
Vol. 71 No. 3s (2022) 
http://philstat.org.ph 

Mathematical Statistician and Engineering Applications 

ISSN: 2094-0343 
2326-9865 

258 

 

Apply Machine Learning with Smartphones to Detect and 

Recommend the Right Treatment for Plant Diseases 
 

1
Dr. Nidhi Mishra, 

2
Dr. F Rahman, 

3
Dr. PritiKumari 

1, 2
Assistant Professor, Faculty of Information & Technology, Kalinga University Raipur, 

Chhattisgarh 492101 
3
Assistant Professor, Faculty of Science, Kalinga University Raipur, Chhattisgarh 492101 

1
nidhi.mishra@kalingauniversitya.ac.in, 

2
f.rahman@kalingauniversitya.ac.in, 

3
priti.kumari@kalingauniversitya.ac.in 

 
Article Info 

Page Number: 258 – 264 

 Publication Issue: 

Vol. 71 No. 3s (2022) 

 

 

 

 

 

 

 

 

 

 

Article History 

Article Received: 22 April 2022 

Revised: 10 May 2022 

Accepted: 15 June 2022 

Publication: 19 July 2022 

Abstract 

Plant sicknesses cause significant harvest creation misfortunes 

around the world, and a great deal of huge exploration exertion has 

been coordinated toward making plant infection distinguishing 

proof and therapy methods more viable. It would be of 

extraordinary advantage to ranchers to have the option to use the 

ongoing innovation to use the difficulties confronting horticultural 

creation and thus further develop crop creation and activity 

productivity. In this work, we planned and executed an easy-to-

understand cell phone-based plant illness discovery and treatment 

suggestion framework utilizing AI (ML) methods. CNN was 

utilized for include extraction while the ANN and KNN were 

utilized to order the plant infections; a substance-based sifting 

proposal calculation was utilized to recommend significant 

medicines for the recognized plant illnesses after grouping. The 

aftereffect of the execution shows that the framework accurately 

identified and suggested treatment for plant illnesses. 

Keywords: Smartphone; Plant infections; Recommender 

framework; Treatment, Machine learning; Classification 

 

 

1. Introduction 

 

Farming is vital in any country on the planet as it normally turns out revenue and food to a 

critical part of the populace. Plant illness, explicitly on leaves, has turned into a wellspring of 

serious worry in the horticultural area as it generally makes harms crops and thus a decrease 

in the amount and nature of food creation. Nonetheless, expedient revelation and exact 

distinguishing proof of these illnesses could help with growing early treatment approaches 

while altogether decreasing monetary misfortune [1]. Ranchers in most non-industrial nations 

on the planet utilize visual review procedures for plant illness recognizable proof, which 

should be possible either by the rancher or by rural specialists. This assignment is incredibly 

drawn-out, unpleasant, and tedious. As of late, a ton of high-determination cell phones are 

delivered which don't just get and settle on telephone decisions, voice messages, and instant 

messages, yet additionally have various sorts of cutting edge usefulness, for example, the 

capacity to get to the web, computerized media as well as the ability to take excellent 

photographs. These gadgets are presently fundamental necessities in our routine and many 

individuals know all about how to work them. The possibilities of these gadgets could be 

saddled to determine a large portion of the horticultural difficulties looked at by ranchers. 
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Numerous scientists across the world have utilized current methods to expand the 

identification rate and the precision of the consequences of plant sickness. The strategies 

incorporate AI (ML) [2,3] which incorporates fake brain organizations (ANN), choice trees, 

support vector machines (SVM), and K-implies. Likewise, profound learning methods (DL) 

[4,5], for example, convolutional brain organizations (CNN) [6]. 

With the new progressions in innovation, recommender frameworks (RS) could be 

coordinated with AI methods to help ranchers in pursuing speedy choices on the best way to 

battle and control plant sicknesses that might need to obliterate their homestead produce. A 

proposal framework is a promising man-made reasoning (AI) strategy that could be utilized 

to naturally and expediently create ideas of pertinent things amidst countless options [7]. RS 

has been utilized to make clever proposals for intriguing motion pictures [8], books [9], style 

[10], eating fewer carbs [11], and other individuals. In the agrarian area, RS has likewise 

been used to prescribe compost online to ranchers [12], to anticipate soil richness and 

harmfulness [13], and to foresee reasonable supplements for treatment of various soil types 

[14]. 

Since the fast improvement of plant infections has turned into a significant test that is 

influencing horticulture around the world, there is likewise a requirement for speedy 

mediation to identify, screen, and prescribe successful treatment to enhance creation and limit 

misfortunes. This study presents an easy-to-understand portable-based framework for 

recognizable proof of plant illnesses and treatment proposals utilizing AI calculations. 

 

2. Literature survey 

A common sense plant sicknesses cause significant harvest creation misfortunes overall and a 

great deal of huge exploration exertion has been coordinated to make plant infection 

distinguishing proof and therapy methods more viable [15]. Many variables added to this 

issue, for example, change in atmospheric condition, advancement of microbe and vector as 

well as expansion in human versatility [16]. A portion of the normal infections that generally 

influence plants incorporates aster yellows, bacterial wither, scourge, rice bacterial curse, 

ulcer, crown nerve, decay, basal decay, and scab [17]. Ebb and flow works that address the 

ID and arrangement of plant illnesses utilizing different ML and DL strategies are introduced 

in the accompanying segment. 

Sujatha et al. [18] noticed ML and DL methods have been effectively used by various 

specialists to recognize different plant infections. In their work, they attempted to look at the 

presentation of help vector machine, irregular woodland, stochastic slope drop, and DL to 

recognize an illness in the citrus plant. They revealed remarkable characterization precision 

in their trial and error. ML procedures like Naive Bayes (NB), Decision Tree (DT), K-

Nearest Neighbor (KNN), Support Vector Machine (SVM), and Random Forest (RF) were 

utilized by Panigrahi et al.[13] for distinguishing maize plant illness. The consequence of 

their analysis showed that the RF calculation result has the most elevated precision. As per 

Miller et al. [11], fostering a PC-based framework would enormously ensure effective well-

being by separating plants and assist with lessening the harm caused to plants by these 

sicknesses. In their review, they had the option to identify solid and fusarium sick peppers 

from the reflections got from the pepper leaves with the guidance of the spectroradiometer. 

Counterfeit Neural Networks (ANN), Naive Bayes (NB), and K-closest Neighbor (KNN) 

were utilized for order. Their general outcomes demonstrated the way that leaf reflections can 

be effectively utilized with ML for infection recognition. Hossain et al. [7] proposed a 

programmed framework for recognizing the sicknesses in the grape plants and different AI 

strategies, for example, Support Vector Machine (SVM), AdaBoost, and Random Forest tree. 

SVM, as per them gave a superior precision of 93%. Hwangbo et al. [8] lay out the way that 
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assuming plant illnesses are identified sufficiently early, programmed arrangement strategies 

will help with making a quick move to check the sickness. They introduced a Convolutional 

Neural Network (CNN) model and Learning Vector Quantization (LVQ) calculation-based 

procedures for distinguishing and grouping tomato leaf sickness. Ashraf et al. [4].in their 

review proposed the utilization of Deep Forest calculation for the programmed 

acknowledgment and characterization of maize plant infections. They guaranteed that their 

method performed better that Deep Neural models and other customary AI calculations 

regarding execution precision. Yoren et al.[19] planned a 13-layer convolutional brain 

organization to gain proficiency with a few high-level elements in natural product pictures 

utilizing information expansion procedures and stochastic slope plunge with force. 94.94% 

grouping exactness was reported in their trial. 

This study presents an easy-to-use versatile-based framework for the ID of plant illnesses 

utilizing CNN, KNN, and ANN models, while a substance-based separating calculation was 

utilized to recommend pertinent medicines for the distinguished plant sicknesses. 

 

3. Proposed plant disease detect and recommendation 

This segment depicts the nitty gritty activity of the proposed model for the location and 

treatment suggestion of plant infections. The proposed model has various parts, as found in 

Figure 1. 

 

 
 

Figure 1: Proposed system architecture 

 

The framework is a portable application that permits clients to include pictures through the 

telephone camera or select a picture from their exhibition. When the picture is chosen or 

caught, it is shipped off the application programming point of interaction (API). The API 

guides the picture to the convolutional brain organization (CNN) where highlight extraction 

for the plant happens, CNN is utilized for highlight extraction and not really for arrangement 
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in this work. The K-closest neighbor (KNN) and counterfeit brain organization (ANN) 

classifiers are utilized to prepare the highlights separated from the dataset by the convolution 

brain organization (CNN). The dataset for preparing and testing was acquired from Kaggle, 

which is found in the Plant Village dataset at 

(https://www.kaggle.com/emmarex/plantdisease). It contains pictures of plant leaves with 

marks showing the names of sicknesses the plants have. When the classifiers are prepared, 

forecasts can be made. The expectations made by the two (ANN and KNN) classifiers are 

found in the middle value to get the genuine forecast, which then decides the sort of illness in 

the particular plant. At long last, to suggest treatment for the plant sickness recognized, the 

plant is shipped off the proposal module. The module comprises various plant sicknesses, 

with subtleties of every therapy joined to the infection name. When the framework predicts 

the plant infection name of a picture, the name is shipped off the suggestion model, which 

initial believers the name into a vector and afterward recovers the document that contains the 

illness name and treatment. The framework changes over both the infection name and 

treatment into vectors and afterward utilizes cosine similitude to contrast every vector of 

every treatment and the vector of the sickness name sent. The main 5 medicines whose 

distance is near the vector of the infection name sent are chosen and prescribed to the client 

as the treatment. The calculation for the framework is depicted as continues in algorithm 1. 

 

Algorithm 1: Proposed model algorithm 

Stage 1: The framework gets a picture from a camera or exhibition. 

Stage 2: This advanced picture is handled to eliminate commotion. 

Stage 3: 
The splendor and the difference of the picture are changed with the goal that 

the picture can be effectively perceived 

Stage 4: 
CNN is applied to separate significant elements of the picture, likewise edge 

discovery and standardization activities are performed. 

Stage 5: 
The highlights separated from CNN are passed into the prepared ANN and 

KNN module to make a forecast of which sickness is in the picture. 

Stage 6: 
The expectation from every one of the models is arrived at the midpoint and 

afterward the framework chooses the infection name. 

Stage 7: 
Send recognized sickness to the Recommender framework module. Stage 9: 

Recommends top 5 treatments for the recognized sickness. 

 
Stop 

 

4. Experimental results and discussion 

The proposed framework was constructed utilizing various innovations, which incorporate 

JavaScript Object Notation (JSON), to make the application programming point of interaction 

(API). Python was utilized as the programming language to carry out the AI part of the 

framework; firebase gave the backend to the framework data set. Vacillate was utilized to 

plan the UI for the framework. The aftereffects of the execution of the framework are 

portrayed as follows: Figure 2(a) portrays the page that fills in as the beginning stage for the 

plant sickness discovery and therapy proposal framework. This significant screen of the 

framework is known as the home screen. It is the part where each movement starts on the 

framework, like sending off the framework. Figure 2(b) is the page that permits the client to 

snap a photo of a plant or pick the picture of the plant that the client needs to investigate from 
the telephone display. Figure 2(c) shows the picture chosen for illness ID. 
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Figure 2: Different frontend view of the application during process 

 

Figure 3 portrays the screen where the picture shipped off the framework by the client is 

being processed to analyze the real infection related to the plant chosen plant picture 

 

 
Figure 3: Image chose under handling 

 

Figure 4 shows the result of the handled picture. The name of the sickness was identified and 

therapy proposals were made. For this situation, the tomato early scourge was distinguished 

and the medicines suggested are seen on the screen. 
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Figure 4: Result of the handled picture 

 

Conclusion 

Early illness recognizable proof in plants is vital to turn away harm to horticultural yields. 

Sickness ID is a vital task for each rancher as it is essentially difficult to recognize plant 

infections by assessment and perception through visual investigation physically. Likewise, 

without exact determination of plant illnesses, a ton of assets could squander an attempt to set 

up infectious prevention measures. As of late, a ton of specialists have been roused by the 

possibilities of man-made reasoning and AI models to recognize plant illnesses quickly. In 

this work, we planned and carried out an easy-to-use cell phone-based plant sickness 

recognition and therapy suggestion framework utilizing ML Techniques. CNN was utilized 

for include extraction while the ANN and KNN were utilized to gain the plant infections 

from the datasets gathered from Kaggle. The framework was prepared to fittingly group the 

infection of new plants introduced as a contribution by the client either through the telephone 

camera or exhibition. The framework had the option to suggest treatment for the 

characterized sickness utilizing a content-based separating recommender framework method. 
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