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Regional Coverage Planning and
Obstacle Avoiding for Cleaning
Robot in a Partially Known
Environment

Shu-Rung Chang and Jyh-Cheng Yu

Department of Mechanical and Automation Engineering
National Kaohsiung First University of science and
Technology

Abstract

This paper addresses regional coverage planning
and obstacle avoiding for domestic cleaning robot in a
partially known environment, including cleaning
regional planning, path planning, mechanism design,
motion control, and mechatronics control. To increase
efficiency of cleaning and navigation, we first set up an
electronic map from given environmental parameters.
Nodal points are designated in doors and corridors for
connected rooms for regional clean sequencing. Path
planning among regional nodes and a strategy for
provisional obstacle avoidance are proposed for fast
indoor navigation. In order to negotiate staged floor and
doorsill common in oriental domestic layouts, this thesis
develops a cleaning robot with striding mechanism. By
unfolding and folding of the striding arms, the robot can
negotiate multiple rooms with level difference. The
robot uses a single-chip PIC16F877 as a basic core for
motion control. Contact sensors and six infrared sensors
are arranged in the robot to detect types and locations of
obstacles. A control module in a remote server PC is
designed using MATLAB GUI environment, and
communicates with the robot through Bluetooth
technology. The encoder information of two actuators is
used to estimate the location and orientation of the robot.
The control module decodes the navigation path into
parameterized structural commands. Finally, this study
presents a prototype robot and the navigation system to
demonstrate the feasibility and the functionality of the
proposed scheme.

Keyword: Cleaning Robot, Wheeled Climbing Robot,
Regional Coverage Planning, Path control.



