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AUV Navigation with Particle Filter
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Figure 1. Autonomous navigation scheme based on particle filter.
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Figure 2. Particle weighting by observation.
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Figure 3. Vehicle Navigation.
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Table 1. Specifications of AUV “Tri-Dog 17
Length overall |1.85m
Breadth overall [0.58 m
Depth 0.53 m (1.03 m include antennas)
Dry weight  |170 kg (approximately)
Operating depth  |100 m max
Maximum speed |1.4 knots
Duration 3 hours
Alumimum Pressure Hulls
Stfuctines (Main Cylinder x1, Battery Cylinder x2)
Actuators 100 W Thruster x6
, Intel Pentium3 866 MHz (Main)
ProcessorS |intel Pentium4 2.4 GHz (Image Processing) |
oS Microsoft Windows 2000
Aftitude and Heading Reference System
Fiber Optical Gyro
Doppler Velocity Log
Pressure Sensor (Depth Sensor)
Real Time Kinematic GPS
Sensors Acoustic Range Sensor x4
Light-Section Profiling System
Profiling Sonar
Digital Still Camera
Pan-tilt Video Camera
L Wireless LAN
Communications |,0p, . ) NTSC x2 (with umbilical cable)
Lights 24 W Arc Lamp x2
Batteries 25.2 V Ni-Cd Battery 20 Ah x4

Light-Section
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Acoustic
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Figure 4. Arrangement of the perceptional sensors (Their range is
shown in the parentheses).
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Figure 5. Experimental Setup (WI1-W9: Way points, MI1-M8:
Measured points).
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Figure 6. Estimated trajectory of the vehicle (The vehicle passed each

way point at the time presented in seconds).
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Figure 7. Standard deviation of the position of the particles.
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Figure 8. Estimated heading of the particles and their standard devi-
ation.
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Figure 9. Velocity reference generated by the motion controller.
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