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Abstract: In order to help the visually challenged people, a study that helps those people to walk more confidently is
proposed.The study hypothesizes a smart walking stick that alerts visually-impaired people over obstacles, and fire,
water in front could help them in walking with less accident. It outlines a better navigational tool for the visually
impaired. It consists of a simple walking stick equipped with sensors to give information about the environment. GPS
technology is integrated with pre-programmed locations to determine the optimal route to be taken. The user can
choose the location from the set of destinations stored in the memory and will lead in the correct direction of the stick.
In this system, ultrasonic sensor, temperature sensor, humidity sensor, GPS receiver, vibrator, voice synthesizer,
speaker or headphone, PIC controller and battery are used. The overall aim of the device is to provide a convenient and

safe method for the blind to overcome their difficulties in daily life.
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INTRODUCTION

This system presents a concept to provide a smart
electronic aid for blind people. The system is intended to
provide overall measures artificial vision and object
detection, real time assistance via global positioning
system (GPS). The aim of the overall system is to provide
a low cost and efficient navigation aid for blind which
gives a sense of artificial vision by providing information
about the environmental scenario of objects around them.
In this system embedded system plays a major role. In this
system we are using the Ultrasonic sensor, temperature
sensor, humidity sensor, GPS receiver, Vibrator, Voice
synthesizer, speaker or headphone , microcontroller and
Battery.

Ultrasonic sensors works on a principle similar to radar or
sonar which evaluates attributes of a target by interpreting
the echoes from radio or sound waves respectively.
Ultrasonic sensors generate high frequency sound waves
and evaluate the echo which is received back by the
sensor. Sensors calculate the time interval between
sending the signal and receiving the echo to determine the
distance to an object. That signal is send to the embedded
systems.
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DESCRIPTION
ULTRASONIC SENSOR:

are transducers that
signals or  vice

transducers
to electrical
versa. Those that both transmit and receive may also be

Ultrasonic
convert ultrasound waves

called ultrasound transceivers; many ultrasound
sensors besides being sensors are indeed transceivers
because they can both sense and transmit. These devices
work on a principle similar to that of transducers used
in radar and sonar systems, which evaluate attributes of a
target by interpreting the echoes from radio or sound
waves, respectively. Active ultrasonic sensors generate
high-frequency sound waves and evaluate the echo which
is received back by the sensor, measuring the time interval
between sending the signal and receiving the echo to
determine the distance to an object. Passive ultrasonic
sensors are basically microphones that detect ultrasonic
noise that is present under certain conditions, convert it to
an electrical signal, and report it to a computer.

HUMIDITY SENSOR:
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The humidity sensor is comprised of an integrated circuit
(IC) with a stable polymer element and platinum RTD that
is used for temperature compensation. This sensor offers
outstanding resistance to airborne contaminant and
chemicals, and is protected by a sintered stainless steel
filter which resists condensation. A humiditysensor senses
relative humidity. This means that it measures both air
temperature and moisture. Relative humidity, expressed as
a percent, is the ratio of actual moisture in the air to the
highest amount of moisture air at that temperature can
hold. The warmer the air is, the more moisture it can hold,
so relative humidity changes with fluctuations in
temperature.
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The most common type of humiditysensor uses what is
called “capacitive measurement.” This system relies on
electrical, or the ability of two nearby electrical conductors
to create an electrical field between them. The sensor itself
is composed of two metal plates with a non-conductive
polymer film between them. The film collects moisture
from the air, and the moisture causes minute changes in
the voltage between the two plates. The changes in voltage
are converted into digital readings showing the amount of
moisture in the air.

TEMPERATURE SENSOR:

The LM35 series are precision integrated-circuit
temperature sensors, whose output voltage is linearly
proportional to the Celsius (Centigrade) temperature. The
LM35 thus has an advantage over linear temperature
sensors calibrated in ° Kelvin, as the user is not required to
subtract a large constant voltage from its output to obtain
convenient Centigrade scaling. The LM35 does not require
any external calibration or trimming to provide typical
accuracies of £1/4°C at room temperature and +3/4°C over
a full =55 to +150°C temperature range. Low cost is
assured by trimming and calibration at the wafer level.
The LM35’s low output impedance, linear output, and
precise inherent calibration make interfacing to readout or
control circuitry especially easy. It can be used with single
power supplies, or with plus and minus supplies. As it
draws only 60 YA from its supply, it has very low self-
heating, less than 0.1°C in still air. The LM35 is rated to
operate over a —55° to +150°C temperature range, while
the LM35C is rated for a —40° to +110°C range (—10with
improved accuracy). The LM35 series is available pack-
aged in hermetic TO-46 transistor packages, while the
LM35C, LM35CA, and LM35D are also available in the
plastic TO-92 transistor package. The LM35D is also
avail- able in an 8-lead surface mount small outline
package and a plastic TO-220 package.

GPS (GLOBAL POSITIONING SYSTEM):

A GPS tracking unit is a device that uses the Global
Positioning System to determine the precise location of a
vehicle, person, or other asset to which it is attached and to
record the position of the asset at regular intervals. The
recorded location data can be stored within the tracking
unit, or it may be transmitted to a central location data
base, or internet-connected computer, using a Cellular
network or satellite modem embedded in the unit. This
allows the asset's location to be displayed against a map
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backdrop either in real time or when analyzing the track
later, using GPS tracking software.

DC MOTOR:
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A DC motor is any of a class of electrical machines that
converts direct current electrical power into mechanical
power. The most common types rely on the forces
produced by magnetic fields. Nearly all types of DC
motors have some internal mechanism, either
electromechanical or electronic, to periodically change the
direction of current flow in part of the motor. Most types
produce rotary motion; a linear motor directly produces
force and motion in a straight line.

DC motors were the first type widely used, since they
could be powered from existing direct-current lighting
power distribution systems. A DC motor's speed can be
controlled over a wide range, using either a variable
supply voltage or by changing the strength of current in its
field windings. Small DC motors are used in tools, toys,
and appliances. The universal motor can operate on direct
current but is a lightweight motor used for portable power
tools and appliances. Larger DC motors are used in
propulsion of electric vehicles, elevator and hoists, or in
drives for steel rolling mills. The advent of power
electronics has made replacement of DC motors with AC
motors possible in many applications.

VOICE MODULE :

The APR9600  device offers true single-chip voice
recording, non-volatile storage, and playback capability
for 40 to 60 sec- onds. The device supports both random
and sequential access of multiple messages. Sample rates
are user-select- able, allowing designers to customize their
design for unique quality and storage time needs.
Integrated output amplifier, microphone amplifier, and
AGC circuits greatly si mplify sys- tem design. the device
is ideal for use in portable voice recorders, toys, and many
other consumer and industrial applications.

APLUS integrated achieves these high levels of storage
capa- hility by using its proprietary analog/multilevel
storage tech- nology implem ented in an advanced Flash
non-volatile memory process, where each memory cell can
store 256 volt- age levels. This technology enables the
APR9600 device to reproduce voice signals in their
natural form. It eliminates the need for encoding and
compression, which often introduce distortion.

PIC16F887 MICROCONTROLLER:

PIC is a family of modified Harvard
architecturemicrocontrollers  made by  Microchip
Technology, derived from the PIC1650 originally
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developed by General Instruments Microelectronics
Division. The name PIC initially referred to Peripheral
Interface Controller. ! The first parts of the family were
available in 1976; by 2013 the company had shipped more
than twelve billion individual parts, used in a wide variety
of embedded systems.
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Early models of PIC had read-only memory (ROM) or
field-programmable EPROM for program storage, some
with provision for erasing memory. All current models use
Flash memory for program storage, and newer models
allow the PIC to reprogram itself. Program memory and
data memory are separated. Data memory is 8-bit, 16-bit
and in latest models, 32-bit wide. Program instructions
vary in bit-count by family of PIC, and may be 12, 14, 16,
or 24 bits long. The instruction set also varies by model,
with more powerful chips adding instructions for digital
signal processing functions.

The hardware capabilities of PIC devices range from 8-pin
DIP chips up to 100-pin SMD chips, with discrete 1/O
pins, ADC and DAC modules, and communications ports
such as UART, 12C, CAN, and even USB. Low-power and
high-speed variations exist for many types.
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CONCLUSION

The Smart Stick acts as a basic platform for the coming
generation of more aiding devices to help the visually
impaired to be more safe. It is effective and afford. It leads
to good results in detecting the obstacles lying ahead of
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the user in a range of four meters, detecting stairs and
water pits.

This system offers a low-cost, reliable, portable, low-
power consumption and robust solution for navigation
with obvious short response time. Though the system is
hard-wired with sensors and other components, it's light in
weight. Further aspects of this system can be improved via
wireless connectivity between the system components,
thus, increasing the range of the ultrasonic sensor and
implementing a technology for determining the speed of
approaching obstacles. While developing such an
empowering solution, visually impaired and blind people
in all developing countries were on top of our priorities.
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