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Abstract

In this paper, an improved method of estimating static source location is proposed based on the direct position determination(DPD)
method, which estimates a source position directly using received signals. When the source position is estimated using the conventional
DPD method, the estimation accuracy and error depend on a pair of receivers: a reference receiver and one of the multiple moving
receivers. Based on this, the weighting values of the estimating source location were obtained using the covariance matrix for the pair
of receivers(S), S») and applied to the DPD algorithm. Finally, the source position was estimated using the proposed DPD algorithm,
and it was verified that the estimation accuracy improved, compared to the conventional DPD algorithm.
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Fig. 1. The geometry of static source and receivers S, Sy.
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Table 1. Positions and velocities of static source and receivers.

Position (m, m) Velocity (m/s, m/s)
Source 0, 0) 0, 0)
Si (—10,000, 0) (0, 0)
Sa1 (10,000, 0) (=70, 70)
S»n (5,800, 4,200) (—70, 70)
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Fig. 2. Estimated results for static source position using
DPD algorithm with respect to (Si, S).
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Fig. 3. The P, %-confidence ellipse based on covariance
matrix, C,,, for estimated source's position (xv;, ).
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Receive the signals 7, r,, from the receivers S, S,

}

Estimate source position (X, Yo;) from r,(t), ry(t)

Zo= argmax: /r?(t)rz,(t 7))t

l

Estimate covariance matrix C., from r,(t), r,(t)

!

Estimate covariance matrix C,, from the estimated source
position (X, ¥o;) and C.,

|

Calculated Area(¥;;) from P%-confidence ellipse based on C,

—

Estimate source position X , in which summation of CAF with
wcight 1s maximized 3

T = arg max; 27 [7'I(t)r2f<t+ T,)cjv‘rdt
=1 Areal(zy)

. Flowchart of the proposed DPD algorithm to esti-
matie static source location.
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Table 2. Positions and velocities of source and receivers.

MR

Position (m, m) Velocity (m/s, m/s)

Source 0, 0) ©, 0)

Si (—10,000, 0) 0, 0)

N (10,000, 0) (=70, 70)

Sn (10,000, 70) (=70, 70)

53 (9,930, 140) (—70, 70)

S (9,860, 210) (—70, 70)

$2s (9,790, 280) (=70, 70)

S (9,720, 350) (=70, 70)

S (9,650, 420) (=70, 70)
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Fig. 6. RMSE results of position estimation for static source
location using conventional and weighted DPD with
respect to the value of SNR.
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