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Abstract Wireless sensor networks often face the critical problem of maintaining the sufficient sensing
coverage QoS at an application specific level while keeping a small number of nodes active at any time to
save energy. To solve this problem the relationship between the desired QoS requirement and the
minimum number of active nodes is analyzed without the knowledge of location or directional information in
the randomly deployed sensor networks. Based on the analytical results an energy efficient and location-
independent QoS ELIQoS protocol is proposed which selects the minimum number of active nodes based
on the nodes’ energy without using any location information. Simulation and analysis study demonstrates
that the ELIQoS protocol can not only reduce the network consumption and balance the energy dissipation

among nodes but can provide the desired QoS requirement effectively.
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Table 1 Simulation Parameters

1

Parameter Value
Network Size m 100 100
Deploy Node Number 200~900
Sensing Range Rs m 10
Transmission Range Rt m 25
Sink Position 150 200
Threshold Distance m 75
Ege nl/b 50
er pJ/b/m’ 10
€amp PJ/b/m* 0.0013
E tuon nJ/b/signal 5
Data Packet Size B 500
Broadcast Packet Size B 25
Packet Header Size B 25

Round
Initial Energy J/battery

E in J/battery

5 TDMA Frames
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Research Background

Wireless sensor networks often face the critical problem of maintaining the sufficient sensing coverage QoS at an application
specific level while keeping a small number of nodes active at any time to save energy. The solutions usually depend on geography
information to check whether a sensor’ s sensing area can be completely covered by others and schedule the nodes’ state. However at
present the node with GPS is infeasible and too costly. In this paper we analyze the relationship between the desired QoS and the
minimum number of active nodes without the knowledge of location information in the randomly deployed sensor networks. Based on
the analytical results we introduce an energy efficient and location independent QoS ELIQoS protocol which selects the minimum
number of active nodes based on the nodes’ energy without using any location information. Our research work is partially supported
by the National Natural Science Foundation of China under grant No.60573132 Jiangsu Natural Science Foundation under grant No.
BK2005411 the National High-Tech Research and Development Program of China 863 under grant No.2004AA112090 and the
National Basic Research Program of China 973 under grant No.2002CB312002.



