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Research for Blind People’s Walking Stick usmg Ultrasonic Sensor
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(a) Cad design of stick (b) A finished product
Fig. 1 Design process of the stick
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Table 1 Al-6061-T6 property
Modeling data Value
Density 2700(kg/m®)
Young;s modulus 68(GPa)
Poisson ratio 0.3
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Fig. 2 FEM modeling

A Folo] E3fo] S A&t 4l AFS
a#&lo] x)o] Waletol| 60kg, 70kg, 80kg, 90kg ol &l F&}
= dEs T AFolo] v 4A AMAAE Fig 3

Fig. 3 The result of static analysis(90kg)
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Table 2 The results analysis corresponding loads

Structure weight Maximum Maximum
(kg) displacement (mm) stress (Pa)

60 0.36e7 98535

70 0.42e° 114951

80 0.48e® 131366

90 0.55e7 147802
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Table 3 Sensor specification

Specification Data
Voltage 5V
Current 30mA Typ. 50mA Max
Frequency 40KHz
Max Range 3m
Min Range 3cm
Sensitivity 10uS Min. TTL level pulse
Input Trigger Detect 3 cm diameter broom handle at > 2m
Echo Pulse Positive TTL level signal,

width proportional to range
Size 43mm x 20mm x 17mm height
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Fig. 4 Sensor module and timing diagram
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Table 4 Comparison of measured roughness data

Part Weight(g)
Body 1000
Motor 30
Battery 10
Sensor 60
Control box 600
Total 1700
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Fig. 5 ATMegal28 CPU
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(a) Buzzer

(b) Motor

(c) Battery

Fig. 6 Part of signal set
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