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Abstract: Existing deep learning-—based track-before-detect (TBD) methods primarily rely on historical state
sequences for motion modeling and forward prediction. They do not explicitly utilize target energy distribution
and spatiotemporal consistency information in raw measurement planes, which causes cumulative errors and
trajectory drift in complex maneuvering scenarios. To address this issue, this study proposes a Transformer-
-based measurement--guided transition gating network (MG-TGN), which adaptively generates state transition
ranges in a data-driven manner. The MG-TGN extracts spatiotemporal features from historical trajectories and
measurement sequences to predict a prior displacement probability matrix. Concurrently, it uses local
observation responses from the current-frame measurement plane to estimate the observation likelihood
probability. These two probabilistic quantities are dynamically fused using learnable gating coefficients to form
a candidate transition set, thereby constraining the state search space for dynamic programming recursion. By
embedding a deep feature fusion strategy into the TBD framework, the proposed method retains the advantages

of global path search while enhancing both energy accumulation consistency and trajectory stability for
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maneuvering targets under low signal-to-noise ratio (SNR) conditions. Experimental results demonstrated that,

compared with existing deep learning-based TBD methods, the proposed method achieves approximately 5%

and 28% higher target detection probabilities in weak and strong maneuvering scenarios, respectively, at an

SNR of 8 dB.
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Tab. 2 The key parameters of MG-TGN
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