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Abstract: Objective: To identify mouldy peanuts in a fast and
non-destructive way and improve the identification efficiency.
Methods: Collected data using a

hyperspectral — peanut

spectrometer, identify moldy peanuts using deep learning

technology, and established a Hypernet PRMF model, which was
compared with Deeplab v3 +, Segnet, Unet, and Hypernet as
control models. Integrated the proposed peanut recognition index

into hyperspectral images as data feature pre extraction.

Simultaneously integrating the constructed multi feature fusion
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blocks into the control model to improve the recognition efficiency
of moldy peanuts. Results: The average pixel accuracy of all
models exceeded 87%. the Hypernet-PRMF model had the
highest detection accuracy of 90.35% , while for the whole peanut
dataset, Hypernet-PRMF had a low false recognition rate and
could effectively identify all mouldy peanuts in the figure.
Conclusion; The Hypernet-PRMF model built based on deep
learning has high pixel accuracy and detection precision, which
can effectively identify mouldy peanuts and provide a reference
basis for the identification and detection of other mouldy food and
other hyperspectral objects.
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Figure 1 Examples of spectral curves for three

types of peanuts
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Table 2 Pixel precision of different models %

BERIE 5] il HEAE 4= Z A b KT a
Deep 79.494+12.41 94.4241.94  98.45+0.68
Deep-PR 86.324+11.14 95.314+2.03 97.81+£1.37
Deep-PRMF 93.284+6.99  97.414+1.18 97.97+1.73
Segnet 73.09429.11 92.4244.37 97.82+1.54
Segnet-PR 76.641+27.03 89.0246.04 96.38+2.38
Segnet-PRMF 78.724+26.40 85.62410.45 96.76+1.68
Unet 98.73£0.50  98.69£0.67  99.20+0.33
Unet-PR 99.02£0.44  98.87+£0.69 98.72£0.46
Unet-PRMF 98.08+2.11 99.0740.42  98.49+0.40
Hypernet 84.63+£22.44 96.76£2.39  99.50+£0.78
Hypernet-PR 89.62+£11.67 97.40£1.51  98.88+0.54
Hypernet-PRMF  93.944+4.39  97.11+£2.13  98.96+1.31
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R 3 FEBEBEKENIEE
Table 3 Detection accuracy of different models
A2 53] fat R AE A ZAfi-a ZA-b R F-a & K E-c
Deep 63.39+26.78 63.93+£11.12 97.62+4.66 100.0040.00 99.6540.94 99.4141.42
Deep-PR 75.24+24.02 58.70+£16.15 97.9043.97 100.0040.00 99.35+1.50 97.7143.58
Deep-PRMF 89.97413.46 86.0549.23 99.31+£2.07 100.0040.00 97.82+3.71 94.5646.49
Segnet 55.79+41.14 66.69+17.05 94.31+£10.34 100.0040.00 99.6240.88 98.21+6.62
Segnet-PR 61.77+£30.75 68.36+£16.39 93.22+£12.75 100.0040.00 99.9240.30 98.80+2.23
Segnet-PRMF 64.66+34.43 73.14+14.84 95.67+8.58 100.0040.00 99.47+1.34 96.32+4.99
Unet 99.6640.65 57.29430.35 98.81+2.35 100.0040.00 99.9840.14 99.7940.51
Unet-PR 99.47+0.94 65.65+26.50 99.18+2.17 100.0040.00 99.98+0.14 98.91+1.79
Unet-PRMF 98.57+3.26 83.6448.29 99.87+0.36 100.0040.00 99.95+0.27 99.76+0.82
Hypernet 75.13+£29.51 80.34414.95 99.20+1.62 100.0040.00 99.95+0.19 99.73+0.64
Hypernet-PR 75.69+30.89 78.39+11.74 99.55+0.71 100.0040.00 99.98+0.14 99.17+2.42
Hypernet-PRMF 88.764+12.28 79.92+19.25 97.94+4.77 100.00£0.00 100.0040.00 99.844+0.39
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Figure 2 Recognition result of mixed image
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