Journal of Tourism and Sports Management (JTSM) (ISSN: 2642-021X) 2024

SciTech Central Inc., USA Vol. 6(2)
1919-1927

A COMPARATIVE ANALYSIS OF
ALGORITHMS FOR AUTOMATED DISEASE
DETECTION IN POMEGRANATE CROPS

Prashant B Wakhare”
AISSMS Institute of Information Technology, Pune, Maharashtra, India

Riyaz A Jamadar

AISSMS Institute of Information Technology, Pune, Maharashtra, India
Pritesh A Patil

AISSMS Institute of Information Technology, Pune, Maharashtra, India.
Received 01 February 2024; Revised 06 February 2024; Accepted 28 February 2024

ABSTRACT

Pomegranate is an economically important fruit crop susceptible to various
diseases caused by pathogens. Traditional disease detection methods in pomegranate crops
rely on time-consuming visual inspection, leading to delays in diagnosis and limited disease
management options. Automated disease detection systems offer advantages such as early
detection, objective assessments, real-time monitoring, and resource optimization. Algorithms
play a crucial role in achieving accurate and efficient disease detection. This paper presents a
detection technique for disease identification in pomegranate crops, utilizing image processing
and machine learning algorithms. The related work explores machine learning, neural
networks, deep learning, image processing, hyperspectral imaging, and sensor-based
approaches for disease detection in pomegranate plants. The suggested algorithms include
machine learning, neural networks, deep learning, image processing, hyperspectral imaging,
CNN-LSTM models, and sensor-based approaches. The findings contribute to improved crop
health management, reduced losses, and sustainable agricultural practices in pomegranate
cultivation. Researchers and practitioners can select suitable algorithms and techniques to
develop automated disease detection systems based on their specific requirements and
available resources.
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INTRODUCTION

Pomegranate (Punicagranatum) is an economically important fruit
crop cultivated worldwide. However, pomegranate crops are highly susceptible
to various diseases caused by fungi, bacteria, viruses, and other pathogens.
These diseases, if left undetected or untreated, can lead to significant yield
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losses, reduced fruit quality, and economic hardships for farmers.
Traditionally, disease detection in pomegranate crops has relied on visual
inspection by agricultural experts, which is time-consuming, subjective, and
may not be reliable for early disease identification. Manual detection methods
often result in delays in disease diagnosis, leading to the spread of pathogens
and limited options for effective disease management. Furthermore, as
pomegranate cultivation expands and the scale of farming operations increases,
there is a growing need for efficient and automated disease detection systems.
Automated disease detection in pomegranate crops offers several important
advantages. Firstly, it enables early detection, allowing for timely intervention
and management strategies to mitigate the spread and severity of diseases.
Early detection increases the chances of successful treatment and reduces the
reliance on broad-spectrum chemical pesticides, leading to more sustainable
and environmentally friendly farming practices.

Secondly, automated disease detection systems provide objective
and consistent assessments, reducing the potential for human errors and
subjectivity associated with visual inspections. By utilizing advanced
technologies such as computer vision, machine learning, and remote sensing,
these systems can analyze large datasets, capture subtle disease symptoms, and
accurately differentiate between healthy and diseased plants. Moreover,
automated disease detection facilitates real-time monitoring of pomegranate
crops, enabling farmers to promptly respond to disease outbreaks, adjust
disease management strategies, and optimize resource allocation. The ability to
detect diseases at an early stage allows for targeted treatments, reducing the
need for widespread pesticide application and minimizing the associated costs.
Additionally, automated disease detection in pomegranate crops contributes to
the advancement of precision agriculture. By leveraging technology and data-
driven approaches, farmers can optimize the use of inputs such as fertilizers,
irrigation, and crop protection measures, thereby increasing efficiency and
reducing environmental impacts.

Algorithms play a crucial role in achieving accurate and efficient
disease detection in pomegranate crops. Here is a brief overview of their
significance:

Improved Accuracy

Algorithms, especially those based on machine learning and artificial
intelligence, can analyze complex datasets and patterns with high precision.
They can identify subtle disease symptoms that may be difficult for human
observers to detect. By leveraging algorithms, disease detection systems can
achieve a higher level of accuracy in identifying and classifying diseases in
pomegranate plants, minimizing the chances of false negatives or false
positives.

Early Detection

Early detection of diseases is essential for effective disease
management. Algorithms can be trained to recognize disease symptoms at their
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initial stages, even before they become visible to the naked eye. This early
detection allows for timely intervention, preventing the spread of diseases and
reducing crop losses. Algorithms can analyze large volumes of data rapidly,
enabling real-time monitoring and alerting farmers to potential disease
outbreaks.

Objectivity and Consistency

Automated disease detection systems based on algorithms provide
objective and consistent assessments. They eliminate the subjectivity and
variability associated with visual inspections by human observers. Algorithms
follow predefined rules and criteria, ensuring uniformity in disease detection
across different observers and locations. This consistency enables reliable and
comparable disease data, supporting decision-making for disease management
strategies.

Scalability

Algorithms enable the scalability of disease detection systems. Once
developed and trained, algorithms can be applied to large datasets and can
handle a high volume of plant samples. This scalability is particularly valuable
in pomegranate farming, where large-scale cultivation and monitoring are
common. Algorithms can process and analyze data from numerous plants
efficiently, making them suitable for commercial-scale applications.

Optimization of Resources

Automated disease detection systems based on algorithms facilitate
the optimization of resources in disease management. By accurately identifying
the presence and severity of diseases, farmers can precisely target their
interventions, such as applying pesticides or implementing specific cultural
practices. This targeted approach minimizes the use of resources and reduces
environmental impacts while maintaining effective disease control.

Technological Advancements

Algorithms are at the core of cutting-edge technologies such as
computer vision, machine learning, and remote sensing. These advancements
allow for the integration of multiple data sources, such as imagery, spectral
data, and sensor readings, to enhance disease detection capabilities. Algorithms
can extract relevant features from various data types and learn complex
patterns, improving the overall performance of disease detection systems.

Algorithms are essential for achieving accurate and efficient disease
detection in pomegranate crops. They enable improved accuracy, early
detection, objectivity, scalability, resource optimization, and leverage
technological advancements. By harnessing the power of algorithms,
automated disease detection systems can significantly enhance crop health
management, reduce losses, and promote sustainable agricultural practices in
pomegranate cultivation.
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RELATED WORK

The authors Sudha & Menaga, (2023) have conducted a comparative
study on functional machine learning and statistical methods for disease
detection and weed removal in agriculture. They explored different algorithms
and techniques to enhance agricultural yield. The authors Okere, Ambaw,
Perold, & Opara, (2023) have focused on using Vis-NIR and SWIR
hyperspectral imaging methods to detect bruises in pomegranate fruit. They
investigated the application of spectral imaging for accurate detection of fruit
damage. The authors Dhakate, Ingole, (2015) have presented a study on the
diagnosis of pomegranate plant diseases using neural networks. They utilized
neural network algorithms for disease detection and classification in
pomegranate plants. The authors Aanis Ahmad, Dharmendra Saraswat, & Aly
El Gamal, (2022) have conducted a survey on the use of deep learning
techniques for plant disease diagnosis. They provided insights and
recommendations for the development of appropriate tools in the field of smart
agricultural technology. The authors Sannakki, Rajpurohit, Nargund & Kumar,
Arun, (2011) have proposed a hybrid intelligent system for automated
pomegranate disease detection and grading. They combined different
techniques, possibly including image processing and machine learning, to
develop an intelligent system for accurate disease detection. The authors Qi,
Zhichao, Lan (2021) have conducted a comparative analysis of machine
learning algorithms for the detection of organic and non-organic cotton
diseases. They compared the performance of different algorithms to identify
the most effective approach for disease detection in cotton plants. The authors
Sandeep Kumar, Arpit Jain, Anand Prakash Shukla, Satyendr Singh, Rohit
Raja, (2021) have focused on disease detection in pomegranate using image
processing techniques. They explored various image processing methods to
identify and classify diseases affecting pomegranate plants. The authors
Akhilesh Kumar, (2020) have proposed a classification system for
pomegranate leaf diseases using image processing and machine learning
techniques. They developed algorithms to detect and classify diseases based on
analysis of pomegranate leaf images. The authors Nirmal, Pramod Jadhav,
Santosh Pawar, (2022) have presented an early detection system for
pomegranate disease using machine learning and Internet of Things (loT).
They combined machine learning algorithms with l1oT technology to enable
timely disease detection in pomegranate plants. The authors Pawara, Nawale,
Patil, & Mahajan, (2018) have utilized image processing and deep learning
techniques for the detection and identification of pomegranate leaf diseases.
They explored the application of these techniques to accurately identify and
classify diseases affecting pomegranate leaves. The authors Wakhare,
Neduncheliyan, (2023) have proposed an effective pomegranate fruit
classification system based on CNN-LSTM deep learning models. They
utilized deep learning techniques, specifically CNN-LSTM models, for
accurate classification of pomegranate fruits. The authors Vasumathi,
Kamarasan, (2021) have conducted a comprehensive study of feature
extraction techniques for plant leaf disease detection. They explored different
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feature extraction methods and evaluated their effectiveness in detecting
diseases in plant leaves. The authors Vishnoi, Kumar, & Kumar, (2020) have
focused on plant disease detection using hyperspectral imaging. They
investigated the application of hyperspectral imaging techniques for accurate
and early detection of diseases in plants. The authors Moghadam, Ward, Goan,
Jayawardena, Sikka, Hernandez, (2017) have conducted a review of the
detection and classification of plant leaf diseases using digital image
processing methods. They provided an overview of various image processing
techniques employed in plant disease detection. The authors Mohammed &
Yusoff, (2023) have conducted a review on pomegranate diseases and
detection using sensors. They discussed the use of sensor technology for
disease detection and monitoring in pomegranate plants. The authors Sameera,
Deshpande, (2018) have developed a system for pomegranate disease detection
and classification, although specific techniques or algorithms used were not
mentioned. The authors Pawar & Jadhav, (2017) have proposed an ensemble
learning approach for pomegranate disease classification using deep
convolutional neural networks (CNNs). They employed a combination of
CNNs and ensemble learning techniques to improve disease classification
accuracy. The authors Goel, Jain, & Sinha (2018) have conducted a review on
plant disease detection using image processing techniques. They discussed
various image processing algorithms and approaches employed in the field of
plant disease detection. The authors Wakhare, Neduncheliyan, Thakur, (2022)
have developed a fruit healthiness detection and filtering system, but specific
techniques used were not mentioned. The authors Bharate, Shirdhonkar, (2017)
have proposed a fruit disease identification system based on an improved
Densenet fusion defogging algorithm. They explored the use of image fusion
and defogging techniques to enhance the accuracy of fruit disease
identification. The authors Hegde, Venkatesh, Tandel, (2022) focused on
disease identification in pomegranate crops using a leaf detection technique
(Table 1).

SUGGESTED ALGORITHMS FOR POMEGRANATE DISEASE
DETECTION AND CLASSIFICATION

Machine learning algorithms

Since several studies Sudha, Menaga (2023); Sandeep Kumar, Arpit
Jain, Anand Prakash Shukla, Satyendr Singh, Rohit Raja, (2021); Akhilesh,
Kumar, (2020) employed machine learning algorithms, it would be beneficial
to explore popular algorithms such as decision trees, random forests, support
vector machines (SVM), and k-nearest neighbors (KNN). These algorithms can
provide accurate classification models and are commonly used in agricultural
applications.

Neural network algorithms

If you are interested in disease diagnosis and early detection in
pomegranate plants, considering neural network algorithms (Dhakate & Ingole,
(2015) Nirmal, Pramod Jadhav, Santosh Pawar, (2022) such as feed forward
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neural networks or convolutional neural networks (CNN) could be a suitable
choice. Neural networks have shown promising results in image-based disease
detection tasks.

Reference

1

10

11

12

13

14

15

16

17

18

19

20

Algorithm(s) Used

Functional Machine Learning,
Statistical Methods

Hyperspectral Imaging

Neural Network

Deep Learning Techniques

Hybrid Intelligent System

Machine Learning Algorithms

Image Processing

Image Processing, Machine Learning
Techniques

Machine Learning, Internet of Things

Image Processing, Deep Learning
Techniques

CNN-LSTM Deep Learning Models
Feature Extraction Techniques
Hyperspectral Imaging
Digital Image Processing
Sensors
Disease Detection and Classification

Ensemble Learning, Convolutional
Neural Networks

Image Processing

Image Processing

Improved Densenet Fusion
Defogging Algorithm

Table 1. Summarizing the algorithms and techniques discussed in the related work.

Approach
Comparative study of different algorithms in
disease detection and weed removal for enhanced
agricultural yield.

Vis-NIR and SWIR hyperspectral imaging
method to detect bruises in pomegranate fruit.
Diagnosis of pomegranate plant diseases using a
neural network.

Survey on using deep learning techniques for
plant disease diagnosis and recommendations for
appropriate tools.

Hybrid intelligent system for automated
pomegranate disease detection and grading using
image processing techniques.
Comparative analysis of machine learning
algorithms for detection of organic and
nonorganic cotton diseases.

Disease detection in pomegranate using image
processing techniques.
Classification of pomegranate leaf diseases by
image processing and machine learning
techniques.

Early detection of pomegranate disease using
machine learning and Internet of Things.
Detection and identification of pomegranate leaf
diseases using image processing and deep
learning techniques.

Effective pomegranate fruit classification based
on CNN-LSTM deep learning models.
Comprehensive study of feature extraction
techniques for plant leaf disease detection.
Plant disease detection using hyperspectral
imaging.

Detection and classification of plant leaf diseases
using digital image processing methods.
Review on pomegranate diseases and detection
using sensors.

Pomogranite disease detection and classification
using unspecified techniques.
Ensemble learning approach for pomegranate
disease classification using deep convolutional
neural networks.

Review on plant disease detection using image
processing.

Fruit healthiness detection and filtering system
using unspecified techniques.

Fruit disease identification based on an improved
Densenet fusion defogging algorithm.
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Deep learning techniques

If you have access to large datasets and want to leverage the power
of deep learning, employing deep learning techniques (Nirmal, Pramod Jadhav,
Santosh Pawar, 2022). Pawar, & Jadhav, (2017) like CNNs can be a valuable
approach. CNNs have demonstrated exceptional performance in image
classification tasks and have been successfully applied to plant disease
detection.

Image processing techniques

References Sannakki, Rajpurohit, Nargund & Kumar, Arun (2011);
Akhilesh, Kumar, (2020); Nirmal, Pramod Jadhav, Santosh Pawar, (2022);
Wakhare PB, Neduncheliyan (2023); Vishnoi, Kumar, & Kumar, Pawar,
Jadhav, (2017) highlight the effectiveness of image processing techniques for
disease detection and classification. Considering techniques like image
segmentation, feature extraction, and pattern recognition can be beneficial in
analyzing plant images and detecting diseases accurately.

Hyperspectral imaging

If you have access to hyperspectral imaging technology, you can
explore the methods described in Reference (Moghadam, Ward, Goan,
Jayawardena, Sikka, Hernandez, 2017). Hyperspectral imaging can provide
detailed spectral information and enable advanced analysis for disease
detection and classification.

CNN-LSTM deep learning models

If your focus is on pomegranate fruit classification, as described in
Reference 11, employing CNN-LSTM models can be a suitable choice. These
models can effectively capture spatial and temporal dependencies in the data,
allowing for accurate fruit classification.

Sensor-based approaches

References Sameera, Deshpande,2018; Bharate, Shirdhonkar, (2017)
suggest the use of sensors for disease detection and fruit health assessment.
Depending on the specific sensors available, you can design algorithms based
on signal processing techniques and develop appropriate models for disease
detection and classification.

Improved fusion algorithms

Reference Hegde, Venkatesh, Tandel, (2022) mentions an improved
Densenet fusion defogging algorithm for fruit disease identification. If fog or
haze is a challenge in your imaging setup, considering similar fusion
algorithms that enhance image quality and facilitate accurate disease detection
can be advantageous.
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CONCLUSION

Automated disease detection in pomegranate crops offers numerous
advantages over traditional manual methods. It enables early disease detection,
which allows for timely intervention and management strategies to mitigate the
spread and severity of diseases. By leveraging advanced technologies such as
computer vision, machine learning, and remote sensing, automated systems can
analyze large datasets, accurately differentiate between healthy and diseased
plants, and provide objective and consistent assessments. The related work in
the field of pomegranate disease detection and classification has explored
various algorithms and techniques. Machine learning algorithms, neural
networks, deep learning techniques, image processing technigues,
hyperspectral imaging, CNN-LSTM models, sensor-based approaches, and
improved fusion algorithms have all shown promise in different aspects of
disease detection and classification in pomegranate crops. Depending on the
specific requirements and available resources, researchers and practitioners can
choose the most appropriate algorithms and techniques to develop effective
automated disease detection systems for pomegranate cultivation. By
leveraging technology and data-driven approaches, farmers can optimize
resource utilization, improve disease control, and contribute to the
advancement of precision agriculture in the pomegranate industry.
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