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Reconnaissance Payload Testing
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(College of Electronic and Information Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 211100, China)
Abstract: With the rapid development of electronic reconnaissance technology, traditional testing methods
struggle to meet the demands of dynamic simulation of emitter signals and closed-loop system testing. To
address this issue, a scenario simulation software is designed for the testing of spaceborne reconnaissance
payloads. A full-process simulation is realized, covering the transmission of radiation source signals, chan-
nel propagation and reception by the satellite platform. By adjusting signal parameters such as time delay,
frequency and phase, the radiation source signals intercepted by the payload in predefined scenarios are
simulated. It is divided into 4 modules: parameter configuration, scenario simulation, data storage/
retrieval, Satellite Tool Kit, and communication interface module. The simulation of multiple radiation
sources using a single baseband source is achieved through techniques like pulse sorting and blanking.
Additionally, methods such as time-shared multi-threaded generation and radiation source preprocessing

are employed to address issues of excessive data volume and prolonged computation time. Finally, based
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on real-world application scenarios, the software is tested and subjected to performance analysis, confirm-

ing that this software can be correctly operated, and demonstrating that there is a significant increase in

computational speed and generating 6 million pulses requires 5 min.

Key words: electronic reconnaissance ; dynamic simulation; multi-threaded time-sharing; satellite tool kit
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Fig.1 Schematic diagram of spaceborne reconnaissance

payload scenario
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Fig.2 Schematic diagram of system framework
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Fig. 4 Software interface diagram with emitter parameter

settings as an example
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Fig.7 Diagram of pulse sorting and blanking
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Tab.1 Satellite motion data in the ECEF coordinate system

A1) /s XAkt /km Y AR /km Z M b5/ km
0 3141.97 —5934.02 3560.26
1 3148.29 —5931.43 3559.00
2 3154.60 —5928.83 3557.74
3 3160.91 —5926.23 3556.48
4 3167.22 —5923.62 3555.21
5 3173.52 —5921.01 3553.94
6 3179.82 —50918.39 3552.67
7 3186.12 —50915.77 3551.39
8 3192.42 —50913.15 3550.11
9 3198.71 —50910.52 3548.83
10 3205.01 —5907.89 3 547.54
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Tab.2 Emitter motion data

FEOTIR 1 FEIR 2
Hif 1] /s
HpE/ ZE/S W4k /km EHEYA Z g/ R /km
0 13.000 000 —20.000 000 —0.020 120 15.000 000 —28.000 000 8.987 170
1 13.000 003 —20.000 138 —0.020 120 15.038 957 —28.023 315 9.220 781
2 13.000 006 —20.000 276 —0.020 120 15.077 910 —28.046 637 9.454 386
3 13.000 009 —20.000 415 —0.020 120 15.116 860 —28.069 967 9.687 987
4 13.000 012 —20.000 553 —0.020 119 15.155 807 —28.093 306 9.921 583
5 13.000 014 —20.000 691 —0.020 119 15.194 750 —28.116 652 10.155 174
6 13.000 017 —20.000 829 —0.020 119 15.233 689 —28.140 006 10.388 760
7 13.000 020 —20.000 968 —0.020 119 15.272 633 —28.163 373 10.622 391
8 13.000 023 —20.001 106 —0.020 119 15.311 562 —28.186 741 10.855 955
9 13.000 026 —20.001 244 —0.020 119 15.350 488 —28.210 118 11.089 513
10 13.000 029 —20.001 382 —0.020 119 15.389 411 —28.233 502 11.323 067
*3 HFHRERNESRK D EE
Tab.3 Sorted and blanked emitter pulse data
FE IR 1 Wk AR TR 2 ok o HEF I S A Bk ik
F5 KB s
Jok st [/ s Jok 5 B / s Jok B[]/ s Jok e B / s Jok s (] / s Jok e B / s
1 0 3 1 3 5 1 0 3
2 10 3 2 13 5 2 3 5
3 20 3 3 24 5 3 10 3
4 30 3 4 36 5 4 13 5
5 40 3 5 49 5 5 20 3
6 50 3 6 63 5 6 24 5
7 60 3 7 78 5 7 30 3
8 70 3 8 94 5 8 36 5
9 80 3 9 111 5 9 49 5
10 90 3 10 129 5 10 60 3
11 100 3 11 148 5 11 63 5
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