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ABSTRACT

“Most human activities are carried on in éarticular
places, and no matter how skillful a person may be
in other respects, he or she will be excluded from
participation in those activities by the inability to
get to where they are carried on”. Mobility for the
- blind is always a great problem I—Iere a cheap, user
friendly, smart blmd gu:dance system is designed and
implemented to improve the mobility of both blind
and visually impaired people for their routine life.
The main concept of the system is to provide a smart
electronic aid for blind people. The project is mainly
intended to provide overall measures i.e. artificial
vision and object detection. The aim of the project is
to provide a low cost and efficient navigation aid for
blind which gives a sense of artificial’ vision b;v
' provir.i_ing information about the en\rironrjrre'lrtal
scenario of static and dynamic objects around them.
The significance of this project is to help the visual-ly
impaired people with appropriate voice commands
that are played through the headphones connected to
the device. Ultrasonic sensors are used to calculate
distance of the obstacles around the blind person to
guide the user towards the available path. An object
rec':ogn'ition system can also be included to provide

an additional vimtal_visionary to blind.’VOutput isin
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the form of voice commands that the blind person
can hear, for e.g. right, left etc. The hardware consists
of raspberry pi, in build audio module and ultrasonic

sensors. The code can be written in python.

Index Terms : visually impaired (VI), Mobility,

Electronic Travel Devices, Acoustical process,

Multisensory device, Object detection, Ultrasound

L INTRODUCTION

Blindness is a state of lacking the visual perception
due to physidlogical or néurological factors. The
partial blindness represents the lack of integration in
the growth of the optic nerve or visual centre of the
eye, and total blindness is the full absence of the

visual light perception.

In this system, a cheap, user friendly, smart blind
guidance system is designed and implemented (o
improve the mobility of both blind-and visually
impaired people (VI)for their routine life. The
proposed work includes a wearable threc sensors
fitted on a light weight blind stick on its front, left
and right side. It is developed to help the blind person
to navigate alone safely and to avoid any obstaeiés
that may be encountered whether sfatlonary or
mobrlc and to prevent any possrble accldent The
dlstance measurement in ultrasonic in air mchldes

contmuous wave and pulse echo techmque

In the pulse echo method, a burst of pulses is seint

through the transmission medium and is reflected by
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an object kept at specified distance. The propagation
time from transmitter to receiver is proportional to
the distance of object. For contact less measurement
of distance, the device has to rely on the target to
reflect the pulse back to itself. The target needs to
h'aVe a proper orientation that is it needs to be
perpendicular to the direction of propagation of the
pnlses. The amplitude of the received signal gets
srgmﬁcantly attenuated and isa function of nature
of the medrum and the drstance between the

transmrtter and high levels of srgnal attenuatlon when

used in an arr medmm thus lumtmg 1ts dlstance _

‘ target The pulse echo or trme-of ﬂight method of
range measurement is subject to range The eoho
51gna!s are used as 1npnts to raspberry pi and the
raspberry pr is then used to determme the drrectlon
and dlstanoe of the ob_;ects around the bhnd man.

. Each SEnsor Ssenses objeets in front of it and
oategonzes obstacle as rnovrng or statronary tarﬂets

'dependmg upon the tnne taken by the echo srgnal to

'_strrke and return back to the sensor VI"or the both :

"cases there is 1ud10 output which tells the user about
the barrrer object that i is near to him. It provldes the
, mstructlon for blmd man whether to move Ieﬁ or

rrght and front or back. Also turn on the red_ alarm

:i'i'ght which placed on the stick that giues instruction.

to drrver to stop the vehicle. The main ob_]ectrve of
'thrs pro_ject is to develop an apphcatlon for blmd

people to live therr routine wrthout any external help
II. LiTERATURE SURVEY

_ According to information from the World Blind
pnion__{Z0.0Q), in the word, there are almost 160

million of blind and partially sighted people. The
majority of people with poor vision are in the
developing world and are over the age of S0ycars.the
loss of vision implies loss of independence, lack-of
communication and human contact which increase
the limitation in mobility. Researchers invested many
efforts for designing and developing Electronic Travel
Devices which would help blind people to navigate
safety and independently. Navigation means object

detection and clear the path whiles the blind moving.

The Real-Time Assistance, Prototybe device is used

for object detectlon [1]. The hardware of the dev:ce L

consnsts ofa hetmet fitted wrth a parr of [‘lre wire
Ftea2 stereo color cameras, and hea_dphones v_vhlch
operate with a TOSHIBA Laptop under Win.'do\‘vs
XP Operanng Systern The software of the system
mcludes ‘the 1mage and acoustrcal processm"
aloorithms The workmg prmerple cons:sts of

specltymg.for each detected: ob_;ee_t.and-lfreegpatll a

:s"peoiﬁc.aotmstical signal, which travels througlr"the

image both in direction-and tifme as the rcal object’
movés in the real environment. The_ditferenee of the .

developed system is that tactile_ information orhuman -

voice, which-guides the blind _nser;._is»replaeed by

acoustic signals. A major difficulty in the use'.;o_f
multiple and different sounds for multiple objects’

simultaneously is that these. objects:-._:_(_:,a_u,ssa;_-.

interference. The problem of the stereo vision systéem - -

is that for near fields has a low resolution in distarice:

The system detects the objects placed higher that

- 0.5m, i.e., it is unable to detect the objects at the
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ground tevel. There must be well specified voice
commands to provide artificial vision to the blind
since the acoustic signals make confusion among the

blind one.

An electronically guided walking stick for the blind
[2] can be used inside a closed premise, specially
organized with transmitters, which ‘uses radio
frequency signal for the operation. The device
transmits radio frequency signals of different carrier
frequencies.to create pathto a certain destination.
The information in each carrier may be identical.
The information may be in the form of square wave
pulses that can be used to produce tacttle v1bratton
. ThlS dev1ce 1s very snmp!e, low cost and easy to use
In closed premlses like school bmldmg blind students
can move snnultaneously and mdependently, by
' f' ttmg the recelver inside the shoe and thus eltmmatmg
the requlrement o f the external stick. Use to its low

power output of the transmitter used in the device

\wll not mterfere with local radio commumcatlon 7

system More over the carrier frequencles may be
properly chosen to avoid any mterfercnce with the
' Iocal radio communication system Thls devlce is

‘ vety snmple 1ow cost and easy to use.

~ The multisensory device [3], shown ini fig con’ststing

of tvo arrays of transducers (the emitting array and

the:receiving atray) performing the required
neasurenient. The target distance is encoded by
.coinbining the information given by the-sensor
" network operating in the threshold mode .The end
user is provided with information on the position of

the target by using the target by using of a available

interfacing systems. Each receiver processes signals

coming from the object. Each receiver could collect

signals coming from any transmitter and the signal

generated by one of the emitters should be detected
by one of the three receivers. Which of the emitted
signals will be rejected and which receiver will detect
it depend on the position of the target. In real cases,
tolerance coming from both the target reelection angle
and the sensor emlsswn angle will introduce gaps
that 1dent1fy the target posmon The’ dewce wxll
furnish a dtstance range in which the’ obstacle is

located. Méreover, for the same reason the presenoe

of one obstacle can cause one reueeted s:gnal to be

quantity of information about distance codlucatlon
given by the system but will require a more
oomplicated decodification procedure. Multi sensor
strategy gives an image processing of object. High
cost and hard characterization process is the main

problem.

This paper presents the results of rescarch work that
aim to implement an electronic wa_lking‘sti_(:lt for.
blind: In this context this is an ettcmpt to use the
advanced technology for assist blind people Notitr,
from the above study. it is clear that the u’s'u‘v-e'
ultrasonic sensors for ob_;ect dx,tectton have better
advantages On the whole, the entire study . was a
visionary and inspiration for the advancement of

teetmology for visually impaired people.
IIL. SysTEM DESCRIPTION

The aim ‘of the system IS to provnde a low cost :md

eﬁicxent nav1gat10n a;d for blind which Gwes a sense
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of artificial vision by providing information about
the environmental scenario of static and dynamic
objects around them. As shown in fig.1, the
architecture of the system consists of 5 essential
components: Raspberry pi, head phones, LED,
- ultrasonic sensors, power supply. Raspberry pi is
connected with reguiated power supply. The
raspberry pi takes the readings from the sensors,
'analysis the resuit and does the object detection
} acccrdmatc the speed ofecho. The result is awen to
the audio module ‘which i is connected to thc head
phone The msu'ucttons are prov |ded to the blmd via

_ear phcnc. The L_ED is piayed _to aware the drzver.

| rnomssusonl | RIGHTSENSOR I I LEFYSENSOR I

T o 0

| 'RASPBERRY PI

l'-EL I

] ‘ EAR PHONES l
-Figure | Block diagram representation of Smart

I{: | POWER SUPPLY |

Electronic Guiding Stick
A. Rasberry pi

Raspberry. pi is. the main component that controls
the functioning of all other components wiih the help
of software. The program code helpé tc work this
system in a simple manner. The Raspberry Pi is a
low cost, credit-card sized computér that plugs into
2 computer momtor or TV, and uses-a’ standard
g keyboard and mouse, Raspberry Pi has the ablhty

to interact with the outside world. Languages like

Scratch and Python are used in raspberry pi. In this

system python isused.

Raspben'y pl mcdel B is the proposed operatmg
'system It has the hardware spemﬁcatlons like 5 I2Mb

Ram, two USB port, Ethernet port,3.5mm jack for
audio out, HDMI etc. The Python language is used
for programming in Raspberry pi. Python is high

level, general purpose, and dynamiic language.

Figure 2 Raspberry pi model B

The output from the sensors is given to the. rasplerry

' pi. Analysis the result and does the object dotection

according to the speed the echo. Then the result is
given to the audio module. The raspberry p: has two
audic oulput modes. HDMI and headplxonejdck,. We
can switch betweer-these modes at anytime,

Instructions are provided to the blind through ear

Aphone with the help of the audio module.

A. Ultrasonic sensors

Very low frequency sound below Acoustiv is defind

as‘Infrasound’, with high frequency scumlﬁsﬂ:abos_’e_, :
called ‘ultrasound’. As shown in Fig.3 U!irascn-ic
sensors are designed fo sense object prox:mlly or
range using ultrasound reflection, sumiar 1o mdar
to calculate the time it takes. to reflect u_itraeomc
waves between the sensor and a solid object.'
U[tras-ound is mainly used because it’s in audible to
the human-ear and is relatively accurate within short

distances. Ultrasonic sensors are used for distance

136 .




Smart Electronic Guiding stick

measurement. This sensor is perfect for any number
of applications that require performing measurement
between moving or stationary objects. We made
connection of sensor to raspberry pi by connecting
the +5V and Ground pins to Pin 2 and Pin 6 on the
Pi’s GPIO header. The input pin on the module is
called the “trigger™ as it is used to trigger the sending
of the ultrasonic pulse. The moduie’s output is called
the “echo” and needs a bit more thought. The output
| pinis low (0V) untifthe module has taken its distance
measurement. The pin is set high (+5V) for the time
whicl is same as that it took the pulse to return. So
the script needs to measure the time the pin stays
h_igh. The module uses a +5V level for a “high” but
this is too high for the inputs on the GPIO header
which only like 3.3V .

" Figure 3 SRFO5 Ultrasonic sensor
A.LED(Light Emitting Diode)

A light emitting diode (LED) is known to be one of
the best optoelectronic devices out of the lot. The
device is capable of emitting a fairly narrow
bandwidth of visible tight when its internal diode
junction attains a forward electric current or voltage.
The visible lights that an LED emits are usually
orange, red, yellow, or green. The biggest advantage
of this device is its high power to light conversion
efficiency. In ﬂlis system LED is used to aware the

 driver. 1fthe -véhic_le is very close to the blind, LED

will blink according to the instructions provided by

the raspberry pi.

'B.Earphone

The output from the audio module is given to the ear
phone. Raspberry pi has an inbuilt audio module.
Headphone provides an artificial vision for the blind

with appropriate voice commands.
IV, PROPOSED CONCEPT

It’s a raspberry pi based project to develop a cost
effective and most efficicnt walking aid for blind as
well as elderly people. The suggested walking aid
helps in crossing the roads safely through appropriate
voice commands corresponding to the echo signal
from vehicles on either sides of user. The work is

composed of various steps as under:

A. Object detection
B. voice commands
C. Warning system design

A. Object detection

Ultrasonic sensors are used to object detection. They
are used to calculate distance of the obstacles around
the blind person to guide the user towards the

availablc path. An object recognition system can also

‘be included to provide an additional virtual visionary

to blind. A single input pin is used o lriggcr an
ultrasonic burst and then “listen” for the echo return
pulse. Fig.4 shows the working of ultrasonic scnsor.
The sensor measures the time require;d'. forthe et.:.ho
return and returns this value f_o the faspberry pi as

variable width pulse via the same input pin.
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Figure 4 working of ultrasonic sensor’

The return signal is then processed by the control
circuit {raspberry pi) to calculate the time difference
between the signal being transmitted and received.
‘Along with clever math, thetlme can be used to
‘calculate the distance bet:viréen, the sensor and the
reflecting object. This result is then given to the

“.aundio module. Fig.5 shows the flow chart.

'

SET GPIO PINS

v

SET ECHO AND TRIGGER

*

. TRIGGER SENT - -

ECHO RECEIVED

v

/Dlsmucsﬂme DISTANCE/2 /

L

‘Figure 5 Flow chart: working of an ultrasonic sensor

_ ;111_{11is system.._3 ultr&oni& seﬁsors are used as left
- sensor, right sensor, and middle sehéor 1o-indicate
- the pbsilion of the object. The data from these éénsor
. are gwen to the raspberry pi . Moving and statxomry

‘objects are classﬂ' ed by the output from these sensors
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and they also calculate the distance of these objects.

The 3 ultrasonic sensors send trigger pulsc to 3

directions for obstacle detection. The presence of

target is indicated by an echo pulse received by

sensor. Again the sensor calculate the distance of

-object corresponds to the first trigger signal. Then

sensor sends trigger pulse to check whether it is
moving or stationary. If the distance calculated by
sensor is less than that of first one, the ob_ject is

movmg otherwise object is stationary
B. Voice commands

Voice commands for the blind are"provid_éa by'thé
head phones. The output from the sensors \#liiéll is
given to the audio module is converted into vbidé
commands. Output is in the form of-vbioc} commands
that the blind person can hear, foreg. “Right”, “Left”,
“ob_)ect is near” etc. ThlS voice comm'md gives a
sense of artificial vmon by 1::rcn.r1dmnr information
about the- environmental scenario of static: and.
dynamic objects around them and. Provides
confidence to blind pebple The sigrﬁﬁéqﬁcé bf thls
pl’O_]eCt is to help the visually 1mpa1red people with
approprlate voice commands that are played throu frh

the speaker
C. Warning system design S

In thls system LEDis used to aware the dmfer if the

vehlcl» IS very close to the bl:nd LED wdl blml\

_acc:ordlmT to the mstructlons prowded by thc

raspberry p1

Three LEDs are placed on [eft, right and front side

_of the user which corresponding to the three Sensors
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output. The LED will blink for giving awareness to
driver to the sensor output. There is threec LED

corresponding to each ultrasonic sensor. If the object

is detected on left side, the object will detected by

left sensor and corresponding led will starts to blink.
‘When output of the sensor become high, the
corresponding LED will blink .The algorithm of the
LED blinking program is shown below. First positive
lead of LED is connected to vee  through resistor

and negative lead is connected to ground.
Algorithm

Step | : Start

Step 2 : Import GPIO library

Step 3 : Use board pin numbering

Step 4 : Setup GPIO pin into OUT
Step 5 : Turn on LED

Step 6 : Wait for one second

Step 7 : Turn off LED

Step 8 : Wait for one second

figure shows the entire working of the system. If the
object is on right, left or in the middle the
corresponding sensor will detects. The data is given
to the raspberry pi. After the processing of the data
LED and headphone works according to the

instructions from the raspberry pi

Object
on left

Object on
middie
| wight sensor Left sensor
detects detects detects

| I ]
1

Object on
right

Middle seasor

| LED blink _I [ Instructions are given through ear phenes !

Figure 6 flow chart of the system
V. CONCLUSION

In the paper, a new concept of object detection-based
smart electronic guiding stick for blind people was
presented. The proposed method easily detects the
objects around the blind using three ultrasonic
sensors. The output from these sensors is processed
using raspberry pi. The system Provides artificial
vision through earphones with well specified voice
commands. LED is used to aware others. This system
provide & low cost and efficient navigation aid for
blind which gives a sense of artificial vision by
providing information about the environmental
scenatio of static and dynamic objecté around them
and ensures the safety of blind while crossing streets/

roads.
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