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Abstract: In the investigation of tobacco-related cases, challenges such as dispersed counterfeit operations, low case
values, and incomplete evidence chains hinder effective prosecution. Homology identification technology enhances
traceability accuracy and judicial deterrence through case linkage mechanisms. However, traditional single detection
techniques exhibit limitations in analyzing complex forensic correlations. A multimodal detection-based homology
identification system provides reliable and comprehensive forensic support. This study integrates multi-band light sources,
Raman spectroscopy, and hyphenated mass spectrometry to systematically analyze optical features, printing inks, and
chemical compositions of three seized cigarette batches. Results demonstrate that two batches share homologous
characteristics, while the third originates from a distinct source, clarifying connections among counterfeit production
operations across different batches and offering precise technical support for forensic traceability in tobacco-related cases.
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