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Abstract- In the olden days, plant diseases could be measured by visual observation and based on the level and 

severity of the symptoms on plant leaves. Over the day, it became a high-level degree of complexity due to the huge 

volume of cultivated plants. Now a day, the diseases are very different due to diverted manure procedures, and its 

diagnosis will be very tough even experienced farmers and agronomists too. Even though, after diagnosis, there is a 

lack of perfect remedy or mistaken treatment for that. The plants are affecting by many vascular fungal diseases 

which are widespread in many crops. Fusarium wilt (FW) is one of the fungal diseases in many plants. Mostly the 

tomato, sweet potatoes, tobacco, legumes, cucurbits plants are affected by this Fusarium oxysporum (FO) disease 

often due to its soil. The main goal of this research article is used to determine FO disease in the tomato plant leaves. 

Besides, the proposed algorithm constructs model with two times classifying and identifying the disease for better 

accuracy. The open database consists of 87k images with 60% affected leaves images, 40% healthy plant leaves too. 

Our proposed hybrid algorithm is found the disease with 96% accuracy with the huge amount of dataset. 
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1. INTRODUCTION 
In the world, the food safety is challenging task and it is measured by many number of factors that includes 

plant diseases [1]. In many developing countries, the production of agricultural is coming from small holder farmers. 

Due to taking care of their plant by different or diverted manure procedure, monsoon change reports the loss, and 

more than 50% loss due to pests and diseases by UN Environment Program (UNEP) 2013 annual report. In earlier 

days, the plant diseases could be measured by visual observation and based on the level and severity of the 

symptoms on plant leaves. Over the course of the day, it became high level degree complexity due to huge volume 

of cultivated plants. Now a day, the diseases are very different due to diverted manure procedure and its diagnosis 

will be very tough even experienced farmer and agronomist too. Even though, after diagnosis, there is an absence of 

perfect remedy or mistaken treatment for that. Figure 1 shows FO disease in tomato plant leaves.  

 

 
Figure 1 Fusarium Oxysporum disease in tomato plant leaves 
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Also Piper betle L. (PbC) is used to control FW of tomato leaves caused by FO with the help of alteration 

of carbendazin [2]. It was the primeval technique is to rectify the disease appears in the plant. Based on shoot, root 

growth, of any plant seedlings can be control in healthy way with PbC treated plants or spinach leaves [3]. Also the 

electron microscopy training is used to acquire the infestation in the plant vascular bundles. In addition, it is used to 

show the combining of total phenolics from the root tissue [4,5,6]. Figure 2 shows effects of FO disease.               

 

 
Figure 2 Effects of Fusarium Oxysporum disease in tomato plant 

 

This research article is focusing diseases in tomato plant especially affected by FO in common. Recently, 

the image processing is used to rectify the diseases occurring in tomato leaves by different type of image processing 

and recognition based algorithms [7, 8]. The figure 3 shows the types of tomato plant leaves for classification for 

improved accuracy in the prediction.  

 
Figure 3 Types of tomato plant leaves for classification 

 

2. ORGANIZATION OF THE RESEARCH 
The structure of the research article organized as follows; Section 3 gives literature survey of recent 

prediction of FO disease in various plants. Section 4 provides the description of methodology. Section 5 delivers 

description of results and discussion, finally the conclusion and further improvement is in section 6.  

 

3. PRELIMINARIES 
The agronomist is predicting disease and diagnosis via manual presence and from observation of plant 

leaves. The automated computation system is designed and performed by mohanty et al [9]. Also it is an example 

and pioneer of simple mobile application which is very easy accessible device for modernize formers. LeCun et al 

develops Graphics Processing Unit (GPU) processor for predicting diseases in plants by Machine learning 
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algorithm. And they discussed novel methods and models for finding the diseases in plants. He believes in image 

recognition and deep learning for two sector identification. Also the voice recognition for the complex tasks with 

huge amount of dataset gives effective prediction [10]. Carranza-Rojas et al introduces deep learning techniques for 

finding the disease in plant [11]. Yang and Guo propose the detection methods for plant diseases. The powerful 

technique Convolutional Neural Network (CNN) in deep learning tool introduces to detect disease in plant. The deep 

learning algorithm can be processed huge amount of data and gives better accuracy [12]. Lee et al proposes CNN 

methods to recognize the plant based on its leaves images [13]. Grinblat et al construct the neural network for the 

perfect recognizing the various different species with the help of its leaves [14].  

 

RESEARCH GAP 

Many research articles go pear-shaped in predicting FO disease in plant and erroneous results built by 

them. Also many research articles are saying as a future work that prediction by best classifier or combination of 

classifiers like as hybrid. Our proposing techniques consist of combined image processing and classifier algorithm. 

It can provide better accurate results in prediction of FO disease in plant’s leaves.     

 

4. METHODOLOGIES 
In our project, many successive stages are used to identify the FO diseases in tomato leaves. The real raw 

images are noisy and unclear vision. So there is performing preprocessing by our proposed hybrid algorithm for 

removal of noise and clear images. Then the image classification and recognition takes place after that [15, 16]. 

Generally, FO disease in the leaves consist of yellowing of older leaves and stem of the plant will be discoloration. 

Also some black patches may be present on the roots. After a long time, the fungus can form and survive on seeds 

too.    

 

Successive stages  

4.1 Initial Stage Prediction 

In our proposed methodology, we introduce two-factor identification based on two types of datasets for 

classification for accurate results. Initially, the identification of disease is done by image processing method with 

less amount of data set of an overall picture of plants leaves. After image registration, the tomato plant leaves will be 

checked by an image recognition algorithm. Based on plant and leaves condition algorithm can be classified disease 

affected or healthy one. Even though healthy plant condition, algorithm advising it to second stage deep 

classification. But if it is found as a disease in a plant; alarm can be activated which is shown in figure 4.     

 

 
Figure 4 Prediction at early stage 
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Figure 5 shows the healthy plant identification by image recognition method in image processing.  

 

 
Figure 5 Healthy plant identification by Image Recognition  

 

4.2. VTT Phase 

Many erroneous predictions happened even after the image recognition method. So our proposed 

methodology tries to solve this problem with aid of the VTT phase. This phase comprises validation, training, and 

testing of data for better prediction. Therefore, from the first stage, the healthy plant images will be preprocessing 

for the machine learning algorithm. This image will be classifying features in the data collection section [17]. Figure 

6 shows the VTT phase section in our proposed method. This section can be classified into three sections as 

follows;  

 

 
Figure 6 VTT Phase at Proposed framework 

 

Data validation 

Mainly this data validation is the process for complex constraints. This complex processing is operated 

within the system and having a set of processes.  

 

Data magnification 

It is the process of enlarging the tomato plant’s leaves in an image. This enlarging will give better visual 

clarity from the tomato plant’s leaves images and is called magnification.    
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Data illustration 

This is the process of data translation information for identifying patterns in a better way. For a better view 

of visual context, this data illustration categorizing the many patterns in the large datasets. It may help to achieve 

better accuracy [18]. The validation and training data model provides the full-fledged trained model and it compares 

with testing data of feature assessment. This feature assessment continues with the final stage prediction which is 

shown in figure 7. 

𝑷(
𝑨

𝒕𝒍
) =

𝑷(𝒕𝒍 𝑨)⁄ . 𝑷(𝑨)

𝑷(𝒕𝒍)
 

P(A) = Prior probability of class 

𝑃(𝑡𝑙 𝐴)⁄  = The probability of predictor by given class 

𝑃(𝑡𝑙) = Prior probability of target predictor (Tomato Leaf) 

𝑃 (
𝐴

𝑡𝑙
) = Posterior Probability of class A given by the predictor 

 

4.3. Final Stage Prediction 

 

 

Figure 7 Detection model for FO disease in final stage 

 

The detection model is in the final stage of prediction processing units. This can be classified and identified 

with the ML algorithm [19]. Again if it is found as a healthy plant gives a positive reply and no need for manual 

inspection. If the FO disease identifies in the leaf of a tomato, an algorithm is used to activate an alarm to need in of 

visual observation.  The systematic structure of Naïve Bayes approach is shown in figure 8. 

 

 
Figure 8 Structure of Naïve Bayes approach  
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5. RESULTS DISCUSSION 
Our proposed algorithm consists of naïve Bayes with an image recognition method. First level checking 

gives a moderate prediction of plant disease and second level prediction will be full-fledged. Figure 6 shows the leaf 

collection for image recognition. Figure 9 shows different condition of tomato leaves for classification purpose.  

 
Figure 9 Image classification for leaf 

 

Due to soil-inhabiting, the fungus on tomato leaf is named Fusarium oxysporum. Affected leaves are hard 

to live and the plant gives spoiled fruits that are entirely wasted. Removing the infected plant from the area gives 

more effective cultivation in further tomato plants in that same area. Also, we recommend crop rotation and soil 

changing also provides good results against FO disease. Figure 10 shows the histogram of the tomato leaf image 

which is used to determine the distribution of pixels in the images.  

 
Figure 10 Histogram of leaf image  
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Figure 11 shows the comparison chart of three different measurements of FO and its prediction accuracy rate. The 

image processing techniques are showing high accuracy in less number of image’s data set. Also, it’s cannot be 

performed in a huge amount of image datasets due to the very high executing time for the algorithm. Our proposed 

algorithm contains the higher accuracy due to two times confirmation from different sector algorithm. 

 

 
Figure 11 Comparison of Prediction accuracy 

 

Finally, the prediction accuracy calculation after 50K image dataset will give more execution time while used image 

processing algorithms which shows in figure 11 as Not Available (NA).   

 

6. CONCLUSION 
This paper explained our proposed techniques which consist of successive phases to get better accurate 

results. We achieved better accurate results due to the two-factor identification method. A single factor identification 

method provided less accuracy even used with single-factor identification either image recognition methods or ML 

algorithm. We obtained good prediction accuracy of our proposed classifier method to identify the FO disease.  

 

Future tasks  

We can develop further support for early warning prediction of plant disease after making a high accuracy 

rate model in real-time conditions [18]. In a large number of plants site, we are planning to implement with location 

finding too. This will make it easier to the identification of disease plants very accurately with time consumption. 

Also, the images can be captured in the plant with the help of a flying drone and they can be classified in our future 

work. The author strongly believes this article can be useful for modernizing farmers and agronomists.  
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