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The detection of insects present in large grain shipping sites are becoming
crucial to reasoning out a possible treatment to protect them from a massive
infestation, which could lead to significant financial losses. This study is

France oriented to show that hyperspectral imaging combined with a multivariate
data processing pipeline can be used to detect weevils in wheat. .
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* One model image containing four weevils and several wheat grains. Weevils are Pre-treatment:

well-separated from wheat grains. 1) Cropped region of interest using ‘imrect’ Matlab function

« Four test images, each containing the same quantity of wheat grains with varying 2) Binning by a factor of 4 inx and y for VNIR images )

numbers of weevils. Some weevils are hard to visualize 3) Spectral Angle Mapper application to extract non background pixels

' 4) Spectral range used: 410-950 nm (VNIR) and 1200-2285 (SWIR)

Results
1. MCR-ALS/FDA model. 2. How many objects have been counted? Where's Wally? /':g

2a. VNIR Test Images

Actual Num
b
R2= 99.95 % .
e

- [ e

Predicted Num. [RE¥Xelo]l=le]
2b. SWIR Test Images

Actual Num
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Figure 1. Resolved Pure spectra of both VNIR (a)
and SWIR (b) MCR-ALS models.
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To achieve accurate detection of all 3 objects, lowering the pixel threshold in the
‘wareaopen' function is necessary. Reduced accuracy in this image may be attributed
to one weevil being well-hidden

Table 1. Confusion matrices of both VNIR (a) and SWIR (b)
MCR-ALS/FDA models, showing the pixel classification
for each class.
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Figure 2. Predicted distribution maps of VNIR (a) and SWIR (b) test Images
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m Fusion of images proposed to enhance hidden object detection.
Researching optimal anesthesia timing for effective weevil immobilization during
imaging..

strong potential for detecting weevils, even those not visible to the naked eye,

0 For both VNIR and SWIR models, the ability to distinguish
shadows and wheat grains is lower compared to weevils.
Notably, the SWIR model achieves perfect precision for
weevils, with no false positives detected, likely due to its
more distinctive spectral signature.

* Inspired by methodologie detailed in Mas Garcia et al. (2021).
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