Eﬁ; 'I:"I:’H ]}:#&TE uH-HXwL —1R-1-1-
#15% H1%E, 2010, 1. 2010715717177

o[x|e| EZolM S&sk= SLAM Z[gte] 2X HHE|X| d2|F

Bt A 4T, =agr

A Robot Coverage Algorithm Integrated with SLAM
for Unknown Environments

Jung Kyu Park*, Heung Seok Jeon**, Sam H. Noh ***

2 of

2Xo] F&h= S dElsk AR 5171 YsiMe Al 82 ARE 72 lofok gt 1evh o
o] 7]1& AR daElEe 23] T8 A AR AGE A7t Slojok 4 gtk o]d o] f& 7]E A
W27 dugFe nAe] e vz F438 = gle AE 7 Yt WX e $elA 2] BRE J9&
AR 817 SEMe 2R 2R B ARE AT F slolof drt. & =RdlAe SLAM ¢x2ES Fst
o njz]<] ﬂﬁ"‘ﬂH 2¥o] 34 A =S A AAE A =S 7Hte 2 AW E|R] S $-385= DmaxCoverage &
5 At AlEg ol 48S Bal4 DmaxCoverage €ate]Eo] 719 Aue]#] Eae]Ed| Hlaia &

o
498 %oo}aa

Abstract

An autonomous robot must have a global workspace map in order to cover the complete workspace. However,
most previous coverage algorithms assume that they have a grid workspace map that is to be covered before
running the task. For this reason, most coverage algorithms can not be applied to complete coverage tasks in
unknown environments. An autonomous robot has to build a workspace map by itself for complete coverage in
unknown environments. Thus, we propose a new DmaxCoverage algorithm that allows a robot to carry out a
complete coverage task in unknown environments. This algorithm integrates a SLAM algorithm for simultaneous
workspace map building. Experimentally, we verify that DmaxCoverage algorithm is more efficient than previous

algorithms.
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Algorithm: DmaxCoverage(deadline)

: Global Map

: Bool MBRchanged, RECchanged

: MBRchanged ‘= FALSE, RECchanged ‘= FALSE
: mbr = call MinimumBoundingRectangle()

. rectangles = call RectangleTilingwithoutObstacle(mbr)
. setofrectangles = call SetCovering(rectangles)
: rl = call getRI(setofrectangles,deadline)

. while(r] is not null and deadline is not exhausted)
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move to the initial position of rl
call CoverRI(rl)
if(MBRchanged==True) Then
MBRchanged = False
goto line 4
endif
if(RECchanged==True) Then
RECchanged ‘= False
goto line 5
endif
19: rl = call getRI(setofrectangles)
20: endofwhile
END DmaxCoverage
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Fig. 2. The DMaxCoverage algorithm
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