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Abstract; Since the original situation information in the unmanned swarm confrontation problem is complicated, it
is difficult to accurately identify the situation elements such as the swarm formation and swarm movement trend. In
order to improve the identification ability for unmanned swarm situation elements, an identification method for
unmanned swarm adversarial situation elements using Transformer was designed. On the basis of the Transformer
model, a Transformer-Decoder attention layer model that can be applied to unmanned swarm confrontation situation
element identification problem was constructed, so as to achieve a good ability to identify swarm situation elements.
The inter-layer attention structure was designed to improve the feature expression ability of Transformer-Decoder to
further improve the recognition accuracy. First, the situation sequence information of the unmanned swarm was
input into LSTM and encoded into time sequence feature information. Then the Transformer-Decoder attention
module and the inter-layer attention module were used to extract the comprehensive high-order situation information
of the swarm. Finally multi-dimensional classification network and softmax layer were adopted to realize the
classification of multiple situation elements. The experimental results showed that the unmanned swarm adversarial
situation elements recognition method using Transformer and inter-layer attention exhibited good performance on
situation element classification problem, and could accurately classify multiple situation elements synchronously.
Compared with the baseline method, the swarm situation recognition method using Transformer and inter-layer
attention had higher accuracy in the recognition of swarm formation and movement trend. Especially in the
classification of situation elements that reflect the relative trends within the swarm, the proposed method clearly
showed better performance.
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Fig.1 Classification of swarm situation elements
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Fig.2 Swarm formation situation elements

BB B ® ® BB
@® @
{Jemmo > %
& @®
® B

B3 HEETUSEER

Fig.3 Distance variation situation elements
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Fig.4  Angular variation situation elements
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Fig.5 Gather degree variation situation elements
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Fig. 6 Model framework of swarm situation elements recognition
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Fig. 14 Sample scene visualization
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Tab.3  Comparison of classification accuracy of different models
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