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Sonar Map Construction Based on Acoustics Theory for Autonomous Mobile Robots

Y. C. Lee(POSTECH), S. J. Lee(POSTECH), J. H. Lim(Jeju Univ.), D. -W. Cho(POSTECH)

ABSTRACT

The sonar sensors can be divided into a piezo type and an electrostatic type according to a principle of an operating
system. The electrostatic type of a sonar sensor is used for map building in this paper. If we know the characteristics of sonar
sensor, we can derive the ultrasonic pressure equation from an acoustics theory. We, therefore, developed Ultrasonic Pressure
Probabilistic Model (UPPM) to consider the sound pressure in the probability updating process. In this paper, we found that
the quality of the resulting probability map is considerably improved, through combining the UPPM with the grid-based

mapping algorithm.

Key Words : Ultrasonic Pressure(Z2 3} ), Acoustics(=- 32}, Grid-based Mapping(4 AH4] =2H4),

Mobile Robot(¢] & & 1)

718-WFA}(Specular Reflection) & 3}
TARRE ATt %7P
o] wijg- Av}. olefgh '%JJr
95 Hetslr] S SEANY %
E MEsiTh[i]

= =
Z7h49) A%
KRy

il
ol
>
S

of

7§/\] m —/[:zgo]
of #AIgle] EA 9

A 4 Ak SARE AA A
Ax el AERALE T 9
b ukALE 2 84 (multi-path effect) © & 218 H#] o] A]
Q <l (Bayesian model) 9] A =o] Ho] A 73}
HAeelth[2] olE aEd]

ASEm oz 2A W

el

<

£ &

_t L
o
b lo K m d
l:ﬁil oftt

- o
B e

Wol A= FAl ol
AalA 2t Aol

FES Al Hrlste] Agvatart Ay
57X s kst E X =2kyd 29 (Orientation

model)S AISkHAITh[3] ol AAl 7 ALl
R M EE

400

A% FAol 7hedhol dEH U
gt WS EAE A B
2 Agiatazte] o) UA
e = = gloh mebA 2R
BHE 3572 o)A Hrhsle] = A
dlo]e AT E|(Data association filter)Z A<+l
th4] dloly ARdHE SHE 257 dlolE A
olo] AWAES HItete] LT =A o LA
e 7hsAdol e 7HE wske Aot ol
S ARt atel] ofF e dolEe] 7
o] ¥ 7§—r°ﬂL L sto] Fde] dvolguts

EE Az A7 FolAFE T
S lofof st} g W
49 Azke] A717F Ferd
ZrobA EA7F g = Aol
A 7F A = A
S} o] o] wE Z:T:T
HHEA =itk o] B
4l (Ultrasonic pressure
robabilistic model)o] 2} 3L L2 gERY
AA AFREE 220 MM EAXE wgE

gAee B4

Jh et

1:1
RS

o0y o o

i)
o
N(
|
el
o
o,
%

R rlo-o it

10 10
PN'
I \:Ilo
o -
ri‘
>
N
)
il
—_>‘4-A’4
]

=M
o2 W e mdolt



Object

!

Reflected Beam

a LWw/2
a : Incidence Angle
y \\\ w : Aperture
~S? Sonar Sensor a=8+w2

Fig. 1 Specular reflection effect of a sonar sensor
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Fig. 2 Footprint of a sonar beam
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Fig. 4 Ultrasonic pressure probabilistic model
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Fig. 5 Configurations of objects for the experiment
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Fig. 6 Constructed grid map from the experimental data
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