Description of the framework for digitisation - Tools & Configuration

Objects stored in museums, libraries, archives and art galleries represent a wide range of types, size, material, quality and quantity. First of all each object has to be described and recorded in a digital catalogue. Which other processes and techniques will be appropriate for converting the original to digital form is mainly depending on the type, size and condition of objects.

Textual description

	Object type
	Type of digitisation

	real objects (artefacts, objects of everyday life, maps, etc. )
	textual description of objects in accordance to international standards e.g.:

CIDOC, MDA Spectrum in Museums 

EAD, ISAD (G) in Archives 

ISBD (G), MARC in Libraries

CDWA in Art Galleries

	bibliographic objects (books, journals, newspapers…)
	

	media objects (films, photographs, sound storage medium, digital data)
	

	archival objects (charters, files, letters, manuscripts etc.) 
	


Tool: XML SPY (www.xmlspy.com)

XML SPY offers a comprehensive and easy to use product family to facilitate all aspects of Advanced XML Applications. The main feature of the XML SPY is the Powerful XML Editor that supports the XSLT Edit and Transform, Graphical Schema Design and Database Connectivity.

The main aspect of the XML SPY is to develop the XML files that will contain the metadata for the information.

2D surrogates of originals

	Object type
	Type of digitisation

	real objects 
	create digital 2D images of objects,

scanning bibliographic objects is mainly an intermediate step for final OCR

	media objects: photographs, slides 
	

	archival objects, handwritten manuscripts
	

	bibliographic objects
	

	card catalogues, microfilm etc.
	


Purpose: Create digital 2D images of objects

Standards: JPEG format

Tools: Photo camera, Scanner, Adobe Photoshop 5.0 or higher.

1) Adobe Photoshop (http://www.adobe.com/products/photoshop/)

Adobe Photshop is the world-standard image editing solution.

Adobe® Photoshop® 6.0 software introduces the next generation of image editing with powerful new features that offer something for every user. Delivering the broadest and most productive toolset available, Photoshop helps you explore your creativity, work at peak efficiency, and achieve the highest quality results across all media.

Methods: 

1. Usage of a conventional photo camera, print the negatives of the photos, scan the photographs with high resolution 200 – 300 dpi, and store the photos in jpeg format. The user is able to process the image with the Adobe Photoshop software. The images must be stored in the hard disk and in CDs.

2. Usage of a digital photo camera, store the photos in jpeg format and in the maximum resolution that the digital photo camera supports. The user is able to process the image with the Adobe Photoshop software. The images must be stored in the hard disk and in CDs.

3D surrogates of originals

	Object type
	Type of digitisation

	real objects (artefacts and objects of everyday life, etc.)
	produce digital 3D models of objects:

overlapping scans from multiple points of view over the complete surface are made. Once scanned, data modelling and display software is used to merge or integrate the multiple view data sets into a high resolution 3D digital model of the object. e.g. object description with VRML/X3D


Purpose: produce digital 3D models of objects

Method: 

VRML stands for Virtual Reality Modelling Language. VRML neither requires nor preludes immersion. VRML was designed to create a more "friendly" environment for the World Wide Web. It provides the technology that integrates three dimensions, two dimensions, text, and multimedia into a coherent model. When these media types are combined with scripting languages and Internet capabilities, an entirely new genre of interactive applications are possible. ( www.web3d.org )

The digitization of real objects can be achieved using various technologies. There are different methods for achieving the digitization of real objects. The most common used methods are either the use of a 3D scanner or the use of software that can generate 3D models from 2D photographs.

3D Scanners

Using a scanner has proven to be the most efficient way in order to produce good quality 3D objects from real objects. However, the cost of obtaining a 3D scanner is high and the time and effort required to produce the desired results depends on various parameters. These are as follows.

· lighting conditions of the environment

· coloring of the scanned object, transparent areas 

· size of the object

· shape complexity in three dimensions

· hidden curvatures

For the REGNET project the Minolta VIVID 700 3D laser scanner (www.minolta3d.com) can be used. This scanner transmits laser beams to the real object and forms a 3D point set of the object. Then the manipulation of the capture data takes place. This can be achieved by using the specialized software that comes with this laser scanner. The data from the scanned object can be exported in a variety of formats, making possible extensive post-processing of the resulting 3D models in other software like 3DSmax, Lightwave, Rhino 3D and all major CAD/CAM software (ProE, CATIA, etc.). 

Using 2D images to create 3D models

There are several companies that have produced software that allows the creation of 3D models from photographs. For the purpose of the REGNET project, two software packages are can be used. Image Modeler from REALVIZ (www.realviz.com) and Softface 3D by EPTRON (www.eptron.es).

The concept behind these tools is best stated as follows. Find an object in the real world that is needed to become a 3D copy, take a lot of photos of it from various different angles, mark a few common points to let the program figure out where the cameras are positioned in 3D space and then the computer will produce a fully textured model ready to be used in a 3D package. This happens in theory. In practice, however, this process is more complicated than it seems. Usually if it is required to create a complex 3D object from photos, it is most likely that hundreds of points will be needed to be marked out on multiple photographs to produce a decent mesh. 

To summarize these techniques will enable to produce some efficient low-polygon models of real-world objects. However, the amount of time required to achieve the desired results is a major drawback.

VRML Tools

1) Internet Space Builder

Company: Parallel Graphics (www.parallelgraphics.com)

Product: Internet Space Builder 

Cost: $78

Authoring Platform: Windows 95/98/NT

Delivery Platform: VRML browser

Description: Internet Space Builder (ISB) is a wonderfully easy-to-use tool that enables you to build 3D VRML worlds and upload them to the Internet, where they can be viewed with any VRML 2.0 browser. Using an intuitive point, click, and drag interface, you can unleash your creative potential on an unsuspecting world. You can build anything from a fantasy city to an accurate rendition of your own bedroom. ISB includes a library of textures and objects, and the comprehensive documentation offers detailed information on making your own. You can import files from programs including AutoCAD and 3D Studio and incorporate music, movies, and hyperlinks. ISB can quickly upload your creation to sites that support Microsoft's Web Publishing Wizard, or package it ready to upload manually
2) 3D Studio Max 3 - Useful Tools in MAX for Making VRML

MAX will export many of its animation and modelling capabilities to VRML so it is full of useful tools.
3D Studio Max is one of the most powerful 3D graphic tools available in the market. It can be used for production of VRML worlds and one of the most important aspects is that it can produce high quality VRML animations. On the other hand when creating a VRML world using Max, keep in mind that the worlds produced in Max can sometimes be too large in size file and this will result in a VRML world slow and difficult to interact to.
3) SPAZZ 3D

Company: Virtock Technologies Inc. Parallel Graphics (www.spazz3D.com)

Product: SPAZZ 3D 

Cost: $100

Authoring Platform: Windows 95/98/NT

Delivery Platform: VRML browser

Description: The objective of this application is to provide an easy way to create 3-D interactive environments. The environments can be viewed and experienced in Spazz3D, or in a VRML Browser, such as Blaxxun, a standard Browser plug-in and in Shout3D , a java applet. They can be displayed in the Spazz3D Screen Saver. Not only can you create static 3-D geometry, but you can animate the geometry, add light and sound, and define the rules of interactivity in the VRML world.
Electronic texts

	Object types
	Type of digitisation

	images of bibliographic objects, typewritten manuscripts
	produce digital texts with OCR Software

	images of card catalogues, microfiches, microfilm
	


Purpose: Produce digital texts with OCR Software

Standards: Image formats (JPEG, GIF, BMP, TIFF) and text documents (doc, rtf)

Tools: OCR Software
1) Recognita 5.0

Recognita Plus 5.0 provides essential help in turning printed documents into computer editable text. It makes it easy to process books, newspapers, color magazines, business reports, tables and other printed papers, eliminating the tiresome retyping. 

New Recognita Plus 5.0 is the ultimate text recognition solution for those who work with multi-lingual documents written in languages from Eastern Europe and in the Cyrillic alphabets. The program supports the West European languages as well. 

Its new OCR engine combines Caere`s and Recognita`s technologies to provide unparalleled OCR accuracy, which can reach 100% on laser printed documents. The program lets you process a wide range of documents, even poorer quality ones and those with text printed on gray or color backgrounds. In addition color magazines and brochures can be scanned and recognized - Recognita Plus 5.0 can embed the color images in the recognized text. Its enhanced saving option lets you save the text in the formats of the latest word processing and spreadsheet applications in MS Office 97/2000.

System Requirements :

· Windows 95, 98, Windows NT 4.0 or Windows 2000 

· IBM compatible PC with Intel Pentium or equivalent processor 

· 8 MB RAM for Windows 95, 98 (16 MB recommended), 16 MB for Windows NT 4.0, Windows 2000 (32 MB recommended) plus 35 to 45 MB free space on hard disk 

· Supported 300/400 dpi flatbed or sheet-feed scanner. TWAIN interface is supported. 

· SVGA or VGA monitor (preferably with more than 256 color support for handling color images) 

· Mouse or other pointing device recommended 

· CD-ROM drive 

2) FineReader Professional 5.0 OFFICE (http://www.abbyy.com/products/fine/)

The FineReader Professional 5.0 OFFICE is designed for work in the office. The Office version is specially designed for work in a network.
Software and Hardware Requirements

· PC with Intel® Pentium® 133 MHz or higher processor

· Microsoft® Windows® 95, 98, ME, 2000, NT 4.0 (with Service Pack 3 or greater)

· 32 Mb RAM, plus 16 Mb RAM for each additional processor (on a multiprocessor system): 40 Mb of free hard-disk space for minimal program installation, 50 Mb of free hard-disk space for program operation

· Microsoft® Internet Explorer 4.0 or higher (Microsoft® Internet Explorer 5.01 is included)

· 100% Twain-compatible scanner, digital camera or fax-modem

· VGA or other high-resolution monitor

· CD-ROM drive and 3.5" floppy drive

· Mouse or other pointing device 

3) Readiris Pro 6.0 (http://www.irislink.com/UK/Products/readiris.html)

Readiris Pro 6 is a powerful and very easy-to-use OCR (text recognition) software that converts your every-day printed documents such as letters, faxes, magazine articles, columns in a newspaper, etc. into editable text files with a very high rate of recognition accuracy

1. Choose any document : black & white, colour, complex, text/tables, any font in any style.

2. Scan single or multi-page documents with ANY scanner.

3. Recognise with Readiris Pro, send your results automatically in Word, Excel or save them into the most popular output formats including HTML. 

System Requirements

A) Windows

· Computer: A 486 based Intel PC

· Memory Requirements: Minimum: 16 MB RAM.

· Hard Drive Requirements: 65 MB free hard-disk space

· CD-ROM drive for installation

· Operating System: Readiris Pro runs on Windows 95/98/ME and Windows NT/2000

B) MacOS

· Computer: A MacOS computer with a PowerPC proessor.

· Memory Requirements: Minimum: 22 MB RAM. 32 MB free RAM to process "true colour"

· Hard Drive Requirements: 25 MB free hard-disk space 

· CD-ROM drive for installation

· Operating System: Runs on MacOS 7.6 with QuickTime 3.0 and Appearance 1.0.1 installed, MacOS 8.5 with QuickTime 4.0 installed, MacOS 9.

Electronic video, audio

	Object type
	Type of digitisation

	media objects: audio tapes, gramophone record, videos, films
	digitise audio/visual material in the traditional analogue format using data capturing software




Software Tools for digitise audio material:

1) Sound Forge® 5.0 

(http://www.sonicfoundry.com/products/NewShowProduct.asp?PID=426 )

Sound Forge is Sonic Foundry's award-winning two-track digital audio editor. Sound Forge includes a powerful set of audio processes, tools, and effects for manipulating audio. This one-of-a-kind application is perfect for audio editing, audio recording, effects processing and media encoding. Combine Sound Forge with any Windows-compatible sound card to create, record, and edit audio files. The clean and familiar Windows interface makes editing a breeze. It also has built-in support for video and CD burning and can save to a number of audio and video file formats, including WAV, WMA, RM, AVI, and MP3.
2) Cakewalk Pyro

(http://www.cakewalk.com/Products/PY/PY.html)

Cakewalk Pyro allows you to record, play and organize your favourite digital music. It will burn CDs, rip songs from your CDs, LPs and cassettes into MP3 or WAV files, or just play your favourite songs on your PC. From there, listen to your music on your PC, export to portable MP3 players such as RIO and NOMAD, or make a custom CD. 

It uses Environmental Sound Processing (ESP), which optimizes the sound of your digital music in any environment you choose and is compatible with many industry CD-R and CD-RW recordable drives. It also integrates with CDDB Internet music database for downloads of song titles and artist info for commercial CDs. FastForward Tutorials provide detailed help, tips, and tricks for becoming an expert on digital music. 

Software tool for digitise audiovisual material

1) Adobe Premier 6.0 (www.adobe.com/products/premiere)

Adobe® Premiere® 6.0, a stunningly simple and powerful professional video editing tool, comfortably closes the DV to Web gap while extending the award-winning software's position as the most accessible application on the market today. With new support for DV on the Windows platform and cross-platform support for all of the leading Web video formats, Premiere aggressively integrates a variety of features and functions into its long-held marketplace position as simply the best video editing tool around.

Hardware compatibility

Capture and output of video in Adobe® Premiere® 6.0 requires either an Adobe-certified third-party capture card or an IEEE 1394 interface (FireWire or iLink) compatible with either DirectX (Windows) or QuickTime (Mac OS). 

For a third-party capture card to be deemed Adobe-certified, Adobe Premiere Quality Engineering must test and approve the card for use with a specific version of Premiere using specific versions of driver software created by the card manufacturer. 

Because built-in DV support in Premiere 6.0 is implemented through DirectX or QuickTime, Premiere requires either a Microsoft DirectX-compatible or Apple QuickTime-compatible IEEE 1394 interface. An IEEE 1394 interface is built-in to many computers and is also available separately as an add-on card. For details about our built-in DV support, see Built-in IEEE 1394 compatibility (below). 

Adobe Premiere Quality Engineering has tested DV-1394 cameras and decks for compatibility with Adobe Premiere. Since there are so many makes and models of devices, they have selected a handful of the most popular of several brands. Check the Device Compatibility List for Premiere 6.0 for details about the degree to which each is supported.

Third-party capture card certification 

Premiere 6.0

Although some cards may be certified for Premiere 5.1c, it may not necessarily be certified for Premiere 6.0. Many cards are in the process of being tested with Premiere 6.0. Check Certified third-party capture cards for the current list of Premiere 6.0 certified cards. Check Unsupported third-party capture cards for a list of cards which are currently unsupported by Premiere 6.0. 

Built-in IEEE 1394 compatibility 

Windows

Any IEEE 1394 interface identified as OHCI-compatible or OHCI-compliant will work with Premiere 6.0. 

The following is required for compatibility: 

Microsoft® Windows® 2000, Windows 98 Second Edition, or Windows Millennium Edition 

Microsoft DirectX-compatible video display adapter 

Microsoft DirectX-compatible IEEE 1394 interface (Choose 1394 Controller from the pop-up menu at www.microsoft.com/hcl/ to view compatibility testing results.) 

MacOS

The following is required for compatibility: 

Mac OS software version 9.0.4 

Apple QuickTime™ 4.1.2 

Apple FireWire 2.4 or later 

QuickTime-compatible FireWire (IEEE 1394) interface (FireWire ports are built-in to many Macintosh computers and are also available as add-on cards.) 

Automatic recognition of image/video contents

	Object type
	Type of digitisation

	media objects: digital images, video
	capture the content of images/videos with automatic recognition of image/video contents software


It was not possible to find a software dedicated for the specific process. However it is possible to store extra information in an image or in a video. This can be done using the MPEG-4 standard.

MPEG-4 allows attaching information to objects about their content. Users of the standard can use this ‘OCI’ (Object Content Information) data stream to send textual information along with MPEG-4 content. It is also possible to classify content according to pre-defined tables, which will be defined outside of MPEG. Further possibilities are giving unique labels to content, and storing camera parameters.

More info http://www.cselt.it/mpeg/standards/mpeg-4/mpeg-4.htm 

Available tools that support the MPEG-4 standard may be found on the following url: http://www-elec.enst.fr/~dufourd/mpeg-4/ 

