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Development of an Obstacle-warning Glasses for the Visually Impaired Student
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Abstract

This research can help improve the quality of life for the visually impaired people based on the voice speaking
in Thai and English. It improves on the algorithm, which reduces the delay on audio processing, making it more
real-time. The accuracy of measured distance associated with angles in front of ultrasonic sensor was tested.
For safety of a glasses wearer, it examined the amount of Ultrasonic wave reflection on five different materials:
sponges, glass, wood, metal, and plastic water bottle. Test results consisted of two parts. First part was for
those five materials. Only sponges absorbed the ultrasonic wave, while other materials reflected it back.
Reflecting results of precise distance from waves of each materials were diagnosed in order to improve on
mechanisms to position equipment and system design to ensure safety for blindness. Second part was
satisfaction questionnaires to be assessed by the normal vision people and the visually impaired. The
questionnaires were designed on six aspects: safety, hardware design, measured distance accuracy, faster
warning sound, the cost, and the convenience and versatility of wearing glasses. The assessment of all aspects
yield good results.
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Clip-On with the left

Battery 9V. Jack 3.5mm.

\ 4 ?

Microcontroller board |—{ Embedded MP3

v 1
@ Vibration motor

Attachment on a glass Attachment on a body

Ultrasonic sensor

Clip-On with the right

\A A 4

Ultrasonic sensor

Accelerometer sensor

g‘d 9 1 Conceptual components of the system using the ultrasonic sensor
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gﬂﬁ 5 Two of the clip-on for clamping on the rim

of the glasses

(b) drilling with drill box

gﬂﬁ 6 Perform the hardware:

(b) completed welding

(a) connecting devices

g‘dﬁ 7 Connecting the devices
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Ultrasonic Sensor

GND

Ultrasonic Sensor

Vibration Motors
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Accelerometer Sensor

GND Buzzer
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Stereo Jack 3.5 mm

ThaiEasyElec MP3
Embedded Module

gﬂﬁ 8 Overview of connecting devices
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gﬂﬁ 9 The flowchart of the select.Mode() function
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rang = ultrasonicSensor()
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gﬂﬁ 10 The flowchart of the talk.Mode() function
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E‘U‘ﬁ 11 The process of the system
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JUN 12 The average accuracy of the reflected waves from all angles for the five objects

- 4 X 2R ¥ X
100.00% 4 Y o KT Rt
2 o oy X~ X ©S 0 "
IPRNES e W D o5 = ~ QN 2
o 0 X oo S 3 © 0ns K] Plastic
8825 = S, ~=° L6
© — " ) R
=3 =7 = 3 258
95.00% =7/ — = 8 = H Glass
— — — o
— — — o 4 Wood
= = = [ fren
90.00% =’ — — —
25., 10° 0° 10° '200 Angles

gﬂﬁ 13 The precision of distance measurements in each of the four objects degrees
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gﬂﬁ 14 The precise distance measurement using the average of the four objects
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3.4 9AUTIENANITNNAOIDINETITU
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‘Eﬂﬁ 16 Wearing position and equipment testing

gﬂﬁl 17 Testing atmosphere with the visually impaired
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M3W7 1 Precision results measuring in completely different ways

Vision of Distantof 1 m Distant of 2 m Distant of 3 m
test subjects Past [2] Current Past [2] Current Past [2] Current
Normal - 91.67 % - 92.50% 85.00% 96.67%
Visually impaired : 81.25% - 87.50% 93.05% 93.75%

A19797 2 Evaluated results on easy mobility

Vision of test subjects

Convenience and versatility of wearing glasses

Past research without the clip-on

Current research with the clip-on

Normal 87.50% 89.38%
Visually impaired 90.27% 79.68%
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g‘dﬁ 18 All assessment results from the normal vision people and the visually impaired people
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