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Abstract

Iran is the largest saffron producer in the world. Saffron is of great economic importance and due to increasing
activities of export competitors, it requires support, expansion, and development of exports. The growing
trend of saffron export share on one hand and income generation and entrepreneurship for rural residents on
the other hand double the necessity of attention to this product. Competition in this supply chain, despite
powerful competitors, will be possible through mechanizing processes from cultivation to harvesting and
grading to packaging. Therefore, evaluating the physical characteristics of saffron for proper grading is
considered essential. In this study, the physical characteristics for the purpose of saffron grading using various
artificial intelligence methods including Multilayer Perceptron Neural Networks (MLP), Learning Vector
Quantization (LVQ), Self-Organizing Maps (SOM), Fuzzy Neural Networks (FNN), and Adaptive Neuro-
Fuzzy Inference System (ANFIS) have been investigated. The database under study relates to 113 saffron
samples categorized into 4 classes of Saffron Negin (top quality), Grade 2 Saffron (good), Grade 3 Saffron
(normal), and Grade 4 Saffron (poor) collected by the researchers. The analysis results show that saffron
grading considering uncertainties in the ANFIS model is superior to other methods, with a classification
accuracy of 97.5% and a test sample detection error rate of 0.3484.

Keywords: Artificial Neural Network, Neuro-Fuzzy Inference System (ANFIS), Saffron Evaluation, Saffron
Grading
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