
 
Abstract—A study based on ANN structure gives us the 

information to predict the size of the future in realizing a past event. 
ANN, IMD (Indian meteorological department) data and remote 
sensing were used to enable a number of parameters for calculating 
the size that may occur in the future. A threshold selected specifically 
above the high-frequency harvest reached the area during the selected 
seismic activity.  In the field of human and local biodiversity it 
remains to obtain the right parameter compared to the frequency of 
impact. But during the study the assumption is that predicting seismic 
activity is a difficult process, not because of the parameters involved 
here, which can be analyzed and funded in research activity. 
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I. INTRODUCTION 

VENTS of earthquakes in the Sikkim region are largely 
related with the tectonic activity along well known faults 

in the Himalayas, namely, Main Boundary Thrust (MBT), 
Main Central Thrust (MCT) [1]. 
• In the seismic zoning map of India made by Bureau of 

Indian Standards, the entire area of Sikkim  lies in Zone 
IV [1]. 

• Several statistical methods are there to predict earthquake 
beforehand so that loss of lives and property can be 
minimized but among them ANN is much better predictor 
because it can capture non-linear relationships.  

• ANN follows a computational paradigm that is inspired 
by the structure and functionality of the human brain. 
ANN also performs computation in terms of patterns 
rather than data [2]. 

• A number of models based on ANNs can predict 
earthquakes, and the model used here is a Bayesian class 
with an algorithm of back propagation. 

Objective 

• To analyze earthquake IMD data using some statistical 
method. 

• To assess the effectiveness of ANN in prediction of 
earthquake. 

• To use remote sensing based parameter slope and aspect 
ratio for earthquake study. 

II. MATERIALS AND METHOD 

• ANN technique 
• IMD Data used  
• ASTER GDEM data for slope and aspect 
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Fig. 1 Basic model of ANN [2] 

ANN Modeling  

ANN is an attempt to simulate the multiple layers of simple 
processing elements through neurons with specialized 
hardware or sophisticated software. The most basic element of 
the human brain is a specific type of neuron, which provides 
one with the abilities to remember, think and apply previous 
experiences to every action [2]. This means for ANN, building 
an artificial neural network just like of the human brain and 
working on the given data and making further predictions 
based on that data [2].  

Layered Network 

The input layer behaves with a number of properties, with 
the last layer, between the hidden layer existing, being equal 
to the number of classes as the output. Each neuron is 
associated with the next layer. If this is true then it is called 
field forward neural network. Back propagation techniques are 
used in neural network to reduce error to achieve the required 
target value [2], [3], [12], [13]. 

Architecture 

• Number of layers: 3 
• Number of neuron on the layers: Input: 5 (Lat, Long, bath 

value, slope, aspect); Hidden: 8; Output: 1 (EQ 
(Earthquake) magnitude) [3]. 

• Activation function: Tan-sigmoid, Purelin. 
P-Wave, a compressional architecture design with artificial 

neural network (ANN), can determine the seismic activity 
from inner earth crust. The number of neurons is a back-
spreading technique for determining seismic activity, and 
shaping with the help of an input neuron, a hidden layer and 
an output layer [4], [6]. 

Data: It has been observed that the number of parameters 
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are strongly correlated, so they are discarded to obtained the 
fine result set in weight matrix [6], [7]. 

III. RESULT 
TABLE I 

A SMALL SCALE DATA SET TAKEN FROM UPPER EDGE OF THRESHOLD  

 Target Values MSE R 

Training 23 5.00928e-0 5.35663e-1 

Validation 5 4.50956e-0 9.12694e-1 

Testing 5 10.79139e-0 -5.04703e-1 

Bayesian class and Back-propagation training method are used here. 
 

This ANN study predicted earthquakes and earthquakes fall. 
According to this study between histograms, ANN did not 
predict earthquakes and earthquakes fall. 4.0 and above 
thresholds are taken in a systematic parabolic manner 
according to map sampled focal point, other sample focal 
points are taken just reverse parabolic in order to get extreme 
corrected back propagation method in ANN (Fig. 2 (a)) result. 
The final RMS value just below 4.0 of threshold is observed. 
The sample points are taken in order to keep in mind that the 
tectonic activities of Eurasian plate and Indian plate opposite 
movement affect the tectonic activities of the sampled area. 

 

 

Fig. 2 (a) Final Result of ANN classifier  
 

 

Fig. 2 (b) Regression factor for overall 
 

The regression (Fig. 2 (b)) factor for overall class verifies 
the tectonic activities of the region of its extreme correct in 
nature. By artificial neural network prediction techniques it 
has been found that the frequency occurred is very accurate 

and closest match to regression. 

Input and Target Output Parameters 

Fault lines have very complex constructions. When the 
formation of the earthquakes is examined, it can be seen that 
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many factors should be studied along with it. That is why the 
structure of the model is built with as much parameters as 
possible. Slope and aspect along with bathymetric value plays 
an important role for occurrence of an earthquake.  

 

 

 

Fig. 3 Result Graph & Regression factor for overall class 

IV. DISCUSSION 

Seismic wave prediction is a difficult and tedious process. 
The frequency of the thresholds can be analyzed in any range 
based on data from laboratory experiments and previous 
bridges. It has been observed that on the mass scale 
destruction, the seismic activity from inner most earth crust, 
due to continental drifting is necessary case study, to 
showcase in public domain. But it has been observed that the 
mass scale destruction due to tsunami happened by this 
phenomena. So the scale of threshold for that level prediction 
is required to prevent these types of mass scale destruction [5]. 
• Here from Fig. 3, it can be easily interpreted that the 

classified ANN (shown in class) predicts that earthquake 
prediction on the outskirts of China, Bhutan, Sikkim is the 
most accurate. This is due to the fact that China is the 
most influential factor in the figure. 

• As we all know ANN is just only a classifier and it cannot 
predict seismic parameter, but about the values it can tell 

that study area can follow which particular type of pattern 
it has. 

V. CONCLUSIONS 

• The magnitude of the earthquake is predicted for the 
Sikkim, it can be predicted in the future, with respect to 
the earthquake of the same magnitude [1]. 

• Predicting earthquake is a difficult task because 
occurrence of earthquakes also depends on several 
random factors of nature and those factors are unknown to 
human beings.  

In the future study, the electromagnetic observations can be 
included for the prediction of the earthquake. Total electron 
content (TEC) is one of the main parameters used in 
electromagnetic observation [8], [9].  GPS observations are 
the main tool for measuring the TEC. GPS observations can 
create the ionospheric structure in 3-D format [10]. Several 
other methods of remote sensing technology can also be 
incorporated as the future scope of this work. Optical remote 
sensing has several limitations, and it can be mostly used for 
rapid assessment of damages in an epicentral zone of the 
earthquake region. Microwave remote sensing application like 
InSAR (Interferometric Synthetic Aperture RADAR) is 
limited due to high data cost and complex analysis. But the 
thermal data generated from the TIR (Thermal Infrared) 
sensor of the satellite are emerging as an alternative for 
earthquake analysis. Thermal anomalies research in seismic 
faults is developing in the direction of seismic activity 
monitoring and close integration with ground observations. 
Emitted longwave radiation observations demonstrate 
promising results, but data accumulation is required. In the 
coming days, these kinds of satellite remote sensing-based 
analysis will be used in a more prominent manner for 
earthquake prediction. The generation of the data from the 
remote sensing analysis is tough, and it requires complex 
analysis and mathematical abilities. 
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