Using hyperspectral imaging (HSI) to identify
soft-shelled prawns

A pathway to automation
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Consistent sorting of hard/soft-shell prawns

« Maintaining product quality and value
« Boosting consumer satisfaction and trust

Why is it important? w . —_— y

Ensuring high standards
A

How do we do it now?
« Conducted manually using visual and tactile
inspection by skilled workers

What is not good about it?
» Subjective

« Labour-intensive

* Inconsistent
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An alternative: Hyperspectral imaging (HSI)

Normal RGB

Spectral signature

Reflectance (%)
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Wavelengths

HSI, multiple images,
narrow wavelengths
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Advantages of HSI

Fast / real time

Accurate and consistent

Can measure multiple factors simultaneously =

Can be automatic
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Proof of concept study

Fresh prawns (N = 200) at 4 sizes (S, M, L & XL) and 4 shell
hardness levels (soft, just failed, just passed and hard) received
from Australian Prawn Farms Pty Ltd.

The samples were immediately scanned using two HSI cameras

(400-2500 nm)
» Visible-near infrared (VNIR, 400-1000 nm)
» Shortwave infrared (SWIR, 1000-2500 nm)

A machine learning classification model (PLS-DA) was trained to
identify and distinguish between spectral signatures
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Results

Overall Accuracy 92.10 % J

Total Hard Just passed Just failed Soft No

|dentified
§ Hard 82
‘—3 Just Passed 18 2 (11.1%)
[ Just failed 18 1(5.55%) 1(5.55%) 7 (38.9%)
g Soft 72 4 (5.56%)
Precision 98.8 % 100 % 100 % 98.60 %
Sensitivity/ recall 100 % 88.90 % 50 % 94.40 %
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Conclusion

« HSI has the potential to automate classifying prawns based on their

hardness

 Both VNIR and SWIR cameras were suitable
* (> 90 % sorting accuracy)

* VNIR cameras are more cost effective than SWIR cameras
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Where to

 Improving accuracy with more samples
* Finding / making suitable platforms:
» Screens — Augmented reality — Automatic sorting machines

 On farm trial
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