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Maximum Likelihood Location Estimation Using Signal Strength

and the Mobile Station Velocity in Cellular Systems

MASATO ASO,t TAKAHIKO SAIKAWA' and TAKESHI HATTORIt

Recently, the progress in IT field has been remarkable associated with the advancement of
society. And the Mobile Station (MS) location estimation in wireless system has been a topic
of interest. And then, the methods by measuring the signals from Base Stations (BSs) of
the cellular phone systems have been researching, because it is inexpensive to construct the
location system using mobile phone systems. In this paper, we propose the Maximum Likeli-
hood Location Estimation Method with using Signal Strength and the MS velocity. Although
measured data is independent for each BS and every measurement, an MS location always has
a correlation before and after movement. The proposed algorithm is as follows; an MS can be
estimated by calculating the joint probability of the Likelihood Function ®) based on the data
independently measured in each position and the probability considered the velocity of MS.
By using this method, we can estimate an MS location accurately to utilize the probable char-
acter of measurement data effectively and to utilize the measurement data on past effectively.
So, we can estimate an MS location more accurately. This method can be applied to TOA
(Time of Arrival), TDOA (Time Difference of Arrival) and Signal Strength. In this paper, we
evaluate the performance of this method through simulations under some conditions in case
Signal Strength is measured, including the comparison with the conventional methods.
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