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ABSTRACT 

Reliability of a system, machine or instrument is very essential to operate. A machine or an instrument is said to 

be reliable if it gives consistent result every time it is tested against the same values. The result it gives is valid 

or not is not a matter of question here. If an instrument gives consistently same result, the n we can say that it is 

reliable. Reliability of an instrument can be measure through many ways depending on the factors we are 

considering. These methods of measuring reliability are termed as Software Reliability Growth Model (SRGM). 

There are many SRGMs based on different techniques and criteria. In this paper a generous study is done on 

different terms used synonymously, their meanings, applications of seismograph, its basic model and try to find 

the reliability of its model to a certain extent. 
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 INTRODUCTION 

Seismograph is an instrument that detects, amplifies and records earthquakes as well asthe motion of the ground. 

It works on the simple principle of inertia of stationary objects Seismograph and its working can better be 

understood after getting through some of the important terms on which it works. These are 

 

 Richterscale:- It is a standard scale used to compare earthquakes. It is a logarithmic scale, meaning that 

the numbers on the scale measure factors of 10. 

 Magnitude: the size of the earthquake. 

 Depth: how deep the earthquake was. 

 Location: where the earthquake occurred. 

Some of the terms in this area have been used synonymously with each other , but if we look through these 

in details , they differ in some way or the other. These are Seismometers, Seismographs and Seismograms. 

 

Seismograph, as we have discussed is an instrument which is used to determine and record the ground motion 

when an earthquake occurs. Whereas, a seismometer is an integral part of a seismograph, be it be a pendulum or 

the mass mounted on the spring. On the other hand, a seismogram is the graph or we can say the output record 

of the motion of the ground 

 

APPLICATIONS 

Seismographs are not only used to determine the earthquakes but for  any others too. Some of the major 

applications are depicted as under: 

 Sensitive Seismographs are used to predict Volcanic activities as the eruption of a volcano is usually 

accompanied by few small earthquakes. 

 These also pay important roles in predicting very small tremors as well as disastrous earthquakes. 

 Microseisms, the small and long-continuing oscillations of the earth, which causes storms near/at the sea 

can also be detected with the help of seismographs. 

 Moreover, Remote underground Nuclear weapon tests can also be detected with the help of seismographs. 

 The earth’s inner structure i.e., the depth of underground layers, their inclination angle and the speed of 

seismic waves in each layer can also be observed by a seismograph. 

 Vibrations on the lunar surface can be observed as an important activity of a seismograph. 

 Seismographs also play important roles in detecting ground motions like dynamite blasts in mines and 

many more such activities. 
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MODEL OF SEISMOGRAPH 

 

Basically, a Seismograph consists of a mass and a fixed base. As soon as there is an earthquake, the fixed base 

moves while the mass does not. As a result, the pen attached to the mass moves and records some marks on the 

paper next to the pen. These marks are the signals which are then converted to the magnetic signals to determine 

the intensity of the earthquake. A simple seismograph looks like 

 

 
 

Now, the reliability of a seismograph can be stated in terms of the following parameters: 

 

 Earthquake Strength 

 Its epicentres of how far away it is? 

 And, how long it lasts. 

 

Many seismograph centres have been installed in order to determine the above three parameters whenever there 

is an earthquake. 

 

The given graph shows the number of earthquakes per annum with a magnitude of  5.0 and higher recorded 

since 1964. Now taking this data, we will calculate the probability that an earthquake occurs in more than 5 

years using exponential distribution.  

It is concerned with the extent of time until a distinct event occurs. 
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Source: BGR 

 

In this case, 

μ = 6 , since a certain earthquake occurs every six years. 

Let x be the amount of time (in years) an earthquake occurs. 

Then, 

decay parameter, m= 1/ μ 

         =1/6 = 0.1 

Now, find P(x >5) 

P(x >5) = 1- P(x <5) 

Since (P(X < x) = 1 –e
-mx

 then P(X > x) = 1 -(1 –e
-mx

) = e
-mx

 

P(x >5) = e
(-0.1)(5)

 = 0.6065.  

 

Therefore, The probability that an earthquake occurs in more than five years is 0.6065 

 

CONCLUSION 

 

Here, we have come to a conclusion that the probability that an earthquake occurs in more than five years is 

0.6065. Since reliability of 0 or1 signifies that either the system is altogether unreliable or entirely reliable, 

respectively. Complement Reliability can also be said as Probability of Failure on Demand (PFD) Like 

reliability, this is also a probability value ranging from 0 to 1, where , zero (0) means there is no probability of 

failure and one (1) means it is completely unreliable. 

Thus: 

R + PFD = 1 

PFD = 1 − R 

R = 1 – PFD 

Obviously, a system designed for high reliability should exhibit a large R value (very nearly 1) and a small PFD 

value (very nearly 0). 

For the above given case, if we consider the earthquake occurs for 5 seconds in 5 years then , 

 

PFD = 5/ seconds in 5 years 

        =  5 / 157680000 

        = 0.000000017616551 
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        = 3.17098E-08 

 

Therefore , R = 1- 3.17098E-08 

            = 0.999999997 

 ≈1 
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