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Abstract

The normal cane, due to its primitive design, is unable to offer the blind and visually
impaired a level of independence that is achievable with modern technology. The
Smart Cane looks to upgrade the white cane by increasing security and usability of
the cane while ensuring an affordable price for an older and lower income
demographic. This was done by including an ultrasonic sensor to detect potential
obstacles at an extended distance from the user, vibrating motors to alert the user of
these obstacles via haptic feedback, and an adjustable and echonomic handle in order
to increase the comfort and ease of the cane. Observations and basic testing confirm
the effectiveness of the vibrations in the handle and the accuracy of the ultrasonic

sensor up to 0.5 meters past the tip of the cane.




Abstrak
Tongkat bisasa,disebabkan reka bentuknya yang primitif,tidak dapat menawarkan
orang yang buta dan cacat penglihatan ke tahap kebebasan yang boleh dicapai
dengan teknologi moden.Tongkat pintar‘kelihatan menaiktaratkan tongkat biasa
dengan meningkatkan keupayaan tongkat dan pada waktu yang sama memastikan
penentuan harga untuk golongan yang lebih tua dan jualan harga yang rendah.Ini
dapat dilakukan dengan memasukkan sensor ultrasonik untuk mengesan halangan
yang berpotensi pada jarak jauh dari penggunamotor bergetar untuk memberi
amaran kepada pengguna halangan ini melalui maklum balas haptik,dan pemegang
laras  dan ekonomik untuk meningkatkan keselesaan dan kemudahan
tongkat.Kelaburan dan wujian asas mengesahkan keberkesanan getaran pada
pemegang dan ketepatan sensor ultrasonic sehingga 0.5 meter melepasi hujung

tongkat.
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CHAPTER 1

T

.1 Introduction

Consumer and medical technology has made significant advancements over the
past 60 years. However, the functionality of canes for the visually impaired remains
]1m1ted, relying on the user’s ability to physically detect objects and forcing the user
' to Be entirely responsible for their safety. This burden can be mitigated with the
added security of an object detector. In addition, the standard white cane has no
range of physical options. It

pié@;_és additional burden on the user by forcing a change in handle grip depending on

how #rowded the surroundings are. The white cane thus requires the user to adapt to
the :Eane rather than having a cane that will adapt to the user.

To address these shortcomings, The Smart Cane project examines how canes
Canbe technologically eqﬁipped to improve their functionality in a way that is also

.ec’o_ﬁ'(_jhlicaliy accessible. The goal for the Smart Cane project is to eliminate this

.Prébl_em by designing, building, and testing a cane for the blind that utilizes

:Cdniﬁ'ﬁter and sensory technology to provide object detection capabilities and

ff_i"eédo'm of physical range. Once the project is completed, the cane design will be

-.q_u:a_l'ltit'atively and qualitatively examined to determine its success as a product.
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1.2 Research Background

In today’s technology, many of handicap people are having difficulty in
reaching their destination due to their disability. We may not be able to feel their
difficulty in their daily life, but we can control at least find a way to assist them. You -
can choose to be overwhelmed, or you can choose to accept where you are today,
whlle taking steps to improve your situation. In order to cope with all the situations,
él’é:_"é human being need to be prepared with fresh ideas and surround ourselves in a

h'a'ﬁnony surrcunding. There is a way that can help to enhance ourselves and to relax

iﬁ}Motivation

My motivation to undertake this project is due to my experience and

ob'Séi‘vation in programming. Besides that, I believe that nowadays people are taking

for granted about our technology which is, it is much more important to take

advantage of technology nowadays.Other than that, I also need to raise awareness in

Careels of programming to all people including children, teenagers, youth, parents
";é:_l_l_d___adults. This is because; they lack the knowledge and information about

_programming.

11




1.4  Problem description

Implement a program into the device is usually a very time-consuming
: activity, to be done in a reasonable amount of time, it requires a large amount of
f I_;uman resources. Traditionally, all the steps‘ were executed by humans. Nowadays,
: some systems use technology to reduce time. With such systems, the control is

_'v_'e_:ry limited, and many resources are still wasted.

In addition to the excess cost of component, the equipment is becoming
‘more and more expensive. As a result, if no effort is invested in optimizing these
‘tesources, there will be more money involved in the same process. Technology is

pf_(:)'bably a solution to reduce costs and prevent loss of resources.

S - System objectives

[ The objective of this project was to design a small-scale navigation system
_r-fc__ii_-___ihdoors and outdoors that would use smart cane in a more efficient way, in

orderto prevent less unwanted accident and more safety.

: .?i':fp.llowing aspects were considered in the choice of a design solution:
': ' Installation costs.

: ' Energy savings.

¢ Human intervention.

12




Reliability.

Power consumption.
Maintenance.

Expandability.

A critical consideration is the installation costs, since costs generally determine
: th:e' "f.e'asibiiify and viability of a project. The installation must be simple enough for
'a"_d'o:mestic user. The energy savings was also an important aspect, since there is a

“dér_i_land to minimize energy loss and to maximize the energy of used. Since the

T B’j_e_éﬁve 1s to minimize the cost of labor, minimal supervision and calibration must
be: needed. The system must operate with optimized consistency. The power
c‘diil_fs'u'mption must also be monitored. For maintenance, the replacement parts must

e 'i;éddily available and easy to install in the case of failure. Finally, the possibility

‘implementing the system at a larger scale (e.g. in a school for the blinds)

hould be investi gated.

4 System Scope

Thls system will act like a medium of communication between system and

Wallng stick. This system also will allow the owner of the walking stick to reach

-ﬁhel_l‘-d'e_stination more easily, when the consumers needs it. It is amazing that I can

Control all the activity that necessary by just setting the coding to make a instruction.

13




"j 1.7 System Limitation

The proposed system causes a lot of vague situations. For example,the limitation
“of fe’mge on how far can the ultrasonic sensors can detect. Besides, the limitation of
th]s :s'ystem is, it can only be reach by using buzzer to represent waming on

siirrounding things.

-I’._:é;_I_"rIOposed solution

'_.In order to solve the problem that are facing now, 1 proposed a smart

avigation system called as ‘Smart Arduino Cane’. “Smart Arduino Cane’ is a simple

aﬁd{”e_'d'sy: to use navigation system. Instead of using traditional or manual way to

'namg:ai_'t_e__' 'ﬁsing only simple walking stick, I proposed some ideas that injected some

Il_tél}_i'g_'ént on it to make it more intelligent by the helps of internet. For the system

ﬁmc’tiqnél_ities, I will make sure that the user will be at ease when using this system
due 0. L'will provide a very user-friendly system to use. I will use buzzer and

sensor at the walking stick.

14




CHAPTER 2

TERATURE REVIEW

he]els a lot of different guide navigation systems on the market, but they all

ave some sort of deficiency lack in certain points. As I could see, some continuously
need large amount of power supply, some price are too much expensive, sand some are

much agi}§3.'_f)iffel'ent with the other product that is already available on the market, 1

ieve that my system “Arduino Smart Cane” are much more unique .

udy done by (Juyant, Pratik and Mita, 2012y 5]
ed Al Smart cane  assisted maobility  for the visually
d. “The' system is based on normal ultrasonic sensors
d ATNEL microcontroller. Ir operates with two rechargeable
3 Fid) it can be recharged using USEB cable or AC
. 'I*h&::'_:c'dntroi unit is programed using ATMEL AVER
scontroller - ATMEGAS328P microcontroller. Once any
ce detected vibration and buzzer will start in order to
& us‘ér.' This systern is a non-complex system 1o use. It
ﬂlty G- cover a distance up 1o 3 meters and has the
eable: feature of the battery. Also. this system can be
ssmall piece so thar the user can carry it ecasily.
this: system has only one direction detection
> and it is inaccurate in detecting the obstacles.
t_t;'di:e;ﬁ"which had been reviewed show that, there are
'hiqilc'S:()f making a smuart sticks for blind people.
Iy "ktudy conclusion shows that, using the ulira-
i would be an efficiemt solution to detect the
With! maximum range of 7 meters and 45 degree

Figure 2.0a:The Variation Of Smart Cane
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3'-'.60ncept and theories of existing models

.".I-'lj;;;ii.tionaﬁy cane jﬁst use as to know did have a obstacle to the blind people
ge.:'_fé:_;_st.}:lzj.g-,':"‘Arduino Smart Cane” are dependent on sensor that detect obstacle to
dpe()pleand it will be vibrate and make a sound to the owner, so in the same time
the (theownel)and other citizen need to make sure that blind people(owner) are safe
:;v{f'l'l:' ep10v1ded with the amount of criminal and the owner will be more safe. This

1'nnovatldn"§}iﬁ_ help blind people in many ways.As stated in one of the articles;

_.ﬁ.ti}zhér stud j; in the same field to he p hﬁnd pu:r}}k uses {h»f:

ing the uhstac%ca Tha% if’:f.hmqu-:, s u«cd EW Ehe {Emtﬁd
_ _ mffii{lf}f for locating the submarines. They used pulse of
--..1mss.ﬁgnd range from 21 KHz to 50 KHz which hit the hard

:':ﬁi'gnzais transmit lime and signal receivine time we can
_i‘h-f:f- t:ii‘;tz;m:e be{w&en the user f.;'m:! the ﬂb‘«tdtgﬂ‘% 'f‘h%s

Figure 2.1 The operation of Smart Cane
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General description of the existing system (problems, weaknesses,

lmd ﬁébﬁﬁle enjoy the walking stick, their benefits and the feeling related to

hem. However for most people it becomes challenging to keep them safety.

Other: _th'a:ﬁ that, blind people take care of their safety by checking the condition

;Mahy'éfobmic devices for the elderly in the market today
a edemgneﬂ for the disabled. They are too big and too

1al th_e::i:d_if_f:ereht aspects in guiding them. I also believe that technology can

eople in many ways, not only by automation but also through digital

cation with their owner.

17




" Brlef introduction of the proposed work/solution

h1ssmart navigation system will enable the user to handle and plan their

cording toAnubhav Mitra, Executive Director of the
m Trust, more than 6,000 Smart Canes have been
dia, and there is also demand from overseas.

"id;.'a'c:jf'c_':_ii_ﬁ"g-'_t'hai countries including Kenya,
ind Qatar have also shown interest.

 user will ea ly reach their destination through their portable device and at the

trieve 'fhfdﬁnétibn with ease and faster.
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2.4 Full system block diagram
Input -{ Process ‘-[ Output '

SR e St 4
Ultrasonic ‘( Arduino '-. Buzzer )
sensor

Figure 2.4 : Full system block diagram

This system controlled by Arduino Uno, which is coonected by ultrasonic

sensor and buzzer. Ultra-som'c sensor and buzzer will be controlled instruction on
| Arduino Uno. Ultrasonic sensor will be detect the obstacle of in front it then iw will
- send the code to the Arduino Uno.After the arduino receive the code,it will read the
‘code and sent its deocoded code to the buzzer and the buzzer will gives a feedback
onse in a form of sound.. Arduino is the main board circuit, they is to control the

le instruction of the system by using C language programming,
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