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Abstract 

The proper identification of plant species has a major benefit for a wide range of stakeholders 

ranging from forestry services, botanists, taxonomists, physicians, and pharmaceutical 

laboratories, organisations fighting for endangered species, government and the public at large. 

Consequently, this has fuelled an interest in developing automated systems for the recognition 

of different plant species. A fully automated method for the recognition of medicinal plants 

using computer vision and machine learning techniques has been presented. Leaves from 24 

different medicinal plant species were collected and photographed using a smart phone in a 

laboratory setting. A large number of features were extracted from each leaf such as its length, 

width, perimeter and area, number of vertices, colour, perimeter and area of hull. Several 

derived features were then computed from these attributes. The best results were obtained from 

a random forest classifier using a 10-fold cross validation technique. With an accuracy of 

90.1%, the random forest classifier performed better than other machine learning approaches 

such as the k-nearest neighbour, naïve Bays, support vector machines and neural networks. 

These results are very encouraging and future work will be geared towards using a larger 

dataset and high-performance computing facilities to investigate the performance of deep 

learning neural networks to identify medicinal plants used in primary health care. To the best 

of our knowledge, this work is the first of its kind to have created a unique image dataset for 

medicinal plants that are available on the island of Mauritius. It is anticipated that a web-based 

or mobile computer system for the automatic recognition of medicinal plants will help the local 

population to improve their knowledge on medicinal plants, help taxonomists to develop more 

efficient species identification techniques and will also contribute significantly in the protection 

of endangered species. 
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Introduction: - 

In the whole of the universe, only our earth is the planet where life is possible. Our earth has 

great biodiversity. And the whole of the biodiversity is interlinked in one way or another. The 

survival of human society is possible only because of this natural habitat and natural resources, 

especially the biodiversity of plant life. Scientists and scholars working in the field of 

Taxonomy and botany conduct many expeditions to explore this biodiversity. This exploration 

leads to a vast amount of information regarding the biodiversity of a plant's life. This leads to 

vast museums, libraries, biological gardens (Bisby, 2000; Edwards & al., 2000) and 

herbariums. To handle this large amount of information in a suitable way we enter into the 

digital world which is the dire need of this time. In this digital world now we are using many 

techniques such as virtual herbariums to study the variety of plant species in detail. As the 

plant's species are differentiated based on leave pattern inflorescence, plant as a whole, roots, 

etc. Here we device automatic classification methods that are suitable and less time-efficient.  

In this paper we are concerned with different types of medicinal plants, it is motivating and 

encouraging for us to handle the classification of medicinal plants in this paper medicinal plants 

can be identified based on their leaves are considered based on their leaves, flowers, fruits are 

planted as a whole. Among all the modalities, leaves are considered as a major and promising 

modality for effective classification of medicinal plants.  

Plant Classification:  

As we are concern to leaves for classification of medicinal plants we need to go through leaf 

image acquisition, leaf image pre-processing, leaf feature extraction, leaf representation, leaf 

matching and classification. Fig. 1.1 shows an overview of plant classification system and the 

following subsections present a brief description about these tasks. 

   Leaf Image Acquisition 

A good database of sample patterns is very much essential for any pattern recognition/ 

classification system. In this step we use camera or scanner to capture the image of leaves at 

various stages in different environmental conditions. 
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Fig. 1.1: Overview of Plant Classification System 

Leaf Image Pre-processing 

In this step we have to clear the various resonance effects for further proceeding. An image 

may possess some noise, blur, illumination effects or even shadowing effects. These resonance 

effects may leads to false interpretation during classification. Therefore, images should be 

subjected to pre-processing steps to remove noise, blur and illumination effects to enhance the 

captured image for further feature extraction process. 

Leaf Feature Extraction 

Feature Extraction is an important step in any pattern recognition system. The measurement 

and quantification of the physical attributes of objects is called feature extraction. Some of the 

features, which describe the physical attributes of leaves, are shape, texture and colour. A brief 

description of these features is presented in this section. 

 

 

Shape Features 
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The primary attribute with which any plant leaf can be described is its shape structure. In 

literature, there are several works on plant classification system based on leaf structure. Some 

of the popular methods on shape analysis of plant leaves are invariant moments (Chaki et al., 

2015), digital morphological properties, Fourier descriptors (Du et al., 2007a), Inner distance 

shape context (Ling and Jacobs (2007)), multiscale distance matrix (Hu et al., 2012) etc. 

Texture Features 

The quantification of the relationship of the spatial arrangement of intensities is known as 

texture feature extraction. In plant classification system, the surface texture of plant leaf plays 

a major role. Some of the popular methods for texture characterization of plant leaves are 

Gabor features, gray-level co-occurrence matrix (GLCM) (Casanova et al., 2009, Kadir et al., 

2011). 

Colour Features 
Most of the plant leaves in ecosystem are green in colour. But, still there is great diversity in 

leaf colour. some of the plant leaves are very unique, which possess different colour and are 

often used for decorative purposes. Hence, colour features are also important in characterising 

plant leaves. Some of the popular colour features are colour texture moments and colour 

moments (Kadir et al., 2011). 

Leaf Representation 

Once the relevant features (shape, texture or colour) of a leaf are extracted, it is very important 

to organize the features for further processing in the classification stages. Selection of 

appropriate data structures and compact representation of leaf features will simplify the task 

of leaf matching. 

 

Related Works 

Several attempts have been made by the researchers to provide an effective and efficient plant 

classification system for the past two decades. In this section, we present a brief review of some 

of the interesting works on plant classification. Characterizing plant leaves through the 

extraction of discriminative features is an important task in plant classification. Several 

approaches proposed in the literature for feature extraction can be broadly classified into visual 

attributes and subspace model-based approaches. Using similar features but a different dataset 

with only 20 species, Du et al. (2007) attained 93% with the k-nearest neighbour classifier. One 
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of the most authoritative works in the field of plant classification has been done by Wu et al. 

From five basic geometric features, twelve morphological features are derived and then 

Principle Component Analysis (PCA)) is used for dimension reduction so that fewer inputs 

could be sent to a probabilistic neural network. 

Importance of Medicinal Plant Classification 

Recently the popularity of Ayurveda increases many folds now many advanced countries also 

stress on medicinal plants instead of allopathic because they have no side effects as compared 

to allopathic medicines. There is the number of medicinal plants in nature and it is difficult to 

remember all medicinal plants and their features even for a person's expertise in the field of 

taxonomy. Some experts possess knowledge about the taxonomy of medicinal plants, their 

knowledge is generally restricted to only those plants, which are available in their respective 

geographical regions. Therefore, it is obvious that one can think of an automated system to 

correctly classify plant species in a large collection. In view of this, in this paperwork, we 

attempted to propose a medicinal plant classification system based on leaves by exploring some 

novel feature extraction techniques to characterize plant leaves and efficient representation 

technique to effectively classify medicinal plants. 

Challenges 

Devising an automated machine vision system for classification of plants may pose many 

challenges due to many factors. Following are the few interesting challenges, which are to be 

addressed more importantly. 

 While handling interclass similarities, sometime number of features are similar in two 

different species. This put classification accuracy at high risk that is it may leads to 

misinterpretation.  

 Further infraclass dissimilarities and interclass similarities makes this classification 

more tough task.   

 While capturing leaf image resonance effects also matter in case of classification 

accuracy. Blur and illumination effects leads to misinterpretation. 

 Addressing the task of plant classification based on their leaves in an unconstrained 

environment simulating human vision system is much more challenging task. 

 

Conclusion 

In this paper, we put light on the use of digital techniques to make easy the information 

regarding the use of medicinal plants. Besides certain challenges, the field of machine 
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learning in the field of taxonomy is very bright. As it is evident from the dataset on medicinal 

plants by Mauritius with 90.1 % accuracy. This is a very high performance that supports the 

use of computer-aided techniques in the field of medicinal plants taxonomy. At present 

automatic machine learning techniques is one of the few effective ways to classify medicinal 

plants to overcome the present taxonomy crisis. Scholars in this field should be encouraged 

and help to pace their work in this field. 
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