0254-6124/2026 /46(3)-0805-12 Chin. J. Space Sci.  ZIAHF 3R

RAO Jiacheng, HUANG Yonghui, ZHOU Li. Design Method of Dynamic Channelization for Space-based Spectrum Sensing (in Chinese). Chinese
Journal of Space Science, 2026, 46(3): 805-816. CSTR:32142.14.¢jss.2025-0026. DOI:10.11728/¢jss2026.03.2025-0026

T 6 RESTE R A S B E BT A E

2 o 12 S g 1 1
5% 5 K, KM B A
(P EBEBEE R 2 mRE G dERT 100190)
2(hERABERY: AT 100049)

 F E SRR IR, BRI ERA AR ) BN B R L AR S R R, A E L
FE AR S IR L FEAT T S SRR, B SEA R 5 L oA SO AT A B RE 07, WT AR R 2 TR S 8dEAL
RS, RIS A T S R S SR ), 5T T B e EmA R ) AR 2 4, ST T - 2R A Ik
BB RS, ijTiElLHﬁE’ﬂSE/‘J {8 JE 2R K (Optimized-Constant False Alarm Rate, Optimized-CFAR) 5.3k, 454
BRI A B (T P i, SEBL T SRR 5 19 A W Al A& SAE T EE M. %00 RS R AR R 5 5 T g
AL T ARG R I B B T A e = A, SEEG SRR, 15 dB R LAV T, R RET &
98.6%, EHIESPRELEL TR 0.972, Sy RIS W R L T sl it )y 2.

SKHRIR)  KALMREIEH, ShAFIE L, B Rk, Kia

FESHES TNOTL, V447

Design Method of Dynamic Channelization for
Space-based Spectrum Sensing

RAO Jiacheng'”> HUANG Yonghui' ZHOU Li'

1(National Space Science Center, Chinese Academy of Sciences, Beijing 100190)

2( Unaversity of Chinese Academy of Sciences, Beijing 100049)

Abstract The proliferation of electromagnetic devices in orbital environments has made electromag-
netic spectrum sensing a critical capability for modern space-based systems. As space-based communica-
tion networks expand and electromagnetic interference becomes increasingly complex, advanced spec-
trum monitoring solutions are essential. This paper addresses the cross-channel signal processing chal-
lenge in wideband spectrum sensing, particularly for space-based platforms with limited computational
resources and stringent real-time processing requirements. A dynamic channelization system incorporat-
ing perfect reconstruction polyphase filter banks is proposed to enable efficient wideband signal decompo-
sition and parallel processing. The architecture features an analysis-synthesis joint processing framework
that reduces onboard computational complexity while preserving signal integrity. An Optimized-Cons-

tant False Alarm Rate (Optimized-CFAR) detection algorithm is developed to improve detection perfor-
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mance under varying noise conditions. The system employs a time-frequency domain joint cross-channel
decision method for precise reconstruction of signals spanning multiple frequency channels. The
polyphase filter bank design minimizes aliasing and distortion while ensuring computational efficiency for
satellite implementation. Experimental results demonstrate significant performance improvements. At a
15 dB signal-to-noise ratio, the system achieves 98.6% detection probability, substantially outperforming
conventional methods. The reconstructed signal fidelity reaches 0.972, indicating excellent preservation
of signal characteristics. The cross-channel decision algorithm effectively resolves signal boundary ambi-
guities, enabling accurate identification and reconstruction of wideband signals exceeding individual
channel bandwidths. The proposed system provides an efficient solution for space-based spectrum moni-
toring applications. The integration of Optimized-CFAR detection with polyphase filtering techniques of-
fers a scalable framework for real-time wideband spectrum analysis suitable for orbital deployment, en-

hancing electromagnetic spectrum awareness capabilities for space-based communication and surveil-

2026, 46(3)

lance systems.
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Fig. 7 Comparison of CFAR detection probabilities
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System hardware test
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Fig. 9  Reconstructed signal spectrum
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