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0 Interpolation for the Gas Source Detection using the Parameter Estimation
in a Sensor Network

3. Tokumoto, T. Namerikawa (Keio Univ. )

Abstract— The purpose of this paper is to detect gas source which exists in the place where sensor is not
arranged in the sensor network. For that purpose, interpolation of gas concentration of a strange domain
is required. Therefore, we propose a novel algorithm of parameter estimation required for interpolation of
gas concentration in a sensor network. Finally the proposed interpolation algorithm for gas concentration is
verified via some numerical simulation results.

Key Words: Sensor Network, Parameter Estimation, Interpolation
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Table 1: Simulation Parameters

] Parameter \ Symbol \ Value
Number of Sensor N 28
Dispersion Coefficients el 0.1[m?/s]
Sensor Interval Ax 1[m)
Sampling Time At 1[s]

System Noise wg N (0,1e-3%Ig)
Observation Noise Uk N (0,1e-3%I5g)
Parameter Noise Ik N(0,5e-4*13)
Emergence Noise R, N(0,1e-3*Ig)
Amount of Emergence 0 | s(18,k) 50
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Table 2: Simulation Parameters

Parameter ‘ Symbol ‘ Value ‘
Number of Sensor N 10
Number of State n 28
Dispersion Coefficient « 0.1[m?/s]
Wind Speed u 0.05[m/s]
Sensor Interval 3Azx 3[m]
Sampling Time At 1[s]
System Noise Wi, N(0,1%I5g)
Observation Noise U N(0,0.1%I9)
Emergence Noise hi N(0,10%I55)
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