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ABSTRACT: Among the most extensively farmed and frequently used foods worldwide is a potato. They provide vital
nutrients and nourishment, making them an integral diet in numerous countries. Yet, a number of illnesses can affect
potato crops, which can cause owners to suffer large financial losses. Many kinds of pathogens, particularly viruses,
bacteria, fungi, and nematodes, are responsible for these illnesses. To ensure a profitable potato crop, quick
identification and efficient handling of these pests are essential. The application of machine learning approaches to
agricultural tasks, particularly disease identification, has garnered growing curiosity in the past few years. Machine
learning strategies are perfect for discovering agricultural illnesses because they can analyse huge data sets and find
trends. As a result, numerous machine learning-based algorithms for detecting potato diseases have been developed.
Convolutional Neural Networks (CNNs), a deep learning technique, is used by multiple systems to diagnose problems
in potato crops. The programme can detect infections in actual time has a success rate of over 90%. It was trained on a
collection of photos of both normal and diseased potato crops. The efficacy of machine learning in detecting potato
diseases constitutes one of its main advantages. Conventional disease detection methods frequently call on skilled
individuals to personally inspect crops that can prove costly and costly. Machine learning makes it possible to swiftly
and correctly identify diseases, enabling owners to make the appropriate precautions to avoid spreading of illness and
reduce the loss of crops. Machine learning (ML) approaches provide a rapid, precise, and economical way to identify
illnesses in potato crops promptly, enabling prompt and efficient control.

KEYWORDS: Leaf blight, late blight, early blight, potato scab, bacterial wilt, powdery scab, Convolutional Neural
Networks (CNNs).

I. INTRODUCTION

Among the oldest and most frequently eaten and well-liked root veggies worldwide is the sweet potato. It is not only
used in various culinary dishes but also serves as a major source of nutrition for many. However, like any other crop,
potatoes are vulnerable to diseases caused by fungi, bacteria, and viruses. [1][2] These diseases can significantly reduce
crop yield and quality, resulting in massive economic losses for farmers. Traditionally, potato diseases were identified
and diagnosed by inspecting the leaves, stems, and tubers manually. In addition to taking a long time, this procedure
was highly susceptible to error by humans, which could have resulted in inaccurate diagnosis and inadequate solutions.
But as innovation has developed, deep learning and machine learning have shown promise as diagnostic tools for
accurately identifying and diagnosing potato problems early on.[3]

Artificial intelligence's machine learning field gives machines the capacity to acquire knowledge and make judgements
without explicit programming. Conversely, deep learning is an element of machine learning that handles and analyses
massive volumes of data via artificial neural networks. [4] With the use of these cutting-edge methods, enormous
volumes of agricultural info, such as pictures and sensor readings, may be analysed to find trends for early
identification of disease. Insect and disease detection represent one of the main uses of deep learning and machine
learning in farming. With the help of high-resolution cameras and sensors, images of plants can be captured and fed
into machine learning algorithms for analysis. These algorithms can learn to differentiate between healthy and infected
plants, and even identify specific diseases based on their visual symptoms.[5]

IJIRSET©2024 |  An SO 9001:2008 Certified Journal | 4452


http://www.ijirset.com/

International Journal of Innovative Research in Science, Engineering and Technology IJIRSET)

ﬁ"‘ |le-I1SSN: 2319-8753, p-ISSN: 2347-6710| www.ijirset.com | Impact Factor: 8.423| A Monthly Peer Reviewed & Referred Journal |

J|RSET || Volume 13, Issue 4, April 2024 ||

| DO1:10.15680/1JIRSET.2024.1304188 |

The application of machine learning and deep learning to potato detection of diseases has yielded positive outcomes. A
recent study by researchers from Michigan State University showed that deep learning algorithms could identify and
classify six major potato diseases with an accuracy of over 95%. These diseases included late blight, early blight,
blackleg, pink rot, brown spot, and powdery scab. This technique may substantially decrease the amount of time and
energy needed to perform physical diagnosis, allowing farmers to conduct swiftly and efficiently disease-control
actions.[6]

The sensor information gathered from potato farms is also suitable for machine learning and deep learning as well as to
picture analytics. These devices monitor a range of climatic parameters, including soil moisture, temperatures, and
relative humidity, all of that have an impact upon the development and propagation of infection. Algorithms that use
machine learning can forecast the probability of pest epidemics by evaluating this information, which enables farmers
to come to well-informed decisions regarding crop care and preventive strategies. The capacity of machine learning
and deep learning to consistently improve and become better is an additional advantage of employing them to identify
potato diseases.[7]

As more data is fed into the algorithms, they can adapt and refine their predictions, leading to more accurate and
reliable results over time. Moreover, these techniques are cost-effective and easy to implement, making them suitable
for small-scale farmers as well.[8] Potato detection and diagnosis of diseases has showed great promise for machine
learning and deep learning. Because of the rapid and precise handling of vast volumes of information, computers can
assist farmer in early detection of diseases, which improves crop care and increases productivity. This type of
equipment has the power to completely change how we track and treat diseases of plants, improving the productivity
and sustainability of farming as it develops and becomes more widely available.[9][10]
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Figure 1. Structure of Machine Learning

Il. RELATED WORK

The detection of flaws in farm products—especially in potatoes—Iargely depends on the application of computer
vision and image processing techniques. Studies continues to be conducted in this area, however the processing of
images and Al are being used more and more in farming to detect and categorise diseases and pests that affect crops
and fruits. This research examines five types of potato infections using neural network convolution (CNN) approaches.
A spreadsheet with 5,000 photos of potatoes was employed. We contrasted the outcomes obtained from our potato flaw
method for classification with those of various others including transfers learning, R-CNN, VGG, Alexnet, and
Googlenet. The outcomes demonstrate that the reinforcement learning technique's suggested reliability is greater than
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that of previous research. In certain classifications, we achieve rates of precision of 100% and 99%, correspondingly.

[1]

The progress of agricultural output is critical to a nation's economic development. Yet, the biggest obstacle to
agricultural output as well as quality is plant diseases. Early detection of diseases of plants is essential to the good
health and welfare of the entire world. During trips to the site, an analyst visually evaluates each plant as part of the
standard evaluation approach. Yet, due to a lack of precision and limited human resource connectivity, inspection by
hand for pests in agriculture is limited. In order to address these problems, robotic techniques that can accurately
identify and classify a wide range of diseases of plants are needed. Accurately identifying and categorising plant
illnesses is a laborious task due to low-impact data present in both the foreground and background of the picture, the
striking colour similarity between unaffected and infected plant regions, noise that exists in the specimens, and
variations in the location, chrominance, framework, and overall dimensions of plant leaves. The three stages in the
process are as followed. Labels are created first in order to identify the area of interests. Subsequently, a refined
version of CenterNet is presented, suggesting DenseNet-77 for the extraction of deep keypoints. Lastly, a number of
plant diseases are detected and categorised using the one-stage detection CenterNet. [2] Among the most widely grown
and consumed foods in the globe is the potato. It is a vital source of nourishment and meals for thousands of humans
worldwide. Yet, a number of illnesses that can drastically lower crop productivity and quality are a common threat to
potato farming. In the past, skilled experts have carried out the labour- and time-intensive manual method of detecting
potato diseases. Advances in technology have led to the exploration of deep learning and machine learning algorithms
as viable solutions for efficient and systematic potato disease diagnosis. [3][4]

"Machine intelligence oriented identification of potato diseases" classified potato infections according to their signs by
combining machine learning methods such as vector machines, decision trees, and k-nearest neighbors. The outcomes
demonstrated a high degree of infection detection accuracy, demonstrating the possibilities of machine learning within
this field.[5] In the study "ldentification of early blight infection in potatoes utilizing deep learning methods,"
Convolutional Neural Networks (CNNSs), a type of deep learning model, were utilised to identify early blight diseases
in crops of potatoes. The machines attained a 93.33% accuracy rate after being trained on pictures of both good and
unhealthy potato leaf.[6] "Potato disease diagnosis with machine learning models centered on leaf image identification"
- This study classified several potato illnesses relying on leaf images by combining artificial neural networks (ANNSs)
and transfer learning techniques. High precision as well as rapid illness detection capability were demonstrated by the
results.[7]

In "The term "real- identification of potato infections utilizing deep neural networks and loT-based platforms," the late
blight infection in potatoes was identified through the use of actual time image analysis and a deep learning model. The
pictures were taken with a camera that was linked to an Internet of Things system, which made it possible to identify
the illness early and treat it quickly. [8] In the article titled "Potato infections categorization utilizing deep learning
methods: A comparison research," the effectiveness of several deep learning models—including adversarial generative
networks (GANSs), CNNs, and long short-term memory (LSTM) networks—in the categorization of potato diseases
was examined. CNNs outperformed all other models, as seen by their accuracy of 98.43%. [9][10]

I1l. CONCLUSION

An additional reliable approach to classifying diseases is provided by deep learning techniques. The system is less
susceptible to biases and human mistake because it was trained on an extensive collection of photos. This may
produce more reliable and precise findings, giving farms the trustworthy data they need to choose their crops. Deep
learning has yielded encouraging results in a number of studies that have classified and detected potato diseases. In
one study, a deep convolutional neural network was utilised to identify four prevalent potato disorders with above 90%
accuracy. An additional study conducted in India identified and categorised six common potato illnesses with a 94%
accuracy rate. In summary, deep learning techniques have demonstrated significant promise for the identification and
categorization of potato diseases. They provide a quicker, more precise, and impartial method for detecting and
categorising illnesses, which in the end can support agriculture in making wise decisions and reducing losses to crops.
Deep learning has the potential to significantly improve potato output and availability in the future with additional
developments and agreements.
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