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Localization for Mobile Robots using IRID(InfraRed IDentification)
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Abstract : Mobile Robots are increasingly being used to perform tasks in unknown environment. The potential of robots to
undertake such tasks lies in their ability to intelligently and efficiently search in an environment. To achieve autonomous mobile
robot navigation, efficient path planner and accurate localization technique are the fundamental issues that should be addressed. This
paper presents mobile robot localization using IRID(InfraRed 1Dentification) as artificial landmarks. TRID has highly deterministic
characteristics, different from RFID. By putting several IRID emitters on the ceiling, the floor is divided into many different sectors
and each sector is set to have a unique identification. Dead-reckoning provides the estimated robot configuration but the error
becomes accumulated as the robot travels. IRID information tells the sector the robot is in, but the size of the uncertainty is too large
if only the IRID information is used. This paper presents an algorithm which combines both the encoder and the IRID information so
that the size of the uncertainty becomes smaller. It also introduces a framework which can be used with other types of the artificial
landmarks. The characteristics of the developed IRID and the proposed algorithm are verified from the simulation results and

experiments.
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Fig. 1. Three IRID emitters and a mobile robot.
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Fig. 2. Partitioned area based on IRID information.
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Fig. 3. (a) Possible location of the mobile robot (b) Updated possible
location combined with IRID.
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Fig. 4. Desired path.

#4443 ol A

CERIEC R
A Ao, A%
1} 2] shie) D
ol 2l A%l

olsl 2
E

o
o

»
o g

18 o
uk

0% $AYFE BRAYS

=

o}

Lo

L
N

H
1

rr
fo
e
i
a3
&
ol
T
)
S
v
e

= 2
e 99 g A% 4
Wik @3 0317 DY

of AN A EAd

it
r

&
)
tlo
14
o

f
l
J

2

A

2
<
k1
I
e e
m
%o

o]

S
of
18

- >

}
B
B
of o
18 4,

pl
i}
o,

rlo
An)
Ho
ol
o
pok

o Qo ZREo] EAE
A A9 Qe o=

ARERRAN Al Fo1
g4 J99 gui

q88iqitt. a9 solA &
F ArAde] 2RO AXE Rsiy
AsHE eRATh
o FAFAL B4 o
e EAg o= 5Dl A EEEAG 4o
deterministic JH.Q] IRID JEE AFS3tA ¢ -
Hel7] wEo|th o|2{gh Aol BEdAd e FAZA
& 239 A2 AgelA) e,
2. Back propagationg E&SH IRIDEEL} dead-reckoning
of 2

EFo| F2olE AA ©AAS RID FEWE o] &3
dead reckoning®] A7RERTE 252 FAHX S HAIZte=
A AR FIAW, 2Ho| UL H2E AL F
B3z Ax dAYR Y] T & =g Frh wEpi] £
Ao AE o AolA A fXFA AHE o] gt Y
o] M E e} o FYoliA 2] AU $IXE F
Aste duEEe At ol 4 AHE A 2 &
Al Mol ¥l ¢t EA9G) 42 FHu
g &8¢ ot

I% 62 RIDEHFE 73 ABE back propagations £F
T AT LA SE HoEh a”oA 9} Zo] 39 |
AMEE Y 22 EHo] o]FIS W, 2H9 ¢x9 &
FA4L O @ DA Zo] FUke @9 FAHAME =
Fo| thE JH o= o5 we} M ddu go| F7}

TSNS UMY dYe® FaAE F Qlrk o] F back

i

8
oXx
r o &

o >
e

&

°

e

o

ol

QL

— 2

e

o,
o

LU

A

oli &,
e
s M
o =

L
L

EoAE 2
AZHE A

o
>

Sl
rlo
s
ol

Moo

.I% o
e 2 g
it

fot o

)
of
e
I

ox 9
o
12
OHEI 2 (o
b= 8
ro d

oo
Moo & LU
=)
i rir
O 4
on o M
Jo Mo =
i
1
(2
oL (_?(_',
ot j% —a

i) 4o
ﬁ
i

A

M

il

T 5. 2349 5% RID Aue] e 239X B8y
cE-ERE:ZS

Fig. 5. Robot path and the reduced uncertainty area due to IRID
information.



906

1% 6. Back propagation.
Fig. 6. Back propagation.
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