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A Transformer—based multimodal security monitoring detection and video summarization
system
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Abstract: This paper proposes a multimodal fusion architecture-based Transformer method that links images captured
visually (such as faces and evidence) with audio cues (such as screams and gunshots) through a cross-modal attention
mechanism, thereby achieving efficient and accurate crime scene detection and summary generation. The system uses OpenL3
to extract 512-dimensional audio features and combines a lightweight Video Transformer model to extract 384-dimensional
video features. By introducing fusion technology in the eight-head cross-attention module, the F1 score for security monitoring
detection can reach 0.917. Additionally, the innovative summary engine can generate high-quality graphical summary videos
(with a resolution of 1120x700, an audio bitrate of 256Kbps, using AAC decoding, and a duration of less than 10 seconds),
significantly improving the F1 score by 13.19% compared to pure visual methods. Research experiments show that multimodal
fusion plays a key role in enhancing the situational awareness of crime scenes and provides a practical solution for public
safety monitoring scenarios.

Keywords: Multimodal fusion; Transformer; Crime summary; Cross-modal attention mechanism; Video understanding; Audio
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