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Abstract— In this paper we present survey on the various types of leaf diseases in plants and their identification
process. An identification problem deals with associating a given input pattern with one of the distinct classes. Plant
leaf disease identification is a technique where leaf spot disease is identified based on its different morphological
features. There are various successful identification techniques like Probabilistic Neural Network, Genetic Algorithm,
Back Propagation Neural Network and Principal Component Analysis (PCA). Deciding on the method for
identification is often a difficult task because the quality of the results can be vary for different input data.
Plant leaf disease identification has wide applications in the field of Agriculture to increase the productivity. The
goal of this survey is to provide an overview of different identification techniques for plant leaf disease and gives
the general approach which use these techniques.
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I.
INTRODUCTION
India is an agricultural country and about seventy percentage of the population depends on agriculture. Where plant leaf
diseases widely affect the production of the country here this survey provides a brief description on various identification
techniques. Disease identification is a tedious task and mostly diseases are seen on the leaves or stems of the plant.
The Image RGB characteristic pixel numbering strategies is broadly connected to farming science, and it has
extraordinary point of view particularly in the plant insurance field, which at last prompts crop administration.
The purposes for applying image analysis in plants are as follows:
 To detect the boundaries of the affected area.
 To identify the Object correctly
 To find diseased leaf, stem, fruit.
 To quantify affected area by disease.
 To determine the color and feature of the affected area.
Etc [1][6][7].
Numerous Research work creates the development registering framework to distinguish the maladies utilizing
contaminated images of different plant leaf spots. Images are captured by advanced cam portable and handled utilizing
image becoming, and then the tainted piece of the leaf spot has been utilized for the grouping reason for the train and test.
II. DIFFERENT TYPES OF PLANT LEAF DISEASE
There are many types of plant Leaf Spot Diseases:
 Fungal
 Bacterial
 Viral

Fig. 1: Various types of leaf disease
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Most leaf diseases are caused by viruses, fungi and bacteria. Viruses are extremely tiny particles consisting of protein
and genetic material with no associated protein. Fungi are identified primarily from their morphology, with emphasis
placed on their reproductive structures and Bacteria are considered more primitive than fungi and generally have simpler
life cycles with difference that bacteria exist as single cells and increase in numbers by dividing into two cells during a
process called binary fission [16].
Many researchers have proposed image-processing and pattern recognition techniques in agricultural applications
for detection of weeds in a field, sorting of fruits and vegetables, detecting diseases etc. Automatic detection of plant
diseases is an essential research topic as it may prove benefits in monitoring large fields of crops, and detect the
symptoms of diseases as soon as they appear on plant leaves.
III. DIFFERENT TECHNIQUES OF IDENTIFICATION
Identification is the technique by which many leaf diseases are detected and then the appropriate action can be taken
for the control of leaf disease in the plants. There are many techniques present for this identification purpose among
which should be taken into account is a tedious task.
A. Manual
In this method a person who has the knowledge of the plant leaf has been called for inspection for the plant and the leaf
disease is identified by the knowledge and experience of that person and then the appropriate pesticide is suggested by
that person. This all process happens manually so it is time consuming and has a lot of chances of being misconception of
correct leaf disease identification.
B. Genetic Algorithm
Genetic algorithm (GA) is a class of optimization procedures inspired by the biological mechanism of reproduction
Genetic Algorithms are mainly used for feature classification and feature selection. The basic purpose of genetic
algorithms (GAs) is optimization. GAs give a heuristic way of searching the input space for optimal x that
approximates brute force without enumerating all the elements and therefore bypasses performance issues specific
to exhaustive search. Genetic algorithm is used effectively in the evolution to find a near-optimal set of connection
weights globally without computing gradient information and without weight connections initialization [1]. Though
solution found by genetic algorithms is not always best solution. It finds “good” solution always. Main advantage of GA
is that is adaptable and it possess inherent parallelism. Genetic Algorithms handle large, complex, non differentiable
and multi model [8][17].
C. Back Propagation Neural Network
Artificial neural networks were initially developed according to the elementary principle of the operation of the
(human) neural system. Since then, a very large variety of networks have been constructed. All are composed of units
(neurons), and connections between them, which together determine the behaviour of the network.
Grape leaf image with complex background is taken as input. Thresholding is deployed to mask green pixels
and image is processed to remove noise using anisotropic diffusion. Then grape leaf disease segmentation is done using
K-means clustering. The diseased portion from segmented images is identified. Best results were observed when Feed
forward Back Propagation Neural Network was trained for classification [2][8].
D. Principal Component Analysis
Principal components analysis (PCA) tries to describe the important variability in the data in a reduced number of
dimensions. Principal component analysis (PCA) is a mathematical procedure that uses orthogonal transformation to
convert a set of observations of possibly correlated variables into a set of values of linearly uncorrelated variables called
principal components. The number of principal components is less than or equal to the number of original variables
[3][11].
E. Probabilistic Neural Network
Probabilistic neural networks can be used for classification problems. It has parallel distributed processor that has a
natural tendency for storing experiential knowledge. PNN is derived from Radial Basis Function (RBF) Network. PNN
basically works with 3 layers. First layer is input layer. The input layer accepts an input vector. When an input is
presented, first layer computes distances from the input vector to the training input vectors and produces a vector
whose elements indicate how close the input is to a training input [4]. The second layer sums these contributions
for each class of inputs to produce as its net output a vector of probabilities. Radial Basis Layer evaluates
vector distances between input vector and row weight vectors in weight matrix. These distances are scaled by Radial
Basis Function nonlinearly [4]. The last layer i.e. competitive layer in PNN structure produces a classification
decision, in which a class with maximum probabilities will be assigned by 1 and other classes will be assigned
by 0. A key benefit of neural networks is that a model of the system can be built from the available data. Fig.1 shows
architecture of PNN.
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Fig.2: Architecture of PNN
Paddy diseases are extracted from digital paddy leaf images using fuzzy entropy and then the diseases are classified
using PNN. The experiment result shows that the accuracy of paddy diseases identification is 91.46% [4].
IV. GENERAL APPROACH
The various image processing and neural network approaches can be applied for the identification of the leaf diseases
on the plant. A projected approach for this identification is show in the fig. 3 Plant leaf diseases identification process.

Fig. 3: Plant Leaf Disease Identification Process
A. Image Acquisition
Initially, the digital images are acquired from the circumstances using a digital mobile camera or digital camera and
given as input to the identification system. This is the image in which the leaf disease has to be identified by the system.
B. Image Pre-processing
Image pre-process tasks are the initial stage before feature extraction. There are three steps of image pre- processing,
i.e., image cropping, image converting and image enhancement. The image is cropped on leaf diseases area, and then
converted to gray levels. In this process the noise are eliminated from the captured image to enhance the image quality.
C. Image Segmentation
Image segmentation is the methodology of apportioning a digital image into different fragments (sets of pixels,
otherwise called super pixels). The objective of segmentation is to improve and/or change the representation of a image
into something that is more significant and less demanding to examine. The consequence of image segmentation is a
situated of sections that aggregate cover the whole image, or a set of forms removed from the image (see edge detection).
Each of the pixels in a locale are comparative as for some trademark or registered property, for example, shading, force,
or surface. Nearby districts are essentially diverse as for the same characteristic(s). At the point when connected to a pile
of images, normal in restorative imaging, the subsequent forms after image segmentation can be utilized to make 3D
recreations with the assistance of interpolation calculations like marching cubes.
D. Feature Extraction
Feature extraction is a special form of dimensionality reduction. At the point when the info information to a
calculation is so vast it would be impossible be transformed and it is suspected to be exceptionally repetitive, then the
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data information will be changed into a decreased representation set of features (likewise named features vector).
Changing the info information into the set of features is called features extraction.
E. Classification
Image classification, a theme of example distinguishable in PC vision, is a methodology of arrangement in view of
relevant data in images. "Logical" implies this methodology is concentrating on the relationship of the adjacent pixels,
which is additionally called neighborhood. The objective of this methodology is to arrange the images by utilizing the
logical data. According to the classification result the disease of leaf is identified and the appropriate action can be taken
by the farmers in the initial stage of disease for its control.
V. RESULTS
TABLE 1: COMPARATIVE STUDY OF IDENTIFICATION TECHNIQUES
Identification
Merit’s
Demerit’s
Techniques
1.Genetic Algorithm
Efficient search method Not the most efficient method to find
for a complex problem some
space,
Handle large, optima, rather than global
complex,
non and Complications involved in the
differentiable and multi representation of training/output data
model spaces
2. Back Propagation Neural This model is easy to
This method is time-consuming and
Network
understand, and can be
complex
easily implemented as a
software simulation.
3.Principal Component
Choose weights
Does not perform linear separation of
Analysis
depending on the
Classes and The largest variances do not
frequency in frequency
correspond to
domain and Used for
the meaningful axes
variable reductions
4. Probabilistic Neural
Adaptive
Large complexity of network structure
Network
to changing data,
and Long training time
Tolerant of noisy inputs
VI. CONCLUSION
According to the analysis of table1 the Probabilistic Neural Network is much faster and more accurate than any other
identification technique.PNN networks are relatively insensitive to outliers. PNN networks generate accurate predicted
target probability scores and PNNs approach Bayes optimal classification.
The general approach can be applied to determine the color and feature of the affected area of the diseased plant, to
identify the Object correctly and to find diseased stem, fruit also along with the leaf.
REFERENCES
[1]
P.Revathi, M.Hemalatha, “Classification of Cotton Leaf Spot Diseases Using Image Processing Edge
Detection Techniques” ISBN, pp. 169-173, 2012 IEEE.
[2]
Sanjeev S Sannakki, Vijay S Rajpurohit,V B Nargund, Pallavi Kulkarni, “Diagnosis and Classification of Grape
Leaf Diseases using Neural Networks” ICCCNT, 2013 IEEE.
[3]
Haiguang Wang, Guanlin Li, Zhanhong Ma, Xiaolong Li, “Image Recognition of Plant Diseases Based on
Backpropagation Networks”, CISP, pp. 894-900, 2012 IEEE.
[4]
Kholis Majid, Yeni Herdiyeni, Aunu Rauf, “I-PEDIA: Mobile Application for Paddy Disease Identification
using Fuzzy Entropy and Probabilistic Neural Network” ISBN, pp. 403-406, 2013 IEEE.
[5]
Jayme Garcia Arnal Barbedo, “Digital image processing techniques for detecting, quantifying and classifying
plant diseases”, 2013 SPRINGER.
[6]
Arti N.Rathod, Bhavesh Tanawal, Vatsal Shah, “Image Processing Techniques for Detection of Leaf Disease”,
vol. 3, pp. 397-399, 2013 IJARCSSE.
[7]
Prof. Sonal P. Patil, Ms. Rupali S.Zambre, “Classification of Cotton Leaf Spot Disease Using Support Vector
Machine”, Int. Journal of Engineering Research and Applications Vol. 4, Issue 5( Version 1), May 2014, pp.9297.
[8]
P. Revathi, M. Hemalatha, “Cotton Leaf Spot Diseases Detection Utilizing Feature Selection with Skew
Divergence Method”, International Journal of Scientific Engineering and Technology Vol. 3, Issue No.1, pp. 2230 Jan 2014.
© 2015, IJARCSSE All Rights Reserved

Page | 316

Prakash et al., International Journal of Advanced Research in Computer Science and Software Engineering 5(3),
March - 2015, pp. 313-317
[9]
A Fakhri A Nasir, M Nordin A Rahman and A Rasid Mamat, “A Study of Image Processing in Agriculture
Application under High Performance Computing Environment”, International Journal of Computer Science and
Telecommunications Vol. 3, Issue 8, pp. 16-24, August 2012.
[10]
Savita N. Ghaiwat, Parul Arora, “Detection and Classification of Plant Leaf Diseases Using Image processing
Techniques: A Review”, International Journal of Recent Advances in Engineering & Technology, Vol. 2, Issue
3, pp. 1-7, 2014.
[11]
Ajay A. Gurjar, Viraj A. Gulhane, “Disease Detection On Cotton Leaves by Eigen feature Regularization and
Extraction Technique”, International Journal of Electronics, Communication & Soft Computing Science and
Engineering (IJECSCSE), Vol. 1, Issue 1, pp. 1-4, 2012 .
[12]
Chomtip Pornpanomchai, Supolgaj Rimdusit, Piyawan Tanasap and Chutpong chaiyod, “Thai Herb Leaf Image
Recognition System”, pp. 551-562, 2011 KASETSART JOURNAL.
[13]
Manoj Mukherjee, Titan Pal and Debabrata Samanta, “Damaged Paddy Leaf Detection Using Image
Processing”, Journal of Global Research in Computer Science, Vol. 3, No. 10, pp. 7-10, October 2012.
[14]
Ashish Miyatra, Sheetal Solanki, “Disease and Nutrient Deficiency Detection in Cotton Plant”, International
Journal of Engineering Development and Research, Vol. 2, Issue 2, pp. 2801-2804, 2014.
[15]
Jayamala K. Patil , Raj Kumar, “Advances In Image Processing For Detection of Plant Diseases”, Journal of
Advanced Bioinformatics Applications and Research, Vol. 2, Issue 2, pp. 135-141, June-2011.
[16]
Santanu Phadikar and Jaya Sil, “Rice Disease Identification using Pattern Recognition Techniques.”,
Proceedings of 11th International Conference on Computer and Information Technology, pp. 420-423,
December 2008 IEEE.
[17]
P.R. Rothe and Dr. R. V. Kshirsagar, “SVM-based Classifier System for Recognition of Cotton Leaf Diseases”,
International Journal of Emerging Technologies in Computational and Applied Sciences, 7(4), December 2013February 2014, pp. 427-43.
[18]
S. Ananthi , S. Vishnu Varthini, “Detection And Classification Of Plant Leaf Diseases”, International Journal of
Research in Engineering & Applied Sciences, Vol. 2, Issue 2, pp. 763-773, February 2012.
[19]
Piyush Chaudhary,Anand K. Chaudhari,Dr. A. N. Cheeran and Sharda Godara, “Color Transform Based
Approach for Disease Spot Detection on Plant Leaf”, International Journal of Computer Science and
Telecommunications, Vol. 3, Issue 6, pp. 65-70, June 2012.
[20]
Gaurav Kandalkar, A.V.Deorankar , P.N.Chatur , “Classification of Agricultural Pests Using DWT and Back
Propagation Neural Networks”, International Journal of Computer Science and Information Technologies, Vol.
5(3), pp. 4034-4037, 2014.
[21]
Faithpraise Fina, Philip Birch, Rupert Young, J. Obu, Bassey Faithpraise and Chris Chatwin, “Automatic Plant
Pest Detection And Recognition Using K-Means Clustering Algorithm And Correspondence Filters”,
International Journal of Advanced Biotechnology and Research, Vol. 4, Issue 2, 2013, pp. 189-199.
[22]
V.Surendrababu, Dr.C.P.Sumathi and E.Umapathy, “Detection of Rice Leaf Diseases Using Chaos and Fractal
Dimension in Image Processing”, International Journal on Computer Science and Engineering, Vol. 6, pp. 69-74,
Jan 2014.
[23]
P.Revathi and M.Hemalatha, “Identification of Cotton Diseases Based on Cross Information Gain_Deep
Forward Neural Network Classifier with PSO Feature Selection”, International Journal of Engineering and
Technology, Vol. 5, pp. 4637-4642, Dec 2013-Jan 2014.
[24]
Sabah Bashir and Navdeep Sharma, “Remote Area Plant Disease Detection Using Image Processing”, IOSR
Journal of Electronics and Communication Engineering (IOSRJECE), Vol. 2, Issue 6 (Sep-Oct 2012), pp. 31-34.
[25]
Sabine D. Bauer, Filip Korc, and Wolfgang Forstner, “The potential of automatic methods of classiﬁcation to
identify leaf diseases from multispectral images”, pp. 361-377, 2011 Springer.
[26]
Feiyun Zhang, “Image Recognition of Wheat Leaf Disease based on Learning Vector Quantization Neural
Network and Combination Feature Parameters”, Journal of Convergence Information Technology (JCIT), Vol. 8,
pp. 106-112, April 2013.
[27]
M. S. Prasad Babu & B.Srinivasa Rao, “Leaves Recognition Using Back Propagation Neural Network-Advice
For Pest & Disease Control On Crops”.
[28]
L.S. Chen and K. Wang, “Diagnosing of rice nitrogen stress based on static scanning technology and image
information extraction”, Journal of Soil Science and Plant Nutrition , Vol. 14(2), pp. 382-393, 2014.
[29]
Nitin S. Tijare and Prof. Sagar S. Badnerkar, “Image Recognition Based Crop Disease Identification System: A
Survey”, International Journal of Computer Science and Mobile Computing, Vol. 3, Issue. 4, April-2014, pp.
868-873.
[30]
Hiteshwari Sabrol and Satish Kumar, “An Identification of Wheat Rust Diseases In Digital Images: A Review”,
International Journal of Computer Science Engineering and Information Technology Research (IJCSEITR), Vol.
3, Issue 3, pp. 85-94, Aug 2013.

© 2015, IJARCSSE All Rights Reserved

Page | 317

