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Abstract
The blind and visually impaired people represent a
special segment of society where they suffer from a
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lack of independence, especially in movement, due to
the presence of many obstacles, as they find it difficult
to recognize objects in their path. To solve this prob-
lem, blind and visually impaired people resort to using
the white stick, which allows them to perceive the sur-
rounding environment within the limits reached by the
stick. In this research, a smart stick has been developed
using an (Arduino) chip to help them by locating the
current location of the holder in case of his long ab-
sence by using a Global Positioning System (GPS). As for
avoiding obstacles, it is done using ultrasonic sensors,

and blind people are alerted through audio clips to help
them navigate and choose the appropriate path. Blind
people can also send an SMS text message of their cur-
rent location to a specified phone number of a relative
in case they need assistance using the Global System
for Mobile Communications (GSM). Finally, the pro-
posed structure was experimentally validated by the results of the experimental work obtained
from the prototype built and implemented in our laboratory.
Keywords: Blind Visually Impaired, Navigation Systems, Global Positioning System (GPS), Global
System Mobile (GSM).
1. Introduction

People with disabilities have received a lot of attention in recent years. This interest is due
to the growing conviction in different societies that persons with disabilities, like other mem-
bers of society, have the right to live and develop to the fullest extent their abilities and ener-
gies enable them. Changing the societal view of these individuals and shifting from considering
them an economic burden on their societies to considering them as part of the human wealth
(koley & Mishra, 2012). It is necessary to develop this wealth and benefit from it to the maxi-
mum extent possible. This led to integrating the blind and visually impaired segment within the
technological development and keeping pace with this technology to improve their lives for the
better and harness it to serve them and meet their needs and help them move so that they can
rely on themselves and feel independent and self-centered (Ameer 2010). Employing technol-
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ogy in the lives of the blind leads to facilitating their affairs with the least effort and least effort,
often at the lowest cost because they represent a special segment of society that should not be
ignored (Moulton et al., 2009).

The blind and visually impaired suffer from some of the challenges and difficulties they face
in society, as they move from one place to another, and this leads to a feeling of lack of inde-
pendence. They also face many obstacles and obstacles that
stand in their way, such as colliding with things, stumbling
and falling, or crossing the road in the middle of cars and
other obstacles that force them to seek help from others
(Loomis, J. M., 2001). Although most blind people use the
traditional (white) stick to help them move around, it does
not make them self-reliant in reaching their destination, and
it may not be useful sometimes in avoiding obstacles because
it detects the presence of the obstacle after reaching (Boren-
stein 1997).

s The main objective of this research is to develop a smart
stick for the blind and visually impaired using (Arduino) chip technology and ultrasonic sensors
to help them navigate by determining the current location of its holder using GPS. It also de-
tects obstacles in the path in which the blind person moves and alerts him ahead of time
through voice commands. In addition, the blind person can send a text message with his cur-
rent location to someone from his relatives in case he needs help using GSM.

2. Materials and Methods

Figure 1. It shows the components of the electronic stick design in the form of a long black
stick, but it provides the blind with ultrasonic vibrations that he feels under his hand when it
hits a specific obstacle in its path. It can also detect obstacles in all directions at a distance of
five meters. The ends of this stick are made of lead. And it is equipped with a water sensor that
provides attention through a bell to alert, and in order to be able to distinguish between the
ultrasonic sensor alarm and the water sensor, we used the LSD1820 to hear a recorded sound
that there is an obstacle in front of it and use the bell with the water sensor to give a ringing
alarm so that it can differentiate between each of the two sensors. And because the safety of
every blind person is important to us, we added a tracking device for the blind, which is a GPS
and a Subscriber Identity Module (SIM), so that in the event of his absence for a long period,
any member of the family can send a message to the stick, and the SIM works by sending a
message with the location to the sender via GPS.

(a) (b)
Figure 1. Navigation system for the blind and visually impaired using GPS. (a) The block diagram
of the navigation device; (b) A final design of the navigation device.
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3. Results

3.1. Arduino

Arduino as shown in Figure 2, is an open-source software and hardware program in which
you can simply control the hardware and perform a large number of functions based on the in-
tegration of programming and hardware with the inputs of your choice so that the outputs

achieve the goals you want.
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Figure 2. Shows the Arduino configuration.

3.2. Global System for Mobil Communication

GSM is a mini modem as shown in Figure 3, its function is to send SMS text messages, make
or receive phone calls and connect to the Internet through GPRS, TCP/IP. And for the first time,
the unit supports quad-band SIM800L GSM/GPRS, which means it works pretty much anywhere

in the world.
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Figure 3. Shows the GSM configuration.



SJYR. 2023, 3(2). 4 of 9

'@Mgh—m Ao o

i ::335; <RHIIT
i

(a) (b)
Figure 4. A method of connecting the GSM module to Arduino Uno. (a) The block diagram of
the electric circuit; (b) Software code.
3.3. Global Positioning System
GPS as shown in Figure 5, is one of the most widely used Global Navigation Satellite Sys-
tems (GNSS) around the world. Its function is to determine the geographical location, time and
speed with an accuracy of up to 30 cm.

(a) (b)

Figure 6. A method of connecting the GPS module to the Arduino chip. (a) The block diagram of
the electric circuit; (b) Software code.
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3.4. Ultrasonic Sensor
The distance sensor as shown in Figure 7, measures a large distance from the sensor by re-

flecting the ultrasonic wave. The sensor sends an ultrasonic wave (Trig) to be shocked and re-
flected back to the sensor (Echo).
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Figure 7. Shows the configuration of the ultrasonic sensor.
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Figure 8. A method of connecting the ultrasonic sensor to the Arduino chip. (a) The block dia-
gram of the electric circuit; (b) Software code.

3.5. Water Level Sensor
The water level sensor as shown in Figure 9, is a device used to detect the water level in-

side tanks. It is recommended to power the sensor from 3.3V to 5V. Please keep in mind that
the analog output will vary depending on the voltage supplied to the sensor.
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Figure 9. Shows the configuration of the water level sensor. (a) minimum water level sensor; (b)

maximum water level sensor.
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(a) (b)
Figure 10. A method of connecting the water level sensor to the Arduino chip. (a) The block di-
agram of the electric circuit; (b) Software code.

3.6. Sound Recording Module (LSD1820)

The sound recording module as shown in Figure 11, is a device that records audio clips. It is
triggered when a pulse is given and transmitted to the loudspeaker using signals or frequencies
outside the sound group. The desired sound can be recorded, and all or a small part of the
sound can be output using the speaker.

setup()

e(PE, OUTPUT);

i@

(PE , HGIH);

» LOW);

(a) (b)

Figure 11. A method of connecting the sound recording module to the Arduino chip. (a) The
block diagram of the electric circuit; (b) Software code.
4. Discussion

Figure 12 shows the experimental setup circuit for a navigation system for the blind and
visually impaired, consisting of an Arduino control unit with GPS, an ultrasonic sensor, batter-
ies, and a battery charger adapter. The experimental results of the proposed control system
showed good stability and better network performance of the proposed navigation system.
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Figure 12. Shows the experimental setup circuit for a navigation system for the blind and visu-
ally impaired.

Figure 13 represents the duty cycle versus output power regulation characteristics of a new
prototype navigation system for the blind and visually impaired under the symmetrical
fixed-frequency PWM control strategy. Figure 13 shows the validation of the experimental re-
sults, which were very consistent with the simulation results using the Arduino controller.
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Figure 13. Duty factor vs. input power and peak voltage characteristics.

In this research, a low-cost, very easy-to-use, as accurate as possible navigation system was
developed that helps blind people navigate around camps and cities. This is done by developing
the white stick by designing an electronic circuit consisting of an Arduino microcontroller. We
have used an ultrasonic sensor to detect obstacles instead of a white stick, but it provides the
blind with ultrasonic vibrations that it feels under its hand when it hits a specific obstacle in its
path. It can also detect obstacles in all directions at a distance of five meters. The ends of this
stick are made of lead. It is equipped with a water sensor that provides attention through a
buzzer for an alert, and to be able to distinguish between an ultrasonic sensor alarm and a wa-
ter sensor, we used the LSD1820 to hear a recorded sound of an obstacle in front of it and used
the buzzer with the water sensor to give a ring alarm so that it could distinguish between both

sensors. And because the safety of every blind person is important to us, we have added a
tracking device for the blind which is GPS and Subscriber Identity Module (SIM). So that in the
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event of his absence for a long time, any family member can send a message to the stick to de-
termine his location. If a blind person needs assistance, the wand enables him to send an SMS
text message to a phone number previously registered in the wand system of a relative using
GSM. This message contains his current location, which is determined using GPS. Satisfactory
results were obtained after trying the stick, as the blind man became able to avoid obstacles
while walking by following the voice directions until he reached the desired destination safely.

Appendix A
Table 1. List of Abbreviations.
Acronyms Description
GPS Global Positioning System
GSM Global System Mobile
SIM Subscriber Identity Module
GNSS Global Navigation Satellite Systems
SMS Short Message Service
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