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Abstract

The time difference of arrival based approach to wireless localization is
perhaps one of the most interesting research subjects over the past decade.
A method using copula function is proposed for source localization using
TDOA measurements for both noncooperative and cooperative scheme. The
proposed method is started with noncooperative localization, and finaly is
extended to the cooperative localization problem. Because of unknown
measurement noise covariance matrix, by using the theory of copulas with
Sklar’s theorem, the joint likelihood function of TDOA measurements is
coupled to the corresponding univariate marginal likelihood functions. Then,
an attractive alternative using method of inference functions for margings is
applied to the maximum likelihood estimation. The procedure involving
maximization of univariate marginal likelihood functions and then
estimation of copula parameter. The maximization suffers from noncovexity,
so we apply semidefinite relaxation techniques to derive a convex estimator.
Simulation results corroborate the performance of the proposed method as
for sufficient signal to noise ratio, we observe one meter of improvement in

source location accuracy.

Keywords: Time Difference of Arrival, Semidefinite Relaxation, Copula
Functions, Source Localization, Correlated Noise.

Highlights

e A method using copula function is proposed for source localization using TDOA measurements for both
noncooperative and cooperative scheme.

e The joint likelihood function is coupled to the corresponding univariate marginal likelihood functions with
unknown measurement noise covariance matrix, by using the theory of copulas.

e  An attractive alternative using method of inference functions for margins is applied to the maximum likelihood

estimation.
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! Time of Arrival

2 Time Difference of Arrival
3 Received Signal Strength
4 Angle of Arrival
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1 Two stages weighted least squares
2 Modified polar representation

3 Weighted spherical interpolation

4 Maximum likelihood

5 Cramer-Rao lower bound

& Semidefinite Relaxation

7 Semidefinite Programming
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2 Inference Functions for Margins
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