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Abstract— The objective of this project is to assist the blind by audio response and thus creating a better navigation aid for 
blind. This paper discusses the detection of obstacle infront of the blind and gives instruction accordingly. A voice recorder 
IC has been used for producing the audio response. It also includes an RFID which notifies the blind about the destination of 
the bus arrived at the bus stop and thus helping them to travel easily by bus. 
 
Index Terms— Ultrasonic sensor, PIC, Text to speech converter, RF ID tag and reader. 
 
I. INTRODUCTION  
 
Human way finding consists of two distinct 
components: sensing of the immediate environment 
for impediments to travel (e.g., obstacles and hazards) 
and navigating to remote destinations beyond the 
immediately perceptible environment. 
Navigation, in turn, involves updating one‘s position 
and orientation during travel with respect to the 
intended route or desired destination and, in the event 
of becoming lost, reorienting and reestablishing travel 
toward the destination. Methods of knowing position 
and orientation can be divided on the basis of 
kinematic order. Position-based navigation is based 
on external signal that indicates the traveler‘s position 
and orientation. On the other hand velocity-based 
navigation depends on external signals indicating the 
traveler‘s velocity; displacement and heading change 
from the origin of travel are obtained by integrating 
the velocity vector. Acceleration based navigation 
(called inertial navigation or path integration) 
includes the double integration of the person 
travelling‘s linear and rotary accelerations to obtain 
displacement and heading change from the origin, 
here no external signals are required. 
Of the 37 million people across the globe who are 
blind, over 15 million are from India. Visually 
challenged persons face constraints in independent 
mobility and navigation. Mobility means the 
possibility of liberally moving, without support of 
any supplementary person, at home and unfamiliar 
scenarios. People with visual impairment tackle 
enormous limitations in terms of mobility. Existing 
navigational systems for the indoor environment are 
expensive. Previously used ideas include installing 
location identifiers around the environments 
frequently visited by blind persons to assist the travel 
by tracking the blind person. 
A system based on this principle exhibited in 
demonstration projects is‗Talking Signs‘ (Crandall, 
Gerry, and Alden, 1993; Loughborough, 1979) [2]. In 
this, infrared transmitters are installed along the travel 
surroundings (e.g., railway station or airport or other 
areas frequently used by the blind).These direction-
sensitive transmitters continuously transmit digital 

speech signals to the blind person indicating what 
obstacle is at the location of the transmitter within 
arrange of 15 m or 40 m (depending upon battery 
size), a blind traveller with an infrared receiver can 
receive the signal from the transmitter and hear the 
audio utterance; directional localization of the 
transmitter is possible by aligning the hand-held 
receiver to obtain maximum signal strength from the 
transmitter [4]. Another innovative technology is, 
“the logical extension of the walking cane,” which 
enables the visually handicapped individuals to use 
tactile feedback in their surrounding environment. 
 
II. METHOD OF IMPLEMENTATION  
 
The main problem faced by visually impaired people 
is in the detection of obstruction infront of them. So 
the first stage is object detection which is done using 
an ultrasonic sensor (HC-SR04). It also measures the 
distance of the obstacle from the visually impaired 
person. The Ultrasonic sensors are just used to 
indicate the presence of an object in front of the 
person with a beep sound while the Ultrasonic sensor 
design in the spectacle is coupled to a microcontroller 
which is programmed to give directions through a 
voice output depending on the combination of the 
reflected Ultrasonic waves from the object. 
 

 
FIG.1 BLOCK DIAGRAM 

 
A.  Ultrasonic Sensor 
Ultrasonic sensors emit a sound pulse that reflects off 
of objects entering the wave field. The reflected 
sound, or ―echoǁ is then received by the sensor. 
Detection of the sound generates an output signal for 
use by an actuator, controller, or computer. The 
output signal can be analog or digital. 
Ultrasonic sensing technology is based on the 
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principle that sound has a relatively constant velocity. 
The time for an ultrasonic sensor‘s beam to strike the 
target and return is directly proportional to the 
distance to the object. Consequently, ultrasonic 
sensors are used frequently for distance measurement 
applications such as level control. Ultrasonic sensors 
are capable of detecting most objects — metal or 
nonmetal, clear or opaque, liquid, solid, or granular 
— that have sufficient acoustic reflectivity. Another 
advantage of ultrasonic sensors is that they are less 
affected by condensing moisture than photoelectric 
sensors. It has various advantages that includes – the 
response of ultrasonic sensor is not dependent upon 
the surface colour or the optical reflectivity of the 
object. For example, the sensing of a clear glass plate, 
a brown pottery plate, a white plastic plate is the 
same. Another feature of ultrasonic sensor is that the 
digital (ON/OFF) outputs have excellent repeat 
sensing accuracy. It is possible to ignore immediate 
background objects, even at long sensing distances 
because switching hysteresis is relatively low. 
Moreover the response of analog ultrasonic sensors is 
linear with distance. By interfacing the sensor to an 
LED display, it is possible to have a visual indication 
of target distance. This makes ultrasonic sensor ideal 
for level monitoring or linear motion monitoring 
applications [1]. 
 
B.  Radio-frequency identification (RFID) 
RFID uses electromagnetic fields to automatically 
identify and track tags attached to objects. The tags 
contain electronically stored information. Passive tags 
collect energy from a nearby RFID reader's 
interrogating radio waves. Active tags have a local 
power source such as a battery and may operate at 
hundreds of meters from the RFID reader. Unlike a 
barcode, the tag need not be within the line of sight of 
the reader, so it may be embedded in the tracked 
object. A RFID system basically consists of a reader 
and tags. The reader and the tag communicate by the 
transmission of electromagnetic waves. The reader 
magnetizes the tag and receives the information from 
the tag. This tag stores and processes the information 
[4]. The bus will be attached with a RFID tag whose 
address is predetermined. The tag is the reference to 
the bus. Each tag differs from each other by means of 
a bar code strip made of a magnetic material. Each 
bar code has a digital meaning behind it and is unique 
to a particular tag. When the tag is decoded, the 
sequence is displayed as numbers which is unique to 
the tag. The technique used is Radio frequency 
interference. The RFID reader is used to decode the 
data in the RFID tag. Here the reader is installed at 
the bus stop. When the radio frequency wave 
interacts with an RFID tag, the bar code energizes 
and produces its own magnetic field which has a 
unique interference pattern. This when read by the 
RFID reader would obtain the unique number 
assigned to the corresponding RFID tag [5]. The 
RFID reader thus obtains the address of the desired 

RFID tag and identifies the bus. 
 
C.  Voice Recorder  
The aPR33A series are powerful audio processor 
along with high performance audio analog-to-digital 
converters (ADCs) and digital-to-analog converters 
(DACs). The aPR33A series are a fully integrated 
solution offering high performance and unparalleled 
integration with analog input, digital processing and 
analog output functionality. The aPR33A series 
incorporates all the functionality required to perform 
demanding audio/voice applications. High quality 
audio/voice systems with lower bill-of-material costs 
can be implemented with the aPR33A series because 
of its integrated analog data converters and full suite 
of quality-enhancing features such as sample-rate 
convertor. The aPR33A series Q7.0 is specially 
designed for simple key trigger, user can record and 
playback the messages in random seven sections by 
switch, It is suitable in simple interface, e.g. toys, 
leave messages system, answering machine etc. 
Meanwhile, this mode provides the power-
management system. Users can let the chip enter 
power-down mode when unused. It can effectively 
reduce electric current consuming to 15uA and 
increase the using time in any projects powered by 
batteries. 
 

 
FIG.2 RFID Working 

 

 
FIG. 3 BUS IDENTIFICATION BLOCK DIAGRAM 

 
D.  PIC Microcontroller 
PIC is a family of modified Harvard architecture 
microcontrollers made by Microchip Technology, 
derived from the PIC1650 originally developed by 
General Instrument's Microelectronics Division. The 
hardware capabilities of PIC devices range from 8-
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pin DIP chips up to 100-pin SMD chips, with discrete 
I/O pins, ADC and DAC modules, and 
communications ports such as UART, I2C, CAN, and 
even USB. Advantages are low cost or free 
development tools, serial programming, and re-
programmable Flash-memory capability. These 
devices feature a 14-bit wide code memory, and an 
improved 8 level deep call stack. The instruction set 
differs very little from the baseline devices, but the 2 
additional opcode bits allow 128 registers and 2048 
words of code to be directly addressed. In PIC 16 the 
first 32 bytes of the register space are allocated to 
special-purpose registers; the remaining 96 bytes are 
used for general-purpose RAM. If banked RAM is 
used, the high 16 registers (0x70– 0x7F) are global, 
as are a few of the most important special-purpose 
registers, including the STATUS register which holds 
the RAM bank select bits. PORTA is a 6-bit wide, 
bidirectional port. The corresponding data direction 
register is TRISA. Setting a TRISA bit (=1) will 
make the corresponding PORTA pin an input (i.e., 
put the corresponding output driver in a High-
Impedance mode). Clearing a TRISA bit (= 0) will 
make the corresponding PORTA pin an output (i.e., 
put the contents of the output latch on the selected 
pin). Reading the PORTA register reads the status of 
the pins, whereas writing to it will write to the port 
latch. PORTB is an 8-bit wide, bidirectional port. The 
corresponding data direction register is TRISB. 
Setting a TRISB bit (=1) will make the corresponding 
PORTB pin an input (i.e., put the corresponding 
output driver in a High-Impedance mode). Clearing a 
TRISB bit (= 0) will make the corresponding PORTB 
pin an output. PORTC is an 8-bit wide, bidirectional 
port. The corresponding data direction register is 
TRISC. Setting a TRISC bit (= 1) will make the 
corresponding PORTC pin an input (i.e., put the 
corresponding output driver in a High-Impedance 
mode). Clearing a TRISC bit (=0) will make the 
corresponding PORTC pin an output (i.e., put the 
contents of the output latch on the selected pin). 
PORTC is multiplexed with several peripheral 
functions. PORTC pins have Schmitt Trigger input 
buffers. 
 

III. RESULTS 
 
From the work the results to be obtained are as 
follows. The ultrasonic sensor will sense the distance 
of the obstacle from three sides and will give audio 
command accordingly. Also the RF ID tag will be 
quite helpful for the blind at the bus stations to know 
the arrival of the desired bus. 
 
CONLUSION 
 
This proposed methodology is a prototype of a 
navigation system that can of great help to the 
visually impaired to move in the outdoor 
environments. This system is designed to be 
completely self-sustainable and is self- reliable. It 
allows the users to take control of their life in a way 
and can give a huge moral and confidence boost to 
them. The obstacle is sensed from the ultrasonic 
sensor and the corresponding audio is played based 
on the distance travelled by the ultrasound. Any 
obstacle within the range of 4cm can be detected by 
the ultrasonic module. It has a resolution of 15cm of 
obstacle distance; along with that a suitable audio 
instruction is given to the blind user. The navigator 
can satisfactorily play the appropriate audio into the 
headphones which corresponds to the distance of 
obstacle from the user. The inclusion of RF ID helps 
greatly to the visually impaired people to be self-
dependent and making their transportation to nearly 
locations quite easy. For improving the performance 
additional number of features can be considered. 
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