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Research on Robot Target Recognition Based on Multimodal
Visual Self-Attention Mechanism
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(1. School of Commercial Trade, Zhengzhou Commercial Technician College, Zhengzhou 450121, China;
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Abstract; Aiming at the shortcomings of existing robot target recognition algorithms, such as low recognition accuracy
and excessively high false alarm rate, research on robot target recognition under multimodal conditions is conducted, with a
visual self-attention mechanism network model presented. Based on a dynamic window, a robot motion model is constructed,
which collects multimodal data, achieving registration preprocessing, thus evaluating the robot’s motion posture accuracy
through an evaluation function. A convolutional neural network (CNN) is adopted as the backbone network of the attention
module, with the self-attention mechanism module embedded to optimize its feature extraction efficiency. The key feature in-
formation is mined by combining positional encoding, and a dual gating mechanism is introduced to enhance the models ability
to process long-sequence data and training stability. Experimental test results show that the recognition algorithm achieves a
test set recognition accuracy of 99. 1% and a false alarm rate of 0. 4% in unoccluded scenarios, and a recognition accuracy of
98.0% and a false alarm rate of 1. 0% in occluded scenarios. This algorithm is notably superior in performance to existing
recognition ones. Ablation experiments verify that the model improves its performance iteratively. This method can meet the
high-precision and low-false-alarm requirements of robot target recognition in complex scenarios such as industrial sites and
outdoor operations, providing a reliable technical support for robots to accurately perform tasks.
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