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ABSTRACT

Satellite communication, medical field, telecommunication, missile and many fields are depending on the
part of image processing to meet the better performance. Hyper spectral Images having related numerical properties
as like grayscale image and color images. HSI (Hyper Spectral Image) has high spectral bands and dimensionality
factor. Due to this we can learn this easily and we can use it in more challenging area. It will help to identify the
complex problem in various fields and used to attain better performance. We have several algorithms to classify the
complex image in effective manner. Harmonic Analysis method combined with BFO-RVM method. It is called as
HA-BFO-RVM (Bacterial Foraging Optimization — Relevance Vector Machine) approach. Cluster band can be
classified with reverence to amplitude and phase by using this new approach. Hyper Spectral Image features can be
extracted easily by harmonic analysis. Features of Amplitude and phase can be obtained by using derived HA. By
using Bacterial Foraging Optimization (BFO) we could select best features from extracted features. Relevance Vector
Machine (RVM) is used to classify the respective band with related cluster. Image bands are perfectly classified from
particular huddle structure. Instead of HA we can MNF, PCA and ICA for extract the features and combination of
PSO-SVM. This paper is carried out by combining three method as one is called as HA-BFO-RVM. This approach
is used to achieve good accuracy, less computational moment in time due to the usage of BFO Method.

KEY WORDS: Harmonic analysis (HA), hyper spectral image classification (HSI), Bacterial Foraging optimization
(BFO), Relevance vector machine (RVM).

1. INTRODUCTION

In an Image each pixel consists of thousands of elements. Useful information can be collected from Hyper
spectral remote sensing sensors. It will increase the accuracy of images on the earth surface. In land —cover
classification Hyper Spectral Images are used. It is also playing major role in object recognition, farming monitoring,
limestone mapping, and atmosphere supervision, projectile sides, protectorate Images and security issues. Due to
curse of dimensionality Hyper spectral RS information processing will become as more complex. It will face more
practical problems due to the less number of training samples, the overlapped spectrum, redundant of spectral
information and huge processing data. Because of these issues this method is tricky to apply conventional classifiers
to hyper data classification method. Moreover, Hughes Phenomenon will reduce the accuracy of the image.

High dimensional signal processing can be made as robust by using Support Vector Machine (SVM),
Maximum Likelihood Classifier (MLC), and Artificial Neural Network method (ANN) and Spectral Angle Mapper
method (SAM). We can achieve more accuracy in these methods. Even though much method has been proposed,
RVM is most powerful method for Classification of images. Bayesian inference is used in relevance vector machine
(RVM). Itis used to attain reasonable solutions for failure and probabilistic model. Many times iteration can be done
in RVM until to attain desired condition.

Related Works: For regression analysis, Relevance vector machines will suits well. It is used to recognize patterns
and data by using RVM training algorithm. This algorithm is used to build a new model and making those models
as non -probabilistic linear classifier method. RVM consists much benefit as superior overview competence, limited
training set, less noise and no over fitting problem. In SVM over fitting problem will occur. So better optimum
solution is RVM model. By using SVM method, difficult find kernel and penalty parameters. During the model
selection, over fitting problem will be raised. Due to this problem we can use RVM method for image classification.

Behavior of Escherichia coli is similar to Bacterial foraging optimization algorithm (BFOA). It is encouraged
by Escherichia coli. This is an algorithm technique. It is used to grow the bacteria colony growth by mimicking.
There are four important principal mechanisms found in practical. These bacteria having the mechanisms are;
Chemotaxis, Swarming, Reproduction, and Elimination-Dispersal. By using E. Coli bacteria concepts, Bacterial
Foraging Optimization (BFO) algorithm is encouraged stochastic overall search technigue based on mimicking
technique. This approach is used for Pointing, managing, and swallows the food. During Searching time, a bacterium
will reveal two types of actions: tumbling and swimming. The orientation of the bacterium will be changed by
tumbling process. In swimming time Chemotaxis step will be followed. Here the bacterium will be moved to current
direction. Until the achievement of positive-nutrient gradient Chemotaxis movement will be continued. After
completion of the swimming process, reproduction process will be done by the best half of the bacteria population.
Remaining will be eliminated.

JCHPS Special Issue 1: February 2017 www.jchps.com Page 172


http://www.jchps.com/

Journal of Chemical and Pharmaceutical Sciences ISSN: 0974-2115

For huge and multi-dimensional output SVM method will not be supported. Better solution will be provided
by RVM method (Relevance Vector machine). Computational time will be decreased and accuracy will be increased
than SVM method.

2. PROPOSED WORK
In our proposed system we have main folds as,
e To extract the frequency domain features from single pixel by using Harmonic Analysis. It will be
represented in terms of amplitude, phase. It will improve the image classification.
e Compare with many traditional feature extraction techniques, Harmonic Analysis will provide optimum
solutions and used to capture the functional relationships.

Existing System used MNF, PCA, and ICA method to extract the features from image. To select the best
feature Particle Swarm Optimization is used. The minimum noise fraction (MNF) transform method is used to find
out noise level from extracted features of image.

Principal component analysis (PCA) follows the statistical procedure. It is used for an orthogonal
transformation. It will convert correlated variables into a set of values. Those are linearly uncorrelated variables. It
is called as principal components. Independent Component Analysis (ICA) is used in signal processing. It is used to
find additive subcomponents from multivariate signal. The BFO optimization method will provide efficient
performance in terms of less computational time.

Classification Techniques: Our system has two main models;
e HSI based training samples are used
e HSI based pixels are used
HSI based training samples are used:
e Supervised classification
e Unsupervised classification

In Supervised classification prior information about land, urban, wetland are known one by using the
combination of field works and top sheets. In an Unsupervised classification prior information is absent. Therefore
class of the land should be specified. This method can be used in MRI images.

HSI based pixels are used: Here image will be classified as,

e Per pixel classifiers
e Sub pixel classifiers
¢ Knowledge based Classifiers
Module Descriptions: Our systems consists of four steps as follows,
o Hyper Spectral Image Preprocessing
e Feature Extraction by using HA
e Optimization by BFO
e Classification by using RVM

In preprocessing method, from the database input image will be captured. Using filtering technique noise
will be removed from the image. Preprocessing steps will be done by using MATLAB. And to modify the reverse
process same MATLAB will be performed. Fig.1. shows the flowchart of module descriptions. Initially image is
given to the input of harmonic analysis. It will extract the features. Output will be given to Bacterial foraging
optimization (BFO). It will select the best fitness value among the features. Finally the selected features will be given
to Relevance Vector Machine (RVM). It will classify the Hyper Spectral Image. HA is used to get frequency domain
from spectral domain. It consists of amplitude, phase. Fig. 2 show the steps involved in BFO algorithm.
Advantages:

e The proposed methods will provide better features with less noise.
e The proposed Harmonic analysis (HA) method will capture more efficient information. It is useful for image
categorization purpose.

A relevance vector machine (RVM) offers a failure scheme in a Bayesian structure. It will be personalized
with any type of image categorization tasks. SVM consists only one single dimensional output. It will not be suits
for multi-dimensional outputs. Especially in Human body pose estimation. This can be overcome by using individual
relevance vector machine for each output dimension. Regression problem can be predicted by RVM. Fig.3 and Fig.4,
shows the judgment graph for PSO-SVM method and GA-SVM. By using PSO-SVM we can achieve high accuracy
than GA-SVM.
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Figure.l. Flow Chart for Module Descriptions Figure.2. Flow Chart for BFO Algorithm
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Figure.3. PSO-SVM Figure.4. GA-SVM

3. CONCULUSION

HA-based feature extraction method has been introduced in our proposed system. BFO optimized with RVM
classification method. It will suits for any type of images. We can obtain better performance for complex problems.
HA-BFO — RVM will perform feature extraction is good manner will provide optimum solution. It will give good
accuracy and less computational time. Therefore our proposed method will improve the performance of the image.
Combined BFO optimized with RVM presents a good transaction between precision and less computational time.
Supplementary outlook for image and comparison methods of RVM — BFO method will be implemented in future.
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