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1 (Visible/Near Infrared) Spectroscopy 
2 Multispectral/Hyperspectral Imaging 
3 Nuclear Magnetic Resonance (NMR) Imaging 
4 X-ray Computed Tomography 
5 Dielectric Spectroscopy 
6 Mid Spectroscopy 
7 Hyperspectral Spectroscopy 
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8 Interquartile Range (IQR) 
9 Multiplicative Scatter Correction (MSC) 
10 Standard Normal Variate (SNV) 
11 Vector Normalization (VN) 
12 First Derivative (FD) 
13 Second Derivative (SD) 
14 Anomaly Detection 
15 Isolation Forest 
16 Minimum Covariance Determinant 
17 One-Class Support Vector Machine 
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18 Multicollinearity   
19 Supervised 
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Abstract 

Pomegranate is one of the most important garden products in Iran. In addition to its high commercial-economic value, it 
has many nutritional benefits. Due to the lack of appropriate development of processing technologies in this sector, 
factories use completely traditional and limited methods for measuring the quality of pomegranate, which reduces the 
quality of the final product. In the present study, the feasibility of utilizing non-destructive technology of visible and near-
infrared (Vis/NIR) spectroscopy was investigated to determine the pomegranate fruit juice volume. In addition to raw 
spectral data of the samples were subjected to a wavelength of 400 to 2500 nm, five preprocessed data series from 
multiplicative scatter correlation (MSC), standard normal variate (SNV), vector normalization (VN), first derivative (FD), 
second derivative (SD) were used for data analyzing. The prediction models of juice volume were developed by PLSR. 
The model was established according to machine learning algorithms using PYTHON 3.8 software. The results predicted 
the juice volume by 98% coefficient of determination which was obtained from the combination of SNV and PLSR model. 
 
Key words: Pomegranate, Spectroscopy, Machine Learning, Non-Destructive Method 
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