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Developing of Reliability Growth Model Based on Nonhomogeneous Poisson Process
with Normal Distribution

M. Nadjafi Aerospace Research Institute (Ministry of Science, Research & Technology), Tehran, Iran
P. Gholami Department of Aerospace Engineering, Sharif University of Technology, Tehran, Iran
Abstract

Reliability growth is a positive improvement in a product’s criteria (or parameter) at a period of time due to changes in the design or
production process. This paper aims to develop a model for the growth of reliability with a normal distribution based on the Non-
Homogeneous Poisson Process (NHPP). To this end, firstly, the framework for modeling the NHPP for the reliability growth
equation with the assumption of the normal distribution for failure data is extracted and the equations for the reliability growth based
on the nonhomogeneous Poisson process with normal distribution are obtained. Then, to evaluate the reliability model with the given
failure data, the maximum likelihood estimation technique was used to estimate the effective parameter in reliability growth. To
estimate reliability parameters, the repetitive mathematical expectation methods are used to solve the equations derived from the
maximum likelihood estimation. Finally, the proposed model, by implementing on the failure data of an aerospace system, shows
that the present approach is highly accurate in comparison with the basic reliability growth models, and simulates the process of
growth or deterioration of the system with high precision.

Keywords: Reliability Growth, Non-Homogeneous Poisson Process, Maximum Likelihood Estimation, Likelihood Function
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1Nonhomogeneous Poisson Process (NHPP)

2 Maximum likelihood Estimation (MLE)

* Army Material Systems Analysis Activity (AMSAA)
*Rate of Occurrence of Failure (ROCOF)

* Hazard Rate Function

®Stochastic Process
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' Counting Processes

2 Intensity Function

? Probability Density Function (PDF)

4 Cumulative Distribution Function (CDF)
* Probability Mass Function (PMF)
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* Expectation-Maximization (EM) Algorithm
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!'Rate of Occurrence of Failure (ROCOF)
2 Homogeneous Poisson Process (HPP)
*Mean Value Function
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