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Abstract : In recent years, it is strongly required to utilize underwater robots for the management and
investigation of various underwater artificial structures as the number of underwater artificial structures
for the use of marine resources and military purposes has increased rapidly. For exploration of
underwater structures using an underwater robot, navigation that estimates its own position and control
creating and following a moving path are very important technologies.

In this paper, we developed a position estimation algorithm that fusions DVL-aiding inertial
navigation and a pose recognition in local area using active visible marker. We also implemented a path
planning and following algorithm of underwater robot that adapted RRT (Rapidly-exploring Random
Tree) and improved LOS (Line of Sight) method. As a result, in the actual marine environment
experiment, the combined performance of position estimation and path tracking was measured, and the
path following RMS error of the planned moving path was 0.53 m, which satisfied the target following

error within 1 m.

Key Words - Autonomous underwater vehicle (AUV), Underwater localization, Path planning, Autonomous

navigation, Inertial navigation system (INS)
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Fig. 1 Shape of the test jacket structure in an

underwater environment
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Autonomous Vehicle Spec.

« Size : 1200(L)*900(W)*600(H)mm

+ Speed : 2.5knot(FW/BW), 1.Sknot(up/down)

« Sensors: Camera & Light, IMU, DVL, AHRS,
2D image sonar, forward looking sonar,
depth sensor

- Weight: 134Kg

* Operation time: 4 hours

Fig. 2 P-SURO 1II hybrid underwater robot platform
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Fig. 3 Proposed fusion positioning system based on

the inertial navigation
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Fig. 4 Light emission of active visible marker(left)

and detection of distance and angle from

each marker(right)
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Fig. 5 Result of path generation outside(left) and
inside(right) of the artificial jacket structure
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underwater robot to prevent LOS guidance

problems when following path
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Table 1 RMS distance error for the performance test

results of a path following

No. RMSE [m] No. RMSE [m)]
1 0.529 2 0.519
3 0.488 4 0.469
5 0.472 0.563
7 0.622 8 0.521
9 0.476 10 0.625
Average RMSE [m] 0.528




= Landmark recognition result * Localization result
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© Video

* Forward looking sonar

Fig. 9 Visible marker detection and localization

results during path following of an

underwater robot for exploration of an

underwater artificial jacket structure
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