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Abstract : In shuttle vans designed to transport children, the recognition of a child’s approach and departure is very
important. Ultrasonic sensors are generally used for a short distance around a vehicle. Although ultrasonic sensors are
cheaper than other ADAS sensors, the number of sensors installed in a van should be optimized. In order to recognize
the presence of a child around a shuttle van, this paper proposes the placement of ultrasonic sensors in the van.
Considering the turning radius of the van and the distance from each sensor to a child, collision risk is classified as
‘safe’, ‘warning’, and ‘danger’. The sensor placement and the recognition algorithm are verified in a virtual driving

environment.
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where,
v, : vehicle velocity (m/s)
t,.; : perception reaction time (s)

g : acceleration of gravity (m/s?)

[ : coefficient of friction
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where,
R, : minimum turning radius of front left (m)

L, : wheelbase (m)
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where,
T, tread (m)
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where,

v, : walking velocity (m/s)

23 Xigk M3|9f HERl o|SE SAlof
st oMY

Fig. 1> 2}& 44 3] ¢} Bz} o] &

gk A G oltt. Bt o5

d, o] AP 9] 4 )2 A (8)3 Tk

’ dP

dp = cosy ®)




Fig. 1 Collision area of considering both vehicle turning and
pedestrian movements
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Table 1 Specification of ultrasonic sensor

Frequency 57.5 kHz
Horizontal angle -35°~35°
Vertical angle -18.75° ~ 18.75°
Max range 3.65m

Mol SBR SH HYA oIy

Table 2 Specification of van

Overall length 5.125m
Wheelbase 3.200 m
Overall width 1.920 m
Tread 1.660 m

Overall height 1.925m
Minimum turning radius 5.600 m
Front overhang 0.855m
Rear overhang 1.070 m
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Fig. 2 Recognition area
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Fig. 4 Direction and location of ultrasonic sensor
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Fig. 7 Direction and location of ultrasonic sensor
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Fig. 13 Child recognition
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