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Study on Mobile Robot's Navigation Problem Using Jacobian
and Fuzzy Inference System
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Abstract : In this paper, we propose the topological map building method about unknown environment using the ultrasonic
sensors. An ultrasonic sensor inherently has the range error due to the specular reflection. To decrease this error, we estimate
the obstacle states(position and velocity) using the local minimum sensor values and Jacobian. Estimated states are used to
avoid the obstacles and build the topological map similar to the type that human being memorizes an environment. When a
mobile robot is faced with three problems(corner way, cross way and dead end), it senses the movable directions using
FIS(Fuzzy Inference System). Among these directions, it can select the target direction using binary decision tree(Turn Side
Selector). Proposed algorithm has been verified with three simulations and three implementations.

Keywords : navigation, jacobian, fuzzy inference system, mobile robot
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Fig. 1. Specular reflection of ultrasonic sensor.
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