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Abstract: Cabernet Sauvignon is one of the most widely planted wine grape varieties globally, and the effective
monitoring of post-harvest Cabernet Sauvignon grape quality using an electronic nose system holds significant practi-
cal importance. The sensor array is the core of the electronic nose system, determining the olfactory recognition capa-
bility of the electronic nose system. A sensor array composed of eight sensors was designed for collecting data on
VOC released during the quality evolution process of Cabernet Sauvignon grapes. A CDI criterion and a essential sub-
set discovery algorithm based on multi-granularity clustering (ESDA-MC) were proposed to validate the effective-
ness of the sensor array. Experimental results demonstrated that under different clustering granularities, coverage
rates of 73.1% to 97.1% were achieved by the essential subsets extracted by ESDA-MC for the original time-series

data, with all silhouette coefficients exceeding 0.5, indicating satisfactory temporal continuity and inter-cluster sepa-
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rability. Particularly when the number of clusters was set between 3 and 5, silhouette coefficients were maintained

above 0.74, the comprehensive index exceeded 0.84, and the output patterns were found to be consistent with sensory

classification, fulfilling the CDI criterion. This verifies that the designed sensor array can effectively identify changes

in the VOC patterns of Cabernet Sauvignon grapes, providing a technical means for post-harvest quality monitoring

and offering a referable solution for the design and effectiveness validation of sensor arrays in similar applications.
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