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ABSTRACT
The objective of this paper is to present identification and recognition of Magneto-telluric data for
sedimentary basins using Adaptive Resonance Theory (ART). Several sets of data consisting of 17 phases
and 17 apparent resistivity values and their respective tag values are given. These sets of data are used for
training the network, and other sets of data are used to test the network. The testing will result in the
approximate identification of the data patterns with tag value of 1 where there is sediment of hydrocarbon
and a tag value of 0 where there is no sediment of hydrocarbon in the given data set. Various techniques
used in this experiment are creating the pattern files, normalizing the files, training the neural network,
adjustment of weights and parameters, network file creation and finally testing of the field data for the
pattern identification. The recognition rate in the proposed system lies between 95% to 100%.
Keywords: Neural Network, Adaptive Resonance Theory
1.

INTRODUCTION

This paper describes two major areas of
research like “Geo Physical Sciences” and
“Neural Network Applications”. These two areas
are very broad in nature[1]. The present system of
testing the sedimentary basins at National
Geophysical Research Institute (NGRI) uses the
manual approach. The data collected when
processed manually needs a lot of time since the
data needs to be converted into normalized values
and then the resultant data is studied to identify
the presence of sediment. This process requires lot
of flat files to be processed manually.
•
•
The retrieval of past data at any certain point •
of time results in a manual search through the
vast number of data records. Since the data is
stored and retrieved manually there is always the
scope for error increases, data validation also •
becomes very hard.
•
In the first phase the data (sediment) is
segregated in to various clusters which are
characterized into a number which specifies the
pattern of one specific value. These values are
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gathered into the file which we called as “original
file”. This file is processed through manual
approach to make it into normalized approach.
After the normalized data gets divided into
various patterns which is again the task of the
human being .Finally at the later stage this is
verified for the presence of hydrocarbons using
software applications.
2. ANALYSIS
The analysis of this paper has been done
mainly on
Magneto – telluric data Neural Networks
Magneto telluric data deals with a branch of
Geo-physics, which is used by Geophysicists to
identify the formation and classification of
deposits.
Neural Network is used to automate the
identification of deposits with either a positive
answer (the identification of deposits) or a
negative answer (no deposits present). Neural
networks are also used to speed up the process of
deposit identification which actually takes lots of
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time if done manually, there by the objective of
this paper is to identify the presence of deposits
and speed up the process of identification there by
reducing the time delay [2].
In the first phase Magneto telluric data is
being identified with presence of phase and
apparent resistivity values which are divided into
17 values each respectively in the given data set.
The data i.e. the phase and apparent resistivity
values should be converted into logarithmic
values and the resultant data should be
normalized. The data also consists of a tag value,
which represents the presence of sediment with a
tag value of 1(one) and identification of no
sediment with a tag value of 0 (zero).
In the second phase, the Neural Network
analysis to the analysis on the subject has been
done to identify the function to be used for
computation in the networks .
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3.
•
•






•
•

ALGORITHM

Let M be the number of units in each F1
sub layers and N be the number of the units on F2
layer
Parameters are chosen according to
following constraints:
a,b>0
0<=d<=1
(cd / 1-d)<=1
0<= θ <=1
0<=p<=1
e<=1
Top down weights all initialized to zero
Zij(0)=0
Bottom up weights are initialized
Zij(0)<1/(1-d)M
STEP 1 Initialize all layers and sub-layers output
to zero vectors, and establish a cycle counter
initialized to a value of one
STEP 2
Apply an input pattern, I to the w
layer of F1.The output of this layer is Wi=Ii+a*ui
STEP 3 Propagate forward to the x sub layer
Xi=Wi /(p+ W

)

STEP 4 Propagate forward to the v sub layer
Vi=f(Xi)+b*f(qi)
STEP 5 Propagate to the u sub layer
Ui=Vi/(e+ v

)

STEP 6
Propagate forward to the p sub
layer Pi=Ui+d*Zij
STEP 7 Propagate
to
the
q
sub-layer
qi=Pi/(e+

v )

STEP 8 Repeat steps 2 through 7 as necessary to
stabilize the values on F1
STEP 9 Calculate the output of the r layer
Ri=(Ui+CPi)/(e+

u + cp )

STEP 10
Determine
condition is indicated.
If p/(e+

whether

a

reset

r )>1, then send a reset signal to F2

STEP 11
Propagate the output of the p sublayer to the F2 layer. Calculate the net inputs to
F2
Tj=

∑

(pi*Zij) where i=1.2…..m

STEP 12
Only the winning F2 node has
nonzero output.
G(Tj)=d*Tj=max(Tk)
G(Tj)=0 otherwise
STEP 13
Repeat steps through 6 to 10

Fig. ART 2 ARCHITECTURE
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Layer 4-U layer: The output of V layer is given
to this layer. The output of this layer is

STEP 14
Modify bottom up weights on
the winning F2 Unit
Zij=ui/(1-d)
STEP 15
Modify top down weights coming
from the winning F2 Unit.
STEP 16
Remove the input vector.
Restore all inactive F2 units. Return to step 1 with
new input pattern

Ui=Vi/(e+

v )

Layer 5-P layer: The output of U layer is given
to this layer. The output of this layer is
Pi=Ui+d*Zij
Layer 6-Q Layer: The output P layer id given to
this layer. The output of this layer is

4. DATA NORMALIZATION

qi=Pi/(e+

It has been concluded that the given data set needs
to be normalized for further processing. The
normalization of the data is achieved with the help
of java program[5]
•
The given data set is stored in a file
•
The file is given as input to the java
program
•
The program generates an output in the
form of normalized data
•
The output is stored in another file.
Normalized data= (Hi-Hmin)/(Hmax-Hmin)

F2 layer
In this layer, the process of clustering is done.
Each neuron in this layer consists of a unique
pattern.
If the entered pattern matches with anyone of
the existing patterns in neurons then it is placed in
the same neuron. Otherwise a new neuron is
created and the entered pattern is stored in that.

v )

5.2 Orienting Subsystem
This is used to reset the layers of attentional
subsystem.
During the comparison, whenever the
mismatch occurs, the orienting subsystem gets
activated and resets the layers of attentional
subsystems are, deactivating the neurons in the
layers.

5. NETWORK CREATION
ART2 network is divided into two subsystems
1.
Intentional subsystem
2.
Orienting subsystem
5.1 Intentional Subsystem

6. TESTING

The intentional Subsystem consists of two
layers
•
F1 layer
•
F2 layer
The input is given to F1 layer, where normalizing
of the input vector is performed. In F2 layer the
process of clustering takes place (pattern creation)

The network which is stabilized with the
parameters is tested with new data files for
clustering.
6.1 System Testing

F1 layer
The F1 layer consists of six sub layers. They
are
Layer 1-W layer: Input is given to this layer. The
output of this layer is,
Wi=Ii+a*ui
Layer 2-X layer: The output of the W layer is
given to this layer. The output of this layer is
Xi=Wi/(e+

W

All the modules have been first tested
individually using both test data and live data.
After each module was ascertained that it was
working precisely, it was integrated with the
system, again the system was tested as a whole
entity.
7. RESULTS

)

The results of this work are carried out in
several phases. The following procedure has been
put in use in getting the results.

Layer 3-V layer: The output of the X layer is
given to this layer. The output of this layer is
Vi=f(Xi)+bf(qi)
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In the first phase sedimentary data which is in
the form of text file is supplied to the
application/program.
The
application/program
using
ART
algorithm which is implemented through Java
program normalizes the text file. After the
normalization the data looks like the following.
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5. Once the network gets trained it can be tested
the results which are shown as follows.

for

The above representation which exhibits the
values from the neural network which lie in
between 0 and 1 and can emphasize the presence
of magneto telluric data in the sedimentary soils.

3. After the data normalization, it gets divided into
various clusters which looks like the following

8. CONCLUSION
The work stands to gain a lot of
advantages namely no time delay in calculating
the presence of sediment and faster computerized
report generation and also helpful in faster
retrieval of past data in data records.
Accuracy of the Pattern classification of
Magneto-telluric data at 97% success rate in
identifying either the presence of hydrocarbon
deposits or in the identification that there is no
presence of hydrocarbon deposits. The error rate
of 3% is considered to be very negligible.
4.Once the data gets into clusters we supply this
data to the neural network for its creation which is
shown as follows
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