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ABSTRACT–Wireless sensor networks can be used to monitor the interested region by 
multi-hop communication. Coverage is a primary metric to evaluate the capacity of 
monitoring. In this paper, we focus on the coverage issue under border effects, where the 
sensor nodes are distributed in a circle-shaped region randomly. Under this scenario, the 
expected coverage of the sensor node and the total network coverage provided by n sensor 
nodes are derived accurately by probability. These findings are useful to determine the 
related parameters (i.e., sensing range, number of sensor nodes and radius of monitored 
region) for a specific network coverage ratio. Besides, to guarantee the collected data to be 
arrived at the sink node, the lower bound of network connectivity probability is also 
calculated when border effects are considered. Simulation results demonstrate that our 
analysis is correct and effective.  
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1. INTRODUCTION 
With the development of VLSI (very-large-scale integration), MEMS (micro-electro- 

mechanism system) and wireless networking technology, wireless sensor networks attract more 
attention in recent years. A wireless sensor network is composed of numerous tiny sensor nodes. 
These nodes have processing and communication capacities, which enable to collect surrounding 
information and then transmit report data to a sink node (base station). The sink node aggregates and 
analyzes the report data received and decides whether there is an unusual or exceptional event 
occurrence in the deployed region [1]. There are many practical applications of wireless sensor 
networks, such as environmental monitoring, battlefield tracking and disaster recovery [1,2]. 

Unfortunately, some inevitable practical factors hinder the wireless sensor networks to be used 
ubiquitously. For example, the constrained battery power carried by a sensor node is limited, which 
prevents the sensor node from executing complex instructions or algorithms. For many applications, 
the desired lifetime of a sensor network is of order of a few years. It may be infeasible or undesirable 
to recharge batteries in sensor nodes once a wireless sensor network is deployed. Hence, energy 
efficiency is an important design consideration for all wireless sensor networks. 
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