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Abstract: In order to track a non-circular source target under the influence of both the state errors of moving observer
arrays and frequency jitter deviations, this paper proposes a direct tracking algorithm based on the CNN (Convolutional Neu-
ral Network) + BiLSTM (Bi-directional Long Short-Term Memory) neural network. The proposed algorithm first exploits the
correlation between the received array signals of multiple moving observers in various frequency bands and the non-circular
property of the radiation source signals. Therefore, an extended multi-station observation vector is established in the presence
of modeling errors. Then, the non-circular signal subspaces of the extended multi-station observation vectors within multiple
observing timeslots are used to form the spatiotemporal feature input sequence. Subsequently, the direct tracking model for a
non-circular source target based on CNN and BiLSTM neural network is designed. After training this neural network, the tra-
jectory vector for a non-circular source target in several timeslots can be directly determined. Because the proposed algorithm

estimates the target trajectory vector directly from the subspaces of the original array signals, it has higher estimation accuracy
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compared to the traditional two-step tracking methods which extract measurement parameters and then estimate the trajectory

from them. As the information of modeling errors can be learned from training the neural network, this algorithm can achieve

the calibration for modeling errors. The simulation results show that the proposed algorithm has higher trajectory estimation

accuracy compared to the traditional two-step tracking algorithm and existing direct tracking algorithm. It significantly im-

proves the robustness of multi-station collaborative tracking under the influence of modeling errors.
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