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Cognitive Radar Waveform Design for Extended Target Tracking
Based on AC Networks

ZHANG Yage, HU Tao, WANG Jiantao, LI Yiming, YANG Jingjing
(Information Engineering University, Zhengzhou 450001, China)

Abstract: To address the problem of online generating transmit waveforms with both high pre-
cision and high stability for maneuvering extended targets, which requires real-time motion
and shape state information obtained through interactive sensing, an intelligent waveform de-
sign method based on an Actor-Critic (AC) network is proposed. Firstly, Under the interactive
multiple model (IMM) framework, the unscented Kalman filter (UKF) and joint probabilistic
data association (JPDA) are integrated to achieve joint estimation of target motion and shape
states. Secondly, a multi-component reward function centered on the Gaussian Wasserstein dis-
tance (GWD) is constructed. Finally, the AC network is driven to interact with the environment
in real time, enabling online waveform optimization design. The simulation results demon-
strate that, compared with the mutual information (MI) criterion, fixed waveforms, and the
deep Q-network (DQN), the proposed method exhibits significant advantages in target shape es-
timation accuracy, tracking stability, and waveform parameter selection, verifying its effective-
ness in high-precision extended target tracking and highlighting its potential for practical engi-
neering applications.
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