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1. Introduction 
In comparison with modern medicines, floral 
medicines possess the ability to upgrade common 
physical condition at cheap rates which will result in 
the reduction of unwanted reactions. There is a 
growing scientific concord that plant habitats have 
been altered and species are disappearing at rates 
which were never witnessed before. Various plant 
varieties of data are required to correct this situation, 
so that for future generation they could be 
monitored and protected. Handbook or expert is 
needed to identify valued of such plants.  
 
But, there is a scarcity of botanists and the latter 
process is very difficult to operate and time 
consuming. So, to retrieve faster information there is 
a need to automate the process. Computer vision 
based image processing is one of the emerging 
techniques to computerize such tasks by imitating 
the human visual system. SVM is built originally for 
binary classification by providing either -1 or +1 
values to the variables. SVM was further extended for 
more than 2 class classifiers which is termed as multi 
class SVM. Many models were invented. 

This paper overcomes the disadvantages of Binary 
SVM by using two multi class classifiers and hence 
gives the graphical comparison between multi SVM 
and PNN. Using these multi class classifiers we can 
also depict the class to which particular specie 
belongs.  
 
Bayesian classification is used in probabilistic neural 
network (PNN). The approximation of probability 
density function (PDF) is also used in the above 
classifier. PNN was invented by Donald F. Specht in 
1990. PNN is a successful device for deciphering 
numerous classification problems. PNN can compute 
non-linear decision boundaries 
 

2. Existing System  

Existing system can be used to recognize plants 
based on the features extracted from their leaves to 
specify it is herbal or non herbal. The feature 
extraction mechanism used Scale Invariant Feature 
Transform (SIFT) and method for classification was 
Support Vector Machine (SVM). Images were 
partitioned into training and testing sets where 70% 
were used for training and 30% for testing purpose. 
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Leaf features extracted were used for storing incase 
of training images and compared incase of test 
images. Accuracy was achieved by extracting large 
number of features for an approximate match. 
Classification using SVM was done to categorize 
leaves as herbal or non herbal class. This model is 
robust and it models even non-linear relations [1]. 
Support Vector Machines (SVMs) uses a machine 
learning task of deducing a function from labeled 
training data. It uses learning algorithms that 
examine data used for classification analysis [3]. 

3. Proposed System  

Szedmak et al. [8] proposed a multi class design 
which uses One-versus-rest framework in their 
process of formulation. Chawla et al [9] along with 
Tanget al  and Wang and Shen  have proposed an 
idea that overcomes the problems of the One-
versus-rest framework model of classifying leaves 
into different species. We use various data modeling 
techniques that include SIFT, SVM multiclass and 
PNN for the classification of leaf images to recognize 
herbal plant species [2]. Features from different 
layers will be given as an input to traditional 
classifiers for a more robust recognition [2]. Few of 
the characteristics which we will extract include 
optical character recognition [4], intrusion detection 
[5], speech recognition [6], and bioinformatics [7]. 
We will discriminate leaf species for more than 10 
categories. Those species comprise curry, neem, tulsi, 
beetel, amaranth, basil, henna, Indian borage, 
paijatha and Vincarosea. 

4. Methodology  

System is arranged to perform prettified functionality 
at every stage in the program. It includes: 

1. Acquisition 
2. Pre-processing 
3. Extraction using SIFT 
4. Classification using SVM and PNN 
5. Display Result 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                Figure 1: System Architecture 
 
The medicinal plants are collected and captured 
using 16.0 megapixel cameras and stored in Matlab 
in the form of JPEG format. In this technique, we will 
be using a computer algorithm to process the leaf 
images. The scale invariant feature transform (SIFT) 
method is used for the feature extraction in leaves. 
The next step is classification of herbal leaves using 
SVM and PNN classifiers. Depending on the results, 
the output is shown which results in the comparison 
of accuracy between the two classifiers. 

 
 

 
 

 

 

 

     

Figure 2: System flow diagram 

5. FEATURE EXTRACTION USING SIFT  

David Lowe[10] preferred Scale-Invariant Feature 
Transform (SIFT) to discover and report  
the characteristics of images.  SIFT keypoints of items 
are initially taken out from a source and saved in the 
dataset. Features matching are found using 
euclidean distance of their feature vectors which are 
consistent to any modifications in illumination or 
affine transformations such as uniform scaling and 
rotation. Co-linearity relation between the keypoints 
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and distance ratio along a line are maintained in 
affine transformations. 
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                  Figure 3: Steps in SIFT process 

This method is simpler, robust and accurate in the 
process of extracting features compared to texture 
analysis. The features are the key points that can be 
stored and images can be compared against it. SIFT 
can be classified into the following four stages: 

1. Scale-space extrema detection:-It involves 
finding of all scales in distinct views of the 
input image and in different location. 
Continuous function of scale is used to find 
stable features which are called as scale 
space. Mathematically, it can be executed 
using Difference-of-Gaussian, result is point 
of interests that remain constant to rotation 
and scaling transformations. 

2. Key point localization and filtering:-For 
every candidate location there is a detailed 
model which is secured that determines 
scale and location of it. Selection of a key-
point is found on the measure of its stability, 
thus removing points on the edge which are 
not stable. 

3. Orientation assignment:- Based on 
gradient directions of the local image, 
further orientation is assigned to each key 
point called beans to make it invariable to 
rotation location. And all of the future 

operations to be executed on the data are done 
using this image.  

4. Key point descriptor:-Initially orientation 
histograms are constituted on 4x4 pixel area for 
every 8 bins. Then histograms are computed by 
considering their magnitude and orientation values 
of samples in a 16 x 16 area around the keypoint. 
Matching accuracy is also calculated across changing 
number of keypoints from the dataset. 

6. CLASSIFICATION USING SVM 

Support vector machine (SVM) is a managed 
machine learning technique among associated 
learning algorithms in order to examine data used 
for classification and regression analysis. The SVM 
proceeds with statistical learning assumption where 
the learning complication was developed as problem 
of quadratic optimization. The plane had global 
optimum and was free of local minimum. The 
objective here is to set a Hyperplane or an optimal 
separating hyper plane (OSH) that separates two sets 
of data (+1 and -1). 

Detecting OSH by SVM is done by augmenting the 
margin between those two classes. The input data is 
transformed by using kernel functions and then by 
constructing OSH in the given transformation space. 
Data vectors which are adjacent to the line 
constructed are called the Support Vectors. SVM 
then classifies data where the partition is linear, into 
the high dimensional feature space.  Input vectors 
are located by using a non-linear transformation that 
is based on a regularization factor. 

A hyperplane can be accepted best for any SVM 
classifier if it has the peak margin amid the two 
classes. Here, the border is the maximum width of 
slab that is parallel to the hyper planes which there 
are no inner data points. 

 

       Figure 4: Support Vector Machine classifier 

Steps in SVM classification are similar to any 
supervised learning model. First step is to train SVM, 
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and then validate the SVM classifier. We use the 
trained system to classify new data. Also, to obtain 
better results, we can use any SVM kernel function by 
tuning the parameter to match the particular kernel 
function, as in below steps:  

 Training using SVM classifier. 

 Testing of new data using SVM classifier.  

 Tuning of an SVM classifier as required. 

The inner product (a, b) is retrieved by using kernel 
function K (a, b) to create a nonlinear support vector 
classifier. 

f(a)= sgn(∑ αi γi  K(ai, a)+y) 

Where, f (a) is a function that determines the 
membership of a, i = 1, 2… n. The desired class was 
given as -1 and the others as +1. There are two 
layers to the functioning of SVM. First of which 
selects the basis K (ai, a) during the learning process, 
from the agreed kernels. And the next layer is 
responsible for the construction of space linear 
function. It is thus comparable of knowing an 
optimal hyperplane in the given feature space. 
Support Vector machines can thus be used to build a 
range of learning machines that employs dissimilar 
kernel function. 

7. CLASSIFICATION USING MULTI-CLASS SVM 

Multi class Support Vector Machine is a classifier 
which has more than two classes which is used in 
many real world problems. One of those are 
classification of instances into more than one class in 
addition to the Binary classification. These are 
essentially two-class classifiers. Two or more binary 
classifiers are used to form a multi class classifier. 
There can be several approaches to multi class SVM.  
First by building and merging various classifiers that 
consist of two levels.  Second by straightaway taking 
into consideration each statistic in one optimization 
articulation. Dealing with multi class problems are 
way more expensive when compared to the binary 
class problems with the same data set. Till now, the 
experiments are limited to dataset comprising ten 
species. The figure below shows the One-vs-all 
process of classifying problems in PNN. It constructs 
many SVM models let’s say n where n is the number 
of classes. Then the n classes are given as an input to 

the SVM training algorithm. Second method is the 
one-against-one method which is depicted in the 
diagram below. This builds n(n−1)/2classifiers where 
each classifier is trained on data values from two 
classes. 

                Fig. 5: One-vs-rest method 

 

Fig. 6: One-across-one method 

SVM is efficient as compared to PNN because it uses 
a convex optimization method to solve problems 
which results in faster computation of results. 

8. CLASSIFICATION USING PROBABILISTIC 
NEURAL NETWORK (PNN) 

Probabilistic neural network (PNN) was first 
introduced by D.F Specht in the 1966. PNN is also 
known as feed forward neural network. This 
algorithm is broadly used for classification and 
pattern recognition in image processing. In view of 
this, parent probability distribution function (PDF) is 
approximated through a non-parametric function 
and a Parzen window. Subsequently a new input data 
is calculated using PDF of every class. The highest 
posterior probability for new input data is allocated 
by utilizing Baye’s rule. PNN operations are classified 
into four layers namely Input layer, Hidden layer, 
Pattern layer/Summation layer and output layer. 
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Fig. 7: PNN Structure 

 Input layer: In this layer it represents a seer 
variable where N-1 neurons are utilized for N 
number of categories. And values for every 
neuron in hidden layer are fed by input 
neurons 

 Pattern layer: Stores the values of the seer 
variables with the destination value. For the 
given test case a hidden neuron calculates 
the Euclidean distance from the neurons 
center point and then kernel function is 
applied by utilizing the sigma values. 

 Summation layer: The category of interest for 
every training case is stored along with each 
hidden neuron. The values coming out of a 
hidden neuron are then fed to the pattern 
neuron. And then the values for the class are 
added by the pattern neurons they 
represent. 

 Output layer: Category accumulated in the 
pattern layer uses the largest vote to 
estimate the aimed category by comparing 
the weighted votes. 

PNN is slower at classifying new cases and consumes 
more memory space. 

9. IMPLEMENTATION 

Algorithm for Training  
Step 1: Accept herbal metadata and non-herbal 
metadata  
Step 2: Find number of feature vector present in 
herbal metadata, p 
Step 3: Find number of feature vector present in 
non-herbal metadata, q  
Step 4: Get the minimum of both vectors,  = min ( , 
)  

Step 5: for i from 1 to x do  
5.1: Select ith feature vector from herbal metadata 
and assign to m 

5.2: Select ith feature vector from non-herbal 
metadata and assign to n  
5.3: Merge m and n, assign to f  
5.4: Use SVM training method and pass f with 
associated label  
Step 6: Display appropriate message  
 
Algorithm for Testing  
Step 1: Take the input from the user, the input is an 
image of plant leaf in a white background.  
Step 2: Next step is to take the input image for 
processing. The pre-processing part resizes the 
image as well as converts it into grey scale.  

 
Fig. 8: Preprocessing  

Step 3: The pre-processed image is then passed to 
the extraction module.  
Step 4: SIFT extraction module performs a series of 
steps to extract set of features called key points. 
These key points are locations in the image space 
that remains invariant to rotation, scaling, 
illumination and noise.  
Step 5: These key points are passed as a descriptor 
to the next module.  
Step 6: Key points descriptor along with the kernel 
function, parameters and stored features are used by 
SVM and PNN classifier to elegantly classify so as to 
predict the features to be of either herbal or non-
herbal species and also specifying specie’s name. 

9. Results  

  

 

 

 

 

 
Fig. 9: Sample Leaves – Data Set 
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               Fig. 10: User Interface 

                Fig. 11: Selecting an image 

 

            Fig. 12: Classification Result 

            Fig. 13: SVM and PNN Comparision 

 

 

10. Conclusion  

The project builds an automated system for herbal 
medicines. Since manual identification is very time 
consuming, the pattern recognition and Image 
processing techniques have led to build the system 
which is efficient. The multi class SVM emerges as 
the winner among all classifiers with 94% accuracy. 
The system helps in safeguarding the Indian 
traditional medicines (Ayurveda). The system works 
real time with very good accuracy rate. Future 
enhancements are: 

1) The dataset can be enlarged and can be used to 
classify a large variety of herbal leaves and their 
classes. 

2) The work could also be brought into mobile 
platforms such as Android and iOS as such it can be 
portability and reliability.  
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