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(57) Abstract: Configurable handheld biological analyzers and related biological analytics methods are described for identification of
biological products based on Raman spectroscopy using ensemble artificial intelligence (Al). A biological classification ensemble model
configuration (103) is loaded into a computer memory (108) of a configurable handheld biological analyzer (102) having a processor
(110) and a scanner (106). The biological ensemble classification model configuration includes a biological classification ensemble
model having an unsupervised model and a supervised model. The processor is configured to receive a Raman-based spectra dataset
defining a biological product sample as scanned by the scanner and to execute a spectral preprocessing algorithm of the biological
ensemble classification model configuration to reduce a spectral variance of the Raman-based spectra dataset. The biological ensemble
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classification model identifies a biological product type based on the Raman-based spectra dataset.



