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Abstract
Many countries worldwide are imposing disability discrimination 
act in various aspects, so that disabled persons can avail all the 
services/aids as normal people. In this context Libraries have 
to play a key role in building  “Inclusive Libraries “   providing 
services to all type of users , emphasizing on visually impaired 
users. As they face lot of difficulties in accessing information in 
the libraries. Based on the needs of Users the services and products 
in the libraries are undergoing transformation. The IT can play 
a significant role in building the Library to satisfy the customer 
needs in providing the information in various forms instantly 
by maintaining the content in digital format. Having digitized 
information increases the functionality, usability and accessibility 
of libraries by VI. In this paper we are giving an outline how to  
provide accessibility of   information resources in Public Libraries  
to VI, by making Cyber Libraries a part of  public libraries with 
various assistive aids ,such that VI able to browse for content in 
libraries independently,   thus empowering them in acquiring skills 
for their knowledge growth and employment in technical field.
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I. Introduction
Indian Scenario: India is not left far behind in empowering its 
disabled citizenry. It has provided all possible support to the 
persons with disabilities either by enacting a special Act, or by 
executing a ‘National Policy for Persons with Disabilities’, or 
by way of providing reservations in education, employment, 
government schemes and program’s or establishing institutes and 
organizations and many more. In addition to the legal framework, 
extensive infrastructure has been developed including the ‘National 
Institute of Visually Handicapped, Dehradun’. With this we can 
say that the Govt of Indian seems to be much encouraging and 
supportive. A brief account of such initiatives and efforts is as 
follows: Persons with Disability (Equal Opportunities, Protection 
of Rights and Full Participation) Act, 1995 .The Persons with 
Disabilities (Equal Opportunities, Protection of Rights and Full 
Participation) Act, 1995 has come into force since February 7, 
1996. This law is an important landmark and is a significant step 
in the direction of ensuring equal opportunities for people with 
disabilities and their full participation in the nation building. 
The Act provides for both preventive and promotional aspects 
of rehabilitation like education, employment and vocational 
training, job reservation, research and manpower development, 
creation of barrier-free environment, rehabilitation of persons 
with disability, unemployment allowance for the disabled, special 
insurance scheme for the disabled employees and establishment 
of homes for persons with severe disability.

A. About Libraries
For Empowerment of VC education plays a major role . Education 

and Library are two concepts which cannot be seen individually, 
they are dependent on one another. Through Education we acquire 
knowledge and also experience, here as a Library acts as a source 
and warehouse of that knowledge and experience. A library plays 
a vital role in education as it is a effective aid for learning. 
Broadly we can classify libraries based on its users into   Public 
library, Academic library, and special library. In which public 
libraries are known as peoples universities as it preserves human 
knowledge without any distinction of creed  and ethnicity .It opens 
an opportunity for self education and gaining knowledge about is 
needed in day to day life. 
An academic library’s emphasis is on maintaining information 
sources for their teaching and research of the college or university. 
Most of the academic libraries are larger than public libraries. 
These Libraries does not contain much non-academic material.
A special library is the one which is specialized in a particular 
field of knowledge and defers from other libraries by maintaining 
information in the form of reports, files etc.

B. About Digital Libraries 
A digital library is a library in which collections are stored in 
digital formats (as opposed to print, microform, or other media) 
and accessible by computers. The content may be stored locally, 
or accessed remotely. The first published use of the term may have 
been in a 1988 report to the corporation for National Research 
Initiatives. The term was first popularized by the NSF/DARPA/
NASA digital libraries initiative in 1994. Bush (1945) created a 
vision based on experience of digital library.

II. Visually Impaired
Visual Impairment is a generic term covers a broad range 
including 

Blind = 20/400 down to complete sightlessness with the best 
possible correction. Most people with a visual impairment have 
at least some sight like lights and shadows. 

Legally Blind = 20/200 down to complete sightlessness with the 
best possible correction.

Partially-sighted = when a person cannot, after eye correction, 
read, travel and see normally. People who are partially sighted 
often need vision aids and special education.

Low Vision = visual acuity between 20/70 and 20/400 after all 
corrective possibilities. People with low vision cannot read the 
newspaper at a normal viewing distance, even with glasses

A. About Visually Challenged Persons Education in 
India
In India people with disabilities remain least educated; In the 
last few years Govt of India has taken measures to increase the 
school enrollment of children with disabilities. However these 
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measures to facilitate education of Visually Challenged on equal 
basis with others are incorporated in Article 24 of CRPD doesn’t 
show any significant effects. There have been no measures taken 
to make physical infrastructure accessible for visually challenged. 
According to report of CRPD there are Less than 0.5% of the books 
(curricular and co-curricular) published in India are in accessible 
formats (Braille, talking books, e-books, etc.) which is the major 
cause of dropout of  VC from education.
One of the major difficulties faced by visually challenge students 
is their inability to access learning materials available in print 
and electronic version. Not all information is available in 
Braille version.  Shows the necessity of a learning centre that 
can   Independent reading of books/journals and library services 
Computer Training for Independent Access of Computers and 
other ICT equipments

III. Information Needs of Blind and Visually Impaired

A. The Need for Braille
A system of effective communication through reading and writing 
was needed for education of visually impaired persons. This 
necessity was fulfilled by Significant Contributions made by Mr. 
Louis Braille by invention of Braille system.
Braille is the world’s pre-eminent system of touch reading and 
writing used by people who are visually impaired, continues to be 
a vital tool of literacy even today. Braille is a sequence of raised 
dots that can be sensed with fingers by visually impaired persons 
who have the difficulties in reading printed media. Braille is not 
a language; it is a code by which a any language alphabets can 
be encoded into Braille symbols to perform reading and writing 
by VI people.
Inventor of this system Louis Braille devised the embossed six 
dot system based on a twelve dot secret code-system prepared 
by a Frenchman Charles Barbier for the use of the French 
Intelligence.

Fig. 1:

Braille symbols are formed within units of space known as braille 
cells. A full braille cell consists of six raised dots arranged in two 
parallel rows each having three dots. The dot positions are identified 
by numbers from one through six. Sixty-four combinations are 
possible using one or more of these six dots. A single cell can be 
used to represent an alphabet letter, number, punctuation mark, 
or even a whole word. 

IV. Braille in the Digital Era:
Recent advancements in technology made unlimited amount of 
information available at our figure tips.VI also shared the fruits of 
benefits of Technology in this digital era . Technology provided 
tools/assistive aids ,with which the VI are able to access the 
information ,functional  tasks in education like reading and writing 
.that are normally difficult to do  without vision .Availability of 
such  technology aids increased the  Literacy rate of VI worldwide. 
Significant assistive technology aids in for education are:

1. Slate and Stylus
Slates are made of two flat pieces of metal or plastic held together 
by a hinge at one end. The slate opens up to hold paper. The top 
part has rows of openings that are the same shape and size as a 
braille cell. The back part has rows of indentations in the size and 
shape of braille cells. The stylus is a pointed piece of metal with a 
plastic or wooden handle. The stylus is used to punch or emboss 
the braille dots onto the paper held in the slate. The indentations 
in the slate prevent the stylus from punching a hole in the paper 
when the dots are embossed. Slates and styluses come in many 
shapes and sizes.

2. Braille Displays
A braille display is a device that has a row of special “soft” cells 
made of plastic or metal pins. The pins are controlled by a computer 
and move up or down to display, in braille, the characters that 
appear on the computer screen. This type of braille is said to be 
“refreshable,” because it changes as the user moves around on 
the screen. The braille display usually sits under the computer 
keyboard.

3. Electronic Braille Note takers
are portable devices with Braille keyboards that Braille readers 
can use to enter information. The text stored in these devices can 
be read with a built-in Braille display or the device can read aloud 
with a synthesized voice. These devices are handy for taking notes 
in class, and often have built-in address books, calculators, and 
calendars, tool.

A. Braille Printers (Embossers):
Braille printers are devices connected to a computer that do the 
actual embossing of braille onto thick (heavyweight) paper. They 
work like a regular computer printer does, in that the user can print 
out letters, reports, and other files from the computer.

1. Braille Writers
Works a little bit like a typewriter. It has six keys one for each dot 
in a braille cell—a space bar, a backspace key, a carriage return, 
and a line feed key. Accessibility to computers is provided with 
Screen readers: A screen reader works with a computer to provide 
access to software applications and the Internet. It works by 
conversion of a normal PC into a Talking PC to enable the blind 
to operate computers independently including Internet Access and 
also to train visually challenged on using the computer

V. The Role of Libraries in Serving Blind and Visually 
Impaired
Government of India has taken Initiative to set up an Online 
Braille library to make books and reading material in digital format 
accessible to blind people.
Using technology to benefit and empower people with disabilities 
the Govt of India launched “An Online Braille library, established 
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by National Institute for Visually Handicapped (NIVH) Dehradun, 
on January 4, 2012,”
The Library has books which can be accessed in real time from 
any location For assisting blind people in locating their books, ,
 “An online catalogue of Braille books has been hosted 
by NIVH which enables people with vision disabilities to ascertain 
the location and availability of a desired Braille book, without 
going to Braille libraries and presses.”
NIVH has also launched an Online Directory of Services for 
people with vision disabilities.

A. National Braille Library
The National Braille Library has approximately 91000 volumes 
on its shelves comprising over 13,000 titles. For providing a 
rich collection of Braille literature, the National Braille Library 
collaborates with Library of Congress USA; Royal National 
Institute for the Blind, U.K.; and American Federation for the 
Blind, USA. It is capable of catering to diverse reading interests 
of visually impaired persons. To facilitate free delivery of Braille 
Books at the doorsteps of the members, the Braille Library has 
come up with a novel scheme of free delivery of books on demand. 
All the members are provided a catalogue & they can communicate 
their request by phone, letter or by simply downloading the form. At 
any given time, a member can borrow two titles or ten volumes.

B. National Talking Book Library
Following the adage of Education & Entertainment the Talking 
Book Library is rendering invaluable service to the visually 
impaired persons including children. Being the largest library 
in the country, it has a rich collection of literature on possibly 
every subject. The library produces audio books in Hindi, English, 
Sanskrit, Urdu & some regional languages. With an elegant stock 
of over 4500 titles it is benefiting more than 18000 people across 
the country.
Further The Ministry of Social Justice and Empowerment, 
Government of India has made its website accessible to persons 
with disabilities which was launched by it in January 2010.
The Govt of India insisted the Other central ministries to make 
their own websites, as well as of their associated organizations, 
accessible to persons with disabilities,” Louis Braille Memorial 
Research Center (LBMRC).In India there has been no systematic 
effort to conduct scientific research on blindness-related issues 
and to fill this void NAB (India) set up the Louis Braille Memorial 
Research Centre (LBMRC) in 1975.
LBMRC took up many research projects and has also brought 
out quite a few useful publications. These research projects have 
enabled policy framers to gaze into the issues of blindness and 
resulted in substantial change at the policy level. Important among 
the projects are: Enumeration of the Blind in Bombay (1990), 
Study of NAB Community Based Rehabilitation Programme for 
the Rural Blind (1999), Study of NAB’s Institution-based Urban 
Rehabilitation Programme (2003) etc.
Presently, LBMRC is engaged in two major actitivities - a 
professional library and publication of NAB periodicals.

C. Library
LBMRC houses a specialized Library having a rich collection of 
around 5000 books and periodicals, besides reports, articles, etc. 
on various aspects pertaining to blindness and blind welfare. It 
regularly receives several professional journals and magazines 
from within India and overseas.

1. Audiocassette Materials
Recorded books are to be prepared for VC.
Large Print Books describes a type of book or other (paper, online 
or otherwise) published material in which the typeface (or font), 
and sometimes the medium, are considerably larger than usual, to 
accommodate people who have poor vision. Often public special-
needs libraries will stock large-print versions of books, along with 
versions written in Braille.

(i). Talking Books 
Talking Books are recorded materials most often books or 
magazines in audio formats provided by the National Library 
Service for the Blind and Physically Handicapped that are 
available on free loan to people who are blind, visually impaired, 
or otherwise unable to read or use standard printed materials. 
Talking Book cassettes have to be played on special playback 
equipment.

(ii). Braille Materials
Described Videos: Described Videos contains audio-narrated 
descriptions of a vedio lecture. These descriptions are inserted 
into natural pauses in the program’s dialogue which provide 
accessibility to individuals who are blind or visually impaired.

(iv). Cyber Libraries
The objective of proposing a cyber-library is to establish  a  
learning centre that facilitates   learning environment  for visually 
challenged students with computer assisted reading .With usage 
of Assistive technologies ,the major difficulties faced by visually 
challenged students i.e access learning materials available in print 
and electronic version can be overcome.
A cyber Library constitutes of equipment’s that assist VC to make 
better use of electronic and printed information resources. For 
accessing information by the visually challenged these devices/
services can be made available in the cyber Library.
Personal computers with screenmagnification and voice output/
screen readers, scanners with OCR, and printers 

(v). Braille Display and Embosser (Printer)
A Braille printer, also called an embosser, enables a person to print 
things in Braille from their computer. Several types of Braille 
printers are available, capable of printing different levels of Braille 
and at different speeds. Braille translation software is used to 
prepare documents before they are sent to the Braille printer.
Braille signs: Sign Board  translated into Braille ,these  signs are  
used for identifying  elevators, restrooms, emergency evacuation 
routes, meeting rooms and offices in a building

(vi). CCTVs (Closed-Circuit Televisions)
A CCTV is an Electronic Magnification Reading System that 
enables visually impaired users to continue reading a variety of 
materials and writing. A CCTV uses a stand-mounted or hand-held 
video camera to project a magnified image of any printed matter 
onto a dedicated video monitor or a television screen. (CCTV) 
systems enlarge the type on any page up to 45 times its original 
size. Maps, pictures, and other graphical materials can also be 
viewed on a CCTV.

(vii). Magnifiers, Hand-Held
For low vision people who need help reading text and seeing details 
because of low vision, traditional magnifying glasses work only up 
to a point to overcome disadvantage of using this a  video magnifier 
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takes handheld magnification to the next level and beyond. 

(viii). Reading Machines
A portable device that uses the new generation Motion Sensor 
technology in combination with its proprietary Zoom Office 
software to make scanning & instant reading of text fast and 
easy. Place a book under the highly sensitive camera and start 
reading or listening instantly and with every turn of a page, the 
camera takes a snapshot of the page automatically. It then converts 
these photographic images to readable text. A book of 200 pages 
is ready in 8 minutes.

(ix). Talking Calculators 
A talking calculator has a built-in speech synthesizer that reads 
aloud each number, symbol, or operation key a user presses; it 
also vocalizes the answer to the problem .

(x). Talking Dictionaries 
Talking Dictionary is a voice output dictionary and spell check 
program designed for use by individuals who are blind or have 
low vision or learning disabilities. 

VI. Talking Library Catalogs
These devices with voice output and screen magnification. 
Other Important Facilities that are to be made available to avail 
services with these Assistive devices are:
Computer Training to VC for Independent Access of Computers 
and other ICT equipment’s.
Software’s like Talking Typing Teacher Pro are specially designed 
for the blind with complete guidance & practice lessons for learning 
keyboarding skills & developing typing speed in a systematic 
manner. Since the program also has a complete display of all 
lessons, even the low vision students can read and learn to type
Staff Training: So that teaches to VC how to operate computer 
with Assistive services 
Desktop Computers: with advanced configuration and LAN 
connection
LAN Connection: For inter connecting the computers for better 
management & control by the trainer.
 Scanners: interconnected to computer to   read by using assistive 
services by blind students.
Headphones: To listen to the audio Books and to operate computer 
using Assistive services like JAWS.
UPS units: For uninterrupted power supply for to prevent loss 
of data and damage to the equipment caused by frequent power 
breakdowns.
Air-conditioner: to protect the equipment from high 
temperatures.

VII. Digital Libraries

A. Services
A separate digital archive has been to be maintained along with 
a Digital Library portal where all the essential reading materials 
required by visually challenged students are digitized and 
maintained in the archive.
Establishment of Smart libraries:
RFID 
Radio Frequency Identification, or RFID, is “a generic term 
for technologies that use radio waves to automatically identify 
individual items.” RFID has been evolving into a more effective, 
convenient, and cost-efficient technology since World War II.

RFID = Radio Frequency Identification technology uses radio 
RFID    
frequency waves to transfer data between a reader and a movable 
item to identify, categorize, track, it  does not require physical 
sight or contact between reader/scanner and the tagged item .it 
operates using low cost components , Attempts to provide unique 
identification and backend integration that allows for wide range 
of applications.
COMPONENTs needed for establishment of smart libraries using 
RFID technology.
RFID system has mainly four components:
1. RFID tags / transponder that are electronically programmed 
with unique information
2. Readers or Sensors to query the tags.
3. Antenna.
4. Server on which the software that interfaces with the integrated 
library software is loaded.
5. RFID Label Printer
6. Handheld Reader
7. Self Check Unit
8. External Book Return
9. Staff and Conversion Station
Usage of RFID Technology in Public Libraries reduces staff work 
to greater extent  by automation of  their tasks ,as library staff spend 
most of their time in recording information about  borrowing/
returning  books. This work can be fully automat zed with the 
help of self check - in/out systems. This can done by incorporating  
special software which   in Library management systems .In this 
system ,when a person want to check out ,he interacts with this 
system with a  computer screen ,shows his identity ,then the 
selected books are identified by the system with a RFID reader 
,also the system deactivates the surveillance bit in the RFID tag 
of the book . The check in/out system activates the surveillance 
bit when the book is returned by the user.
Such a smart libraries not only reduces the precious time of the 
users  in doing checkout ,also  provides an opportunity of VI to act  
independently in performing their tasks in Public Libraries .
A RFID technology can be used in   public library, where each 
book is attached with an RFID tag, RFID reader, computer network 
and software.
 Library staff handle lending, returning, sorting, tagging etc. of 
books, using RFID tags in this library system.
 A person can locate RFID library books marked with a RFID tags, 
using the RFID reader which identifies and locates the book.

When the book is carried to the counter, the library staff can 
either activate or deactivate the electronic article surveillance bit 
in the book’s tag.

If a book is borrowed, then the surveillance bit is deactivated.

The technology allows the Libraries in providing the services for 
VI users especially in the area of self check in/out, independent 
browsing of books in Library.
Collection and Management of electronic resources for VI
Procurement of Information resources constitutes the primary 
te of library.
Large opportunities exist in this area for negotiation with the 
publishers/ resource providers and arrive at win-win situation. 
E-journals, e-books, databases, etc., are the resources available in 
electronic form and one can have virtual access to these.
There are no standard/ uniformly acceptable terms that are yet to 
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be established in this area, as this is almost virgin and challenging 
field.
Since the UGC Infonet  e-journals consortium is providing access 
to large number of resources to Universities, care needs to be 
taken that institute gets maximum number of e journals from 
that consortia. 
E-books are becoming a common reality. Like journals it is 
essential that the access to these resources be provided taking in 
to account current pricing models and trends in usage.
Enabling the libraries in procuring the information resources for 
vI 
A separate digital archive has been maintained in the DSpace 
Digital Library portal where all the essential reading materials 
required by visually challenged students are digitized and 
maintained in the archive.
Library networking in digital era:  A library on its own cannot 
acquire all the resources to meet the requirements of its users, 
this is resolved by library cooperation also known as resource 
sharing.
Significant methods that facilitated resource sharing before digital 
era are: 
Interlibrary loan 
Document delivery 
Institutional membership 
Consortia 
These methods are not practiced greatly, resulting in less sharing 
of information between the libraries.
The advent of various information technologies demystified 
the resource sharing issues to greater extent. Internet and other 
networks created a opportunity in facilitating greater cooperation 
between libraries .So far libraries are having printed resources, 
nowadays data is encoded and made available in various formats 
like Audio/Visual, digital known as  electronic data and accessed 
by computer (Electronic resources) . Information exchange rate 
was rapidly increased with availability of E-resources.
The role of Consortia in Resources Sharing:
Govt of India has taken Initiatives to address the primary factors 
of like limited finance, exponential growth of literature, changing 
user demands, professionalization by implementation of consortia 
among libraries. Library consortia are helping the researchers, 
faculties and the students to retrieve the information and save 
their time. It benefits the libraries to procure more electronic 
resources in the library with limited library budget and this is 
what the libraries require in the present scenario.  Need for active 
participation by our public libraries in contributing information 
to Consortia .One of such available consortia for sharing digital 
material in VC understandable format is Daisy Consortium.  
Daisy Consortium was established to create and promote the 
worldwide standard for the navigation and structure of Digital 
Talking Books. Indian Universities should also step forward in  
the establishment and development of Digital Talking Book library 
services .which will  maximize the accessibility and utility of 
electronic books and multimedia documents for people with print 
disabilities; To secure the recognition and adoption of the DAISY 
Standard for navigable multimedia documents among mainstream 
product developers and book publishers; and
To encourage and foster the establishment and development 
of a global talking book library, which transcends geographic 
boundaries and linguistic differences, and which embraces cultural 
diversity.
Govt of India should take initiatives to establish national archival 
centers for Visually Impaired. The Goal of archival center 

constitutes of building archival collection of important science 
and technology literature in Braille format as well as digitized 
format and also to fill the gap in library collection of Braille Book 
volumes .Archival center will also help libraries in allocating low 
budget for storage.

Conclusion
The services of Public libraries are to been hanced to provide barrier 
free access and independent reading of library materials for VC. 
It will make them independent users and consequently enhance 
their independence as members of wider society .we believe that 
with proper training and opportunity; visually challenged people 
can compete on terms of equality with their sighted peers.
Govt of India should take initiatives to establish national archival 
centers for Visually Impaired. The primary Goal of archival center 
constitutes of building archival collection of important science 
and technology literature in Braille format as well as digitized 
format and also to fill the gap in library collection of Braille Book 
volumes .Archival center will also help libraries in allocating low 
budget for storage.
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