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Abstract— In this paper a new classification algorithm

is proposed for the Classification of five type of Side scan
Sonar images. In order to develop algorithm 83 Side
scan Sonar images have been considered, With a view
to extract features from the Side scan Sonar images
after image processing, an algorithm proposes FFT
transfo rmed coefficients. The Efficient classifiers
based on Multilayer Perceptron (MLP) Neural Network.
A separate Cross-Validation dataset is used for proper
evaluation of the proposed classification algorithm with
respect to important performance measures, such as
MSE and classification accuracy. The Average
Classification Accuracy of MLP
Neural Network
comprising of one hidden layers with 14 PE’s organized
in a typical topology is found to be superior (98.33 %)
for Training and cross-validation. Finally, optimal
algorithm has been developed on the basis of the best
classifier performance. The algorithm will provide an
effective alternative to traditional method of Side scan
Sonar images analysis for Classify the five type of sonar
scan in ocean.
Index Terms— Neural solution, MatLab, Microsoft excel,

WHT,DCT,FFT Transform technique.

However, classification or recognition of the objects that
appear in these images is difficult task and needs human
experience. But, if we consider the amount of the area that is
covered by the oceans, it is more effective to provide
automatic intelligent recognition or classification that
simulates human experience. Sonar Image Classification
System was developed to simulate human experience by
classifying sonar images, if they are human made wreck or
natural underwater shapes . Examples of Human-Made
wrecks and Natural Shapes can be seen in Figure 1.

We will take an input Side scan Sonar images and extract the
features of images. We will use Artificial Neural Network as
our classifier for comparison of Side scan Sonar images. An
artificial neural network (ANN), usually called neural
network (NN), is a mathematical model or computational
model that is inspired by the structure and/or functional

I. INTRODUCTION
One of the most popular tool for underwater researches is
Side Scan Sonars [1],[2],[3]. Side Scan Sonars are used to
create an image of sea floor to provide an understanding of
the differences in material and texture type of the seabed by
using acoustic reflections of pulses.Sometimes, these images
cannot provide an efficient information to researchers and
scientists to easily recognize them. They are mostly in
grayscale or in two colors, and additional noise, such as depth
and water pollution of sea floor decrease the quality and
visibility of sonar images. But, in spite of all these
disadvantages, scienctists are still performing researches and
experiments to discover and recognize the depth of the

aspects of biological neural networks. Depending on the
applications, many systems have been proposed to solve or at
least to reduce the problems, by making use of image
processing,

pattern

recognition

and

some

automatic

classification tools. .
The reliability and the success of these systems are depend on
the effectiveness of applied data pre-processing techniques
and neural networks which can be used for efficient
modelling of human’s visual system during the recognition or
classification of patterns. Neural networks have an important
part in the modelling of human experience and decision
making process into computers.

oceans.
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2.2Neural Networks
Following Neural Networks are tested:
 Multilayer perceptron (MLP)
The most widely recognized neural system demonstrate is the
multi layer perceptron (MLP). This sort of neural system is
known as a directed system since it requires a coveted yield
with the end goal to learn. The objective of this sort of system
is to make a model that accurately maps the contribution to
the yield utilizing verifiable information with the goal That
the model would then be able to be utilized to create the yield
when the coveted yield is obscure. A graphical portrayal of a
MLP is demonstrated as follows:
(a)

Figure 3: the structure of neural network model mlp.

(b)
Figure1 : Sample Test Images (a) Human-Made Wrecks and
(b) Natural Underwater Shapes



II. RESEARCH METHODOLOGY



Figure.2 Methodology of work
It is classification of side scan sonar images Using Neural
Network Approaches.. Data acquisition for the proposed
classifier designed for the classification of side scan sonar
images. The most important un correlated features as well as
coefficient from the images will be extracted .In order to
extract features FFT transformed domain will be used.

The MLP and numerous other neural systems pick up
utilizing a calculation got back to engendering. With
back-proliferation, the info information is over and over
displayed to the neural system. With every introduction the
yield of the neural system is contrasted with the coveted yield
and a mistake is processed. This mistake is then nourished
(back-engendered) to the neural system and used to alter the
weights to such an extent that the blunder diminishes with
every emphasis and the neural model draws nearer and closer
to delivering the coveted yield. This procedure is known as
"preparing".
2.3Learning Rules used:
Momentum
Momentum simply adds a fraction m of the previous weight
update to the current one. The momentum parameter is used
to prevent the system from converging to a local minimum or
saddle point. A high momentum parameter can also help to
increase the speed of convergence of the system. However,
setting the momentum parameter too high can create a risk of
overshooting the minimum, which can cause the system to
become unstable. A momentum coefficient that is too low
cannot reliably avoid local minima, and can also slow down
the training of the system.
Conjugate Gradient
CG is the most prevalent iterative technique for unraveling
vast frameworks of direct conditions. CG is successful for
frameworks of the shape A=xb-A (1) where x _is an obscure
vector, b is a known vector, and A _is a known, square,
symmetric, positive-unmistakable (or positive-uncertain)
lattice. (Try not to stress in the event that you've overlooked
what "positive-distinct" implies; we will survey it.) These
frameworks emerge in numerous imperative settings, for
example, limited contrast and limited component techniques
for fathoming incomplete differential conditions, auxiliary
examination, circuit investigation, and math homework.
Created by Widrow and Hoff, the delta govern, additionally
called the Least Mean Square (LMS) strategy, is a standout
amongst the most usually utilized learning rules. For a given
information vector, the yield vector is contrasted with the
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right answer. In the event that the thing that matters is zero,
no learning happens; generally, the weights are changed in
accordance with lessen this distinction. The adjustment in
weight from ui to uj is given by: dwij = r* ai * ej, where r is
the learning rate, ai speaks to the initiation of ui and ej is the
distinction between the normal yield and the genuine yield of
uj. On the off chance that the arrangement of information
designs shape a directly autonomous set then subjective
affiliations can be gotten the hang of utilizing the delta run
the show.
It has been demonstrated that for systems with direct
initiation capacities and with no shrouded units (concealed
units are found in systems with in excess of two layers), the
blunder squared versus the weight chart is a paraboloid in
n-space. Since the proportionality steady is negative, the
chart of such a capacity is inward upward and has a base
esteem. The vertex of this paraboloid speaks to the point
where the mistake is limited. The weight vector relating to
this point is then the perfect weight vector..
Quick propagation
Quick propagation (Quickprop) [1] is one of the most
effective and widely used adaptive learning rules. There is
only one global parameter making a significant contribution
to the result, the e-parameter. Quick-propagation uses a set of
heuristics to optimise Back-propagation, the condition where
e is used is when the sign for the current slope and previous
slope for the weight is the same.
Delta by Delta
Created by Widrow and Hoff, the delta manage, likewise
called the Least Mean Square (LMS) technique, is a standout
amongst the most regularly utilized learning rules. For a
given information vector, the yield vector is contrasted with
the right answer. In the event that the thing that matters is
zero, no learning happens; generally, the weights are changed
in accordance with diminish this distinction. The adjustment
in weight from ui to uj is given by: dwij = r* ai * ej, where r is
the learning rate, ai speaks to the initiation of ui and ej is the
distinction between the normal yield and the genuine yield of
uj. In the event that the arrangement of info designs shape a
directly free set then discretionary affiliations can be gotten
the hang of utilizing the delta run the show.
It has been demonstrated that for systems with direct
actuation capacities and with no shrouded units (concealed
units are found in systems with in excess of two layers), the
blunder squared versus the weight chart is a paraboloid in
n-space. Since the proportionality steady is negative, the
diagram of such a capacity is inward upward and has a base
esteem. The vertex of this paraboloid speaks to the point
where the mistake is limited. The weight vector relating to
this point is then the perfect weight vector. [10]

Figure4. The Best Neural network with maximum accuracy
(MLP-DBD)
Training Report of the Best Classifier:

Table 1. Training and cross validation Report of the Best
Classifier MLP-DBD
Best Networks

Training

Cross Validation

Hidden 1 PEs

30

14

Run #

1

1

Epoch #

283

122

Minimum MSE

1.25487E-05

0.048455899

Final MSE

0.065089292

0.062114262

Test on Cross validation (CV):
Table 2. Confusion matrix table of Cross validation (CV)

Table 3: Performance Measures for cross validation

III. RESULT
T The MLP neural network has been simulated for 83
different images of side scan sonar images out of which 63
were used for training purpose and 20 were used for cross
validation.
The simulation of best classifier along with the confusion
matrix is shown below :
Test on Training:
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Table 6: Confusion matrix table of Training

Table 7: Performance Measures for training
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IV. CONCLUSION
A From the results obtained in FFT domain it concludes
that the MLP Neural Network with DBD (delta bar delta) and
hidden layer 1 with processing element 14 gives best results
of 96.66% in Cross Validation while in training it gives
100% so overall accuracy is 98.33%.
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