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Abstract: Identification of the plant diseases is the key to prevent the losses in the yield and quantity of 

the agricultural product. The studies of the plant diseases mean the studies of visually observable 

patterns seen on the plant. Health monitoring and disease detection on plant is very critical for 

sustainable agriculture. It is very difficult to monitor the plant diseases manually. It requires tremendous 

amount of work, expertise in the plant diseases, and also require the excessive processing time. Hence, 

image processing is used for the detection of plant diseases by capturing the images of the leaves and 

comparing it with the data sets. The data set consist of different plant in the image format. Apart from 

detection users are directed to an e-commerce website where different pesticides with its rate and usage 

directions are displayed. This website can be efficiently used for comparing the MRP’s of different 

pesticides and purchase the required one for the detected disease. This paper aims to support and help 

the green house farmers in an efficient way. 
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I. INTRODUCTION 

India is a cultivated country and about 70% of the Population depends on agriculture. Farmers have large range of 

diversity for selecting various suitable crops and finding the suitable pesticides for plant. Hence, damage to the crops 

would lead to huge loss in productivity and would ultimately affect the economy. Leaves being the most sensitive part 

of plants show disease symptoms at the earliest. The crops need to be monitored against diseases from the very first 

stage of their life-cycle to the time they are ready to be harvested. Initially, the method used to monitor the plants from 

diseases was the traditional naked eye observation that is a time-consuming technique which requires experts to 

manually monitor the crop fields. In the recent years, a number of techniques have been applied to develop automatic 

and semi-automatic plant disease detection systems and automatic detection of the diseases by just seeing the 

symptoms on the plant leaves makes it easier as well as cheaper. These systems have so far resulted to be fast, 

inexpensive and more accurate than the traditional method of manual observation by farmers In most of the cases 

disease symptoms are seen on the leaves, stem and fruit. The plant leaf for the detection of disease is considered which 

shows the disease symptoms. There are many cases where farmers do not have a fully compact knowledge about the 

crops and the disease that can get affected to the crops. This paper can be effectively used by farmers thereby 

increasing the yield rather than visiting the expert and getting their advice.  

The main objective is not only to detect the disease using image processing technologies. It also directs the user directly 

to an e-commerce website where the user can purchase the medicine for the detected disease by comparing the rates 

and use appropriately according to the directions given. Greenhouse also called a glasshouse, or, if with sufficient 
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heating, a hoth house, is a structure with walls and roof made chiefly of transparent material, such as glass, in which 

plants requiring regulated climatic conditions are grown. As greenhouse farming is gaining more importance now a 

day’s, this paper helps the greenhouse farmers in an effective way. Various techniques can be used to review the plant 

disease detection and discuss in terms of various parameters. The paper is organized into the following sections. First 

section gives a brief introduction to the importance of plant disease detection. Second section discusses the existing 

work carried out recently in this area and also reviews the techniques used. Section three includes methodologies used 

in our paper. Lastly, fourth section concludes this paper along with future directions 

 

II.LITERATURE SURVEY 

In the paper ―Deep learning for Image-Based Plant detection” [1] the authors Prasanna  Mohanty et al., has proposed 

an approach to detect disease in plants by training a convolutional neural network. The CNN model is trained to 

identify healthy and diseased plants of 14 species. The model achieved an accuracy of 99.35% on test set data. When 

using the model on images procured from trusted online sources, the model achieves an accuracy of 31.4%, while this 

is better than a simple model of random selection, a more diverse set of training data can aid to increase the accuracy. 

Also some other variations of model or neural network training may yield higher accuracy, thus paving path for making 

plant disease detection easily available to everyone. 

Malvika Ranjan et al. in the paper ―Detection and Classification of leaf disease using Artificial Neural Network” 

proposed an approach to detect diseases in plant utilizing the captured image of the diseased leaf. Artificial Neural 

Network (ANN) is trained by properly choosing feature values to distinguish diseased plants and healthy samples. The 

ANN model achieves an accuracy of 80%. 

According to paper ―Detection of unhealthy region of plant leaves and classification of plant leaf diseases using 

texture features” [3] by S. Arivazhagan, disease identification process includes four main steps as follows: first, a color 

transformation structure is taken for the input RGB image, and then by means of a specific threshold value, the green 

pixels are detected and uninvolved, which is followed by segmentation process, and for obtaining beneficial segments 

the texture statistics are computed. At last, classifier is used for the features that are extracted to classify the disease.. 

Kulkarni et al. in the paper ―Applying image processing technique to detect plant diseases” [4],  a methodology for 

early and accurately plant diseases detection, using artificial neural network (ANN) and diverse image processing 

techniques. As the proposed approach is based on ANN classifier for classification and Gabor filter for feature 

extraction, it gives better results with a recognition rate of up to 91%. 

In paper ―Plant disease detection using CNN and GAN” [5], by Emaneul Cortes, an approach to detect plant disease 

using Generative Adversarial networks has been proposed. Background segmentation is used for ensuring proper 

feature extraction and output mapping. It is seen that using Gans may hold promise to classify diseases in plants, 

however segmenting based on background did not improve accuracy.  

In the paper ―Convolutional Neural Network based Inception v3 Model for Animal Classification‖ [6], Jyotsna 

Bankar et al. have proposed use of inception v3 model in classifying animals in different species. Inception v3 can be 

used to classify objects as well as to categorize them, this capability of inception v3 makes it instrumental in various 

image classifiers. 
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III. METHOD OF DISEASE DETECTION

                                              

Fig. 2.  Workflow of Leaf Detection

The process of plant disease detection system basically

involves acquisition of images either through digital camera and mobile phone or from web. The second phase 

segments the image into various numbers of clusters for which different techniques can be

feature extraction methods and the last phase is about the classification of diseases. 

 

Image Acquisition  

In this phase, images of plant leaves are gathered using digital media like camera, mobile phones etc. with desired 

resolution and size. The images can also be taken from web. The formation of database of images is completely 

dependent on the application system developer. The image database is responsible for better efficiency of the classifier 

in the last phase of the detection system. Image Segmentation This phase aims at simplifying the representation of an 

image such that it becomes more meaningful and easier to Analyze. As the premise of feature extraction, this phase is 

also the fundamental approach of image processi

such as k-means clustering, Otsu’s algorithm and the holding etc. The k
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III. METHOD OF DISEASE DETECTION 

Fig. 1.  Block Diagram 

 
Fig. 2.  Workflow of Leaf Detection 

The process of plant disease detection system basically involves four phases as shown in Fig 3.1. The first phase 

involves acquisition of images either through digital camera and mobile phone or from web. The second phase 

segments the image into various numbers of clusters for which different techniques can be applied. Next phase contains 

feature extraction methods and the last phase is about the classification of diseases.  

In this phase, images of plant leaves are gathered using digital media like camera, mobile phones etc. with desired 

solution and size. The images can also be taken from web. The formation of database of images is completely 

dependent on the application system developer. The image database is responsible for better efficiency of the classifier 

tection system. Image Segmentation This phase aims at simplifying the representation of an 

image such that it becomes more meaningful and easier to Analyze. As the premise of feature extraction, this phase is 

also the fundamental approach of image processing. There are various methods using which images can be segmented 

means clustering, Otsu’s algorithm and the holding etc. The k-means clustering classifies objects or pixels 
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based on a set of features into K number of classes. The classification is done by minimizing the sum of squares of 

distances between the objects and their corresponding clusters.  

 

Image Segmentation  

Image segmentation is the method of dividing an image into different sub images. Here we use K-mean segmentation 

technique which uses hue estimation method for dividing and clustering the image. Since the green colour of the leaves 

is normal, we do not consider them. We select the cluster image showing the infected area for feature extraction. Figure 

4, below shows the segmented images of the leaves. K-means clustering algorithm, the data vectors are grouped into 

clusters based on the closeness of the pixels by the Euclidian distance measurement. Centroids of the clusters are 

initialized randomly and their dimensions are equal to data vectors.  

 
Fig. 3.  Image Segmentation 

Feature Extraction  

Hence, in this step the features from this area of interest need to be extracted. These features are needed to determine 

the meaning of a sample image. I Features can be based on color, shape, and texture. Recently, most of the researchers 

are intending to use texture features for detection of plant diseases. There are various methods of feature extraction that 

can be employed for developing the system such as gray-level co-occurrence matrix (GLCM), color co-occurrence 

method, spatial grey-level dependence matrix, and histogram based feature extraction. The GLCM method is a 

statistical method for texture classification. 

 

Classification  

The classification phase implies to determine if the input image is healthy or diseased. If the image is found to be 

diseased, some existing works have further classified it into a number of diseases. For classification, a software routine 

is required to be written in MATLAB, also referred to as classifier. A number of classifiers have been used in the past 

few years by researchers such as k-nearest neighbor (KNN), support vector machines (SVM), artificial neural network 

(ANN), back propagation neural network (BPNN), Naïve Bayes and Decision tree classifiers. The most commonly 

used classifier is found to be SVM. Every classifier has its advantages and disadvantages; SVM is simple to use and 

robust technique.  
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IV. OVERVIEW OF SYSTEM 

A. Raspberry Pi  

The Raspberry Pi is a credit card-sized computer with an ARM processor that can run Linux. This item is the Raspberry 

Pi 2 Model B, which has 1 GB of RAM, an Ethernet port, HDMI output, audio output, RCA composite video output 

(through the 3.5 mm jack), four USB ports, and 0.1″-spaced pins that provide access to general purpose inputs and 

outputs (GPIO). The Raspberry Pi requires a microSD card with an operating system on it (not included). The 

Raspberry Pi is a credit card-sized computer. The Raspberry Pi 2 Model B is the second generation Raspberry Pi. It is 

based on the BCM2836 system-on-chip (SoC), which includes an quad-core ARM Cortex-A7 processor and a powerful 

GPU. The Raspberry Pi supports various distributions of Linux including Debian, Fedora, and Arch Linux. The 

Raspberry Pi was designed by the Raspberry Pi Foundation in order to provide an affordable platform for 

experimentation and education in computer programming. The Raspberry Pi can be used for many of the things that a 

normal desktop PC does, including word-processing, spreadsheets, high-definition video, games, and programming. 

USB devices such as keyboards and mice can be connected via the board’s four USB ports. 

 
 

Fig. 4.  Pi Camer 

B. Pi Camera 

The Raspberry Pi Camera Board plugs directly into the CSI connector on the Raspberry Pi. It's able to deliver a crystal 

clear 5MP resolution image or 1080p HD video recording at 30fps! Latest Version 1.3! Custom designed and 

manufactured by the Raspberry Pi Foundation in the UK, the Raspberry Pi Camera Board features a 5MP (2592? 1944 

pixels) Omni vision 5647 sensors in a fixed-focus module. The module attaches to Raspberry Pi, by way of a 15 Pin 

Ribbon Cable, to the dedicated 15-pin MIPI Camera Serial Interface (CSI), which was designed especially for 

interfacing to cameras. The CSI bus is capable of extremely high data rates, and it exclusively carries pixel data to the 

BCM2835 processor. The board itself is tiny, at around 25mm x 20mm x 9mm, and weighs just over 3g, making it 

perfect for mobile or other applications where size and weight are important. The sensor itself has a native resolution of 

5 megapixels and has a fixed focus lens onboard. In terms of still images, the camera is capable of 2592 x 1944 pixel 

static images, and also supports 1080p @ 30fps, 720p @ 60fps and 640x480p 60/90 video recording. The camera is 

supported in the latest version of Raspbian, the Raspberry Pi's preferred operating system. 
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Fig. 5.  Pi Camera 

C. Relay Module 

A power relay module is an electrical switch that is operated by an electromagnet. The electromagnet is activated by a 

separate low-power signal from a micro controller. When activated, the electromagnet pulls to either open or close an 

electrical circuit.A simple relay consists of wire coil wrapped around a soft iron core, or solenoid, an iron yoke that 

delivers a low reluctance path for magnetic flux, a movable iron armature and one or more sets of contacts. The 

movable armature is hinged to the yoke and linked to one or more set of the moving contacts. Held in place by a spring, 

the armature leaves a gap in the magnetic circuit when the relay is de-energized. While in this position, one of the two 

sets of contacts is closed while the other set remains open. 

 
Fig. 6.  Relay Module 

 

V. PROPOSED SYSTEM 

Proposed system has an end-to-end Android application with TFLite. Proposed system opted to develop an Android 

application that detects plant diseases. It has the algorithms  

 

and models to recognize species and diseases in the crop leaves by using Convolutional Neural Network. Proposed 

system use Colab to edit source code.  

 

A dataset of 54,305 images of diseased and healthy plant leaves collected under controlled conditions Plant  

Village dataset. The images cover 14 species of crops, including: apple, blueberry, cherry, grape, orange, peach, 

pepper, potato, raspberry, soy, squash, strawberry and tomato. It contains images of 17 basic diseases, 4 bacterial 

diseases, 2 diseases caused by mold (oomycete), 2 viral diseases and 1 disease caused by a mite. 12 crop species also 

have healthy leaf images that are not visibly affected by disease. Our dataset contains solutions for several plant 

textures such as Pepper bell bacterial spot 

1. Pepper bell healthy 

2. Potato early blight 

3. Potato late blight 
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4. Squash powdery mildew 

5. Strawberry leaf scorch 

6. Tomato bacterial spot 

7. Tomato early blight 

8. Tomato late blight 

9. Tomato leaf mold 

10. Tomato sectorial leaf spot 

11. Tomato spider mites two spotted spider mite 

12. Tomato target spot 

13. Tomato yellow leaf curl virus 

14. Tomato mosaic virus 

Data generators that will read pictures in our source folders, convert them to `float32` tensors, and feed them (with their 

labels) to our network is set up. As data that goes into neural networks should usually be normalized in some way to 

make it more amenable to processing by the network. In our case, we will pre-process our images by normalizing the 

pixel values to be in the `[0, 1]` range (originally all values are in the `[0, 255]` range).We will need to make sure the 

input data is resized to 224x224 pixels or 299x299 pixels as required by the networks. You have the choice to 

implement image augmentation or not. Apart from just detecting the plant disease using the above methods our system 

directs the user to an e- commerce website. This website displays all the pesticides that are available for the detected 

disease with its MRP rate. Along with this the directions to use it is also available in the website. Thus by comparing 

the rate and features of the pesticides the user can purchase it. 

 

VI. CONCLUSION 

This paper proposes a CNN based method for plant disease classification using the leaves of diseased plants. Building 

such a neural network with high efficiency is a complex task. Transfer learning can be employed to achieve greater 

efficiency. Inception v3 is one of the models available that inherently have the capability to classify images and further 

can be trained to identify different classes. Thus, use of Inception v3 can play key role in obtaining fast and effective 

plant disease identifiers. Also by dataset classification using contour method, the training set can be chosen to ensure 

proper training of model for all features. This provides better feature extraction than randomly classifying the dataset. 

Optimal results were obtained by employing the methods specified in the paper. Thus, with implementation 

and use of these methods for plant disease classification losses in agriculture can be reduced. 
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