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To enhance agricultural productivity, managing soil fertility and ensuring the availability of
essential nutrients such as potassium is of great importance. Potassium plays a vital role in
plant growth and physiological processes. However, its unbalanced application can lead to soil
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hyperspectral bands were directly used as inputs to the classification models. In the second
approach, only selected features were used for classification. The results showed that the
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EXTENDED ABSTRACT

Introduction

Soil fertility is a key factor in crop production and potassium is one of the most essential macronutrients
for plant growth and development. It plays a crucial role in enzyme activity, photosynthesis, and plant
resistance to diseases. Potassium fertilizers are classified into chlorine-containing and chlorine-free types,
with the latter being more beneficial for chlorine-sensitive crops. Potassium sulfate is produced through various
methods, but laboratory-based determination is costly and time-consuming. Therefore, developing precise,
fast, and cost-effective tools for measuring K.SOs is essential. This study focuses on implementing an accurate,
rapid, and economical method for estimating potassium sulfate content.

Materials and Methods

This study was conducted in the Image Processing Laboratory, llam University, llam, Iran. To determine
the potassium oxide level, seven different concentrations were analyzed. The measurement of potassium oxide
in the laboratory was performed using a flame photometer. The required images were captured through
hyperspectral imaging using a line-scanning method. Six hyperspectral images were taken for each sample,
resulting in 18 images per concentration and a total of 126 images. Image analysis and processing were carried
out using MATLAB software, including wavelength selection, feature extraction, and selection of efficient
features. Finally, the selected features were classified using artificial neural network method.

Results and Discussion

The results showed that the artificial neural network classifier achieved a classification accuracy of 91.3%
using selected features from hyperspectral images of potash fertilizer and 92.9% using all extracted features.
The proposed method offers high accuracy and reliability, along with advantages over laboratory-based
techniques, such as being non-destructive, fast, simple, and cost-effective.

Conclusions

Hyperspectral imaging combined with artificial neural networks mehtod offers high accuracy and
reliability while being non-destructive, fast, simple, and cost-effective compared to laboratory-based
techniques in estimation of the potassium oxide level in potash fertilizers. The proposed approach can be
utilized in the future for detecting other chemical elements in potash fertilizer. Additionally, it has the potential
to be expanded for assessing other chemical fertilizers.
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