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Efficient Robot Cleaning Algorithm based on Set Cover
Algorithm
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Abstract

In this paper, we propose a new robot cleaning algorithm, which we call SetClean. The new
algorithm cleans from the most less complex area. Sometimes, when the cleaning completion time
can be longer or can not be estimated, cleaning larger area first is better than optimizing the whole
time for cleaning. To do this, SetClean algorithm divides the whole area into cleanable sub-areas
using Set Cover algorithm and cleans the area in the order of high efficiency that maximize the
cleanable area per unit time. SetClean algorithm decides the navigation flow by considering not
only the size of the area but also the distance from the current robot location to the area to be
cleaned and the delay time caused by the number of turns within the area. The experimental

results show the mechanism and performance of the SetClean algorithm.
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Gain(ri) = Area(ri)*Timec/ECT(r1)

Area(ri): the number of cells in ri

ECT(ri) = Estimated Cleaning Time for ri
=Distance(L,1i) +Area(ri) “Timec +Nturn (ri) *Timer
Distance(L, 1i): the length of path from L to ri
L current location of robot

Nturn(ri)
Timec = unit time for cleaning a cell

: the number of turn for cleaning ri

Timer = unit time for a turn
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Table 1. Gain evaluation results for each step

el L [ Lo o e e e s e

Cells 42

Move 5 2 6 4 8 5 6 1 1 - - 4 6 - -
Tuns 10 6 2 0 0 2 0 0 0 - - 0 0 - -
Total 57 24 18 8 12 11 8 3 2 - - 5 7 - -

Gain 0.74 067 056 05 033 0.36 025 067 05 - - 02 014
Visited 1 5 4 11 9 15 14 6 12 10 8 13 16
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