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ABSTRACT 

 
One of the greatest challenges for visually impaired people faced in day to day life is safe mobility. 
This paper describes the development of the Smart Cane that encompasses broad engineering 
challenges in different areas and has a great impact on general development, robust assistive and 
prosthetic devices..The proposed system is smart cane which is used for the smart navigation for 
visually failed people in indoor as well as outdoor environments respectively. The basic idea behind the 
design and implementation of the stick was to keep it structurally similar i.e. thin, light weight, 
reachable, efficient, cheap and easy to handle, yet give an active feedback to the user regarding hazards 
in his walking path. In this system, ultrasonic sensors have been used. These sensors scan obstacles in 
three different directions and at varying angles. The major components include camera, buzzer, 
microcontroller, vibration motor, GPS and GSM system. This system aims to reduce risks of injuries 
and falls by enabling training and guidance of patients through assistive devices and make them 
independent. 
 
Keywords: Ultra sonic sensors, GPS-L10 modem, GSM SIM 900D modem. 
 
1. Introduction 
 
The visually impaired are at considerable disadvantage as they often lack the information needed while 
passing obstacles and hazards. Safe mobility is among the greatest challenges faced by the visually 
challenged in day to day life. Great thanks to a tactile vibration provided by a smart cane. It realize a 
safe path to visually frail people. Existing devices are able to detect and recognize objects that emerge 
on the floor, but a considerable risk is always there when the objects are at a sudden depth or obstacles 
above waist level or stairs. The objective of the paper is to discuss the development work of a cane that 
could communicate with users through a sophisticated system, which is named Smart Cane. 
Smart cane is designed in such a way that it may help the blind to navigate easily. The vibration 
feedback and SMS messages will keep the user alert and considerably reduce the risk of accidents. The 
cane will warn whenever there are steps ahead and communicate whether they are going up or down 
and if there is any obstacle lying in any direction. The intensity of vibrations is an indication of 
closeness of an obstacle in the walking path of the user. Specifically, the smart cane system is intended 
to detect and classify cane usage, predict possible outcomes such as high risk of falling. It informs the 
patient and its caregiver about the current usage of the cane. By, providing the research community 
with technology platforms and data development of assistive technologies for the disabled was 
possible. This system provides artificial vision and object detection, real time assistance through global 
positioning system. The aim of the overall system is to provide a low cost, reliable and efficient 
navigation aid for blind which gives a sense of artificial vision by providing information about 
environmental hazards lying in different directions. It is our belief that the recent advances in 
technologies and appropriate methodologies could help and facilitate in day by day operations of 
visually impaired persons regarding mobility. 
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The paper is organized as follows: Section II presents the literature review. Design and implementation 
is presented in Section III. Finally, conclusion is shown in Section IV. 
 
2. Literature Review 
Several studies indicate vast concerns for visually impaired people .Numerous attempts have been 
made in the society to help blind. This section describes the appropriate related works on the 
development of smart canes intended for visually impaired. In the past few decades, to improve blind 
users navigation in terms of speed and safety, many travel aids were developed. There are several 
methods and devices used to guide visually impaired people. 
 
A. Guidance of dog: A specially trained dog provides assistance to the blind in obstacle detection. It 
does not help in path finding..Only about 1% of the visually impaired use it. The big disadvantage of 
this method is high training cost and regular up-keeping of dogs was very expensive. 
 
B. Human Guide: A blind person walks along with a sighted guide. But lack of privacy is a big issue 
for a blind person. 
 
C. White cane: White cane is used for detecting obstacles and recognizing objects by placing along 
the route. It is usually foldable and adjustable to the height of the user. The main disadvantage of white 
cane is it does not work when obstacles lying above the waist level. 
 
D. Laser cane: In this, when an obstacle lying in front of it, infrared light is being emitted by the cane, 
through reflection. This light is detected by a photo diode. A sound tone proportional to this distance is 
played. It is very expensive and consumes lots of energy to operate. 
 
E. RFID tags: RFID is used to detect objects or obstacles in front of the user and detects the RFID tag 
that has been placed in several areas to assist blind people. This approach can be used only in indoor 
environments. For outdoor navigation, the cost will increase because many additional tags will be 
needed.  
  
F. Infrared based system: A smart cane can be produced by selecting an infrared sensor that enables 
obstacles detection within a range that is approximately equivalent to the length of the cane. This 
system uses infrared sensors mounted on the system and a hand held receiver with a speaker. 
 
G. Sonic Torch: It operates only in front direction by transmitting signals from sonar sensors and 
receiving the reflected signal from the nearest obstacle. It is a hand held device using battery. 
 
H. Mechatronic blind stick: It is a guiding system designed to facilitate the daily work and routine 
tasks among the visually impaired people. It uses ultrasonic sensors and sound vibrations.  
All the studies which had been reviewed shows that there are many types of smart sticks for blind 
people and all of them uses different methodologies and techniques to give necessary assistance to the 
visually impaired people. They are having their own advantages as well as disadvantages. 
 
 
3. Design and Implementation 
 
In [4], using ultrasonic sensors would be an efficient solution to detect obstacles with maximum range 
of 7 meters and 45 degree coverage and using a non complex microcontroller will help the blind 
person to use the devise friendly and without any problems. Finally, the device should work for a 
long time with minimum power and it could be recharged so it operates with two rechargeable 
batteries (7.4v) and further can be recharged using USB cable or AC adaptor. This system proposes a 
stick which uses ultrasonic sensors for detection and a microcontroller that controls the system 
without complexity. The detection angle is 180 degree. In our initial study we face many problem 
with the low signal in many areas like indoors so for that we make use of camera on the persons head, 
the camera will be use an algorithm to identify the highs and obstacles in front. It is low cost and 
light weight system. 



IJRIT International Journal Of Research In Information Technology, Volume 3, Issue 8, August 2015, Pg. 174-179 

Taruna Sharma, IJRIT-176 
 

 
Fig1:- Working of Stick [11] 

3.1 Ultrasonic system  

The main part in the system is the microcontroller that controls the other components of the system. 

 

Fig2:- Ultrasonic sensor working [7] 

When the ultrasonic sensors detect any object so obstacles in180 degree horizontal and 60 degree 
vertical, it will activate the buzzer and the vibration motor automatically. If any of the three sensors 
detect any obstacles within a range of 100cm the buzzer will be activated with1000Hz and 2000m/s 
delay. If the obstacles within range of 100 cm and 50 cm the buzzer will activate with  1000Hz and   
1000m/s delay. Finally, if the detection is below 50 cm the buzzer will activate with 1000Hz, 500m/s 
delay and the vibration motor will activate. 
 
3.2 Ultrasonic Sensor 
 
Ultrasonic sensors or ultra-motion detectors are an electronic kit that contains many sub-electronic 
circuits in it and has many applications. When signals from the sensors of sound circuit, playback 
circuit or vibrator circuit have been detected, it will be transmitted to an additional circuit connected 
to it, in order to activate the required output. 
The ultrasonic sensors contain complete ultrasonic crystal control transmitted 40 KHz and a very 
sensitive receiver measure 1 to 0.5 by 3 inches. Usually ultrasonic sensors can detect with the range 
of 3 meters to 7 meters. 
It is an 8 bit 18 pins microcontroller that provides 200 nanosecond instruction executions. It has a 
flash program memory of 3.5 KB and CPU speed up to 5 MPS. Also, it has 4MHz internal oscillator, 
224 Bytes RAM and 128 bytes EEPROM.  Addition to that, it  has  two  comparator  and operating 
voltage 2 V to 5.5 V with temperature range - 40 C to 125 C. 
 
3.3 Vibration Motor 
 
This is the type of DC vibration motors used in mobile phones. It requires a voltage supply of 1.3v to 
3v with current around 125 mA. This type of motors can be programmed to control the speed of it by 
using the PWM (Pulse Width Modulation) method.  The speed of the  motor  is  13500  rpm  and  the 
diameters of the motor are 4mm to 10mm and the length is 2mm to 15 mm. 
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3.4 GPS and GSM System: 
 

 
Fig: 3: GPS and GSM Modems Flow Chart [4] 

 
When GSM modem receives a message the microcontroller will process the message with the 
keyword saved in it. Then, it will get the location of the stick from the GPS modem and transmit the 
location to the GSM modem in order to respond to the sender. In case of an emergency, the user of 
the stick can press the emergency button the microcontroller access the location from the GPS 
modem and transmit the location to the GSM modem which will send a SMS messages to the all 
saved numbers in the microcontroller 
The GPS will update the location of the stick and automatically save the location in PIC18F45K22 
EEPROM memory. If the microcontroller receives the word “OSAMA” from the GSM modem, the 
microcontroller will track the last location from the EPROM and transmit it to the GSM modem 
which will send an SMS message that states the location for the person to the required number. 
Addition to that, if the emergency button is pressed the directly the microcontroller will transmit the 
last location saved in the EEPROM to the GSM modem to send it to all saved number in the 
microcontroller. Figure 6 shows the connection of the GPS modem and GSM modem with 
PIC18F45K22 microcontroller. 
 

 

It is a 40 pin microcontroller flash programmable memory with 32 KB program memory, CPU speed 
MISP, RAM 1536 bytes and data EEPROM 256 bytes. It equipped with 2 UART, 2 SPI, 2I2, C2 and 
2 Comparators. Addition to that, it has 28 channel 10 bit ADC and require 1.8 v to 5.5 v to operate 
with temperature range from -40 C to 125 C.C. 
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Working Principle 
 
The main part in the system is the microcontroller that controls the other components in the system. 
When the ultrasonic sensors detect any objects or obstacle in 180 degree path it will activate the 
buzzer and the vibration motor. 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 6: Working Principle Indoor and Outdoor 
 
 
In addition to that, when the GSM modem receive a message it will be sent to the microcontroller 
which will get the location of the stick from the GPS modem and transmit the location to the GSM 
modem in response to the sender. In the areas with low signals cameras can be use, this system 
works by fitting a camera on the persons head, it will use certain algorithm to identify the highs and 
obstacles in front the blind person. In case of an emergency, the  user  of the  stick  will press  the 
emergency button and the signal from the button will go to the microcontroller which will get the 
location from the GPS modem and transmit the location to the GSM modem which will send a SMS 
messages to the all saved numbers in the system. 
 
 
4. Conclusion 
 
This paper analyzes different methodologies and techniques through which smart cane has been 
modified time to time. In this paper, an attempt has been made to review ultrasonic system through 
which smart cane works. Using ultrasonic system  reliable, cheap, robust and efficient smart stick 
functioning was studied. 
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