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DSP Implementation of The Position Location System in Underwater
Channel Environments.
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In this paper we have implemented a 3-D PL {Position Location) system to estimate the 3-dimensional
position of a moving object in underwater environments. In this research, we let four sensors fixed in
different positions and moving sensorsto communicate with each other to find the 3-dementianal positions
for both the fixed and moving ohjects. Using this we were also able {o control the moving ohject remotely.
When finding the position, we calculated the notm of the Jacobian matrix every iteration in the Newton
algorithm. Also by using a different initial value for calculating the solution when the norm became higher
than the critical value and the solution from the inverse matrix became unstable, we could find a more
reliable position for the moving object. The proposed algorithm was used in implementing a DSP system
capable of real-time position location. To verify the performance, experiments were done in a water fank. As
a result we could see that our system could located the position of an ohject every 2 seconds with a ervor -
range of Scm.
Key words: 3-D position localization, DSP, Real time signal processing, Newton algorithm, Sonar
communications
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Figure 1. The location of objects in underwater envircnment.
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Figure 2. The Block diagram of the matched filter.
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Figure 3. System bloc diagram of moving and fixed objects.
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