < CPU HI0[E{ SA} AlZhH|m
Table 2. Comparison of GPU < CPU data copy speed.

Copy data size CPU — GPU (ms) | GPU — CPU (ms)
100 Byte 0.0506 0.0419
1 KByte 0.0339 0.0336
10 KByte 0.0345 0.0324
100 KByte 0.0329 0.0311
1 MByte 0.1459 0.1488
10 MByte 0.9516 0.9473
100 MByte 9.9037 9.9021




I 3. CPU2F GPU2| FFT 94t AlZH H|w
Table 3. Comparison of FFT processing time between

CPU and GPU.

FFT Size CPU(ms) GPU(ms)
21 0.0564 0.0561
216 0.0684 0.0513
2V 0.1548 0.0801
218 0.2713 0.1310
2 0.7032 0.2735
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Table 4. Comparison of matrix processing time between

CPU and GPU.

Item CPU(ms) GPU(ms)
+ 2.6324 0.1375
- 2.5402 0.1375
* 2.5831 0.1375
/ 4.1543 0.2509
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E 5. 2folct AlsHa] 2 ool
Table 5. Input data for radar signal processing.

PRI pw | Bw |SamPli| gy | Data

Ch @) Pulse (ms) | (Mhz) ng rate size size
(Mhz) (Byte)
000,0(9,216,0

(6} 00 O (0} 0} 00 00 00

¥ 6. CPU2t GPU &IsXe| ¢
Table 6. Comparison of radar signal processing time
between CPU and GPU.

oA A|ZF H|1n

Ttem CPU(ms) GPU(ms)
Copy data CPU to GPU 0 0.4069
Pulse compression 11.1719 2.0922
NCI 2.0912 0.1663
CA-CFAR 7.0296 1.1456
Copy data GPU to CPU 0 0.3934
Total processing time 20.2927 4.2044
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