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A Localization Method Using Pyroelectric Infrared Sensor Arrays
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This report proposes a method of estimating the positions of heat sources,
using pyroelectric infrared sensor arrays. The pyroelectric infrared sensor is
ordinarily used as On/Off switches. This simple way of using the pyroelectric
infrared sensor is extended such that a little bit complicated function, that is, a
localization can be implemented using the pyroelectric infrared sensor. There-
fore, using the proposed pyroelectric infrared sensor array, the 2D position of
the heat source can be estimated. Experimental results will be presented for
showing the validity of the proposed method.
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Fast Fourier Transform STFFT)

y(ω, t) = [y1(ω, t), y2(ω, t), y3(ω, t), y4(ω, t)]
T
, (1)

yi(ω, t) (i = 1,2,3,4) t ω
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(1) yi(ω, t)

Cyii(ω, k) =
1

N

k+N−1
∑

t=k

E[|yi(ω, t)|
2], (2)
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Ly(y|Ksi,j ,Kn) = −N log |det(Kyi,j)| −
N

2
tr[CyKy

−1
i,j ], (6)

det(X) X tr[X] X X−1 X

|X| X Cy y(ω, t)

Cy(ω, k) =
1

N

k+N−1
∑

t=k

y(ω, t)yH(ω, t), (7)

(6) Cy ω k H

Kyi,j

Kyi,j = Ksi,j +Kn (8)
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