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Application of sector mapping
network to improve the coverage of
vacuum robots using random walks
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Abstract

Typical random based vacuum robots adopt
infrared or ultrasonic sensors to detect obstacles, and
apply a cleaning strategy consisted of a fixed alternation
pattern among random walk, wall following, and spiral
modes to cover a domestic area in a finite period of
time. These robots have limited sensing capability but
has a low cost advantage. However, in case of complex
environments or multi-room areas, the random based
cleaning strategy can cause repeated cleaning and miss
some area in a multi-room layout, which results in poor
cleaning efficiency. This study proposes a sector
mapping network to improve the efficiency of the
random-based robot cleaning. The robots can identify
the RFID landmarks arranged at the lower edge of the
wall during wall-following clean mode. The movement
path of the robot relative to the landmark is estimated
during the movement and converted to a grid-based
sector map. The sector map and the neighboring
information and relative direction of the landmarks are
constantly updated during the process of cleaning,
which is compiled into a sector mapping network. The
sector mapping network is applied to determine the
priority cleaning area, priority cleaning direction,
cleaning stop criteria to improve the coverage
efficiency. Finally, we test the porotype to implement
the proposed mapping network and compare the
coverage efficiency with the conventional method to
demonstrate the application potential.

Keywords:
coverage

Cleaning robot, Map building, Area



