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ABSTRACT

In this paper, we derived a closed-form equation of a Best Linear Unbiased Estimator (BLUE) estimator for
the 3 dimensional estimation of the position of the emitter based on the Time Difference of Arrival (TDOA)
technique. The BLUE derived for the case of estimating 3 dimensional position of the emitter with 4 base
stations or sensors, and for this purpose, we used an approximated equation of the TDOA hyperbola equation
obtained from the first order Taylor-series after setting the reference points of the position. The derived equation
can be used for any kind of noises which are uncorrelated in each other in the TOA measurement noises and for

a white Gaussian noise also.
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Fig. 2. Standard deviations of position estimation errors
and CEP when the azimuth angle varies from 10 to 180
degrees with 10 degree step and the fixed inclination
angles of 30, 35, 40 and 45 degrees in each other.
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Fig. 3. Standard deviations of the positioning estimation
errors and CEP when the inclination angle varies from 5 to
90 degrees with 5 degree step and the fixed azimuth angles
of 10, 100, 190 and 280 degrees in each other.
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Fig. 4. Standard deviations of estimation errors of the
x-axis when the azimuth angle varies from 20 to 180
degrees with 20 degree step and the inclination angle varies
from 5 to 90 with 5 degree step.
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varies from 5 to 90 with 5 degree step.
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Fig. 6. Standard deviations of estimation errors of the
z-axis when the azimuth angle varies from 20 to 180
degrees with 20 degree step and the inclination angle varies
from 5 to 90 with 5 degree step.
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to 180 degrees with 20 degree step and the inclination
angle varies from 5 to 90 with 5 degree step.
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