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Abstract

This study present an intelligent cleaning strategy
using a sector-based mapping network for a vacuum
robot with limited sensing and striding capability to
improve cleaning efficiency and robustness. Most
domestic cleaning robots adopt random based cleaning
strategy which is unable to effectively enhance the
coverage especially for a multi-room environment and
the rooms with elevated floor. This study uses infrared
sensor to detect the landmark attached to the skirting
boards of wall, and establishes a local sector map using
the locomotion estimation from the motor encoders. A
core sector map based on the landmark is setup from the
accumulation of cleaning learning process to guide the
robot toward uncovered area to improve coverage
efficiency. The neighboring information of the
landmarks along with each sector map becomes a sector
based mapping network. The robot will automatically
determine the required cleaning time from the coverage
rate of core sector map. This study applied
MSC.ADAMS to construct a virtual environment to
simulate the cleaning efficiency of a vacuum robot. The
simulation result demonstrates the superior efficiency
and robustness of the proposed scheme especially for a
multi-room cleaning with uneven floor levels.
Keywords: Vacuum robot, Intelligent cleaning strategy,

SLAM, Coverage Efficiency, Robot
Simulation, ADAMS



