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Abstract
Blind people need to become as independent as possible in 
their daily life in order to guarantee a safe mobility. Mobile 
technology along with RFID can be used to locate persons or 
objects, can be used to realize navigation systems in an intelligent 
environment. Such systems open new opportunities to improve 
the speed, easiness, and safety mobility of the visually impaired 
person. Using these technologies together with a Text To Speech 
systems and a mobile based database a cost effective, easy-to-use 
orientation and navigation system can be developed. Ito provide 
a comfortable movement in a defined location, by acquiring the 
location information through different ways of data gathering 
methods using RFID. But the system is only for selected areas 
because the dynamic data acquisition requires a vast memory, 
intelligent system. In this paper a comparative study of acquiring 
location based information using RFID for the safe mobility of 
visually impaired person.  
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I. Introduction
Blind man faces several problems to maintain their daily activities. 
In order to move without a guide in an unknown space becomes 
a challenge for a blind person. A visually impaired person gets 
a lot of difficulty for deciding his/her navigation related to his 
current location. “A picture tells thousand words “becomes a 
false proverb for these people even though they create a mental 
picture while moving. Blind people compensate the lack of sight 
by augmenting the capabilities of the other senses. In this way 
they are able to create mental maps from sensory images.  In fact 
all the remaining senses, mainly tact, hearing and in some cases 
the olfaction, are used to replace even if an incomplete way by 
enhancing the ability to perceive the spaces. In order to conceive an 
idea on the environment a visually impaired tries to build mentally 
the spaces by identifying obstacles around him and progressively 
searching the related information. 
For effective navigation of blind man, many solutions are provided 
using the RFID technology. Generally the cane reader which is 
there in the market uses the passive RFID, which has got very 
limited range of reading like, less than 10 ms and it also operates 
without any battery and has to move very closer so as to get the 
services. The process is also too slow  in terms of providing the 
services. The present system is also so far active for a single defined 
location, which makes the use of the system too limited.
Blind people compensate the lack of sight by augmenting the 
capabilities of the other senses. In this way they are able to create 
mental maps from sensory images.  In fact all the remaining senses, 
mainly tact, hearing and in some cases the olfaction, are used 
to replace even if an incomplete way by enhancing the ability 
to perceive the spaces[3]. In order to conceive an idea on the 
environment a visually impaired tries to build mentally the spaces 
by identifying obstacles around him and progressively searching 
the related information. 

Blind people can obtain information from the unwilling contact 
with objects, persons or animals through the “passive tact”. The 
same happen  when they use the “active tact”, exploring the 
environment and using their hands to understand the shape of an 
object. In this case they can perceive the features and the tactile 
information immediately, somehow as the sight does for a normal 
person.  More over, through the active tact, blind people can 
perceive the information regarding the location and characteristics 
of object.

II. Existing Solutions for Safe Mobility of Visually 
Impaired Person
Several solutions have been proposed in the recent years to increase 
the mobility and/or safety of disabled pedestrians.

A. Reppucci System 
This system is composed by an information broadcast service 
provided by a transmitting station covering the area of interest and a 
portable receiving station allowing the user to poll the transmitting 
station that deliver intelligible information about this area. In this 
way, a blind person receives relevant local information, such as 
the status of a traffic light signal. The solution proposed is based 
on a portable radio transceiver device and a fixed radio transceiver 
located as reference point. When a request is issued by the user, 
the portable device receives from the base transmitter as a location 
message indicating the information to be synthesized. To improve 
the blind user orientation the portable transceiver should also 
include an electronic compass [1].

B. Global Positioning System
Another widespread approach for outdoor navigation relies on the 
Global Positioning System (GPS), which is based on geostationary 
satellite signals. In the recent years several systems have been 
developed on this technology and oriented to visually impaired 
persons. These tools often integrated with other technological 
services such as Geographical Information Systems (GIS) [6].

1. Limitations 
Blind navigation systems based on GPS, GIS and wireless 
technologies are remarkably better solution. But, unfortunately 
the resolution of a GPS localization for civil purposes is limited 
(few meters) and there are relevant delays in the answer when 
the receivers are used. Due to such a lack of accuracy and the 
low real time responsiveness, the required level of safety for a 
blind pedestrian cannot be currently provided by such a kind of 
systems. 

C. Mori and Totani System
Another example of GPS based system has been developed by Mori 
and Totani. The system is composed by an automatic wheelchair, 
a GPS receiver and a portable GIS. Here the quality of mobility 
is better than the one provided by a guide dog [1].
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1. Limitations
This solution seems not easy to be extended to walking mobility 
[2].

D. System Based on RFID

Fig. 1: A RFID System

Fig. 2: Architecture of the System

1. Bluetooth Cane Connection Manager
A BT (Bluetooth) connection channel is open between the RFID 
reader and the PDA (Personal Digital Assistance) for tag ID string 
transmission. The user is not supposed to perform any task when 
navigation session starts or the BT manager is resumed after any 
loss of connection with the cane [5].

2. Navigation Data Interface 
It retrieves navigational data from a local database, providing 
the Navigation Logic with extended data related to a tag ID as 
shown in fig. 2.

3. Navigation Logic
This is the core software which handles navigation and tag data 
in order to provide the user with mandatory (safety-related) or on 
demand (environmental) navigation information. It also checks if 
the direction is right and not reverted. This module ”tells” the user 
that he is probing the central tag or one on the right or the left hand 
side of the path. Eventually it can send a text string containing 
more complex navigation or environmental information to the 
TTS (Text-To-Speech) component.

V. Location Information Acquisition
The spatial information required for mobility of a blind man can 
be gathered in two methods:

Use of local database.1. 
Programmed RFID tag.2. 

A. Method 1 
In this approach the blind man access the location information 
immediately by the help of wireless network stored in a server. 
The database in the server contains the locations of each object 
nearer to the point of reference of blind man i.e. according to the 
position of the tag; and accordingly it will facilitate the blind man 
for effective navigation[4].In this approach the PDA carried by 
blind man should have the following features.

Must have a Bluetooth module to connect with the RFID 1. 
reader and with the headset.   
Must have a WI-FI module to connect to the database 2. 
containing the location information of objects in the shops 
and public spaces [1].
Must have software for reading and writing information on 3. 
RFID tags [4].
PDA must have a  Text-To-Speech  converter software to 4. 
covert the received text into speech so that the blind man 
listen it on his or her head set to take decision regarding his 
mobility.

The server holds the database containing all the information that 
is used for navigation and the other features like tag position, tag 
sequence and all kind of environmental information. All data is 
organized in cells and cells are divided into sub-cells containing a 
smaller data subset that is easier to maintain and faster to access. 
The reader in the cane reads the tag’s ID by RFID communication. 
It then sends this information through a Bluetooth channel to the 
PDA device. The ID string and navigation data are processed 
by the program running on the PDA and then an output is sent 
through another Bluetooth channel to the headsets which finally 
produce the audio output that is used by the visually impaired 
person. Navigation data can be periodically downloaded from 
the server, provided that an Internet connection is available, be 
it GPRS or WI-FI.  

B. Method-2
Here the location information is programmed in the transponder.
In this approach the transponders i.e. the tag will be a smart tag.  
It has a ROM. When the cane reader comes nearer to the tag the 
blind man acquires the information regarding the location form 
the tag itself. The tag can be a active RFID tag or passive RFID 
tag .

1. Passive RFID
In passive RFID tag the minute electrical current is induced in 
the antenna by the incoming radio frequency signal provides just 
enough power for the CMOS integrated circuit in the tag to power 
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up and transmit a response as Passive RFID tags have no internal 
power supply .

Fig. 3: A Passive RFID Tag

Passive tags have practical reading distances ranging from about 
10 cm (4 in.), depending on the chosen radio frequency and antenna 
design/size. Due to their simplicity in design they are also suitable 
for manufacture with a printing process for the antennas. The lack 
of an onboard power supply means that the device can be quite 
small and is commercially available product that can be embedded 
in a sticker, or under the skin in the case of low frequency RFID 
tags as shown in fig. 3.

2. Active RFID Tag

Fig. 4: An Active RFID Tag

Unlike passive RFID tags, active RFID tags have their own internal 
power source, which is used to power the integrated circuits and 
broadcast the signal to the reader as shown in figure 4. Active tags 
are typically much more reliable (i.e. fewer errors) than passive 
tags due to the ability for active tags to conduct a “session” with 
a reader. Active tags, due to their onboard power supply, also 
transmit at higher power levels than passive tags, allowing them 
to be more effective in “RF challenged” environments like water, 
metal or at longer distances, generating strong responses from 
weak requests (as opposed to passive tags, which work the other 
way around). In turn, they are generally bigger and more expensive 
to manufacture, and their potential shelf life is much shorter.

IV. Comparision of Method 1 and Method-2
In the first method  the response time will not be faster due to 
accessing the local database stored in the server through a wireless 
network or WI-FI and  performance also highly rely on the network 
speed. In the second method the information neighbors to the 
RFID tag is available on the tag itself, which gives faster response 
regarding the location to the blind man. In the first method the tag 
used can be a passive tag which is less cost and it does not have is 
own batteries. It gets activated by the current of RFID can reader. 
In second approach the tag used is a active tag which is high cost 
and it has its own batteries which makes it always active. As far as 
cost factor is concerned, use of passive RFID in second approach 
is quite feasible for an organization but performance may not be 
better .however, use of active RFID tag in second approach gives 
faster response as well as better reliability . In the first approach 
the change in the spatial information can be easily updated in the 
database but in the second approach we need to again  program 
many  RFID  tag for the location information update which seems 
to be quite complex. Again , situation where location information 
changes rarely then we can opt for storing data in the RFID tag it 
self which my be grounded below for better performance.

V. Future Scope and Conclusion
The concept of setting up an RFID Information Grid in buildings 
is technically and economically feasible. The barrier to entry for 
this technology is low as a result of ever aging the commodity 
pricing and innovation in the retail sector.  In this paper a number 
of ubiquitous applications for disabled people have been reviewed. 
The principal idea, of this paper is to interact with the urban 
environment in general. That is, the urban environment becomes 
more accessible to the people, principally to the disabled ones: 
the traffic lights wait longer for the disabled people to cross the 
road, the buses can take the appropriate actions automatically, 
etc. This behavior can also be extended to the public buildings, 
sport centers, elevators, lighting in public areas, the adaptation 
of vending terminal (bigger letters, voice messages), etc. If the 
blind man is dumb then the text to speech software does not have 
nay impact so further related work can be how it is possible to 
navigate a blind man who is dumb as well.
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