Journal of Environmental Sciences Studies (JESS) Vol. 10, No. 2, Summer (2025)

Journal of Environmental Sciences Studies (JESS)
Volume 10, Number 2, Summer, (2025)

FANPAYA

Knowledge Based Company
(PUBLISHERS)

Journal Homepage: www.jess.ir
Print ISSN: 2588-6851 Online ISSN: 2645-520X

Identification of Red Rot in Sugarcane using Image Processing

and Convolutional Neural Network
Razieh Pourdarbani *, Sajad Sabzi?

“1. Dept. of Biosystem Engineering, University of Mohaghegh Ardabili, Ardabil, Iran
2. Dept. of Biosystem Engineering, Gorgan University of Agricultural Sciences and Natural
Resources, Gorgan, Iran
“Email Address: r_pourdarbani@uma.ac.ir
Article Info ABSTRACT
Sugarcane is one of the most important industrial plants that plays an important
Article Type: role in the country's economy. However, various pathogens can settle on the

Research Paper
Avrticle History:

Received Date:
2023/04/19
Revised Date:
2023/05/23
Accepted Date:
2023/05/24
Published Date:
2025/08/12

Keywords:
Sugarcane,
CNN,

Red Rod,

Image processing.

pods and stalks of sugarcane and cause pollution and cause a qualitative and
quantitative decline in the final product. Red rot is one of the most serious
diseases of sugarcane, and the purpose of this research is to identify it with the
help of three convolutional neural networks named ResNet, DensNet and VGG.
First, a sufficient number of healthy and diseased sugarcane was prepared. The
proposed models were trained and tested and evaluated. To evaluate the
performance of the classifiers, parameters of precision, accuracy, F-scire and roc
curve were used. The correct identification rate of ResNet, DenseNet and VGG
models was 99%, 98% and 98%, respectively.
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EXTENDED ABSTRACT

Introduction

Various industrial plants are being cultivated in the world to produce food or industrial materials.
Among these, sugarcane is one of the plants that are used and cultivated both for the extraction of sugar
materials and also for the paper-making, alcohol-making, and chemical industries. Automatic plant
disease classification algorithms are very important in agriculture. Early and fast identification of plant
diseases is difficult due to the lack of necessary infrastructure in many parts of the world. Using modern
technologies, high-quality images of smartphone are available worldwide. In Iran, sugarcane cultivation
has reached 7 million tons with a growth of 70% in 2016. Sugarcane cultivation is expanding in different
regions of Iran which is being cultivated mainly in Khuzestan province. Many agricultural and industrial
complexes have been established for the cultivation and processing of sugarcane. The importance of
sugarcane is so high in economy and lots of job opportunities have been created. Therefore, it is
necessary to know and control pathogenic agents.

Materials and methods

First, 1200 images of sugarcane were collected. 70%, 20% and 10% of the data was allocated to train
set, validation and test set, respectively. Figure 1 shows a number of samples under training. Also, see
figure 2 for classes of healthy and infected by red rot. The aim of this research is to identify one of the
famous diseases named red rot using three convolutional neural networks namely ResNet, DenseNet
and VGG. To evaluate the performance of the classifiers, the parameters of precision, accuracy, F-
criterion and ROC curve were used .

Results and discussion

The results of ResNet classifier showed that the correct identification rate of ResNet method was 99%.
After epoch 20", the accuracy of training the model has reached over 90%. In general, by measuring
the difference between the train and validation graphs, we can see that the model is well trained. The
Precision-Recall chart and the ROC chart for the healthy and diseased classes, respectively.The results
of confusion matrix for Densent classifier showed that the correct identification rate of DenseNet
method was 98%. Since the accuracy of model training has reached over 90% after 15" epoch. Since
the difference between the train and validation graphs is not much more, so the model is well trained.
Regarding VGG classifier, the correct identification rate was 98%. The oscillation of the graph is small
and the difference between training and validation is small.

Conclusion

Automatic disease detection algorithms are very important in agriculture. Early detection of plant
diseases is difficult. Using modern technologies, high-quality images of smartphone are available
worldwide. This paper aimed to detect red rot in sugarcane using three convolutional neural networks
named ResNet, DensNet and VGG. The correct identification rate of ResNet, DensNet and VGG
models was 99%, 98% and 98%, respectively.
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