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RENDEZVOUS OF AUTONOMOUS MOBILE ROBOTS WITH STATES

BRI
Takashi OKUMURA
FEBE
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We study a Rendezvous problem for 2 autonomous mobile robots in asynchronous setting with persistent
memory called light. It is known that Rendezvous is impossible when robots have no lights in basic common

models, even if the system is semi-synchronous. We show that Rendezvous can be solved with optimal

number of states if we consider some restricted class of asynchronous setting. In full-light (the robot can
recognize own states and states of others), Rendezvous can be solved with 2 states. In external-light, (the robot

can recognize only states of others) Rendezvous can be solved with 4 states or 5 states in self-stabilization.
When giving restrictions on the initial states and movement of the robots, Rendezvous can be solved with 3

states in external-light.
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Algorithm 1 Rendezvous(scheduler, movement, initial-light )

Parameters: scheduler, movement-restriction, Initial-light

Assumptions: full-light, two colors (A and B)

1
2:

3
4
5

10:

11

case melight of
A
if otherlight = A then
melight +— B
medes +— the midpoint of me position and other position
else me.des « other.posilion
B:
if otherlight = A then
me.des — me.position [ /stay

else me.light +— A

. end case
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DONRTA—HEFFoTWVD. HORERL LIREL T
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Algorithm 2 RendezvousWithDelta{ ASYNC, Non-rigid{+4), A)

Assumptions: full-light, two colors (A and B)

1
2:

3
4:
5

20
21:
22:

case dis(me.position, other.position)(= DIST) of
DIST = 24:
if melight = other.light = B then

me.des «— the point moving by 4/2 frow me.position to other.position

else me.light +— B
24 = DIST = 6:
if melight = otherlight = A then

melight +— B

me.des +— the midpoint of me.position and other.position

else me.light +— A
cd = DIST: [ /Rendezvous( ASYNC, Rigid, A)
case me.light of

if other.light = A then
melight «— B
me.des + the midpoint of me.position and other.position

else me.des «+ other.posilion

if other.light = A then

me.des +— me.position [ /stay

else me.light «— A

end case

23: end case
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Algorithm 3
ASYNC, Rigid, A)

RendezvousWithExternal-light AndRigid(LC-atomic

Assumptions: external-light, 4 colors (A, B, and ')
1:  ecase otherlight of
2 A

me.light «— B

3
4: me.des +— the midpoint of me.position and other.position

B: melight « C

I me.des +— me.position [/stay

9: melight «— B
10: me.des +— other.position

11: end case
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B | c
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3. Algorithm3 DR IEER X
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Algorithm 4 RendezvousWithExternal-light (LC-atomic

rigid, ¢5)

ASYNC Non-

Assumptions: external-light, 4 colors (A, B, T, and )

1
9

case otherlight of
A
melight +— B

me.des +— the midpoint of me.position and ofher. position

melight « C

me.des + me . position [ /stay
o

medight «— D

me.des +— other.position

medight +— A

me.des +— me. position [ /stay

. end case

Algorithm4 [ZH#EA CRERT VIV XL THD. £D
728, 2 BOMHMRENFE U ThIUTIE L BET 223,
WHLIREER AvD C, £/21EB 2D THAHALAIXIEL
SEELZR. ZOT AT Y RADWREEBMAZK 4 12
R

EHE 12 Algorithmd {22\,
RendezvousWithExternal-light(LC-atomic ASYNC, Non-rigid,
QS)IEZ T —MEEEL < f#<.

12 1

C\ (\
X 4. Algorithm4 DR AEE

(4) LC-atomic ASYNC, HERENHS

EE 1 1 &b, LC-atomic ASYNC, external-light,
Non-rigid, IKfEH 4 TT o5 7 —REEfE< 7 7 ALICR
FTHHARERT NI ALIFE LRV, £ 2 TIREE
5 BERTIE, ToT7 7 —MEER BERERT
NAY ZXEBFEET B EERT. TOTLIY X L%
UIFITRT.

Algorithm 5 RendezvousWithExternal-light AndSelfStability(LC-atomic

ASYNC Non-rigid, 55)

Assumptions: external-light, 4 colors (A, B, ', D, and E)
1: case otherlight of
2 A

melight +— B

3
4: me.des +— the midpoeint of me. position and olher.posilion
5

i me.light « C

T me.des +— me.position [ /stay
HI 8F

9: me.light « I}

10: me.des «— other.position

12: me.light +— E

L me.des +— me.position [ /stay
14: E:

15: me.light «— A

L me.des «— me position [ /stay

17: end case
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