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Abstract: A projectile targeting coordinate detection algorithm was proposed based on the Transformer
architecture to address the problem of insufficient positioning accuracy in complex occlusion scenarios in

photoelectric coordinate detection systems. The algorithm combined FPGA for signal acquisition and pre-
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processing, and leveraged the powerful feature extraction capability of the Transformer to optimize photoelectric
coordinate detection accuracy. The system used a 1 m>X1 m measurement light curtain composed of narrow-
beam infrared emitter SFH 4550 and PIN photodiode arrays. It captured the photoelectric signals generated
by the projectile’s obscuring beam to construct a complete algorithm framework of “signal acquisition - feature
modeling - coordinate prediction”. The 8-bit binary sensor states were transformed into high-dimensional
features through linear projection and positional encoding, and processed in the Transformer’s multi-head
attention mechanism to effectively capture spatial relationships between different sensors. By acquiring and
preprocessing signals with FPGA and performing feature modeling and coordinate prediction with the
Transformer model, the system achieved accurate coordinate computation. Experimental results show that the
proposed algorithm achieves high positioning accuracy in both single-point and multi-point occlusion scenarios,
with the predicted coordinate error range controlled within ==1. 5 mm. Compared with existing systems, the
accuracy is significantly improved. Measurement verification based on high-precision coordinate target paper
shows that the experimental accuracy meets practical application requirements, providing reliable technical
support for the refinement and optimization of modern weapon systems. In addition, by comparing different
models, the results validate that the Transformer-based feature extraction method in complex occlusion
scenarios has good robustness and real-time performance.
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