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Abstract— Plants are the most integral part of our ecosystem. 

Plants serve us a lot of things to fulfil our daily needs, so that 

we can survive. Agriculture is the science and art of 

cultivating or growing plants in order to provide food for 

living. India is an agricultural country. Till date 50% of 

population in India is solely dependent on agriculture. After 

the green revolution there is lot of improvement in the 

agricultural sector. India became the 3rd largest country in 

agricultural sector, but there is a lot more which can be 

improved. This paper is whole about the anatomy of leaf of a 

plant i.e.  one single leaf can tell about the whole physical and 

medical condition of the plant, whether the plant is healthy or 

diseased. Every species of the plants has their own 

characteristic leaf i.e. their texture, colour and histogram. In 

this we study about the different patterns of the leaf of 

different plants, different patterns from the same plant. After 

studying this we came to the result that if plant is diseased the 

first symptoms will appear on the leaf of the plant which is 

different from the usual pattern of the leaf of the 

corresponding plant. So, using this approach we decided to 

build a framework in Python which can help us to identify 

and diagnose the health of the plant. We can do this by 

applying Machine Learning algorithm to the dataset of the 

different species of the plant. In order to accomplish this task, 

we use random Forest Classifier Algorithm to train our 

machine, and to make it fast we save our model using joblib 

library in Python, so that we could get our results more 

accurate and precise.    
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I. INTRODUCTION 

Plant Health Diagnosis System is a python machine learning 

application which can give you the real insight what is going 

on with the plant i.e. whether it is healthy or diseased, if 

diseased then what type of disease is this (i.e. it may me 

caused by fungus, bacteria, virus, etc), how to treat this 

disease. 

As we all know India is the agricultural country and 

every year besides the natural calamities, huge number of 

crops are damaged due to disease, which will not only be 

resulting in shortage of crops but also wastage of mint money 

and hard work by the farmers. Natural calamities are not in 

our hands but what we have is prevention and this system is 

worth for it. So how it works? In this we had done research 

on the anatomy of leaf of the plants belonging to various 

species and what we got is interesting fact that majority of the 

diseases in plants show their symptoms on the leaf first which 

change the whole anatomy of the leaf i.e. its texture, colour, 

histogram. We took this thing in account and compared 

different leaves of the same plant, different leaves of different 

plants but of same species, different leaves of different plants 

and also of different species then we got that the whole set of 

leaves which are of different plants and different or same 

species have different patterns in leaf. But the leaves of same 

plant are same. Which made us to the conclusion that using 

this we can easily distinguish between the species of plants 

using leaf structure and therefore we can find the disease of 

the plant. As every disease makes different effect on the leaf 

resulting in different pattern on the leaf. 

II. PROCESS FLOW 

 
Fig. 1: flow of process 

A. Feature Extraction 

Leaf of any plant can be comprised of various distinguish 

features, like: chlorophyll pigment, size, shape, margin, 

arrangement, venation, or arrangement on the stem. But these 

features can be broadly categorised under 3 main heads which 

are: 

 Color Histogram 

 Haralick Texture 

 Hu Moments 

Using these features one can easily distinguish 

between the plants of different species. 

1) Color Histogram:  

It includes following general features like: chlorophyll 

pigment, etc. It is defined as representation of distribution of 

colors in an image or in other words a color histogram 

represents the number of pixels that have colors in each of a 

fixed list of color ranges that span the image's color space, the 

set of all possible colors. Python provide us the liberty to 

implement the color histogram function as it has inbuilt 

function in the OpenCV library. 
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2) Haralick Texture:  

It is also called as image texture. It is a set of matrices 

calculated in image processing designed to quantify the 

perceived texture of an image. Image texture gives us 

information about the spatial arrangement of color or 

intensities in an image or selected region of an image. It 

includes following general features like: size, shape, margin, 

arrangement, venation, or arrangement on the stem. It is 

one of the main features to identify. These are texture 

features, based on the adjacency matrix (the adjacency matrix 

stores in position (i,j) the number of times that a pixel takes 

the value i next to a pixel with the value j. Given different 

ways to define next to, you obtain slightly different variations 

of the features. Standard practice is to average them out 

across the directions to get some rotational invariance. Python 

library Mahotas provides this function. 

3) Hu Moments: 

It includes following features like: shape, margin, 

arrangement, venation. It is also called as Image moment. 

An image moment is a particular weighted average (moment) 

of the image pixels' intensities, or a function of such 

moments, usually chosen to have some attractive property or 

interpretation. Image moments are useful to describe objects 

after segmentation. Simple properties of the image which are 

found via image moments include area (or total intensity), its 

centroid, and information about its orientation. Pythons 

provides shape matching using hu moments. 

B. Combining Global Features 

There are two popular ways to combine these feature 

vectors. 

 For global feature vectors, we just concatenate each 

feature vector to form a single global feature vector. This 

is the approach I am using in the project. 

 For local feature vectors as well as combination of global 

and local feature vectors, we need something called 

as Bag of Visual Words (BOVW). This approach is not 

used in this. Normally, it uses Vocabulary builder, K-

Means clustering, Linear SVM, and Td-Idf vectorization. 

 
Fig. 2: features extracted 

III. TECHNOLOGIES USED 

A. OpenCV  

OpenCV stands for Open Source Computer Vision. It is an 

open source computer vision and machine learning software 

library. It is a library of programming functions mainly aimed 

at real-time computer vision. OpenCV is mostly written in C, 

C++ and its primary interface is in C++, but it still retains a 

less comprehensive though extensive older C interface. 

B. Python  

Python's simple, easy to learn syntax emphasizes readability 

and therefore reduces the cost of program maintenance. 

Python supports modules and packages, which encourages 

program modularity and code reuse. The Python interpreter 

and the extensive standard library are available in source or 

binary form without charge for all major platforms, and can 

be freely distributed. Python is a scripting Language that 

means it allows to execute the code line by line. 

IV. EXPERIMENT AND RESULT 

Since we had the best accuracy with Random Forest 

Classifier so, training it with the dataset and test it with 

some unseen images. 

 
For the give set of test images that is applied, the 

model gives correct result. 

 
Fig. 3: (gui interface) 

 
Fig. 4: (Correct) 

 
Fig. 5: (diagnosis report) 
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V. CONCLUSION 

The model that we made is good at prediction. But we can 

further improve the accuracy. Fortunately, there are 

multiple techniques to achieve better accuracy. Some of 

them are listed below. 

1) Gather more data for each class. (500-1000) images per 

class. 

2) Use Data Augmentation to generate more images per 

class. 

3) Global features along with local features such as SIFT, 

SURF or DENSE could be used along with Bag of Visual 

Words (BOVW) technique. 

4) Local features alone could be tested with BOVW 

technique. 

5) Convolutional Neural Networks - State-of-the-art 

models when it comes to Image Classification and Object 

Recognition. 

Some of the state-of-the-art Deep Learning CNN 

models are mentioned below. 

1) AlexNet 

2) Inception-V3 

3) Xception 

4) OverFeat 

5) ZeilerNet 

But to apply CNN to this problem, the size of our 

dataset must be large enough. 
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