Journal of Taiwan Maritime Safety and Security Studies
Vol 7, No 6

B? ¥ IEFR R AT A
R aE s L = R VR oy

A Study of Automatic Route Planning
for Obstacle Avoidance in Coastal Navigation by GIS
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ABSTRACT

Appropriate route planning is an important part before navigation. The Electronic Chart
Display and Information System (ECDIS) on board is used to assist navigator in route
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planning, and displays voyage information. ECDIS will show warning message while the
preliminary route made by ECDIS passes through unnavigable areas. However, a safety
detoured route (obstacle avoidance route) is still required manual judgments and adjustment.
It might relatively reduce the navigational aid benefits of ECDIS, since the lack of
manipulative experience or the negligent judgment and verification. Depending on the
navigator's requirements for the practical route planning, therefore, the purpose of this study
is to develop an ECDIS-based model for obstacle avoidance route planning in Coastal
Navigation. This is done on the basis of the least difference in course rule as an obstacle
avoidance concept for detouring along the barrier boundary and according to the excellent
capacity of GIS in spatial data processing to conduct a series of spatial overlapping analyses.
The model proposed also consists of the route straighten process to simplified detoured path
and reduced the number of waypoint for minimize the increased distance of obstacle
avoidance route. Finally, the analyzed results of scenario tests and practical case studies all
indicated that the model proposed in this study has enough ability for obstacle avoidance route
planning and is to be provided with good applicability. It provides a reference for the
subsequent development of an automated route planning module integrated into the ECDIS
system, and could also assist navigators in their route planning implementation.
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