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Recognition of Pistachio Warieties B@ed on Machine Vision, Gabor
Filters, en Algorithm

ABSTRACT -

This study proposesa‘n&cie and method for recognizing pistachio varieties by leveraging Gabor filters for feature
i feature selection, aiming to enhance classification accuracy and speed. Unlike
conventional approaches that f; on individual processing of pistachio kernels—which, despite high accuracy, are time-
demanding—the proposed method employs holistic processing of images containing
significantly accelerating the recognition process. Key textural and shape-based features are
abor filters. Subsequently, the genetic algorithm is applied to select optimal features and reduce
data redu refined feature set is then classified using the K-Nearest Neighbor (KNN) algorithm. Experiments
conducted o aset of 1,000 sub-images covering five common pistachio types (Akbari, Ahmad Aghaei, Kaleh Ghouchi,
Fandoghi, and'Badami) yielded an average classification accuracy of 99.5%. In comparison with deep learning models, the
proposed method demonstrates competitive performance while requiring no extensive training phase or high computational
resources. This results in a faster and more resource-efficient implementation, making it particularly suitable for industrial
applications, especially in automated pistachio processing and packaging systems. The proposed method contributes to the
automation of agricultural workflows, reducing both processing time and labor costs, and offers a practical solution for
real-time classification in resource-constrained environments.

multiple pistachios, th
initially extracted usj

Keywords: Gabor Filter, Genetic Algorithm, Image Classification, K-Nearest Neighbor Classifier (KNN), Pistachio
Recognition.
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Introduction
Pistachio is one of Iran’s most significant non-0il export products, contributing substantially
to the country's economy. Iran ranks among the top global pistachio producers, with several

research direction. Among various texture analysis techni
né g a computationally efficient

effective in extracting meaningful patterns fro
alternative to deep learning-based approac!

Methods
This study proposes a machine vision-based Method for pistachio classification using
texture analysis. The approach consi f several gleps:
1. Image Acquisition & Preprocgssify: Hi solution color images of bulk pistachios
(3498 x 2542 pixels) ed using a scanner at 300 dpi. Images were
converted to @rayscale,

pplied to the sub-images. The mean and standard deviation of

ere computed, resulting in a 40-dimensional feature vector.

tion: A genetic algorithm (GA) was employed to optimize feature

¥ reducing the initial 40 features to 18 while preserving classification
p mance.

4. Classification: The selected features were input to a K-nearest neighbor (KNN)
classifier using the 2 distance metric. A dataset comprising 1000 sub-images from
five pistachio varieties was used for evaluation.

of 20 filters)
filt yma
3. Feature

Results
The proposed method achieved an overall classification accuracy of 99.5%, significantly
outperforming a reference method (Shamsi-Goshki et al., 2013) with 94.8% accuracy. The

genetic algorithm effectively reduced computational complexity while maintaining
classification performance. Performance metrics, including precision, recall, and F1-score,
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confirmed the superiority of the proposed approach over previous methods. Additionally,
the proposed bulk classification approach is more suitable for industrial applications
compared to conventional methods that classify individual pistachios.

Conclusions

This study demonstrates the effectiveness of combining Gabor filters, genetic algorithms,
and KNN classification for pistachio type recognition. The approach achieves high accuracy
with significantly lower computational costs than deep learning models, making it suitable
for large-scale industrial applications. Future research can explore integrating deep learning
with texture-based methods for further improvements.
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