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Distributed algorithm for filling the convex hull of an object by
asynchronous oblivious fat robots
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Abstract: We propose a distributed algorithm for filling the convex hull of an object by a group of robots
each of which has a volume. The object is a simple polygon in 2D space. Each robot is anonymous and
memory-less, and performs sensing, computation, and movement asynchronously. The proposed algorithm
sends the robots to cracks with considering obstruction for sensing and avoiding collisions during movement.

1. EL®IC

EAIZ 3R, BB 21T 5 BN VEE BB D
FraRT « 7 A, HEREIELRE, fEMERE VWS
BN CIEHZEDTWS. ARTIE, ENCMILOKRY
REEETIL (1,3 ICEBL, hBizE>EACMLERY b
BZEoTEZONZAT V7 vOMERRHL, RIE
Hnriind 2B ERBEEF R 5.

ENAMNLERY PHEETLVE, TRRY 25y hT—2
PR Y =Ry N =273 TR, 4FBFRY b®
AR, (EFRINROAEGIRET VE L THEEHINTS
b, B£E, BB, BE, 585 OERNRIREN %
FHT DTNV TV AL ZORAIRINTNDS [2].
NS0T ) —y g vizdhid 2 REIE, Ex DFE
TR RRECEBRER Z L TH B, AWK TIE, FEH

LOURSE: TEER B R TR
Department of Electrical Engineering and Computer Sci-
ence, School of Engineering, Kyushu University

a)  uemura@tcs.inf.kyusyu-u.ac.jp

b)  yamauchi@inf.kyushu-u.ac.jp

© 2019 Information Processing Society of Japan

BRIz E8IET 2, ATV 2R 2VELOT R Y MMz
ETB.

ENNORY ST TIVIZET 2EEREDS < 13K
Bafizsvwary FZ2BELTWEH, RIS TIEME
ROKEEF>Z77y bORy b2HETS. 77y A
Ry MIBHICBEOREY) L 25720, HHEEIEE FB]
T AIIIEEMEPEHZ D T RBBREL b, 77y
baRy MZDOWTIE, £2ufhy N 2ED 2 ELRME% i
KTNTY ZALBREDHENMITONT NS [3]. Kf%ET
&, FERMIZR MR O Ry M E AR E & R < 720
DTN T XL ZRBET 5.

2. EFI

ARTIEETHE B 077y baRYy hETIVEHN
5. \ARy MITUouERCEH L BT 5 1 DOAE
LML T2, 2O BEEZRE>ERY 2T 7y
FORy MEIER. oRy MIER GRAIARE) T, @0
TITV XL > THEMICBET S, okRy MEL



BHRLEF SRR E
IPSJ SIG Technical Report

BETERV., I5IZaRy MIHEEOBIER Z T,

#uRy ~DEAORATERER 2D, SR ERR DR

FZoBu Ry b OBEME (MEEROFEEDFL) TH Y,

OEEIE—H L TWiRWnWD, B EFILETHE T 5.

X oz, Ry MEERERD OAFMICERERD.

oAy M, BU-EHE-BEHO3I ODD7 A4 AhoRDb

YA ERDIET.

o Bl7 =4 X £0 Ry NAHH ORISR %W
T, B o1 AhodsRLcB 5 onRy b
OMNEZBNTS. aRy NOMBEHZHEHAR
Mo Eizftioa Ry b ATV 7 FAFEHE LRV
&, BRy NIZORZEBMNTE, 25 THRVESR,
BHlTcER»., BRY ’MAMOB Ry hOME EOH
LEEBHTE5GE, o Ry bORLONER
BHTE5T 5.

o HETIAX BHMIT7 A ATHELNEHHRED &I
BELE2HET S, Z0k51Z, BEiOY 1 7LD
HIFE R PR RS R R 2 EICHN RN ERY M &
EEORY b EIER

o MHIT oA X :FHET oA XTHELBEINEIIHEITS.
Ry MIBEHICoa Ry b eEELEE, i
PEVCRBEN KT 95, uRy MI/NBEIEEHE 6 27
L7721, EEDOXA IV I TIELT ZTEEENDH
5. UL, HWLE COREREEN 6 AR TH 254,
ARy MIBTHRHIZEET S, BRy M s O
iR R AN AP a

ETOaRY FWMEEDRA I VI THA IV EETTS

EHFETNVE2IEBBETINEIER, AREIZERBEETILE

HET 5.

MEFEME T, 2 ROouERICEPr NI RER R A T

VrxrbEEZL, BRY MIMEHNIBICASZ LIXTE
W, A7V MIEMEZ AL THD, T 51T, DM
WeATV s PEHBOESEI=ZAROELATHL LT

5., INSDZMABITARTETyy baRy b THEET S

Mg WEREMEL TR, £ TOZABRKETRS BT

D3 DDEMEEELUTWEK, 7Y 2 b a I

METLEZESD.

o ZMENIERETAEORY bAIF TV s DB
Re L oo Ry beELTEY, BETLZ L
MTERW,

o KIEHHD, MAEDHEIETS % B DR Y MEh
DRZAENETICAAEL, foa Ry heELTWS
T-OZATENBOERZED AL > TEH Z 2N TE
AN

o RETID, MEDBITH -ma Ry MEBEMLTSH,
ZOoaRY bOEBEOFLMIZMABAEE L <IE, ™
O EIZHLE T E 23200,

© 2019 Information Processing Society of Japan

3. ME8REFILIVIAL

RS 7 7 v buRy M2k o T, A TR
BEMSTNVITY XL Z2RET .
HEEMBHEBICER L, TO=AREBROAZX 1
RITELDIZA, B, Cr3T 5. airy MIIIKEEE Y HAD
BEMNHDBDT, HEA B, C 2B THILeNTES.
> AB B X OHRSY BC DEZIX 2 2L, LABC =a
95, BETNVITYZALTHE, I <a<tD=fRHER
BEZD.

B 1 =

BRT B MAAE T L TY X AOMEERT. £ 9, A
TV s NELICEET B TRy M, =TT
HITT T AUS FS O e & 72 % = fIUAE LD > 5, I
FHE D 2 DM A I L 7= Ll 1 515 2 (4 2).

V4

2 TRy MEFEOES.

BAILZaRy M, HRCIZEREELERY Mo
Bz = fIgsEg % R 5. 2ok, aRy MIT BC I
HoTEIIL, A ERS (1M 3).

SARESABNTE RO Ry ME, A7V D
JAPH 2 REEHE 0 & E U, =M R BEL 1T (1K 4).



BHRLIEF SRR E
IPSJ SIG Technical Report

K3 BXRy b Rl OBERE.

4 —AREROLRE.

4. FELHESERDERE

AT, A7V 2 bOREHEIVET=MAFTHY,
ZDAE oD L U EOGEOMETET VT XL %R

EADN N

SHOBEL LT, —RoA TV o MZHT SN
FREZEMRRTE D L5, ZAREEDOAE o 2 T K
DEGER, ATV 7 bORBLTWBEDDRIRIER
DML THIGEE2ERT LI LNEITFONG.

SE

[1] Masafumi Yamashita, Ichiro Suzuki, Characterizing ge-
ometric patterns formable by oblivious anonymous mo-
bile robots. Theoretical Computer Science, 411, pp2433—
2453, 2010.

[2] Paola Flocchini, Giuseppe Prencipe, Nicola Santoro, Dis-
tributed Computing by Oblivious Mobile Robots, Morgan
& Claypool Publishers, 2012.

[3] Jurek Czyzowicz, Leszek Gasieniec, and Andrzej Pelc,
Gathering few fat mobile robots in the plane. Theoreti-
cal Computer Science, 410(6-7), pp. 481-499, 2009.

© 2019 Information Processing Society of Japan



