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Fig. 4 Angle estimation-accuracy curves vs number of
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versus signal-to-noise ratio
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Integrated Sensing and Communication-Based Target Parameter

Estimation Method for Unmanned Aerial Vehicle Swarm

ZHANG Yuxing, ZHAO Jianwei’, JIA Weimin,

HE Fang, ZHANG Fenggan
(Rocket Force University of Engineering, Xi’ an 710025, China)

ABSTRACT: In response to the urgent demand for real-time performance and noise resistance in the low-
cost deployment of unmanned aerial vehicle (UAV) swarm countermeasures and the estimation of target
parameters in complex electromagnetic environments, a UAV swarm-sensing architecture based on inte-
grated sensing and communication (ISAC) was proposed. This framework combined multiple-input multi—
ple—output—or—thogonal frequency—-division multiplexing (MIMO-OFDM) technology and compressed sens-—
ing theory. By constructing the channel model and joint time—{requency—space sparse signal model for the
MIMO-OFDM ISAC system, the issue of target parameter estimation was transformed into a sparse sig—
nal reconstruction problem. Subsequently, a hybrid conventional beamforming—orthogonal matching pursuit
(CBF-OMP) algorithm that employed a CBF algorithm for spatial interference suppression and angle esti—
mation was proposed. After decoupling the received signal in the spatial domain, the OMP algorithm was
used for the sparse recovery of the range and velocity parameters by exploiting a constructed overcomplete
dictionary in the time—frequency domain. Finally, the proposed method was compared with traditional multi-
target sensing algorithms in a simulation experiment. The results demonstrate that the proposed CBF-
OMP method maintains low estimation errors across a wide range of grid densities. It maintains high accu-
racy while improving computational efficiency by approximately 51 times compared to the CBF-2D-MU-
SIC method and exhibits strong robustness in low signal-to—noise ratio environments, effectively balancing
accuracy, efficiency, and anti—noise capability.

KEYWORDS: UAV swarm countermeasure; integrated sensing and communication; MIMO-OFDM;

compressed sensing; CBF-OMP
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