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Worms Detection within Fresh Okra for Exporting by Near Infrared Technique
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Abstract
Fresh okra is an economic crop of Thailand for exporting. However, worms are the important problems in

fresh okra. Current detection uses a randomly detect methods with naked eyes and destroying samples, which the
decision of the examiner is probably incorrect and undermines product. So near infrared (NIR) spectroscopy
technique is an alternative for non-destructive analysis of worm detection within fresh okra. The classification
models could predict worms or no worm in fresh okra. Models are relationship between internal quality (worms or
no worm) and absorbed energy in near infrared region measured by developed NIR spectrometer using
transmittance mode in the wavelength region of 650-1100 nm. Then, the classification models were created by
principle component analysis (PCA), soft independent modeling of class analogy (SIMCA) and partial least square
discriminant analysis (PLSDA) techniques. The results showed that the PLSDA technique is the best for separation
of defected fresh okra with an overall accuracy of 90%.
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Figure 1 (a) Developed NIR system (b) Spectrum measurement of okra in transmittance mode
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Figure 2 Measurement position of each okra pod
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Table 1 Classification results of normal and worms destructed okra using discriminant analysis

Correction of calibration set (%) Correction of validation set (%)
Model (Pretreatment) Overall correction (%)
Normal okra Worm destruction Normal okra Worm destruction
SIMCA (First derivative) 25 97 34 97 44
PCA 65 80 51 84 63
PLS-DA (First derivative) 94 93 88 80 90
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Figure 3 Regression coefficient plot of calibration model for worms detection in okra developed

by Partial Least Square Discriminant Analysis (PLSDA)
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Figure 4 Scatter plots of Partial Least Square Discriminant Analysis (PLSDA) for worm detection

within fresh okra of (a) Calibration set (b) Validation set
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