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Abstract

There are many kinds of topologies of wireless sensor network systems, the node connection me-
thods are different, and different topology models are often used in different scenarios. Therefore, it
is necessary to explore the reliability model of wireless sensor networks under different topologies.
In this paper, a typical system such as series, parallel and continuous k/n(G) systems are used as
examples, under the condition that each node in the system fails independently, a general model of
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the reliability of the wireless sensor network system is constructed, and the variation trend of the
reliability of the system under different shape parameters is discussed when the life distribution of
each node in the system is subject to the distribution and the scale parameters remain unchanged,
and the case is calculated. The results show that the reliability of the series system is lower than that
of the parallel system and the continuous k/n(G) system, and the system has higher reliability when
the shape parameter of the node life distribution is greater than 1. When the number of nodes in the
system is the same, the reliability of the ring topology network system is the weakest.
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Figure 1. RBD of series system
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Figure 2. Typical hardware failure rate curve
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Figure 3. Variation trend of reliability function of series system
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Figure 4. RBD of parallel system
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Figure 5. Variation trend of reliability function of parallel system
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Figure 6. RBD of continuous k/n(G) system
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Figure 7. Variation trend of reliability function of k/n(G) system
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Figure 8. Star topology
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Figure 9. Mesh topology
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Figure 10. Fully connected topology
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Figure 11. Ring topology
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