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Table-based Effective Estimation of Residual Energy for
Battery-based Wireless Sensor System
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Abstract

Up to date, numerous studies on wireless sensor networks have been performed to overcome the
Energy-Constraint of the sensor system. Existing schemes for estimating the residual energy have
considered only voltage of sensor system. However battery performance in the real is affected by
temperature and load. In this paper we introduce more accurate scheme, for the use in wireless
sensor node, based on the interpolation of lookup tables which allow for temperature and load
characteristics, as well as battery voltage.
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Table 1. Measurement environment
DMM Agilent 34411A 6.5 digit
Sensor System UBee430 (Huins)
Battery Energyzer Alkaline AAA
oS TinyOS
Sensing 2 decode/sec
Application RF 1 frame/sec
Duty cycle 1.0
Average load 25.5 mA
Temperature variation 5 ~48 C
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Table 2. Simulation environment

Simulator NSBS (C++)
Network size 80*40
Number of node/sink 59 /1

Energyzer Alkaline AAA
Energy-aware routing
Location based routing

Battery model

Routing protocol

Sensing 60 decode/sec
Application RF 1000 frame/sec
Duty cycle 1.0
Average load 26.0 mA

Temperature variation -5 ~45 C
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