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Abstract: Digitization of the resources of the libraries and the information centres has become very 

essential for preservation as well as better access of the resources. Here an overview has been given about 

the basic requirements needed to start a digitization project. These include the hardwares and the 

softwares and some of the important technical issues. 
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1. Introduction: Application of computers in libraries has encouraged the creation of surrogate of the 

printed documents. At the outset these resources were basically on magnetic tapes or on CD ROM. But 

with the entry of web technologies we can notice a rapid change in the form and access mode of the 

digital resources. 

The resources which can be processed only with the computers are called the digital resources. These are 

stored in the form of 0s and 1s. The process of making digital resource is called digitization. What are the 

advantages of digitization that have encouraged the process of digitization? The aim of expressing an 

object in numbers is that it can be stored and manipulated by computers. Computers are number 

crunchers, performing millions of calculations per second. By digitizing an original and placing a digital 

copy of it on a computer, the file can be manipulated, transferred, and stored with ease. (Wentzel, Larry, 

2006, p. 11) 

 

The digital resources can be divided into the following types 

• The first kind of the digital resources is in the born digital form, of which there is no printed 

counterpart. 

• The second type is those resources which are available in both digital and printed form. 

• The third kind of the digital resources is those resources which are primarily in printed form and 

converted into digital form. They may be simply digitized images or images that are converted to 

text by the process of Optical Character Recognition (OCR). 

The process of digitization involves two major sets of activities: (1) The process of digital conversion 

whereby source materials are converted into digital form, and (2) The processing of the digitized 

information, which involves several activities related to the storage, organization, processing and retrieval 

of digitized information. (Choudhury & Choudhury, 2007, p.104) 

Here we will discuss the third types of digital resources and first set of activities involved in the process 

of digitization in detail. 

2. Hardware requirements:  
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For scanning we need the following components based on our requirement. 

• Microcomputer 

• Scanner or Digital Camera 

2.1 Microcomputer: While selecting the model we can see the following components: 

Processor – Pentium 4 or higher 

Memory - minimum 1 GB 

Hard drive – minimum 160 GB 

Monitor- 17 inch or larger 

Video card- minimum 128 MB Video card 

Optical drive- CD-RW and/or DVD-R optical drive 

2.2 Scanner: The selection of the right scanner is a more difficult job than selecting the right computer. 

Scanners are used to capture the image of the resources in printed form or from the microfilm. There are 

two types of image scanner; vector scanner and raster scanner. The vector image interprets the image as a 

set of x, y coordinates.  In case of raster scanner images are captured by passing light down the page and 

digitally encoding it row by row. 

The following are the mostly used scanners: 

• Flatbed scanner 

• Overhead scanner 

• Sheet-fed scanner 

• Microfilm scanner 

 

2.2.1 Flatbed scanner:  It is like a photocopier, where a lamp moves slowly across the face of the 

original, and the reflected light is focused through a series of mirrors and lens onto the recording medium. 

Here the recording medium is compact light sensor, either a Charged Coupling Device (CCD) or Contact 

Image Sensor (CIS), each of which is composed of hundreds or thousands of elements.  When light 

strikes each element, the intensity of the light is assigned a number. The numeric reading of light intensity 

and element position are recorded in sequence into a file, which forms the digital version of the original. 

2.2.2 Overhead scanner: This type of scanner is quite expensive as compared to the flatbed scanner, but 

when we need to capture the extremely fragile materials then in that case it provides the answer. We 

should avoid the overhead scanner that scans only in black and white.  

 

2.2.3 Sheet-fed scanner:  In this type of scanner we have to slide sheets of paper through the scanner. It is 

not good for capturing images of loose manuscripts, photographs, fragile materials etc.  
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2.2.4 Microfilm scanner: It is a good choice for microfilm, photographs, slides and negatives.  But it has 

the limitation of size of the scanning.  

 

The following points to be considered while choosing the right scanner for the digitization project: 

 

Scan area: The dimension or the area the scanner is capable of scanning is the scan area. The scan areas 

are determined by inches and/or media sizes such as 

8 ½ X 11 inch (standard letter) 

8 ½ X 14 inch (legal) 

11 X 17 inch (ledger) 

 

Resolution: It indicates the resolution at which the image should be scanned. Resolution is a grid pattern 

that the original image is segmented into. The number equals the number of pixels captured per inch, 

abbreviated as dpi (dots per inch) or ppi (pixels per inch). The higher the resolution the finer the grid used 

to segment the image. The file size will increase with the increase of optical resolution. Optical and 

interpolated resolution is the two different resolution types based on how they are generated. Optical 

resolution is the maximum number of pixels a scanner is capable of capturing. Interpolated resolution is 

artificially generated by the scanning software; the software takes pixels captured by the scanner, expands 

the grid pattern, and guesstimates pixels that lie between the pixels that were captured by the scanner. 

 

Colour depth:  Colour images are created through the combination of three colours: red, green, and blue. 

Then reflected light from the scanned image is separated into three separate colour channels. The colours 

are described in bits. If we express each colour in 8 bits there will be 16.7 million colours and when 

express in 16 bits a total 281 trillion colours will be generated. 

 

2.3 Digital Camera:  

Digital camera is a good choice for digitization of not only the valuable documents of an organization, but 

we can use it for other different purposes like taking the pictures of the organization and its different 

sections, the staff etc. and can upload these on the website of the organization. When we have to digitize 

the damaged materials which cannot be moved and capture the image without disturbing their position, 

investing in a digital camera is a better choice. 

 

3. Software requirements:   

The following software programmes are required to create digital publication 

• HTML editor 

• XML editor 

• Text editor 

• Image editor 

• Scanning software 

• OCR software 

• FTP software 

• Page layout and design software 

• PDF software 
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3.1 HTML editor:  There are two types of HTML editors:  text base editors and What You See Is What 

You Get (WYSIWHG) type editor. Microsoft Notepad, Microsoft Word is text based HTML editors. 

Microsoft FrontPage, Netscape Composer, is examples of WYSIWYG type HTML editor. 

3.2 XML editor: The XML editors help in the markup process and shows tags in a graphical and 

hierarchical display.  XMetal, XML Spy are some XML editor soft wares which are very costly.  If 

budget does not allow us to purchase the costly software then we can use NoteTab Pro for a minimal cost.  

3.3 Text editor:  The text editing software are used with the OCR software to create text files. Microsoft’s 

Notepad, Word, Corel Word Perfect are some popular text editor. 

 

3.4 Image editor: For archiving and online publishing of images image editor is a must. We can resize 

images, crop, create image for website, save in multiple formats. Adobe photoshop, PaintShop Pro are 

some powerful image editor we can use. 

 

3.5 Scanning software: For the proper operation of the scanner we have to install the driver and the 

scanning software for a particular scanner. Some of scanning software is Docs Open, Documentum, 

FileNet etc. 

 

3.6 OCR software: The function of OCR software is to convert the captured images into text with the help 

of word processor. The OCR software helps by saving time at the time of editing the text files. OmniPage 

Pro, Prime Recognition are two widely used OCR software. 

 

3.7 FTP software:  The File Transfer Protocol (FTP) software is used for uploading our files to the 

internet. The FTP client connects to your server and allows creating directories and moving the files into 

the appropriate folder from where they are visible on the internet. Filezilla, SmartFTP,WS_FTP are some 

FTP software we can use. 

 

3.8 Page layout and design software: Page layout softwares offer more page design facility than the 

word processors. When we need to create in-house publications or to digitize publications that are in a 

page layout form page layout and design software is necessary. Adobe PageMaker, are some page layout 

and design software. 

 

3.9 PDF software: Portable Document Format (PDF) is a very popular file format for storing, 

disseminating information. In the digitization process the PDF provides the facility of quick and easy 

solution for viewing and downloading the files. Adobe Acrobat is the leading software for creating, 

converting and other functions of PDF files. It is freeware software and anyone can download and use it. 

 

4. Technical Issues: 

 

4.1 Compression: Compression is the process of reducing the size of a data file or an image by 

abbreviating the repetitive information. It helps in economic storage, processing and transmission over a 

network.  

 

Data compression algorithms are  of two types- lossless and lossy. Lossless compression uses algorithms 

which encode repeating elements or patterns within an image. If in an image same colours are present in 

more than one adjacent pixels then two bytes are used for storing the information. The first byte is used 

for the colour and the second for the number of adjacent pixels. When the file is decompressed the 

original image is restored. 
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In lossy compression the compression ratio is much higher than lossless ratio. But the quality of the 

image degrades in lossy compression. 

 

Some of the commonly used protocols are 

ITU-G4: Developed by International Telecommunication Union (ITU), is popular standard protocol for 

black and white images. 

 

JPEG: Joint Photographic Expert Group (JPEG) is an ISO-10918-I compression protocol. It represents an 

area that has the same tone, shade, colour, or other characteristics by a code. 

 

LZW: Lenpel-Ziv-Welch (LZW) uses a table-based lookup algorithim invented by Abraham Lempel, 

Jacob Ziv, and Terry Welch.two commonly used file formats in which LZW compression is used are the 

Graphic Interchange Format(GIF) and the Tag Image File Format(TIFF).(Arora, Jagdish, 2001, p. 19) 

 

Fractal and wavelet compression: These lossy compression formats offer advantages for providing 

access to digital images of oversized materials on the web. It converts the image into mathematical 

models instead of an array of pixels and thus save storage space.  

 

4.2 File Format: File format for storage, dissemination and preservation of digital resources is one of the 

most important technical issues to be taken into consideration. File Formats stores different information 

like size, resolution, compression protocols etc. The scanned image can be stored in different types of file 

formats for easy storage and retrieval. PDF, SGML, TIFF, MPEG, WAVE are some popular file format 

used for storing scanned images.  

 

5. Conclusion:   We can start a digitization project with the minimum above discussed hardwares and 

softwares. No one can suggest that a particular hardware and software is useful for starting a digitization 

project. The librarian has to take the final decision consulting with experts. One of the  main problem 

before the librarian or the in-charge of the digitization project is the rapid changing technology. One 

should be continuously migrating the data, image and other resources in digital form to the new media 

and new format so that after spending a lots of money, manpower and resources these would not become 

outmoded to the users. 
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