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Abstract— Plants are the one of major source of medicine. 

Plants are the backbone of all life and an basic resource for 

human. Now days this is difficult to recognize a plant by 

looking its physical properties. A Authority of this filed may 

recognize the plant but it is ever so hard to lay man to 

recognize a plant of rare category. Plant recognition with the 

help of computer system is still a very challenging task as the 

shortage of suitable model or representation schemes, a 

variety of difference in the plant species, & impenetrable 

image pre-processing techniques, such as contour extraction 

and edge detection. Leaf, Veins, flower, stem of different 

plants has different properties which can be used to 

categorize them. This paper presents recognition of local 

Medical Plants through leaf structure using image processing 

techniques. 
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I. INTRODUCTION 

Because of technology, the world derive a large 

breakthrough in a digital camera, people can take a picture 

from anywhere and anytime. A large number of plant 

species are in the world. To handle such big of information, 

progression of a quick and efficient classification method 

has become an area of useful research.  There are four main 

modules in this system, 1) Image Acquisition, 2) Image 

Preprocessing, 3) Image Recognition, and 4) Display Result. 

In addition to conservation aspect, recognition of plants is 

also necessary to utilize their medicinal properties. There are 

many ways to recognize a plant, like flower, root, leaf, fruit, 

etc. One of the most common methods in the leaf feature 

extraction which is based on the leaf's morphological 

feature. Some of the simple geometrical features are 

convexity, aspect ratio, form factor, rectangularity etc. 

Transfer of leaf image to computer is easy and computer can 

extract the features automatically in the image processing 

techniques. Description used by botanist being employed by 

some system. Even then to extract and transfer those 

features to computer automatically is difficult. The object of 

the project is to develop the Leaf recognition program based 

on the specific characteristics extraction from photography. 

Hence this presents an approach where plant is identify 

based on its leaf features such as area, histogram 

equalization, edge detection and classification. The 

objective of this is to use MATLAB resources Indeed, there 

are the several advantages of combining MATLAB with leaf 

recognition program. The result proves this method to be 

efficient & simple attempt. Future sections will discuss more 

on image preprocessing and an acquisition which includes 

image preprocessing and enhancement, histogram 

equalization, edge detection. Further on sections introduces 

the analysis of texture& high frequency feature extraction of 

leaf images to classify leaf images. 

II. SYSTEM MODEL 

Initially there shall be an optical scanner a camera with 

which user can easily take the picture of plant leaf. The 

image which is digital image will be sent to the system for 

Image preprocessing. The Preprocessing involve image 

enhancement, restoration and conversion. Once processing 

is done, the system will take the processed output and 

perform operations on it such that the image of image is 

easily identify the plant. The system will be trained with a 

database such that it will easily detect the plant and display 

the plant name to the user. The whole system shall contains 

a GUI so that user can easily provide the image to the 

system and easily see the plant name at output. 

 
Fig. 1: Block Diagram 

III. PREVIOUS WORK 

The recognition of the local fruit trees through leaf 

structures using the techniques of image processing had 

been carried out. Chain code method is a method that was 

used to obtain shape of an object. The chain code method 

has been used to the extract special features of plants leaves 

such as length, width, shape and perimeter. A new system 

which is computationally efficient was presented, the color 

features, tooth features of the leaves in addition to shape 

features are taken into consideration. We finally used a 

combination of shape, morphological features. 

Many researchers have made an attempt for plant 

identification. Where an approach identifies the plant with 

the help of plant image colour histogram, edge features and 

its texture information. They also classify the plants as trees, 

shrubs and herbs using neural networks [1]. But this 

proposed paper work makes a simple approach by just 

considering leaf details without many complications. Lot of 

researchers has proposed many methods for calculating the 
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area of the leaf in an image. Out of this my work uses a 

uncomplicated and a robust area calculation by using 

another object as reference [2]. Out of many edge detection 

techniques, this proposed work uses Canny edge detection 

algorithm [3] which extracts the boundary pattern and also 

the vein pattern successfully. 

Hence this method extracts maximum information 

possible from a leaf for the successful identification of the 

plant. 

IV. PROPOSED METHODOLOGY 

Initially it contains the Capture image of the plant leaf. Then 

Providing the image to the system to begin preprocessing. 

Image Enhancement, image noise removal, conversion of 

the image into binary or gray-scale. Feature extraction, this 

is the next step in which we have to extract the various 

features from image so to check the medical plant. Various 

classifiers are used for the classification. The database 

contains standardized images so that errors will be 

minimized. Decision making involves final identification 

procedure. The data or information related to the medicinal 

plant will be displayed to the user. 

The algorithm of the system is shown below: 

A. Algorithm: 

1) Capture the image of the plant leaf. 

2) Provide the image to the system to begin 

preprocessing. Preprocessing shall involve 

following steps: 

 image enhancement 

 image noise removal 

 conversion of image into grayscale or binary 

 segmentation of image to find area of interest 

 block identification to extract area of effect 

3) The next step is feature extraction where we have 

to extract various features from the image so as to 

check the leaf by KNN. 

4) Classification will be done using various classifiers 

such as SVM. 

5) The database shall contain standardized images so     

that errors shall be minimized. 

6) Decision making shall involve final identification 

procedure. 

7) The information of the plant shall be displayed to 

the user 

B. Flowchart: 

 
Fig. 1: Flowchart 

V. OVERVIEW OF ENTIRE SYSTEM 

A. Image Acquisition 

This is the first step or process of the fundamental steps of 

digital image processing. Image acquisition could be as 

simple as being given an image that is already in digital 

form. 

Generally, the image acquisition stage involves 

preprocessing, such as scaling etc. 

B. Image Processing 

The world present around us is analog in nature but all 

processing involves digital data. So image processing is the 

_eld which deals with processing of the image present to us 

so as to make it compatible with other software or hardware. 

1) Preprocessing 

Preprocessing refers to the initial processing of input leaf 

image to eliminate the noise and correct the distorted or 

degraded data. Fig. illustrates techniques like grayscale 

conversion, binarization, smoothing, filtering, edge 

detection, etc. used for the enhancement of the leaf image. 

2) Conversion of RGB images to gray scale images 

In this process, RGB images are converted to grayscale 

image (grayscale). The formula used to convert the RGB 

pixel values to gray scale pixel values are as follows: 

gray   =   0.2989 * R + 0.5870 * G + 0 .1140 * B. 
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Where R is red, G is Green and B is blue represent each 

color pixel. 

3) Conversion Grayscale Images to Binary 

Taking the threshold as a level to separate the background 

from the leaf, the values less than threshold is taken as white 

and the values greater is taken as black. The leaf image is 

now white color and the background black. 

C. Segmentation 

Segmentation procedures partition an image into its 

constituent parts or objects. In general, autonomous 

segmentation is one of the most difficult tasks in digital 

image processing. A rugged segmentation procedure brings 

the process a long way toward successful solution of 

imaging problems that require objects to be identified 

individually. 

D. Edge Detection 

The Sobel operator is used in image processing, particularly 

within edge detection algorithms. Technically, it is a 

discrete differentiation operator, computing an 

approximation of the gradient of the image intensity 

function. At each point in the image, the result of the Sobel 

operator is either the corresponding gradient vector or the 

norm of this vector. The Sobel operator is based on 

convolving the image with a small, separable, and integer 

valued filter in horizontal and vertical direction and is 

therefore relatively inexpensive in terms of computations. 

On the other hand, the gradient approximation that it 

produces is relatively crude, in particular for high frequency 

variations in the image. The operator uses two 33 kernels 

which are convolved with 12 the original image to calculate 

approximations of the derivatives-one for horizontal 

changes, and one for vertical. 

E. Process of Thinning Lines 

Line thinning process is a morphological operation used to 

remove foreground pixels in a binary image. After the edge 

detection process is carried out, the resulting lines are thick 

which contains several pixels. Therefore ,the line thinning 

process is carried out to get only one line of pixels. This is 

required to facilitate the feature extraction process to be 

carried out later. If the line has a number of pixels, the 

feature extraction process will experience problems. 

F. Morphological Processing 

Morphological processing deals with tools for extracting 

image components that are useful in the representation and 

description of shape. 

G. Extraction of Feature: 

After the pre-processing is done, feature extraction is easy. 

Our method takes into account only the shape of the leaf and 

the bio-metric features of the leaf. 

1) Leaf width factor: of the leaf in hand is measured by 

slicing across the major axis and parallel to the minor 

axis. 

2) Diameter: The diameter is de_ned as the longest 

distance between any two points on the margin of the 

leaf. It is denoted as D. 

3) Major axis: The line segment connecting the base and 

the tip of the leaf is the major axis. 

4) Minor axis: The maximum width, which is 

perpendicular to the major axis, is the minor axis of a 

leaf. 

5) Area: Area is the actual number of pixels in the region. 

The area of leaf in a preprocessed image is the number 

of white or '1' pixels. For example, the area of the 

region in the image segment. 

6) Perimeter: Perimeter of a leaf is the summation of the 

distances between each adjoining pair of pixels around 

the border of the leaf. 

7) Aspect ratio: The aspect ratio is defined as the ratio of 

physiological length Lp to physiological width Wp, 

thus Lp/Wp. 

8) Form factor: This feature is used to describe the 

difference between a leaf and a circle. It is defined as 4 

A/P2, where A is the leaf area and P is the perimeter of 

the leaf margin. 

9) Rectangularity: Rectangularity describes the similarity 

between a leaf and a rectangle. It is defined as Lp 

Wp/A, where Lp is the physiological length, Wp is the 

physiological width and A is the leaf area. 

10) Narrow factor: Narrow factor is defined as the ratio of 

the diameter D and physiological length Lp, thus D/Lp. 

11) Perimeter ratio of diameter: Ratio of perimeter to 

diameter, representing the ratio of leaf perimeter P and 

leaf diameter D, is calculated by P/D. 

12) Perimeter ratio of physiological length and 

physiological width: This feature is defined as the ratio 

of leaf perimeter P and the sum of physiological length 

Lp and physiological width Wp, thus  P/( Lp + Wp ). 

13) Contour: Also known as border following or boundary 

following; contour tracing is a technique that is applied 

to digital images in order to extract their boundary. 

Contour tracing is one of many preprocessing 

techniques performed on digital images in order to 

extract information about their general shape. 

Therefore, correct extraction of the contour will 

produce more accurate features which will increase the 

chances of correctly classifying a given pattern. First 

calculate the centroid .Out of the all points that 

represent the border32 points (p1,p2,p3,p32) are 

selected. The m points are chosen so that the arcs 

length between any two consecutive points is equal. 

H. Classifiers: 

1) SVM 

In machine learning, support vector machine are supervised 

learning models with associated learning algorithms that 

analyse data and recognize patterns, used for classification 

and regression techniques. Definition: It constructs a hyper 

plane or set of hyper planes in a high or infinite dimensional 

space, which can be used for classification, regression, or 

other tasks. Intuitively a good separation is achieved by the 

hyper plane that has the largest distance to the nearest 

training data point of any class (so called functional 

margin), since in general the larger the margin the lower the 

generalization error of the classifier. 

The terms are defined in kernel function k(x, y). 

Here each term in sum measures the degree of closeness of 

the test point x to the corresponding data base point x to the 

corresponding data base point xi. In this manner the sum of 

kernels can be used to check the relative nearness of each 
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test point to the data points x mapped into hy a result, 

allowing much more complex discrimination between sets 

which are not convex at all in the original space. 

 
Fig. 1: SVM 

2) Properties: 

SVMs belong to a family of generalized linear classifiers 

and can be interpreted as an extension of the perceptron. A 

special property is that they simultaneously minimize the 

empirical classification error and maximize the geometric 

margin; hence they are known as maximum classifiers. 

3) Parameter Selection: 

The effectiveness of SVM depends on the selection of 

kernel, the kernel's parameter, and soft margin parameter C. 

A common choice is Gaussian kernel, which has a single 

parameter?. The best combination of C and   is often 

selected by a grid search with exponentially growing 

sequences of C and the final model which is used for testing 

and for classifying new data, is then trained on the whole 

training set using selected parameters. 

I. Artificial Neural Network 

Artificial Neural Networks are a family of a statistical 

learning models inspired by biological neural networks. 

They act as the primary database which needs to be trained 

with images. Neural networks are used to ease the finding of 

images. Artificial Neural Network is used for the 

classification process. There are many studies that have been 

conducted previously using ANN classifier. They proposed 

a combination of this technique and the ambangan classifier. 

Although ambangan is based on image histogram that could 

help to extract a few pixels veins, it does not show good 

results for different illumination conditions. Thus, 

combination of ambangan methods and Artificial Neural 

Network (ANN) is used. This combination of features could 

be used to extract veins more accurately, but computational 

complexity is still regulated. 

1) Display: 

The final stage is a display result module. The system uses 

MATLAB (R2013a) to develop a graphic user interface 

(GUI). There are two image boxes, which are: 1) the display 

original image box the recognition image box. There are 

three property text boxes, which are 1)display all features 

values text box, 2) display plant property, and 3) add new 

plant name .The system user interface screen Moreover, 

there are six buttons on the user interface screen, which are: 

1) Browse button used for opening a leaf or flower image to 

be recognized, 2)Feature button used for showing all feature 

values, 3) Recognize button used for recognizing the loaded 

image by applying Euclidean distance with a popular value 

in each feature, 5)Train button used for training new data 

and saving it in system database , and 6) Clear button used 

for initializing a new screen and starting to browse a new 

unknown image. 

VI. CONCLUSION 

In this project, the system is able to fulfill the project 

objective by main features of a leaf, flower, fruit and 

recognizing it. We also tried creating GUI for a more user 

friendly system so that even a normal person with minimum 

amount of computer knowledge can use the software. The 

medical plants were selected based on a survey done by 

visiting the Botanist. We even did detailed analysis of other 

medical plants which are to covered under this project. At 

the end we could successfully recognize medical plants with 

help of using various techniques based on image processing 

and image processing algorithms. FUTURE SCOPES Here 

author will explain the future of his/her research. 
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