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Path Estimation Method in Shadow Area Using
Underwater Positioning System and SVR
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This paper proposes an integrated positioning system to localize a moving object in the
shadow-area that exists in the water tank. The new water tank for underwater robots is constructed to
evaluate the navigation performance of underwater vehicles. Several sensors are integrated in the water
tank to provide the position information of the underwater vehicles. However there are some areas
where the vehicle localization becomes very poor since the very limited sensors such as sonar and
depth sensors are effective in underwater environment. Also there are many disturbances at sonar data.
To reduce these disturbances, an extended Kalman filter has been adopted in this research. To localize
the underwater vehicles under the hostile situations, a SVR (Support Vector Regression) has been
systematically applied for estimating the position stochastically. To demonstrate the performance of the
proposed algorithm (an extended Kalman filter + SVR analysis), a new Ul (User Interface) has been

developed.

Underwater Positioning, SONAR, SVR, Path Estimation, Shadow Area
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Fig. 1. Overall System
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Fig. 2. SONAR Data Processing
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Fig. 3. SONAR Selection and Coordinate Calculation
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Table 1. Specification of D/70

Category

Performance

Resonant Frequency

70 kHz

Beam Pattern

Omni + 1dB up to 80 kHz

Receive Sensitivity

-197 dB re 1V/uPa up to 15 kHz
-195 dB re 1V/uPa @ 70 kHz

Transmit Sensitivity

146 dB re 1uPa/V @ 1 m, 70 kHz

Operating Depth Maximum 1600 Meters
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