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COURSE INTRODUCTION

The basic objectives of this course is to make vou familiar with the basic multimedia
components and its applications. This course also introduces you to the basic process of
multimedia development. Please note that this coursc is not attempting to make you
professional multimedia developer, but is exposing you to challenges you may face in
that dircctions. This course consists of only one printed block, however, it is
supplemented with practical counseling scssions. You must use the practical sessions in
designing and developing muitimedia prototypes using MS-Office and Multimedia
utilitics available with Windows 95 or later versions.

Suggested Further Readings/Further References for the coursc are:

1. Multimedia, An Introduction, John I‘Villa.mit Casanova, Louis Molina, Prentice
-Hall of India, 1998. ) ’

2. Multimedia making it work, Third edition, Tay Vaughan, Tata McGraw Hill -
edition, 1996.

3. You may refer to any Indian Journal on Multimedia for additional latest details.




BLOCK INTRODUCTION

Digital Multimedia technology has become popular in our country. Multimedia
technology along with powerful communication technology makes a very powerful
interactive communication environment useful for collaborative working. One of the
uses of this technology might be in a future home office, which will be equipped with
computer, having speech, and touch scréen input, camera for video conferencing, or
may be environment of virtual reality. An office worker no longer has to travel in
airplanes or cars to reach to his office. He will be attendingineetings, getting relevant
information and performing all other duties from his room. Thus, you might be an
Indian resident working as a faculty member of MIT or Harvard Business School.

This block provides you an overview of multimedia, its applications and development
tools. However, the scope of this block is limited to the introductory level. As far as
Multimedia development tools are concerned we have confined ourselves to only
Authoring Tools and Hypertext, as these are the tools, which are ultimately utilised for
multimedia application development. We have only given hints about the tools used for
individual component development of multimedia, that ig, we have not described tools
for generation of graphics, animation, video, audio etc. For your practicals you must
concentrate on the support available in Windows for Multimedia development.
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i0 INTRODUCTION

Muitimedia has become a popular technology in the ever-changing world of computers.
Since last few years, it seems to be much sought after the talked about, not only in the
world of Information Technology, but also in various functional fields like
advertisement, corporate sector, cinema, fashion design and education, to name a few.
More and more research work on this new technology of sound, animation and text, is
making it better and better with every passing day. It is one of the most realistic ways
of working even for people having no knowledge of computers. It targets people from
almost all ages of life from a toddler to an aged one.

In this unit, we will be discussing about the basic concepts relating to digital interactive
multimedia. '

1.1 OBJECTIVES

After going through this unit, you will be able to:
o define the basic concept of multimedia

=  appreciate multimedia as a new chapter in information technology
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» identify and describe various components of multimedia like, sound, animatioﬂ and
graphics

» discuss various hardware requirement for muitimedia

¢ describe how images and sound works in multimedia.

| 1.2 MULTIMEDIA - THE CONCEPT

With the fast growing technology the computational speed and data communication
media are enhancing rapidly. Thus, it is not surprising that many multimedia-related
applications are emerging. But what is Multimedia? How is related to computer and
communication specd? Let us try to answer these questions.

The term multimedia is often associated with the information superhighway, or with

interactive TV that can produce videos {(information on demand) or with hypermedia.

However, multimedia can be considered as text, graphjcs imagcs, video and audio in
computer. One of the key features of multimedia is Interactivity. It may, convey
enriched interactive information to its users.

Multimedia systems support the physical and logical coexistence and interactive use of
heterogeneons media classes such as print, audio and video in specific application
environments. Hypermedia and virtual reality applications are.based on multimedia

systems. Hypermedia extends the media-oriented features of multimedia systems by the-

concept of hyperlinks, i.e., Jogical structures that provide means for organizing media
objects in a flexible, logically cohierent, network-oriented and non-sequential way.
Thus, making it available on the web bascd systems. Virtual reality extends the
intzraction-oriented featurcs of multimedia by the concept of cyberspace, i e.,
modelling objects and their behavior in virtual environments, integrating position-

* tracked man-machine interaction devices and performing numerically intensive

computations to guarantec real-time navigation,

By definition, the media class print includes static media types such as text, graphics,
fatsimile and natural image; the media class audio includes dynamjc media types such
as natural and synthetic sound, speech, and music; and finally, the medja class video
includes dynaxmc media types such as natural and synthetic image sequences.

About the above definitions the question is whether multimedia is 2 computer itself or a
computer software product. In practical sense it is the combination of both. The fact
remains. that it kias the best potential fo be one of the most powerful form of
communicating ideas, searching for information and experiencing new congept of
common media ever.developed.

The basic advantage of multimedia over the conventional form of media, which uses
sound, graphics and text for example, TV, audio etc. is the interactive feature of
multimedia. For example, a multimedia version of news bulletin would be the situation
where you can request the broadcaster the type of ncws you are interested in, when yoy
want to hear it, and with the press of a button or click of the mouse you can hear the
news.

Non-availability of a wide range of multimedia products in the marker was one of the
strong reasoum that it remained a mystery to the general public. However, as the costs
have reduced and product functionality increasing, the multimedia is here to stay. It
may become part of gur everyday life just like the PCs. For achieving these goals,
sevcral important technologies are being developed to solve, the problems associated

.with multimedia applications and interactive TV services to the home.




Some of these technologies are video servers, multimedia groupware, network resource An Overview of
- management, and hypermedia courseware etc. Some of the new products are being * Mulllmedia

equipped with real-timo video-compression system. A newer broadband systems based

on MPEG (Maving Picture Expert Group) standard, will allow:transmission of several -

video signals using & single satellite transponder. Flow communication terminals, also

known as digital set-top boxes, aro equipped with computer capabilities offering

features such as-on-screen interactive program guides, near movie 6n-demand

capability, and pérsenalised information channels. These home commurication

terminals will soon-feature robust graphics and full user interactivity as well as MPEG-

based video; all controlled and managed by an open architecture operating system

running on a set-top box, ‘ )

But if you think 2 bit scriously, you can see one way or the other, multimedia has
started cregping into our day to day life in various forms, and information has started
becoming available; in the digital format. Please note, when the iriformation is stored in
the digital format we get a Jot of flexibility in handling it. It can be edited according to
specifie requirement processed and produced in various style and taste. '

Multimedia is interactive, non-linear media in comparison to broadcast television, In
additlon, it may provide 2 user with several meaningful paths. Thus, it is the interaction
between uset and information that makes it a very powerfual media for activities that
require the process of communicating information, such as education and training,
reference material, business presentations, manuals, multimedia databases, geographic
information system, advertising, documentaries and so on. The basic component of
multimedia ¢an be used for:

o The text can be used for adding emphasis
»  Oraphics provides avisual impact. It is generally said that a picture is wortha
thousands words. Thus, graphics can be used for enhancing a presentation.
 Voice tries to enhance 2 presentation to the-extent that a presentation moves on o
the form of persuzasion. Many people want to listen abourt a particular topic rather
than reading about it. ' :
» The animation can be used effectively for attracting attention. Animation also
makes a presentation light, thus, can be used for presentation of several complex -
subjects. It is also a tool, which helps in focusing attention; for éxample, a chart if
“drawn through animation may be focused on to quickly. .
¢t The videp part of multimedia can be used as a powerful crmnynicator providing
¢lear-cut instructions.

Use of multimedia in various applications can be justified by the levels of user _
riendlingss it provides (to its) user with its interactivity and customisation. Multimedia
is widely nsed now a 1ays in varlous applications and business is on¢ of them. As the
market competition : « Increasing with the introduction of better produgts in the market
fvervday, it has bec sme absolutely necessary to provide better service: and timely,
information o yov- client in a briéf, precise and more understandable manner in a short

- time. ‘Multimedia . rovides various was 1o maintain a competitive edge for a company
especially in trai: .ng, niarket speculation, and public relation.

- The interactive feature of multimedia brings life to the business presentations, where
+ ¢an call present various agpects of a business such as, marketing plan for 2 new
product, its impact in tho market consymer reaction ete. simultaneously or even you
¢an cpmbine all these to maks the agsessment of the consumer feedback on the product
lpunching -The Mformation, which is digitised, makes it more assessable as compared -
to the conventiopal ways-of presentation using video, chart etc., where you can't edit or
-modify whatever is already video taped. Even if you do it, the cost involved will be
high. Buslness-organisations have alreadystarted creating powerful databases that can -
store and disti.outz digital mhedia as easily as text, '




Introductlon to Another critical application of multimedia is educational sector. It enhances the quality -

Multimedin and its of education, It provides new way for teacher to encourage onc of the most rare and

Appileations important elements of leaming i.¢., curiosity to know and explore. Topics can be linked
with other related information. Lmkmg is possible with graphics, text and sound (may
be a lecture session from the subject teacher and so on).

With a large screen projector and a multimedia playback system, teachers ¢an use
muitimedia as a way to enhance their standard lesson plan and stimulate questions. On
the other hand students will. be able to further 2xplore the topics using standard
multimedia platform. The assigiments, which require students to make their own
interpretation of facts, can be represented in the multimedia topics. There are several
apphcauons possibie in the area of education using multimedia. The use of multimedra
in education would go a long way. We will discuss more about its applications in the
next unit.

In a complete sense pictures, graphics, text and sound is the essence of multimedia and
it provides the user friendly environment with most flexible interactive facilities. .

Roles in Multimedia

The Multimedia development require quite a number of skills some of those skills are:
Graphics Designer, Script Writer, Multimedia Author, Animator, . Instructional
designer, sound engineer, video producer, interface designer, technical support, project
‘management etc. Thus, opening up lot of new opportunities.

13 HARDWARE FQR MULTIMEDIA COMPUTER

A typical multimedia computer usually inciude devices like CD-ROM player, sound
card such as Sound Blaster, Master Blaster and some times 2 microphone and 3 range
of multimedia software. And probably with either MIDI (Musical Instrument Digital
Interface) a standard interface 1n be in hardware or software which is used for playing
a digital instrumcnt through PC interface on the card as an add on utllny Let us look
into the requirements of hardware for a multimedia PC. Figure 1 gives the diagram of

such requirements.
. N Voice facility, may be
Ahlfgh quality display inbuild, veice card with external
monitor at least SVGA. speakers and a microphone.
Iriput devices such as : ‘Computcr having pcntiuni o Keylﬁoa.rd (QWERTY)-
mouse, speech recog- processor with inbuilt co- . = -—1 Mainly used in deskiop |
nition scanner etc.” - { . | processor (Graphics Accelerator). | compuler system.
Video capture-- - A mhss st:\Jrage, device such as;
faciliies .- : CD-ROM drive/DVD d;-ive'.- -
SN . Y i - -
Imag_e compressmn or
der:ompressxon fa.clhty W1

. ., Figure 1: R@quimts_'of Mulhmedm Computer
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One cannot record video using such a system. For doing recording one require - An Overview of
additional equipments such as digital vidco camera. However, once various Multhmedia
components of multimedia are recorded in the required format, this machine can be

uscd to put various-picces together to form a multimedia information svstem. The

software tools required for such production are discussed in the next unit. Many

multimedia machines however are cquipped to record sound. Let us explore more about

the hardware related 16 multimedia technology:

1.3.1 The CPU

The CPU which is reccommended for a multimedia computer should be Pentium
processor on a PC or other advanced chips such as PowerPC etc. Apple Macintosh and
Silicon graphics have their own set of powerful processors for multimedia. However,
the CPU of multimedia computer should be at least 486 with math co-processor
attached otherwise the response time of multimedia will be poor. The co-processor chip
greatly reduces the load of the CPU. The powerful co-processor chip added for
supporting graphics is called graphics accclerator. The memory capacity for such a
machine should be 8 MB or above. A 16 MB memory enhances the performance of a
Multimedia machine by 30% over 8 MB machines.

1.3.2 The Monitor

The multimedia PC should be equipped with a monitor having Super Vidco Graphics
Arrays (SVGA) card. The basic advantage of having SVGA is that it has a better
resolution, thus; the display will be of better quality for the graphics and pictures. A
typical rcprcsentat:on which may be uscd in multimedia can be 720x640 or 1200x680
ete.

1.3.3 Input-Output Devices

Keyboard and Mousc are two important components for any multimedia PC. Since
multimedia computers are accessed using 2 graphical user interface, therefore, mouse is
an essential input device for it. Here special meation is to be made about two important
input-output devices. These are the sound speakers, which producé sound output and
microphones, which are used for on-line recording of sound using various multimedia
software. In addition to this, multimedia also supports MIDI interface, thus, a digital
musical instrument can be connected to it on the socket provided for it. 'I'l'us audio
interface normally allows data transmission using DMA channels, that is, it does not
require the intervention of the CPU while transferring digital data to memory.

Some of the newer machines are comting up with a2 TV board, which is installed inside
the computer and allows connection of VCR/Video Camera/Cable connection. This TV
board can be operated with the help of software, which are normally provided with this
board. Thus, you can waich TV programmes on the mulfimedia machinc. However,
plcase note that this interface does not allow digital recording of video on to your
computer. This interface s meant only for the purpose of display. If you want to

capture these video frames a video capture board is to be added in the multimedia PC.

CD-ROM is a very important storage device, which has bccome an essential
component of a multimedia computer becausc of its mass storage capacity and
portability. A CD-ROM drive is a.common hardware component of a multimedia
computer. We will be providing more details on it in the next subsection. A scanner can
also be used along with a multimedia PC for scanning the pictures and putting thcm in
digitised form in the computer.

—_—
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1:34 CD-ROM

Multimedia uses digitised audio and video which not only take huge amount of storage
space, but also required high speed storage media, which can send large amount of data
back and forth quickly to keep audio and video playing and recording smoothly.

Because of this requirement most of multimedia packages uses hard disk drive, which
offer high spced, high data throughput, and plenty of storage devices like 1 GB or
more. Sometimes, two or more hard disk drives arc used as an array to work together
so that they act like a single hard drive. '

However using a disk array of two or more disk for multimedia storage, can no doubt
boost the processing speed for the multimedia element, but these are not durable in _
nature. Magnetic optical disk media offer large amount of storage in a durable package.
CD-ROM is now widely used for multimedia storage as it has an amazing amount of
flexibility and potential as a multimedia storage and distribution medium. One CD-
ROM can hold up to one and half hour of digital audio or around 700 to 750 MB of
computer data, for that matter. '

To install a CD-ROM drive, there must be a free drive bay and the computer system -
also have a sound card installed or a square slot into which-cither a sound card or CD-
ROM drive can be placed. Before installation all the jumper scttings should be properly
donc according to the specification, Once the CD-ROM drive is fitted in the drive bay
with proper jumper scttings, necessary software can be installed to make the CD-ROM
drive work. _

As far as CD-ROM is concerned, the main feature of it is the huge storage space and
very high immunity from damage. It is easy 10 locate different picces of data in CD-
ROMS, so that comparatively simple software can be used to gnide the laser beam to
find what is required.

1.3.5 Sound Card -

Sound output from a computer has been a. feature of machines usually used for sending
warning crror message or games. If better quality and capabilities for sound output or
inputs arc required, then there must be a device, which can be added to the basic
machine. This device is known as Sound Card, which is added to the basic machine by
inserting it in {ree slot. The most common reason for adding a sound card to 2 PC is to
be able to use multimedia fully by recording and playing back the digital andio.” While
sclecting an add on sound card, quality of sound from the loudspeaker has o be taken
into’ consideration and the software provided with a sound card should be adcquate
enough to suit your requirements for handling sound effects in multimedia.

While installing a sound card one should keepin mind that it should not ¢ nflict with

.any other external devices installed in the computer system. Installation o7 sound card

might require some default settings to be changed to make it compatible 1 ith the
computer systeni.

Once all the settings are done correctly, place the card in.a free slot and check all the
connected cables to ensure that all connections are fitted properly. After this task is
over, run the designated installation software to install the sound card i.e . to make
necessary changes in the computer software seftings.

The most common element of software is the install program, which installs drivers to
work with the sound card. In addition to adding drivers, the installation program
modifics the registry files so as to activate the sound card when the computer is
svditched on.’

T S LETT




1.3.6 Laser Disc _ An Overview of
Multlmedia
Like CD-ROM, a laser disc uses the same recording media. It can record and play back
high quality digital audio files. As compared to the CD-ROM, a laser disc can play
back four channels at a time (two digital and two analog channels) whereas CD-ROM
. can play only two channcls at a time. CD-ROM stores digital data on only one side of -
the disc, whereas the laser disc stores an analog video signal on both sides of the disc.
But the biggest differcnce between them is that laser disc stores video in analog form:

. The disadvantages of using  laser disc are like any other vidco source. The only plus
point being that you can access video fiom any location on the disk. The older
multimedia systems used to have a laser disc under computer control for playing video;
they used to have a separate TV screen in addition to a computer screen. Laser Disc is
old technology; the DVD has replaced it.

1.3.7 DVD .

DVD is the cohesion of multimedia and digital video player, movics and interactivity.
By cmploying the latest advances in digital technology, DVD can hold up to 25 times
more digital info than a CD-ROM and DVD can be used to create innovative, cutting
edge video-discs with all sorts of data including director’s cuts, photo gallerics,
interview with actors in fact practically anything today’s vidco producers can imagine.
Using DVD technology, besides multilingual capabilities of DVD the producers can
create a limitless range of intcractive titles, instcad of watching a video in the lincar
fashion as with traditionai vidcotape. -

Originally it was felt that DVD is the short for Digital Video Disc but now it is more
commonly referred to as “Digital Versatile Disc™ as it has many potential applications
than video. The new multimedia storage format of choice, DVD is more than just a
high quality vidco formatting. DVD-ROM can combine hours of stunning video, audio
and music with computer data and instructions to offer high-capacity media-rich games
with exceptional video quality, specialized educational and crtertainment programs,

- software libraries, and training programs, digitized photo collections and, of coursc,
high quality interactive encyclopedias and interactive experiences, all on a single disk.
Even today’s most popular game consoles have DVD at the core of their technology.

A single-sided, single-layer DVD can contain up to 133 minutes of video enough to
handle 95% of all movies, without the interruption of flipping the disc over or ¢changing
discs. DVD was designed to be the next generation of home video entertainment.

DVDs offer digital sound and picture and high video resolution. Howevcr our object is
to use it as nch multimedia source.

DVD is the first standard designed specifically with the consumer and computer
glectronic industries in mind, Consumers will be able to enjoy the benefits and

enhanced performance of DVD and PC users can tumn their PC into genuine multimedia
machines. The main advantage for PC users is the cnormous capacity of 4.7 to 17 GB
that DVD offers. More storage intensive graphics and video sequences can bc
incorporated into softwarc applications. A PC equipped with the neeessary hardware
and appropriate playback software can then read DVD-Video discs. Thus, PC users can
take advantage of the consumer side of DVD.

For the computer world, the main type of DVD disc used is called the DVD-ROM.
This is a read only disc similar to the CD-ROM. In order to read DVD-ROM discs, PC
users will also need a special DVD-ROM drive. With this equipment, PC users can
access any data in standard PC formats or even video in MPEG-1 format. It 1s possible
1 use a PC for cross platform applications with a wide variety of audio and video
material.
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DVD-ROM drives

DVD-ROM drives are designed to read both CDs and DVD dises. The drives have scck
times ranging from-150-200 ms. access time between 200 and 230 ms, and data transfer
rates of 1.2 to 1.4 Mbps with burst transfer rates of up to 17 Mbps. This is the data
equivalent of an 8x CD-ROM drive. DVD spin rales are about three times taster than
those of single speed CD-ROM drives. Henee, when reading CD-ROMs, DVD-ROM
drives transfer data at 3x speed. For PC uscrs, upgrading to a DVD-ROM does not
involve complicated installation procedures or exatic hardware, Conneetivity is similar
to CD-ROM drives. DVD-ROM drives are available with standard interfaces such ag
EIDE {(ATAPI) and SCSI-2, Audio connections allow plavback of audio CDs, With the
correct audio decoding cquipment. a PC can produce DVD-audio quality sound.

DVD-RAM — for writing and dceleting many times

Another DVD product for PCs is DVD-RAM. These discs and drives have a capacity
of 2.6 GB that can be rewritten many times, It includes functions and applications
similar to those of flappy discs or MO (magneto optical) discs. DVD-RAM is an
cfficient rewrite-able medium for handling and storing any data that requires a large
capacity, such as moving pictures. Because ultra precise writing is necessary, cvena
fingerprint left on the disc’s recording sidc before writing would change the optical
intensity sd that accurate writing could not be achicved. Therefore, a DVD-RAM
(rewrite-able) disc must be contained in a special cartridge.

Standard File Slyst'elm

- The DVD volume and file rﬁanagcmeht architecture allows movie discs to be read bya-

ROM drive, and a DVD player to read data stored on a rewrite-able dise. In addition,
the adoption of the Reed-Solomon Product Code, the new error correction scheme,
ensures the high data reliability required for computing.

DVD movie _ - TV
DVD video player J
| R —
DQ&O . __DVD-ROM Drive . g
illlcraclive _—_::_ -_- TELI LI LI RN Foitd sonriannacom -
- e —— T j
- ' ' ' PC with required
DVD-ROM : software

CD-ROM Vs DVD-ROM b

. CD-ROM DVD-ROM
Digmeter 120 mm " | 120 mm
Thickness 1.2 mm 1.2 mun (0.6mm per layer)
Track Pitch (distance between :
succenslye tuE-ns of u spiral} 1-6 um 0.74 pm
.Min Pit length - 0.83 pm 0.40 pm
Laser Wavclenpth - - | 780 nm 640nm
Layers . 1 . 1,20r4

Data Capacity - 0.65 GB 4.7GB
: . 4.7 Gigabytes (2 Frours 15 mmutes) Single
side, single layer’

Data Capacity {per layer) 0.650 GB~ 0.4 Gigabyles (.4 kours 30 minutes) - Double
side, single layer

17 Gigabyles (8 hours) - Douhle. side, doublc
layer

8.5 Gigabytes {4 hours) - Single side, dual layer |.

|




Cheek Your Progress |

!, Inieractivc Video docs not fit in the category of True 1 False -
Multimedia. : o . :
2. MPLG is a standard used for compression of audio in True [} False [J

multimedia.
1. CD-ROM is an optical sto'agt. device, which is portable,. True [7] False []
however, has the capacily equivalent to a hard disk. : '
SVGA monitor is a digital display technology. ‘True [] - False [,
The minimum requirements for a digital multimedia
display workstarion are:
.« Pentium processor + grraphics accclcntor
5 or 16 MB RAM
Keyboard, Mouse. CD-ROM drmve
512 or 2 GB hard disk
SVGA display
16 bit souad card (for sicreo sound)

-

o

True [J False [

14 SOFTWARE FOR MULTIMEDIA

By now it must have been clear to you those movies, sound, text animation and
graphics are the integral part of multimedia software. To produce these media
clements, there are various software available in the matket, such as Paint Brush. Photo
Finish. Animator, Photo Shop. 3D Studio. Coral Draw. Sound Blaster. Master Blaster
cte. Software also available in the market to combine these independently created

mcdia elements. Some of these software are IMAGINET, Apple Hyper Card,
Authoware Professtonal fcon author, Multimedia Dircetor etc,

Software for Multimedia among various typcs also mcludc software for creation of
graphics, animation etc. Designer, Corcl Draw, Picture Publisher, Photo Magic,
Animator pro etc. are most commonly uscd programs.

Designer is one of the profcssional rating drawing and graphics package for windows,
which is also available in OS/2 system. It is specially meant for graphic artists and
technical illustrators. It has a wide range of drawing tools and powerful text handling
features. Similarly Photo Publisher is a professional photo retouching or image-editing
package designed to enable retouching and enhancing photos faster. It has powerful
masking and retouching tools and more than 30 special effects and filters. It has an
image browser, processor, scanncr, printer cal:bratlon, a stitching tool and over 50
ready to use textures and images.

Similarly othcr multimedia rclated softwarc also work on the same type of wbﬂ-ung
environment, but they have their own features to experiment upon. Some of the recent
saftware used in multimedia industry- are:

.Photoshpp: Industry standard digital imaging software,
‘Director: Authoring multimedia for CD-ROM & the Web
. Premiere: Digital vidco and post—productlon tool
‘Sound Edit: Sound capturc and editing for multlmedla, music'or the net
Flash: Vector-based animation tool
“Frontpage: Authoring tool for intranets and the WWW
e ' Alias | Wavefront: 3d tools for games, films,

An OQverview of
Multimestia

13
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Multimediaz Extension in Windows \

- To providc all P& the same standard to multimedia, Microsoft developed multimedia

extension for Windows opcerating cnvironment. This feature add several multimedia
capabilitics to the Windows operating svstem, including Resource Interchange File

- Format (RIFF), a standard format for multimedia data including Biunap, graphics,

animation, digital video and audio recording and playback facility for digital audio. It
also includes MIDI (Musical [nstniment Digital Interface) files and MCI (Media-
Control Intertace) to interface one's work with extemal devices such as CD-ROM,
Sound card, lascr disc playcrs ete. Most-of the multimedia extenston software for
windows works in the background. The utilitics like MIDI mapper, sound recorder and
media player are the direct interface to the software the multimedia extension for
windows.

Most standard window graphics are limitcd to 256 colours if it is not interfaced with
any external custom software and graphic card, all external device outside the
multimedia extension for windows are controlled by MCI for windows, The main
interface to MCI is the media player, which in turns control any extemmal devices such
as CD-ROM, Vidco Player, and Laser Disc Player etc. Whereas sound recorder utility
provides facility to playback and record digital audio as ", WAV" files, dircctly into the
PC with the external sound device such as sound card. 1t has the function like start,
record, stop, play etc. Similarly MIDI mapper makes sure that events that are spcc1ﬁcd
in the MIDI filc are sent to the correct MIDI mstruments

The video for windows is an external sct of software works along with multimedia
extension for windows. It has the feature for digitised video recording, playback and
cditing. The videocap utility of this software is used to capture the video and audio
clips using extemal hardware. The captured sequence can be viewed in a number of
different size and speed and also different colour palates can be created for individual
frame. Video for windows has four different types of editing features named as
VidEdit, PalEdit, WavEdit and BitEdit. As the name suggests VidEdit is used to cut
and paste capturcd video segments together, WavEdit is the feature which work with

 the recorded digital audio and helps you to edit it. Where as PalEdit 15 the work with

the colour platcs within the capturcd vidco to improve the colour, BitEdit helps clean
up the rough patches in the images. It also has the interface to the media control panel
to control digital video files.

In the present environment there are many files formats existing for multimedia in
Windows and Intemet. The following table shows the det:uis on these multimedia
formats

Multimdia File Format Table

File Extension Descriplion
AV (Audio Video Interleaved) ) Video With Sound track accessible through
. Windows muedia player,
BMP (Bitmap) Graphics, accessible through windows
) Paintbrush
CGM (Computer Graphics Metafile) 16 Coler graphics. An international Standard

for moving simple graphics between familics
of Corel Draw and mosl major graphics
ackage.

FLC, FLI (Flick) Animation, a format started by Autodesk. That
_ can be played back from g wide variety of
| graphics software.

JPG (JPEG: Joint Pheto Expert Group) PlLotos: High quality photographs stored
Using a special graphics compression forma.

MFF (MIDI File Format) Music: A slightly abbreviated MIDI Format
. . designed for Microsoft windows, accessible

i




File Extension Description An Overview of

through media playcr. Alultimetin

MOV (Quick time) ) Video: A video format (hat originated on
Apples macintosh computers, now in windows
100.

MPG (MPEG: Motion Expert Group) - | Video: A highly t.:omprcsscd Tormat Requiring
" | special pictures hardwarc and software for
DOS playback and recording.

PCD (Photo CD) . Photos: Photographs stored on Kodak Phatos
: CDs, accessibic by Kodak's own software.

PCX (Picture Paintbrush) Graphics: A popular format accessible by
Most graphics programs, including paintbrush.

Tif (TIFF: Tagged Image File Format) Graphics: A format popularized by Aldus
Pagemaker for moving graphics betwecn
diffcrent types of software and computers,
often used by scanners,

VOC (Creative Voice) - Sound: Sound Blaster cards record sounds in
the format
Wav (Waveform) Sound: Windows preferred format for Storing

recorded sounds

1.5 COMPONENTS OF MULTIMEDIA

After discussing about the definition, hardware and basic software requirements for
multimedia, we still face a question: “What are the various components of multimedia
in computer and how to create them?” Let us try to answer this question in this section.

1.5.1 Textual Information -

All multimedia productions contain some amount of text, and even some might contain
a large amount of textual matter. The text can have various types of fonts and type sizes
to suit the professional presentation of the multimedia software. The standard software
interface which is now a days provided on multimedia is the windows interface, This
wterfact allow large amount of fonts to be stored in multimedia.

1.5.2 Imagec

- Another important and interesting components of multimedia is graphics. One of the
basic facts in multimedia production is that, people do not like reading large amount of
textual matter on the screen. Also, it is 2 myth about human nature that a subject is
better cxplained to them when represented in pictorial or graphical form, instead of
textual matter i.e., graphics are used more often than text to explain a concept, present
background information etc. )

Unlike text that is represented in universal ASCII format, graphics docs not have any
single agreed format. To start with these are two differcnt ways in which graphs or
images can be described, Bitmap and Vectors.

Bitmap Images

A bitrnap image assumes an image 10 consist of two-dimensional squares, which are

called the pixel or dots on the screen. The size and the quality of such a image depends

on the: pixel density and number of colours it uses. For example, a standard VGA

screcn uses 640x480 i.c., a total of 307200 dots or pixel to display an image. If your

image: isin black and white, then only one digital bit is required to store this

inforanation about the image for each dot {0 for black and 1 for white), and the position 15
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to the dots can be taken as the order in which they are produced. As a byte consists of 8
bits, one can store a black and whitc image of this type in {(640:<I80)/R) = 38400 bytes
= 37.5 KB, so imagine the storage place required to store all the images involved in
multimedia production. If you arc using colours for the images then the size of the
bitmap images become larger depending upon the number of colour used. A standard
VGA, which uses 16 colours, needs 4 bit of storage to storc the information, so only
two dots can bc coded in a single bytc. Hence ((640»480)/2) = 153600 bytes of space is
required to store a single image with 16 colours. Similarly for an image with 256
colours (8 bit per dot), 32000 colours (16 bits per dot) or 16,000,000 colours (24 bit per
dot) storage rcquirement will be very high. So a standard image with 16 colours will be
ideal solution for a low cost multimedia package. These bit map files can be edited
easily, however, require large memory space for cditing purposcs.

As bitmap tmages are stored as large filcs and vou require large amount of disk space

to deal with it, To avoid this constraint, the images can be compressed. which make the
use of the fact that many entries in a bitmap file has repeated information or contain
very little information. But there is ro single standard compression method for imag{. ‘
files. Therc are varlous formats such as PCX, TIF, BMP, and GIF cte,, in which images
are stored,

The sofiware packages, which normally are usced for creation of bitmap images, are
called Painting programs. This program allows drawing of object using a paintbrush.
Frec hand drawings can easily be produccd using these pac]\agcs Onc such package is
the Paintbrush program availablc in Windows.

Vector Iuages

Other formats for storing images is vector or object oricnted format. In this format. an
imagc is formed as a set of straight or curved lines instead of dots. A linc can be
represented by a mathematical equation, whosc number can be stored as a set of binary
codes. This form of coding is potentially more economical for disk storage-space. The
drawback is that it requires software to produce the image that is time consuming. CAD
package use this type of images A vector image file is always of the same size no
matter how large a image 1s. Thus, for display clarity thls tvpe of images should be
projected on better resolution display units.

There are sevc_ral technology and sources available to produce images or graphics for
multimedia package. Image can be created by using a Paint program, by scanning
photographs using a scanner and by drawing artwork. You can gencrate 3D graphics
and animation using various sophisticated software. Ypu can combine these images
using image ma.mpulat:on programs that can combine many different types of graphics
files, to create new images.

. 1.5.3 Animation

Animation also plays vital part in the multimedia program, The dedicated hardware and

-software built into the system increases the animation speed. An animation is just a

continuous series of still images that are displayed in a sequence. There are mainly two
types of animation used in multimedia, namely 2D and 3D animation. 2D animation,
also known as cel (pixel based) animation, is the most common kind of animation,
where flat images are drawn one frame at a time. This process is very time consuming
but result obtained is spectacular in nature. Computer animation has increased the
efficiency, and enhanced the results of cel animation with introduction of wide ranges
of colour and speed. Many animation packages are now cquipped with tweening
facility, that is, automatic creation of a series of graphics frames between two
previously created frames. Thus, many steps required for cel-based animation can be
eliminatzd making it very simple to do. The animation packages also involve some
special'effects. Morphing and Warping are two commonly used special effects.
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Morphing takes two images and seamlessly changes one image to another, The second - An Overvicw of
image actually seems to grow out of the first one. Morphing can also be used to show - Multimedia
the pace of changes more clearly than photos Warping is variation of the morphing -

where one l.mages is used to show various changes that take place. It uses the key

points of one image to create differcnt effects, instead of mixing up two images.

In 3-D animation mathematical model of 3-D object is created to realistically portray
with dcpth. Now it has become a common media element in film, video and

multimedia packages. 3-D ‘animations follow mainly three steps; modelling, animation
and rendering, Of these three first two arc crucial and take long time to finish.
Modeliing is the design phase where a 3-D object is created. In a 2-D animation an
object can move up (called Y axis) and sideways (called X axis). But in the case of a 3-
D model, a third axis is used; depth or the Z-axis. Once an object is created along these -
three axes, colour, shading and light source can be added to the image to make it more
rcalistic. .

In the second phase, the 3-D image is moved along a motion path, which is defined
using key frames of the animation sequence. These key frames are used to create the
in-between framies in the sequence automatically.

And in the final stage, the entire sequence is rendered to create a 3-D animation.
Bicnding texture maps into the model to add realism causes one of the main slow

downs during rendering. A texture map is wallpaper for 3-D modcls in which a
graphics image is wrapped over the surface of a model. When a 3-D animation program
renders an images, it mix up intimately all the colour, texture maps, light source and
surface attributes in cach frame of the 3-D animation sequence. The rendering process
is computationally intensive step. :

1.5.4 Digital Audio

The most common reason for using digital audio in computer is to be able to use
multimedia in its full potential. The most common requirement is to be able to input -
sound such as a spoken commentary on an image or a document.

The sound is a repeated pattern of pressure in the air and a microphone converts a
sound wave into an electrical wave. The shape and frequency of the electrical wave is
identical to the shape and frequency of the sound wave and the clarity of what we hear
is entirely dependent on the shape and frequency of the sound wave. Sound can also be
recorded and reproduced using digital signals and the errors can be reduced drastically
in digital recording of the sound. For replaying the Sound, audio has to be converted
into digital form to produce digital audio in order to use it in the multimedia. And the
digital audio system will then reconvert the entire digitised audio into analog form,
which can be heard on the speaker. This two-way transformation of audio is known as
analog-to-digital conversion and digital to analog conversion respectively. But the
storage space required for digital audio is huge, somewhere around more than 1 MB for
one minute of audio. The entire process of digitisation is a simple process of converting
analog or electtical signal of audio to computer data file in the digital format. The
microphone (which is normally used for recording) converts the voice into electrical
signal or analog audio signal. Then the analog signal is passed into the audio input of
digital card or sound card. Once inside, the signal is fed into the analog to digital
converter, which convert the analog audio signal to digital form and store it as
computer data file. Playing back a digital audio data file is just the reverse process of
converting analog to digital. Once the digital audio file,is sent to the sound card for
playback the file is channelled through a converter and the digitised version of the
origina! file is converted into analog and put into the speaker. As constant or frequent
conversions can reduce the sound quality, it is always advisable to keep all audio in
digital format while working on a multimedia program.
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A Digital signal proeessor is always embedded in the sound card to provide additional
capabilities without affecting the CPU. A simple recording of digital sound can be done
and may be compressed if desired. A common digital sound file existing in personal
computers are known as \WAYV files. The MIDI sound saves disk space as it only stores
the instructions about how to play a musical instrument. It prestores the sound relating
to the sound notes of various instruments and reproduces it when a voice signal asks for
it. Several software which are used for creation of dlgxtal sound files {may be as WAV
file) are media player for windows.

1.5.5 Digital Video

Digitised video is one of the many tcchnoldgies used in the development of interactive
multimedia. It is one of the ways to play back and record video in multimedia program.
It offers a wide range of fexibility as compared to standard video signal.

Unlike regular video, quality of image would not degrade from copy to copy as digital
video is made up of a digital code and not an electrical analog signal. However, the
final output depends on how the video images are converted to digital form during the
development phase. Video signal comes from an external source such as TV or VCR or
camera to the video-digitiser-card inside the system. Some systems use a digitiser card,
which has dual function for both audio and video conversion. The process of
converting analog video signal to digital format is called ‘sampling’. Using this
process, the converter card in the system converts the analog video signals into digital

data streams so that these signals can be stored in the binary data structure format of 1s -

and O0s. The digitat data file is then compressed to a considerable amount using some

" compression program. During this process the digitiser fuses the digital video into a

digital movie format and saves all the sections of the compressed movie in the hard
disk. Once the conversion and compression process is complete, the file can be played
back on the computer screen. These digitised files can also be edited according to
requirement using various video editing software. However, you may find that the
video if used as full screen video may be jerky in certain machines. The main reason
for this is that to present a moving picture, we have to store and process enormous
amount of data, as we need to show 30 frames of continuous pictures per second
considering one frame ifself requires lot of data a moving picture requires 30 times of it

- per second, However, standards such-as Moving Pictures Expert Group (MPEG) have

specified compression standards, which have enabled a full screen video. MPEG
compression only records the key frames and tries to predict the remaining frames from
this key frame by comparing the changes of missi_ng frames from key frames. Another
technology, which is using this kind of compression, is video conferencing. " AVI"
files in windows.basically contains interleaved data for audio/video. This compressed
data can be decompressed and passed through a digital to analog converter to produce

~ the video. These components of a multimedia system are integrated afier they have

been stored digitally by using Authoring software, which provide the necessary
interactivity in the overall mix of information. Thése software are discussed in unit 3.
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1.6 MULTIMEDIA - DESIGN PRODUCTION AND
DISTRIBUTION

All the development works are  based on three basic principles; planning and design,
production and distribution of the final product, this is also true for multimedia
development.

Planning/Design

>Production > Distribution




1.6.1 Planning/Design of Multimedia : AR Overview of
* MultlmedIn

During the initial design phase all the aspects of the related h}ultimedia project is

carefully thought about and planned, well before the production start, Every key

clement involved is discussed. There are various tools available to plan the project. A

flowchart is one of them, 1t is one of the commonly used tools to prepare a blue print of

the plan during the design phase. It shows how all the elements involved in the project

are rclated to cach other, with adequate information about their controlling features,

Like any other vidco program or movie, multimedia programs require a seript on the
subject involved. The script and flowchart works together to provide a printed version
- of text, graphics and sound to be used in the production of the multimedia program.

1.6.2 Production of Multimedia

The process of creating the related media elements in a multimedia project including
graphics, sound, animation and digital video is called production. In multimedia all
these creation of media elements, can even.be independent in terms of tools used to
produce them. For example, graphics elements are created independently using various
computer graphic package such as Paintbrush, 3D studio etc. These are created and
modified accordingly so as to work under various multimedia platforms. All the video
scenes of the project are digitised and edited into various sequences and when the
digitisod video sequences has allthe required scenes, titles and transitions, they are
compressed to playback in the required speed and pre-defined sequence. The sound and
music effects relevant to the project, and digitised scene sequences are created using
digital recording system and MIDI (Musical Instrument Design Interface) equipment in
a music studio, edited and recorded in the computer as a digital audio file. All textual
matter in project are edited and converted into ASCII format and then modified later
and placed at the appropriate location within the scene sequences. One of the most
important production tasks in a multimedia project is regular checking of all the
sequences.

Once, all the relfated media elements are created and digitised according to the

specifications, then comes the final stage of the production process i.e., joining or

combining these media elements which is also known as authoring. This process is

used to join all the independent media elements such as graphics, text, animation and

sound to produce an interactive framework. The testing and debugging of the entire
package is done at the stage before putting them into distribution media.

The first step of authoring is to bring all the independent mema elements used in the
multimedia project, as each of them arc developed using various graphics, audio, video
and ammation tools.

Once all graphics, text, animation and digital video are combined together, different
relationship and actions w- th each of the media element can be worked out by adding
interactive control, When multimedia program is executed, the interpreter part of the
"authoring program takes all necessary commands and relationships that has been
defined for each media elements and convert them into binary code or machine code
that computer operating system can understand. The converted program is then
executed by the CPU of the computer system, which sends out instructions to the -
system to play the music or audio, display the text, video and animation.

Multimedia productions are tailored to specifically meet the users needs, whether your
needs include employee training, customer service, or product development and
marketing. The basic facilities needed-for multimedia production include video
capture, video editing, sound editing, photograph scanning and editing, picture
digitization, morphing, creation of 2D and 3D models, and animation and authoring.
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1.6.3 Distribution of Multimedia

_ Once all the media-elements are combined together using authoring software they are
bundled into a package and stored in various storage media for distribution. Creating
multimedia package for various platforms is one of the most crucial stages that .
multimedia development procedure faces today. There are many platforms available for
multimedia, each of which has their own advantages and disadvantages. To work with I
full potential, multimedia packages need to be available in as many platforms as

possible. The main storage media used to storc multimedia package is the CD- ROM.

Distribution of Multimedia can also be made through World Wide Web.
Check Your Progress 2

State True or False

"1.  Windows cxtensions of Multimedia provide a standard True[J

platform for multimedia programs

Object linking and Embedding in Windows docs not allow  True [

to combine video or audio clips.

The file size for Bitmap images is smatler than the file size  True[J

for vector images.

4, Morphing and Warping arc two special effects which can be True[]
performed with bit mapped images only.

t~d

)

5.  Digital Audio as well as digital video both arc dependent on  True[J

the type of frame sampling. Bascd on this sampling the
quality of audio or video can be good or bad.
6.  Multimedia production process involves not only the True(]
production of individual components but also integration of
those components using an authoring tool.

[ My~ e

False [}
False []
False [ ]
Falsc [}

False[T]

False []

1.7 SUMMARY

This unit has introduced you to.a new concept in information technology the

Multimedia. Slowly but steadily it has started to creep into our life in one or the other
way. The basic hardware components of multimedia were explained to you. In
addition, you were also explained various components of multimedia like graphics,
sound, animation, digital audio and video. We have also mentioned about their

_ characteristics and various storage formats they use. It-also introduces you to various

stages used for multimedia developrent.

1.8 MODEL ANSWERS.

Check Your Progress 1

_ l.False 2. False 3. True

4 False . 5. 'I_‘rue

. Check Your Progress2
1.True 2. False 3. False.

4, False 5. True 6. True




UNIT 2 APPLICATIONS OF MULTIMEDIA

Structure
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224 Knowledge Transfer
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2.3 Publishing Industry and Multimedia

2.4  Communication Technology and Multimedia Services

2.5 Multimedia in Business -

2.6 Multimedia Pedagogues: Interactive Systems for Teaching and Lcammg
2.6.1 Simulations
2.6.2 Multimedia Composition
2.6.3 Multimedia and Explanatory Systems
2.6.4 Technological Challenge for Developers

2.7 Concepts for Distributed Learning Environment

© 2.8 A Medical Application: Mednet-A Medical Collaboration and .

Consultation System
2.9 Review Questions

. 2.10 Summary

2.0 INTRODUCTION

In the First unit of this block, we have dlscussed about the dxgxtal multtmed:a-system
technology that is, hardware and software for muitimedia. We have also presented, in
brief, the development metliodology for multimedia packages, and given you hints
about the applications of multimedia. The multimedia technology as a standalone
technology is qultc useful, however, the use of multimedia system is only partial if we:

do not integrate it with communication technology: The integration of multimedia and .

communication technology has resulted in bringing down the geograph:cal distances.

In this u.mt, we will present various scenarios where multimedia technology is used
along with communication technology to forin powerful applications. Please note that
ail the applications mentioned in this unit involve multimedia. However, you may find
many similar. l-cmd of applications which do not use muitimedia tcchnmogy

In fact, bounda:y between multimedia and non-multimedia products is getting blurred
and will cease to exist in near future become then all the applications will have
multimedia facility. We have not covered all the applications of multlmedla in this unit;
only a representative sample is piesented.

2.1 OBJECTIVES

After going through this unit, you will be able to:

* define the term collaboration
e define various utilitics provided on nctworked multimedia system
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o define the‘multimed.ia facilities needed by business and distributed learning
environments _ .
e propose new multimedia applications based on the examples presented.

39 APPLICATION AREAS FOR MULTIMEDIA

With the advancement of technology many applications are cvident for the multimedia
technology. The advancement of technology has opened up newer ficlds for the
application development. One such fields, which is having tremendous potential and
falls under the broad preview of multimedia, is virtual reality, may be the tool of
tomorrow. Today, virtual reality is primarily used in applications in entertainment
industry but is going to be very useful tool for performing simulative, remote control
applications. Virtual reality will have a tremendous impact on on-job training sector. In
the following sections we will present a broad categorisation of multimedia
applications.

2.2.1 Entertainment

* The entertainment industry has used this technology the most to create real life like

games. Several developers have used graphics, sound, animation of multimedia to

create variety of games. The special technologies such as virtual reality have made
these games just like experiences of real life. Our such cxample is flight simulator

which creates a real-life imaging.

Many multimedia games are now available on computers, The children can enjoy these

experiences, for example, they can drive cars of different variety, fly aircraft, play any
musical instrument, play golf etc. Multimedia productions are also using crcation of
many movies where the muitimedia components are mixed with real life pictures to
create powerful entertainment atmosphere.

2.2.2 Edutainment

Edutainment is nothing but educational entertainment. Many computer games with
focus on education are now available. A simple cxample, in this case is an educational
game, which plays various rhymes for little kids. In addition to playing rhymes, the
child can paint the pictures, increase reduce size of various objects ete. Similarly many
other edutainment packages, which provide a lot of detailed information to kids, arc
available. Microsoft has produced many such CD- based mu Itimedia such as Sierra,
Knowledge Adventure etc. which in addition to play provide some sort of learning
component, The latest in this series is 2 package, which teaches about the computer
using games playing. There are many more comparics which have specialized in
entertainment sector you may explore the list of such companics on the net.

2.2.3 Business Communications

Multimedia is a very powerful tool for enhancing the quality of business
communications. The business communications such as employee related _
communications, product promotions, customer information, and reports for investors
can be presented in multimeglia form. All these business communications are required
to'be structured such that a:fgrmal level of content structure exists in the
communication. Other comnjeh business application involving multimedia requires
access to database of mul‘:;‘%,iﬁ;infommﬂou about a company. The multimedia
technology of today tan easily support this application as natural language enquiry
systern¥ do exist for making queries. -
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The options available for business presentation are varied, but which one would work Applicattons of
best for the suggested application depends on how the multimedia is used. Some of the Multlmedia
presentation types are:

“Keyboard Interactive Station
Intcractive Touch screen Kiosk
Sequential Playback
Continuous Loop Playback

Interactive kiosks are probably one of the most versatile or e multimedia tools
currently available. They allow the user direct and active control over the information
being given, making kiosks perfect for applications such as navigational guides and
product information displays. They combine the strengths of speed and accessibility
with sight and sound to create not only an effective means of information
dissemination, but also a2 memorable and fun to use method great for all ages and levels
of computer experience.

Keyboard Stations allow the user, usually an employee, to step through the presentation
with a customer, giving visual backups to the verbal information that the speaker is
bestowing. Because this type of presentation waits for. the operator, it allows the
customer fo ask as many questions as they necd to without having the presentation nun-
ghead. Tt works more like a slide show than a movie. Tt can also be programmed to
work like a touch screen kiosk.without the cost of the touch screen.

Touch screen presentations are gaining in popularity. They are fun to use and allow th
uscr direct control over the information they receive. It operates unattended and can be
updated with new information as needed. They make wonderful navigational guides
also.

. Sequential presentations are perfect for in-store window.-displays, or in other areas
where direct user access is either not available or not desired. At trade shows, where
interaciion with potential customers is preferred, a continuously playing sequential
presentation can be used to capture attention and get viewers engaged in conversation
with sales representatives abont job particulars. A non-contiruous sequential
presentation has applications such as corporate training and initial product
demonstration where you don't need to have the same information playing over and
over again. This type operates just like a regular video. :

2.2.4 Knowledge Transfer

Thus kind of application involves transmission of a piece of information with the
maximum impact, that is, the transfer of information in such a fashion that it facilitates
the retention. This application is meant for academia and business both.

In academies, the knowledge transfer is used as the building block, whereas, in
business it is the effective transfer of information which might be: essential for the
survival of a business. Multimedia based teaching is gaining momentum as powerful
teaching aids are quite common. Multimedia is one of the best ways to provide short-
term training to the workers in a business houses. It gives lot of flexibility in providing
training.

2.2.5 Public Access

Public Access is an area of application wherc many multimedia applications will soon

be available. One such application may be the tourist information system, where a

person who wants to go for a sight seeing trip may have the glimpse of places he has

selected for visiting. Using Multimedia. many such applications may be devcloped

providing a repository of information. For example, for a very simple: public 23
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infbnnatibn, that is, the Railway Time table enquiry, a multimedia based system may
not only display the trains and time but also the route map of the destination from the

- source you have desired.

In the subsequent sections we will discuss many applications of multimedia technology
in several important areas.

2.3 PUBLISHING INDUSTRY AND MULTIMEDIA

The pitblishing industry can be classified according to the market it caters for. One of
the classifications is based on the information, which is presented in published text, for
example; a publication may be for reference purposes or archival purposcs or tutorials.
It can also be grouped on the basis of the community for which a particular publication
is meant, such as, for the family, or the school children or professional persons or the
academics. The publication media for all above categories, traditionatly, was printed
texts. '

But today the publishing industry has changed drastically because of availability of

Multimedia. The publications which are meant for family such as newspapers; family
magazines etc. are readily available on-line, that is in multimedia form giving real life

experiences.

For example, the on-line- news clippings are not only read but can also be experienced

. by secing the video film associated with it. Examples in this category are: Microsoft

Multimedia, the life and composition of Bethovan etc. where a rich mix of sound,
visuals, and movies is provided for publication.

The publishing meant for children has changed tremendously with the advent of
multimedia. Today many encyclopedia and books providing a sort of edutainment are
available. The advantages of using multimedia on these books are evident from the
type of media rich experiences these CD-ROM bascd product provide. For example, an
Atlas encyclopedia may uot only allow you to pinpoint' the location of Delhi in India
but also shows you a Road map of Delhi showing several historical sites. A dictionary

_meant for children not only shows the meaning of the words but can also show its -

characteristics for example a tiger may be defined as a wild animal and along with that
a movie in which tiger is shown in his natural habitat. Thus this kind of media rich
experiences are much more entertaining and provide hetter learning environment for
children. ' S

In fact, we belicve that for increasing general awareness of a child, multimedia is'thc
best tool available to us today. However, still the reading habits, listening habits, '
paying, attention etc. are the capabilities on which the education will rely upon.

For professionals, today many a products are available in the market. For example, how
to tackle many management-oriented issues, can be presented in-multimedia form.
Professionals, howcver, can use multimedia technology for on-line video-conferencing,
on-line document editing etc. functions.

As far as academics are concerned multimedia publishing is 2 boon or get information
from World Wide Web. Today, if a researcher wants to refer to conference
proceedings, all he has to'do is buy a CD produced for it. This CD normally contains

"abstracts, paper presentations, reports presentation etc. The other advantage an

Acadcmician gets by having such a detail on CD is that his search through the material
can be faster, as in general, several indexes are being provided in the CDs. Thus,
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Multimedia publisﬁing has a great potential and will be the technology, which has Applieatlons of

tremendous potential.

The muitimedia tecl;nolog}} also supports the process of collaborative development of
documents for printing, thus, makes process of publishing faster and better.

2.4 COMMUNICATION TECHNOLOGY AND
MULTIMEDIA SERVICES

4

The advances of computing, communication and creation of relevant standards have
lead to the beginning of an era where people getting multimedia faclities at home. May
be in the form of an Interactive T.V or through the World Wide Web. ‘

These services may include:

Basic Television Services
Interactive entertainment
Digital Audio
Video on demand
~ Home shopping through c-mail
Financial transactions using c-commerce
Interactive single and multiuser games
Digital multimedia libraries )
Elcctronic versions of newspapers, magazines ete.

Cable TV and telephone companies, dot com companies, publishing industry ctc. are
the main infrastructure providers for these facilities. The nctworking technology along

- with the improved compiling and compression technologies are delivering interactive

services profitably. The entertainment cable, telephone, and Internet passcd industries
companies are trying to design wide variety of such multimedia serviccs.

Today Personal Computers are the tool that promotcs collaboration. They are essential

" to any multimedia workstations. Many high-speed networks are in place that allows

multimedia conferencing, or electronic conferencing. Such facilities are even available
today through Internet also. Today, we have to depend on our telephone to link us with
others, whether it is a phone call or a group audio conference or dialup Internet
connection, However, tomorrow it will be sort of based links that link us with others. A

- Computer-based multimedia conference allows us to exchange audio, text, image, and

even video information. It also facilitates group development of documents and other
information products. Let us discuss more about these concepts in greater det?'ails.

2.5 MULTIMEDIA IN BUSINESS

Multimedia can be used in many applications in a business. In this section we will
focus on the facilities which might change the outlook of the whole business.

The Globai Team

The multimedia téch?mlogy along with communication technology has opened the door
for formation of global work groups. Today, the team members may be working

_ anywhere, and can work for various companics. These team members may:

Multimedla
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. be in different cities or countries,
e -speak different languages.

Thus, the work place will become global. If such is the future of a business then the
multimedia network should support the following facilities:

Voice Mail

- Voice mail is a tool, which communicates voice over a line. A recorded voice is better

than having no voice. A voice mail based system is not person dependent. The voice
mail however, has the obvious limitation that it can handle only audio information,
however audio information is sufficient for quick and simple exchange of information.

Please note that voice mail is time-and location-independent. However, a voice mail
system is non- interactive, that is, if you want to get a reply then you have to wait,
however, you can send and receive voice mail quickly.

Electronic Mail

Electronic mail is preferred than the voice mail to exchange information for the cases,
which require wider distribution of complex information. In general the wiitten word
leaves less room for misinterpretation. In addition the word files are easier to store and
retriegve, . )

The future electronic mail software must handle voice and video, FAX, and graphic
information. In addition the user interface for e-mail should be very easy. Electronic
mail is also tirne-and location- independent, however it is non-interactive.

Multimedia based FAX
FAX, in general, is better accepted than electronic maii because;

it can be used to send detailed information
is easier to use

handles graphic informatios.

provides a printed copy of information.

FAX provides a non-interactive interface to the user. Today's multimedia PCs are
equipped with FAX-modem cards and the FAX message gets stored electronically in
these machines. On development of newer multimedia based e-mail, the distinction will
gradually become blurred and will gradually fade out. '

Office Needs

The activitics in an office such as meetings, group discussions, trainings are some areas
where-we need the concepts such as brainstorming, sharing of idea, problem solving
ete. For real-time meetings that involve geographically disperse group of people we can
avail the choices as; '

. Audio conferencing
. Video conferencing, or
. Document conferencing,

Audio Conferencing

This technology allows 'out-of-town' people to pﬁrﬁcipa_te ina formal meeting. This
technoiogy can also be used by a group of people to meet frequentl, whatsoever is the
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physical distance among them. Audio conferencing is an effective means of Applications of
" communication for reporting about a project status. It can be used to solve problems Multimedia
quickly. One of the disadvantages of audio conferencing is that such confercnces are

restricted to only voice, so this conference can be preceded by sending email of

documents that are to be used during the conference. The second disadvantage is that

the person who is not proficient in spoken words cannot participate well in such

conference.

Audio conferencing technology was first available only in the conference room but is
now available on desktop machines.

Video Conferencing

Video conferencing is being used successfully by several organisations abroad. Video

_conferencing rescmbles an office meeting; thus, require setting of time, preparing
rooms and place, agenda etc. However the biggest drawback is the cost of the
equipment. :

Video conferencing s :ngs people together naturally and tries to simulate a real life
meeting cnvironment. Today video conferencing has been brought to the computer
however; it is not easy to use, as the participant has to continuously look at the camera
on the top of his machine.

Document Conferencing

Docnment conferencing, also called audio-graphic conferencing technology, allows
people to meet using their PCs and telephone lines. The telephone lines connect the
participants so they can share audio information and the data they have stored in their
PC. In addition, it allows on line editing of a document by several participating people

in the conference. This conferencing technology has been used in the education field. It .
extends the boundaries of the classroom and reach out into the community, A

document that can be used in the conference may consist of text, graphics, sound or

even video clippings.

Web Site Hosting and Publishing

Strearning Audio, Video: Millions of people daily enjoy live and on-demand audio and
video from rich streaming media presentations and Web sites. With the growing
availability of fast Intemet connections, these new generation of Internet-based services
will become even more popular.

Streaming media is a method of making audio, video and other multimedia available in
real-time, with no download wait, over the Intemet or corporate intranets. Strewming
media systerns consist of the following five elements: Encoders & Tools (1), used to
create or capture and edit multimedia Data Types (2), which are transmitted by
centrally located Servers (3) over Networks (4) to individual client Players (5),ona
Jive or on-demand basis. )

E-Commerce based Applications

Electronic commerce is an emerging model of new selling and merchandising tools in
which buyers are able to participate in all phases of a purchase decision, while stepping
through those processes electronically rather than in a physical store or by phone (with
a physical catalog). The processes in electronic commerce include enabling a customer
to access product information, select items to purchase, purchase items securely, and
have the purchase seftled financially. The multimedia technologies may be used for
presentation of information through the web for such systems. ) -
27
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E-Commercc applications are available for Busincss-to-business transactions,
Business-to-consumer transaction and for the Intra-Company (Enterprisc) transactions.

The basic requircments for an e-commerce based application are to develop an on-linc
catalog and handle transactions on-line. This can manage large product assortment and
complcte sales at lower costs.

2.6 MULTIMEDIA PEDAGOGUES: INTERACTIVE
SYSTEMS FOR TEACHING AND LEARNING

Pedagogues are uscful teaching aids only if they stimulate and motivate the students.
The audio- visual support to a pedagogue can actually help in doing so. A multimedia
tutor can provide multiple numbers of challenges to the student to stimulate his interest

. ina topic. The instructions provided by pedagogue have moved beyond providing only

button level control to intelligent simulations, dynamic creation of links, composition
and collaboratjon and system testing of the user interactions. Let us Jook into some of
the examples of pedagogues: '

2.6.1 Si‘mulations

This is an important area of pedagogy where a student is engaged in situations of
problem solving. Simulations are mainly categorised in two main forms:

. ~ Scenarios based simulations
. Knowledge based simulations.

Scenario based simulations, which are multimedia based use video, graphics and sound

. toengage the student in a particular problem situation. However, these scenario-based

tutors have limited answers and suggestions to offer.

Knowledge based simulations are more intalligent as far as‘behaviour is concerned and
are adaptive to student needs, however, are difficult to design. Let us discuss about
some good examples in this area.

The Cardiac Tutor -

This tutor has been developed by Chus Eliot, at the University of Massachusetts, .
Computer Science Department. It is a knowledge-based simulation, which teaches the
student about the cardiac resuscitation. The knowledge about cardiac resuscitation was
collected iteratively from various experts in the area. This tutor has been designed to
present a graphical view of an emergency patient. The goal for the student is to save the
patient. The tutor also provides clues to the students. These clues canbe; ©~

. spoken advice

. emergency room sounds _
graphical indications such as Electro Cardiogram (ECG) trace, blood pressure
and vital signs. : '

Thus, providing a sort of rea! life operative situations where mistake cost nothing but
bad score. This tutor in fact goes to the extent that it provides different levels of
teaching for différent kinds of students and assists the leaming process dynamically.
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2.6.2 Multimedia Compositjon Application of
. - ' ' Multimedie

A composition created by a student on Multimedia platform require lot many activitics

to perform. These activities may-include aspects like:

creation of text, drawings or digitised pictures.
organization, that is, marking and classifying the items.

*  access of documents which involves searching of pattcrms, and indexing or
filtering certain types of items.

¢ comumcanon which helps in basically sharing the work and ideas.

The skills required to create and use multimedia will become essential in near futurc.
Today many platforms are available for the development of multimedia
communications even for an inexperienced student. These developments can be donc
cither at a standalone stations or through distributed networks.

A wellconnected multimedia interface allows integration of scveral media forms for a
particular pieco of information. Several media prescntations such as text, process
descriptions Qr graphics ete. about a single topic can be combined.

- 2.6.3 Multimedia and Explanatory Systems

The multimedia systems also show a very important property, that is, they adapt their

responses to the student needs. Thus, providing explanation to various situations, which
have been put for the pedagoguc to solve. These types of system will become
commonplace in near future.

In explanatory systems the students who are using it can sclect the media for displaying
information. A typical example, in such a category is the explanation planner, This
system is developed at the University of Massachusetts. This planner responds to the
queries of the students in real time. On the basis of a students query this tutor selects
the appropriate text and graphical information. The students may end up seeing several
media form on a topic depending on his queries. It is not the system, which only
presents information, but it adapts itself to the needs of a student based ‘on the question
asked by the student.

The aﬂvantages of this planner over a normal hypertext based prescntations are:

s The students can themselves choose the media to display information, Some of
the types of information that is present are animation, text, graphics etc.

) A piece of information can be reused for answering different question as the
objects are defined in the forms of a shared base of information,

* Capabilities of having natural links still exist.

Another cxample, in this category is the Microcosm system. This system, however,

uses different approach. This system provides explicit and implicit links through
hypertext. These links are maintained in Database, which is scparate from the
document. Thus, in this database newcr links for a user can be defined and maintained.
In this system explicit links are used for defining relationships between two multimedia
objects. Implicit links are utilised for creation of run time links, which result in :
presentalion of information in a way desired by the user.

2.6.4 Technological Challenge for Developers

Today, if we want to use the potential of multimedia tﬁchnology and want to use it in

day-to-day life of the students then we have to deal with the following challenges: 20
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. We have to move to knowledge based multimedia systems, which will customize
the preseatations based on the curriculum or student or the situation they are
responding to. '

. In future, there will have to be trends of having network based multimedia
systems, which will allow an application to reside at scveral sites. The people
making these sites will be responsible for updating the information relating to the
field of information they are holding. Thus, baving collaboration of work. The
c¢oncept is further discussed in the next section.

. More advanced authoring tools need to be developed which prowde easy
representation for unplementlng thinking pedagogucs.

2.7 CONCEPTS FOR DISTRIBUTED LEARNING
ENVIRONMENT

The process of leaming and motivation for learning are influenced by a variety of
factors, which are not necessarily accessible to analysis. However, these factors are in
the semiconscious or subconscious area of the human cognition. One of the cssential
components of the learning process is social interaction. The informal peer leaming is
as important as formal teaching,

Collaboration and Multimedia Learning: Benefits and Pitfalls

Today, muitimedia-learning materials are available on vanous platforms. Just like
multimedia a collaborative leaming environment integrates text, graphs, audio and
video. However, the traditional CBT systems operate in standalone mode that is user
interactivity is restricted to the CBT only, whereas the possibility to mteract with

. instructors and peers is offered by collaboration using multimedia communication.

Thus, by using a communication network and collaborative learning in groups is
possible. -

The main elements of such kind of environment of Iearning are:

Collaboration; The traditional CBTSs require the student to work in self-study mode.
But work without a tutor may be ineffective. Thus, instead of offering courses on CD-
ROM or videotape a new learning environment is needed which focuses on bringing
several learners together for bettar attainment of leaniing goal. Com.mumcatlon should
be possible in any d1recnon, learners can ask thelr tutors or talk to other learners.

Distance Cooperation: The collaboration of such kind has no geographical
boundaries. The only mean required is the availability of telecommunication or Internet
facility. The availability of communication facility is a must for any collaboranvc
environment. .

Deferred or Real Time Communication: This system will provide pg;snbm;y tg
communicate with the colleagues and tutors in a time frame which is not immediate.
For example, a leamer may be allowed to answer a question at a latsr time i.¢- not op
the spot. A new type of leamning process may take place with benefits for some leamning
situations. Thus, students can leamn in a group situation not in real time but Iaj:cr, thqs,

_ allowmg more contemplation and depth.

. Distributed Data: Leamning deata, such as learumg material, videos, graphics, text files

étc. are no longer needed to be stored on the Jocal computer, but can be distributed over

the network. All participants may share the same information, which can be modified at -




common place. However, a student should not be allowed to modify the data. Thus, Applications ar
o da - ed bei d fi 1 : Multlmedla
per data security measures need to be incorporated for such learning.

Aultimedia Interface: A vsual way to communicate is to talk to and see our
ommunication partner. This natural way of interfacing may be provided by
wltimedia environment using andio and video communication technology.

.8 A MEDICAL APPLICATION: MEDNET-A
MEDICAL COLLABORATION AND
CONSULTATION SYSTEM

he basic properties of multimedia that is information delivery through multiple media
rith the use of Communicatioh technology make us realise that this application isa
istributed, collaborative application. Since a medical consultation system is extremely
ritical as decision taken by doctors are life critical, therefore, the data manipulations
nd user interaction in such a system are extremely broad and gquite demanding,

his application is a distributed multimedia based project, which is being developed at
Iniversity of Pittsburgh medical centre. At present this system is used at seven
ospitals and many chagnosth and research laboratories. Mednet provides the

Nlowing services: _

A real-time monitoring and multiparty consultation
Collaboration during brain surgery. '

he intra-operative monitoring places a real-time control about the condition of the
atient. Mednet is different from the other picture taking teleconferencing systems as it
rovides real time monitoring and collaboration,

he term ““collaboration” is one of the commonly used terms in multimedia

pplications today. The verbal meaning of this word is the actual meaning in the

ontext of multimedia, that is collectively doing a particular work but for this
ollaborative work physical presence may. not be required. Haw can it be achieved by
fednet as in most of the surgeries the anesthesiologist, the surgeon and other .
1pporting staff have to be present, however, the consulting neurophysiologist (who are
ormally difficult to find) whose presence is not a pecessity may retotely monitor the
ase along with few other cases. He can see and listen to the responses of the

tonitoring equipments on his screen and in case of any problem that is, when the
ervous system of a patient is being damaged; informs the surgeon who i is perfonmng

1¢ surgery.

hus, with the llmrted expertise available a lot of activities can be performed.
[owever, the cost effectiveness of such a system cannot be jgnored.

.9 REVIEW QUESTIONS

At Escorts heart centre a multimedia information system is being used. Explore
this system.

Propose a-multimedia based Airlines promotional system. _ 31
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3. Propose a multimedia based documentation/promotion system for any big
industry. : :

4. Suppose the IGNOU wants to deliver BCA programme in milltimedia form.
. Design a BCA block in multimédia form.

Hint: Assume a section of a unit to be smallest entity. Then propose text,
graphics, audio, video, animation required for that scction. You can also think of
linking scveral non-linear sections.

5. Design a high tech centre of IGNOU, which provide counselling to the student
~ without counscllor being physically present.

2.10 SUMMARY

In this unit, we have presented a broad overview of various types of applications that
may be available on networked or standalone multimedia platforms. Qur discussions
are focussed on only few applications, but it does not mean that these are the only

applications currently available. Many people are working in this area for bringing out .

more and more applications. The areas of application may be very different, however.
they may be incorporating some of the concepts discussed in this unit. You should also
keep on exploring about newer applications and newer ideas, specially relating to
Multimedia on Internet, where lot of newer applications arc appearing
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3.0 INTRODUCTION

In the previous two units we have discussed about the definition and components of
multimedia and its applications. A multimedia production nceds to be interactive. In
this unit we will try to answer the question how multimedia production can be made
interactive. Please note that discussions on the software used for development of each
componient of multimedia have not been discussed here. Several tools are used for
developing interactive multimedia. These are:

. authoring systems
. authoring languages
*  generic languages (e.g, C, C++, JAVA)

Theterm authormg results from the fact that the person creating the learning material
on the computer is often called the author.

Authoring systems are generally menu-driven systems intended to be cé.ﬁy to use by the 33
multimedia developer. They do not require the trainer to get involved with program
code. Such systems endeavour to provide a complete, comprehensive authoring
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environment where whatever rimftimedia developer wishes to do i either sclected from
a menu or entered into the computer in a straightforward, well-prompted way.

Authoring languages are specially designed programming languages, and have some
distinct advantages over generic languages. They have been created specifically for the
training/educational field, and as such provide appropriate commands and structures to
cater for the types of presentation and interaction involved in CBT.

In this unit, our main focus shall be on the authoring systems.

3.1 OBJECTIVES

At the end of this unit, you will be able to:

categorize the various multimedia development tools
discuss in detail the various multimedia authoring tools
describe the working and importance of QuickTime and its relationship with
other authoring tools
discuss the need of hypertext and how it is accomplished in multimedia
. dlscuss the various elements and applications of hypertext.

32 MULTIMEDIA DEVELOPMENT TOOLS

A multimedia development environment is the glue that combines different media

_elements-images, sounds, text and anisiation into a coherent project that the user can

. _explore; Althopgh programs such as Photoshop and Infini-D enable the user to create

bit-mapped graphics or three-dimensional illustrations, they do not allow adding

- buttons or data fields. This really limits the produciions created by the user, and that is

~why he will nearly always want to have access to some kind of development

u

environment si:ch as HyperCard, Director, Authorware étc.

The prescntatlon tools availabie for mlﬂtunedla development can be divided intg three
categone.s

e - Slide Presentation Environments
. ‘Interactive Presentation Environments
. Authoring, Environments - -

Programs such as HyperCard, Director etc. add another element to be multimedia
developer's arsenal i.e., scripting. Scnptmg really means programming, because you
write “scripts” using a programming language that the development environment
understands. The scripts, or programs perform various functions such as importing a
text file or sorting a list of words. - y

With scripting it is possible to create very complex interactions between the user and |
the presentation. For example, by clicking. a single button, the user might inquire about
a subject and then find all the information available on that subject in the presentation.

-The authoring, environments can be used to create slide presentation or simple

interactive presentations but what sets them apart from the other classes of programs is
the ability to write scripts and create complex interfaces.
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3.3 FEATURES OF AUTHOR.ING_ SOF’[WARE‘ ‘ ' " Authoring Toals

Authoring Software is the main production tool for multimedia, An Authonng System
is a program which has pre-programumed elements for the dcvelopment of interactive
multimedia software titles. Authoring systems vary widely in orientation, capabilities,
and learning capabilities of the user. Most of the authoring systems require some basic
knowledge of heuristic thinking and algorithm design. Authoring actually is just a
speed-up form of programming; although you need not know the intricacies of a
programming language, or an AP, but you do need to understand how programs work,

The main features of authoring software are:

»  Integrated Multimedia Elements -

»  Script language programs

- Kcon based programs -

. DLLs for extending features

. Suppon:ing CD-ROM or laser disc sources
" Supporting Video for Windows

. Hypertext

) Cross-Platform Capablllty

» Runtime Player for Distribution.

3.3.1 integrating Multimedia Elements .-

It is essential for authoring software to support a wide area of format with different
media elements. The authoring software must be supported by add-on boards and
peripheral devices to play multimedia. The final feature of authonng is to build .
interactivity,

e  Authoring programg provide developers with a greater degree of control over
cach multimedia element than presentation programs.

#  Authoring programs are geared towards educanon and training applications as -
well as business presentations.

2.3.2 Script Language Programs

Authoring Software offers the ability to write scripts for software te build features that
are pot supported by the software itself, Script language programs create multimedia
presentations from a series of programming style commands linked together in a word
processing typescrpt,

The Seripting languages are closest in form to traditional programming. The scripting
language specifies (by filename) multimedia elements, sequencing, hotspots,
synchronization, etc. A powerful, object-oriented scripting language is presently
availzble with many authoring systems. In such languages the program editing of
glements (sl graphm, video, audio, ete,) tends to be minimal or non-existent. -The
soripting takes longer time in development (it takes longer to codc an individual
Interaction), but generally allow more powerful interactivity. Since most Scripting .
langueges are interpreted, instead of compiled, the runtime speed gains over other
authon.ug methods are minimal. However, it supports a better and more complex media
interactivity. -

The script language programs are powerful programs but can be difficult to learn. - .
These programs are not readily transported to other hardware platforms. .35
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3.3.3 Icori-based Programs

.-Although a multimedia project is a big task; makers of authoring software try to make

it casy by using Graphlcal Icons as the control ﬁ.aturcs of the authoring package
program. The ma.ln features of Icon based programs are:

0] Icon-based programs are easier o learn than scripting programs:

Gi) Editing individual elements in a presentation requires only clicking on its icon.

Icon-based authoring programs are object oriented development programs where
individual multimedia ¢lements are represented by icons rather than script commands,

This te;lds to be the fastest {in de;;elopment time) authoring style. Such programs are
best suited for rapid prototyping and short-development time projects. Many of these
tools are also optimised for developing Computer-Based Training (CBT). The core of

‘such programs are the Icon Palette, containing the possible functions/interactions of a

program, and the Flow Line, which shows the actual links between the icons. These

programs tend to be the slowest at runtime, because each interaction carries with it all
of its possible permutations. However, the higher end packages, such as Authorware or

IconAuthor, are extremely powerful and suffer least from runtime speed problems.

3.3.4 DLLs for Extending Features

Advanced authoring programs can call on special features included in the windows
Dynamic. Linking Libraries (DLLs). Many add-on boards and peripheral devices
include specialized DLLs upon installation. They can be called on for special functions
that'may not be available in the authoring software program. Specialized programming

. languages such as C++ allow users to create thelr own DLLs for enhanced functions.

- 3.3;5 Supportmg CD-ROM or Laser Disc Sources

Storing arrays ot audio and video on hardware is often not practical to get the quality
and speed as might be desired. Authoring software allows full control of CD-drives to

- . inteprate audio, video and computer files.

"Authoring programs support direct control of CD-ROM drives, video sources. This is
'pro‘vided through the MCI command language.

‘Multimedia presentations that depend on large amounts of sound or video clips reqmre
-excessive amounts of hard disk space. The presentation system can be configured by

having a-CD-ROM drive as the sound source and a laserdisc or DVD player as a video

. source: Both the pleces ofhardwarc are controlled by the authormg software ina -

sea.mless manner. :
3.3.6° Silpportin'g Video for Windows

VideD stored on-hard disk is sometimes the right media for your project: Authoring
software has the capability to support most multimedia elements like video for

" windows:

'The latest version of Authorware Professional from Macromedia pemuts the loadmg of
* video ¢lips from video for windows and amnmﬂon clips from Autodesk.

L :3.3.7 -,Hypertext

- Words can be mads into buttons that will take you to cross-reference in a program.

Hypertext capablhnas can bc used to link graphics, some animation and of course other

“text.




Hypertext programming interfaces allows users to éeleqt individual “Hot Words™ on a
screen, which are then linked to additional pages and layers of text. The help system of
windows is aa example of hypertext.

Hypertext systems are useful when presenting and referencing large amounts of textual
information. Some hypertext authoring programs provide graphical links for animation,
sound and video as well as text.

3.3.8 Cross-Platform Capability

Authoring software can even package 2 multimedia project to play on other computer
types with appropriate planning. This works successfully to broaden your potential
audience. )

An important consideration with authoring programs is their capability to be alteresi for
presentations on Macintosh or other hardware platforms. Some authoring programs are
available on several platforms and provide tools for transforming and converting filcs
and programs from one to the other. '

Carc should be taken when considering cross-platform development because of
significant performance differences in hardware peripherals and devices.

3.3.9 Run-time Player for'Distribution :

Run-time software is often included in authoring software to explain the distribution of
your final product by packaging playback software with your content, Advanced
authoring programs provide specialized packaging and run-time distribution for use
with devices such as CD-ROMs.

Care must be taken when using run-time players for advanced authoring systems that
all specialized DLLs, run-time modulcs for other programs and non-system fonts used
in the presentation are packaged together when the final product is'distributed.

34 AUTHORING TOOLS

Authoring ean be described as creating highly interactive applications in which the
information can flow in both the directions i.¢., from application to user and from user
to application. Multimedia authoring tools has helped in creating higher-quality audio
and video applications with very little expertise.

Authoring does not require a team of programmers, Instructors, corporate
communications, and content specialists with no previous programming experience
should be able to learn and use the authoring environment, :

At large, authoring programs could be grouped into the Ifollowing two distinct types:

) Those that relied entirely on point and click, and
(i) Those that required simple scripting. \

Multimedia authoring tools can be evaluated by performing certain tests, which include
the creation of non-interactive multimedia, computer-based training (CBT)
applications, catalog creation and even authoring for the World Wide Web. The
advantage of using object-oriented programming has been inculcated in the authoring
products like Everest Authoring System offers object instancing, while Media Vere.
and Oracle Media Objects allows to add new methods and events to existing objects.

" Multimeilia
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Supplied templates in Authorware and Media Verse saves the time in-impl‘emghting
specific functionality. :

In order to create effective multimedia, one needs tools that can handle a wide range of i
authoring tasks, including interactive title development, CBT, interactive
catalogs/kiosks and web authoring.

The CD-ROM's interactive title development task focuses on the flexibility and power
of screcn design tools and support for managing mewnory requirements and playback
data rates. Also the ability to create cross-platform applications looked for.

Creation of Compuicr-based training (CBT) stresses wizards, templates, and other tools
designed to make it casier for non-programmers to generatc applications. Other

features included the ability to interface with a database cither proprietary or via ODBC
for tracking student performance, and special tools des igned for creating excrcises,

As the ultimate goal of interactive catalogs/kiosks is to scll things, so the products that
offer robust database-handling tools would be best suited-for processing sales
transactions. :

The Web authoring task involves generating an application that can be played by a
helper application from within a web browser, or something as complex as a stand
alonc application designed to stream data from the server over TCP/IP conncctions and
onto the user’s browser without making the uscr download the application.

The following subsections discuss a few important authoring tools:

3.4.1 Authorware

Macromedia's Autlwmar& is a dependable industrial-strength environment that allows
_ multiple people to contribute to an application. Artists can load a library with media,

programmers can provide templates for complex interactions, and interface designers
can put everything together. And one non-programming designer can even do the entirg
job alone. _

Authorware 3 allows authoring of programs in identical environments on gither the PC
or the Macintosh and produce runtimes for cither. Authorware's icons hold a wealth of
programming information that never requires the user to think like a programmer.

Some icons in Authorware can manipulate media on the screen. They can display and
erase graphics, move or animate objects, piay. AVlI-and Quick Time digital movies a3
well as WAV sound files, and access videodisk and videotape players.

The new framework icon automates hypermedia interactions and provides a default

. navigation structure. With a 10-page document in rich text format (RTF), it is easy to

Jmport it into the first “page” of framework using Authorware. Authorware can create 8
new display page for each hard page break in 2 RTF (Rich Text Format) file. Eight
buttons are used to move between pages, pop up 2 pick list of pages, search documents
and exit the framework. ’ :

Authorware 3 has added text styles that you can apply to any text (labels, menu

" options, scrolling text boxes).

_ Desi\_guing in Authorware is also allowed. Autl;orwﬁrc ¢legantly provides full data
integrity for it's naming of icons and variables. Change a variable name and it changes
everywhere it's used. . :

Authorware can run timers, change the flow in i'es:.ponse to a' user, keep score, and
access laserdisc players via dialog box. -
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inherited all its properties.

Although Authorware includes ODBC to enable connectivity to and from databases, it Muliimedin
falls short of cnabling proper database interactivity and reduces each fetched record to ' Autherlng Tools
a single text string,

Also, cv;fen though, Authorware ships with a fult assortment of bu&ons, dialog boxes,

+ sliders, gauges, scrolling text boxes, and data entry boxes, it lacks such features as the

critical list and combo boxes that are used in the other programs to create the order
screcns. :

Authorware rewards an open mind and a willingness to tackle its diffcrent approaches
by giving non-programmers accessibility and allowing them to produce complex
interactivity with a minimum of programmer like thinking. Authorware's built-in
knowledge of interaction, testing and scoring makes.it a mature and bullet proof
cnvironment for creating kiosks or CBTS.

3.4.2 Everest Authoring System

Evcrest Authoring System 1.5 is best suited for the developers of CBT applications
who seek a powerful but easy-to-usc windows-based authoring environment. As far as
CBT environments go, Everest (a Windows 3.1 application that also plays back on
Windows 95) features strong multimedia support, enough object orientation to improve
the productivity over competing products, and great technical support.

Everest's nearly scamless multi-paradigmatic approach includes such features as visual
programming with icons, direct manipulation of interface elements and procedural

" programming. Everest has successfully integratcd these elements making applications

development easier.

The Everest development cnvironment opens with multiple views of an application, In
Everest's application creation, the user starts off with a library and names an initial
screen. Dragging a layout object icon from the toolset onto that screen provides the
basis for the first screen. The layout object, visible as an icon on the Icon Script, also
occupies the Attributes Window, in which the user can choose a background colour on
bitmap, select 2 screen size, and specify up to 34 more properties:

Also interface and media object icons can be dragged onto the screen; like list and
combo boxes, edit boxes, text displays, bitmap placeholders, sliders and gauges.
buttons of all types, video and audio, OLE and animation.

These objects can he made to move atound, visually resize them and their properties set
by clicking on the.i in either the Visual-Screen or the Icon Script. The placcholder
objer-ts car: te left empty or their contents can be specified immediately. '

Eve 2st's object orientation, which supports ‘object instancing but not sub classing,
inctzases developer's productivity. For cxample, if supposc we dragged a button object,

_ dropped it in the Visual Screen and sized it for use »s 2 Back control burtton to return to
" previous screens: In the Attributes window, we name it, set the bitmap used for pressed

and released, and assigned it an “event code” - in this case, 33-that it would generaie
when pressed. And we did all this simply with drag-and-drop, point-and-click, and fill-
in-the-blank. Then comes the fun part. In the Attributes Window, we sct save as object
to true. On the next screen, we dragged in another button off the Toolset. With one
simple choice of a pull-down men in the Attributes window, we made this ncw button
an instance of the Back button that we saved as object, and the newly created button

.

Once the screen design satisfies the user, Everest bas provided an easy method of ‘
scripting navigation and control flow. . : ' - ' 39
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Overall, Everest offers a charming environment in which to create CBT applications,
Additional modules from third-party vendors can infuse Everest with data handling
facilitics to access databases and utilize rich text format, The base product can access
only its proprietary database, which can rcad to and write text files.

3.4.3 Icon Author

Icon Author, an authoring tool requires the use of an icon-based flowchart for building
an application. It still maintains a strict scparation between an application's structure
and the actual content and still ships with a number of ancillary programs that help to
edit and manage content. '

The role of Smart Object editor has become central to the creation of Icon Author
applications. Smart Object Editor assembles individual object such as imported
pictures, sound files, video clips, animations, database links, text push buttons, tables
and list boxes into coherent pages layouts. The appearance and behaviour of these
objects can be controlled by changing the properties associated with each one.

Icon Author handles multimedia objects with aplomb. The sound, movie and animation
files are not only easy to be imported but it also takes less effort to control them. For
exampic, adding VCR start and stop buttons to a movic object requires just activating
the control bar property in Smart Object Editor.

Creation of CBT application or authoring a CD/Kiosk presentation requires importing
and manipulation of data. Tcon Author has the ability to access databases via Microsoft
Open Database Connectivity. (ODBC) drivers. Once the connection to a database is -
established externally (via the ODBC Administrator), the database object is simply
inserted into a Smart Object Page.

3.4.4 ImageQ .

ImageQ is another multimedia authoring software package. Although, it is a windows
3.1 application but it can also play back on windows 95, create slide show
presentations well and provides a way to distribute them easily. It iacks the intitive
programming lanpuage and strong interface necessary for truly productive multimedia
applications development. :

ImageQ presentations comprise a series of backgronnd images and associated control
scripts that add user interface controls, overlay images, and underlying programming tc
each slide. It uses a multiple-document interface to manage one or more presentations
simultancously. ) :

The slide strip window for each presentation contains either thumb nails or file
information for each slide image and provide the means of navigating through the
presentation at design time. Although the images in the slide strip are, miniature
versions of the background images they do not show any of the users interface element
that the user has added such as button and list boxes. The user must create these
through code, which ImageQ will interpret only at runtime-a major deficiency that
other authoring system (such as Icon Author and Director) avoid by offering design
tools to arrange interface controls visually without code. -
While ImageQ does not provide the robust slide design tools that competing products
include, it does import a wide variety of graphics formits. Onee the images have been
imported into an ImageQ presentation, they can then kept in their native formats or
saved as .BMP or .HKF files. '

Whenever iinages are imported into an ImageQ presentation, it involves only creation
of thumb nails and slide references, the i+ _pes themselves remain as separate files. The
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list of filenames and the control and transition settings are stored in a file with an IMQ ' M'ﬂgjﬂ_“’ln
extension, which serves as the main file for the presentation, AuthorligYoals

ImageQ’s programming language is awkward to work with, because it uses
unconventional syntax and event handlers. For examplc ImageQ uses lines like “add X
to Y™, put 150 into X for adding the two values in a single statement and assigning the
value to 150 to X, rcspcctwely

Though ImageQ Jacks design and programming tools, it docs well with distribution, It
is easy to build portable presentations as stand alone .EXE filcs that includes the
ImageQ runtime: ImageQ is really a presentation package in an authoring system's
clothing. [ts real strength lies in ability to create traditional slide shows with prebuilt
images and distribute them with no rovalty. Yet the product’s lack of i interactive design
tools and its clumsy programming languages ultimately make it a poor chmce for
_robust multimedia applications dt:veloprnenr

3.4.5 Macromedm Director

Macromedia Director 4.04 is betrer suited to multimedia presentations and kiosk
applications than CBT or interactive catalogs that require more database work. This
product offers a lot:

(i) a central scoring companent that provides precise timing control .
(ii) cross-platform compatibility
(i) strong yet intuitive animation features

(iv) and as extensive architecture to add functionality.

The application in Dircctor's user interface is a movie, the playback screen is the
stages, and the various elements in the movie are cast members. A Dircctor movic
consists of frames that comprise many separate, individual channels, cach of which can
hold a sprite or sound, custom palette. and the like. Each sprite is an instance of a cast
member. such as a picce of text. a bit- mapped image, or a digital video clip.

As all of the sprites can bé accessed during each frame of the movie, 5o an ultimate
time-based control cap be aclueved

Director has 48 separate sprite channels available in each frame. Sprites are only copies
of the cast members so their look can be modified in a particular frame without
affecting the original cast member. Each channel number represents a stage layer so the
sprites can be moved between layers by simply suffering them up and down. Some
special channels exists to refer to each frame; transition, palette, tcmpo script and two
sound channels,

One of Director's strongest features is its cross-platform compatibility. Thc Windows
and Macintosh versjons of the products are binary compatible so the Director movies
can be transferred between them by simply moving the file.

. Dircctor imports an impressively broad range of graphics formats. When a file is
imported, it automatlcally becomes a cast member and reccives 2 numbcer. Version 4.04
has the ability to mix soynd files sampled at differcnt rates and sizes but it is not
possible to mix AIF and WAY files with the audio in digital movie clips.

Animation fcaturcs which is onc of Director's strongest suit allows to sct the sprites in
motion differently.

Dircctor lets the non- programmer arrange cast members frequently and put them in
motion, but robust movies need some coding. (Dircctor's language, Lingo, uses English

Itke phrases for commands, but getting uscd to it takes some time). Dircctor has been 41
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proved to be very useful for implementing linear prcsentatlons but weak for complex
programming.

Though Director can create complex multimedia events such as CBT, a bit of
programming experience s still required to pull them off. For time line-based
interacttve titles and demo CDs, however, Director is an exceptionally useful tool that
exploits a logical metaphor to achieve spectacular results.

3.5 QUICK TIME

Quicktime is software, developed by Apple that supports time-based media on the
Macmtosh, It has also been ported for windows gnvironment. An example of time-
based media is video—a sequence of images that are dlsplaycd on sgreen to create the
illusion of motion. The images are time based because to retain synchronization with a
sound track, the i images must be dlsplaycd at the correct time in relation to the sound
track.

The figure below show howy the differgnt dcvelopmcnt environments relate to one
another, to Quicktime and to programming an application form scratch,

QUICKTIME |

Lo

[ .
— v ¢' ) -. . 4 S— ‘\A

Sllda Presantat:on Interactwe Presantation Audthering
Programs Programs Programs

Cuslom =

%rOgrammlngS

ZLANTST

Flgure 1: Relatmnshlp of QuickTime with difierent multunedla
development environments

~ Itis probably noticeable from the figure that the QuickTime is off on its own with a
circle pointing to each of the other areas. That's because QuickTime is not really a

development environment like the others. It more closely resembles a data type, just as -

PICT is a data type for graphics, and AIFF is a data type for sound.

Though QuickTime can be used to create movies and may even replace the slide
presentation programs for some job, it is far more likely that QuickTime will be used to
provide animation or video from within one of the devclopment environment.

Importance of QuickTime

chkTune adds support for time-based media to the basic Macintosh system
architecture. The most common media that require this kind of support are video,
animation and sound. Sound has been supported on the Magcintosh since its

* introduction, but it's important that QuickTime supports sound becanse QuickTime can
synchromzz sound tracks with video tracks.
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QuickTime provides synchronization between the animattons that would otherwise
play at different speeds when played on different machines.

QuickTime stores video digitally that is, it converts the frames of video to digital
images that are stored on the computer's hard disk. When the video is “played” thesc
images are read from disk and displayed on the computer screen. The advantage of
storing the video this way is that the computer can very quickly and easily access other
information on a hard disk.

" Another advantage is that once the frames are stored on the hard disk they can be
rnanipulated using a number of different editing applications. '

The disadvantage of storing video this way is that the computer has to do a lot of work
to display the video sequences.

How does QuickTime Work?
To achieve digital video, the computer nceds two things:

1) The computer must be capable of handling video's large amounts of data. This
is accomplished by streaming in which the computer displays one frame as it
reads the following frame from the disk.

2) The computer needs some kind of timing mechanism that keeps video and
sound synchronized ~Timing is particularly important when the people are
displayed speaking on the screen, as without ynchronization their lips won't
move in synch with the sound. QuickTime fulfills both needs.

QuickTime has many features but the two most important arg its Compressors and its
timing mechanism, The compressors enable the prograny'to reducg the frames to a

manageable size, so the computer can stream the information from the disk. The timing -

mechanism ensures that multiple tracks maintain synchronizatior.

Without compression, the large amount of data would preyent even the fastest hard
disk from playing a movie-by the time the computer had read the first from the disk;
the same for displaying the frame would have passed. Fven with comnpression,
QuickTime may not be capable of playing all the frames in the movie. QuickTime
handles this problem by dropping frames. A 20-frame movie might play at only 10
frames per second on a L.C, in which case QuickTime plays every second frames in the
movie. QuickTime always tries to maintain the quality of the sound.’

3.6 HYPERTEXT

Although the term “hypertext” is relatively new to many of us, it was actually coined in
1965 and an article predicting hypertext was published in 1945:

Hypei'tcict is nonlinear or non-sequential text; there is no single order that determines
the sequence in which the text is to be read. That is, the text is organized so that one
can easily jump around from topic to topic. _ -

Ithough, hypertext is best brought o life on 2 computer, it can be found in simple

LY .:H pLY Ik e oe e

paper ﬁoc%ants t00. A ,gpc_rhz}pk novel and the front page of a2 newspaper are the two
examples gf fext out of whigh the newspaper page is hypertext because one can easily

Jump from _toj:ic to topic if one wants more depth on any one topic. While, the novel,
‘on the flip side, does pot gncourage skipping around. The novelist assyres he will be
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reading in a fixed sequence reading one page right after-another. Figure below
ilustrates hypertext with an example.

Figure 2: Hypertext Structure

Assumes that ong starts reading the piece of text marked A. Instead of 2 single next
place to go, this hypertext structure has three options for the reader: Goto B, D or E.

Assuming that one decides to go to B, then to C or to E, C and from E,onecangotoD.

Since it is also possible.to go directly from A to D, this cxample shows that these may
be several different paths that connect two elements in a hypertext structure,

Hypertext presents severat different options to the readers, and the individual reader
determines which of them to follow at the time of reading the text. This means that the
author of the text has set up a number of alternatives for readers to explore rather than a
single stream of information,

The same is true of footnotes in traditional printed texts, since readers have to
determine upon reaching the footnote marker whether to continuc reading the primary
stream of text or to branch off to pursue the footnote. Therefore, hypertext is
sometimes called the “generalized footrote”.

When hypertext is implcmented on a computer systemn there is potential for giving
readers more flexibility in jumping around from topic to topic. The text for cach topic
may be stored in a special area of computer memory and then casily accessed. In the
hypertext literature, these “areas of computer memory™ are referred to as “notecards”,
“cards” or “nodes”™. Whatever be the size of thesg nodes, each of them may have
pointers to other units, and these pointers are called links. The number of links is
normally not fixed in advance but will depend upon the content of each node. Some
nodes are related to many others and will therefore have many links, but have no
outgoing links of there own, Sometimes, such nodes without further links are called
leaf nodes. . '
Figure 1 also shows that the entire hypertcxi struchure forms a network of nodss and
links. Readers move about this network in an activity that is often referred to as
browsing or navigating rather than just “reading” to emphasize that users must actively
determine the order ip which they read the npdes. :

A hypertext link connects two nodes and is normally directed ip the seuse that it points -
from one node (catled the anchor node) to another (called the destination node).

In the early days of hypértext, r.lodes contained only textual data. Now nodes can
contain various kinds of data: graphics, audio, video, computer-animated images, film




clips of animated scenes, digital sound or other kind of information. The term
hypermedia may be used, when referring to systems that include a wide variety of node

types. :

Hypertext is now being used in more and more areas. Educators are making gooa use
of hypertext and making learning difficult subjects more and more accessible. While
reading some instructional material on a compuler screen, the user may come across
several technical terms on the screen that are highlighted (shown in a different colour,
say, yellow letters on a green background or black letters on a white background). One
can instantly branch off to a new window of information a definition or claboration of

any of these highlighted words. This enables a comfortable leamning with a well-
designed hypertext system. :

3.7 APPLICATIONS OF HYPERTEXT

This section highlights some of the current applications of hypertext.

3.7.1 Computer Applications

Since hypertext is a computer medium, it is natural to use it in connection with
computer-oriented applications. Hypertext can be uscd to prototype the user intcrface
for alinost any other computer program as most initial prototyping consists of linking
togcther screen designs and presenting them to the user in an order determined by
simpic uscr actions. : -

(a) Online documentation

Onlinc documentation may be the most natural of all hypertext dpp[ications. Hypertext
is the obvious method for helping uscrs in the situation when they require good access
tools to help them retrieve the scctions of the manual that arc relevant to their current
needs.

(b) Urer Assistance
Hypertext provides a mechanism for integrating several forms of user assistance,

including the online manual, an introductory tutorial. on online help system, and even
the error messages. Because users only get error messages when they are in some kind

of trouble, the error messages are a prime candidate for providing users with assistance.

In an integrated user assistance facility based on hypertext, it would be possible for the
user to link from an error message to the location in the help system that gives further
assistance on the problem. Suppose if the usecr's difficulty is not the crror sitvation in
general but a single incomprehensible word in the online message, it may become
possible to link from that word to the location in the online manual where it is defined
with the help of hypertext. Also if the user wanted fisrther assistance than could be
provided by the help system or the manual then it may become possible to link further,
to the appropriate location in the tuiorial component, to get a computer- aided
instruction lesson.

This type of integrated uscr interface does not exist in current computer systems and
can be made possible with the hypertext facility.
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(c) Software Engineering -

The hypertext has a great potential for providing links among the large number of
specification and implementation documents thar are produced during the software
development life cycle. For example, it would be possible to start from a requirements
document and link to that part of the design specification that meets a given
requirement. One could then link from the design specification to the-actual code to sce
how that design is implement. o - :

A development organization would require to follow a software engineering
methodology supported by an integrated sct of computerized tools in a complecte CASE
(Compater Aided Software Engineering) environment, in order to derive full benefits
from this form of hypertext links among the various documents in the software .
lifecycle.

It is also possible to use hypertext in a less lifecycle-oricnted approach by including
linking facilities in structure-oriented cditors for program code. For example, it is
possible to click on a variable to get to see its definition and associated comments, or to
link from a procedure call to opening a window with the text of the procedure. The
Smalltalk code browscr links related picces of code in somewhat this manner.

3.7.2 Business Applications

This sections concentrates on “mainstream business”, but quite frankly there are not yet
all that many business applications of hypertext in place to be used every day for real
profit. Rut there are potential applications that are currently being investigated by .
several companies, and there are also some systems in real use.

(a) Dictionaries and Reference Books

Several dictionaries and large reference books have been converted from a traditional
paper form to a hypertext format. A hypertext dictionary from scratch has been
generated for the children's dictionary shown in figure 3.

cbcdefghi.jklmn'o,pqrs’r'uvwxyz

))'Adog is a furry <5,
77 animal with a tail

%7

that wags. Dogs are
usually kept as pets

P

P
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Figure 3: Children's dictionary with hypertexi features
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For pure environment the user can click on the picture of the dog to have it .vplaced by Autharing Tools
another kind of dog. There are hypertext links to “dog words” and to other pets, as well
as the links to other words from the definition. All these features encourage the child to

explore the dictionary and leam new words.

One of the biggest advantages of hypertext encyclopedias and dictionaries, compared
to a printed work, is that they can show moving images and play sound. For example,
Microsoft Bookshelf contains a dictionary with sound recordings of how the words are
actually pronounced. ' '

Printed dictionaries for deaf users portray hand and facial gestures through line
drawings with arrows to show movement, so multimedia dictionaries are clearly a
supenior format for communicating this dynamic language. Also, the computer format
has added benefits such as the ability for less experienced users to view a sign at much
slower speeds than normal conversation.

{b) Law

Hypertext has two main applications in the legal field. The first is to support legal
research and is mainly used by préfessional lawyers. The second is support of legal
document creation and managemcnt and is used by both lawyers and people who wish
to avoid paying legal fees. )

Legal texts are filled with cross-references and are therefore well suited for hypertext
support. Typically, a lawyer's brief might refer to several court rulings, each of which
would refer to further rulings and to the applicable statutes. Having each of these
rcferences available online saves the lawyer much time in researching the law. A
special aspect of law is that new statutes or higher court ruling may invalidate earlier
decisions, meaning that something may be legal one day but illegal the next.

This time varying nature of the law has two consequences for legal hypertext systems.
The first is that a lawyer who accesses one of these overruled cases would better be
informed that it is no longer a valid law. Legal information services achieve this
purpose by inserting bi-directiona! links from the new law to any earlier nodes referring
to the same 1ssuc. Lawyers can then follow the links in the opposite direction in'a
process known as Shepardizing after the printed books that originally supplied these
verse links. The second implication is that lawyers will sometimes reed temporal
scrolling of the law to discover what the rules were at some earlier point in time when
‘the action under consideration took place. For example, if a client is taken to court over
an old income tax return, the defense should be based on the tax Tules for the year in

" question.

- Another legal application is the use of multimedia visualizations by trial lawyers to
tllustrate their version of events during a trial. Since visualizations are so compelling;
juries can often be convinced that sumething has really happened because they saw it
happen (on the computer). ' :

(c) Trade Shows, Product Catalogs and Advertising

Many kinds of advertising and communication to customers can be improved by
hypertext. For example, one can attract attention at trade shows by baving a computer
with hypertext information about one's products. '

Hypertext can also be used to provide information about an entire trade show and help
people find those exhibitors that would intercst them. '
' ' 47
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One of the intrinsic advantages of hypertext in an advertising context is the general
ability of hypertext to provide access to large amounts of infonmation but to show the
user only those small parts that interest him or her. This property of hypertext is
important for applications like product catalogs. A hypertext product catalog can
reduce the complexity of choosing among a large number of options by showing only
those that are rclevant for the individual customer, [t can also offer help in placing the
order and might even place it by an online conncction to the vendor. A hypertext
catalog could also includc an option to remember what products the user ordered the
previous time, thus making them especially easy to reorder.

Traditional types.of advertising are certainly possible in hypertext, cither by sending
customers a disk or by making promotional materials availablc on the Internet,
Compared with paper publishing, where a majority of the pages in many newspapers
consist of advertising, hypertext provides great potential for saving resources while
making more advertising content available to those readers who express an interest in a
certain ad and follow its link to the supplementary matcrials,

3.7.3 Educational Applications

Many hypertext systems have been produced specifically for educational use.
Hypertext is well suited for open learning applications where, the student is allowed
freedom of action and encouraged to take the initiative. For example, the Interactive
NOVA hypertext allows the student to browse through a set of biology information and
see those parts that interest the student or make sense in the context of a current
assignment. On the other, hypertext may be less well suited for the drill-and-practice
type learning that is still necessary in some situations.

Foreign Languages

.The linking abilities of hypertext are ideal for the leaming of foreign languages.

Hypertext can provide automatic access to dictionaries through implicit links from any
text. A student who does not know English very well might still be able to understand
material in Intermediate because of its ability to link to an explanation of any word.
Hypertext also enables students to view two parallel versions of the same text: An
original version and a translation,

The Video Linguist is a liypermedia system that teaches a Janguage by showing clips of
television broadcasts from a country speaking that language. The advantage of this
approach are that TV shows are fun’and motivating and that they reach the culture of
the country in addition to the language. One major prablem with learning languages is
that native speakers of many languages tend to speak in a very agitated and fast
manner, which makes their utterances hard to understand for foreigners. But of course
the goal of learning French is to understand the way the langnage is actually spoken in
France and not the way a teacher may speak it in class. Therefore the Video Linguist
initially plays the original sound track. from the broadcast version of the show.

If there is a part of sound track that students do not understand they can utilize the
hypertext facilities and link to a version where the same words are spoken more stowly.
If they still don't understand it, they can follow a link to a version where each word is
spoken v-¢-1-y £-l-0-w-l-y and clearly. A final hypertext feature in the Video, Linguist
allows the student to click on any word in the subtitles and get its dictionary definition.

3.7.4 Entertainment and Leisure Applications

Hypertext provides several opportunities for pure enjoyment. Although, there has been
very little research conducted in this area, but still there has been sorz pioneering
research as well as the first few commercial examples:




News, Newspapers, and Magazines - Multimedia
. . : Anthoring Tools

News delivery is an obvious candidate for online services since events can be reported

as they oceur instead of having to wait for the scheduled publication time of a

newspaper or magazine. Online versions of large newspapers help the articles to be

accessed around the clock. Some added value derives from search capabilities where

one can find, for example, all news stories about a certain company over the last month

beforé deciding whether to invest in it or how to solicit it as a customer. Also

~ information filtering can be used to design personalized eléctronic newspapers with

* exactly those news-stories that are of interest to the individual reader.

The ability to link between articles from several magazines is a value-added feature of
the hypertext versions of the magazines. Even the discussions between readers is a
value-added feature for the hypermedia versions of the magazines: if somebody is
reading, say, an article about an upgrade to a spreadsheet application, that person is
likely to be interested in the experience other readers have had when installing the
upgrade.

3.8 ELEMENTS OF HYPERTEXT

This section gives a quick overview of the basic elements of hypcrft;xt, which are as
follows:

Nodes

Links

Annotations

Buttons _

Editors

Browsers

Trails

Built-in programming languages

0 N O A W~

1. Nodes

Hypertext is a network of nodes. A node is a collection of data organized around a
specific topic and related or linked to another body of information. In a network, each
node is linked to some other node. :

In different hypertext systems, different terms are used for nodes. In HyperCard, a card
is a node. In HyperPAD, the node is a Pad. :

In many hypertext systems, a node is a screenful of data. Nodes can be categorized in
different ways and there can be different kinds of nodes. "

The Figure 4 illustrates the node reference within the screens.

Thus first node reference is {Advertisement Notes} in Figure 4A. It'is called the top-
level control text because it contains only references and pointers to other node and it is
always enclosed in braces. That is, each item in braces is a pointer to another node. By
moving the cursor to an opening brace and pressing F10, the user can instantly branch
to the corresponding node in the network as shown in Figure 4B. The second level
node 1n this figure also contains reference to other nodes rather than the content
information. So, in this case, it is also a control node-it only allows the users to control
their navigation through the network.
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. Placing the cursor on 2 backslash and-pressing F10 instantly displays the contents of

Nultimeds end its that node as shown in Figure 4C. Here each node is shown as a separate text file:
Applicatlons -
{ Advertisement Notes} Advertisement Notes
{ Address List} J NODE ODE DESCR1pe 11 .
{Distributlon Channels} \ad\*. ad.... Menu of all advertisement
: ' nodes in AD subdirectory.
; \AD\writer.ad.,, ~  Notes of advertisement
for writers
\ad\Tapead2.ad...  TAPE “money back” ad
co
4A pY
- \atapead?.ad
The Turbo Assembler .
Programming Environment (TAFE)} —— anac - ™~
is now available from cyber .
Associates, a software and computer - 4B
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Figure 4; Network of Nodes
2. Links

Links are the other fundamental unit of hypertext besides nodes. A link is information
embedded in a node that connects it in spme way to another pode. Links are almost .
always anchored at their departure point fo provide the user with some explicit object
to activate in order to follow the link. The resplt of activating the anghor is to follow

" the link to its destination node.

Most links are explicit ip the sense that they have been defined by somebody as
connecting the departure node with the destination npde. Some systems also provide
implicit links, .w_hich are not defined as such but follow from varipus properties of the

- information.

A hypertext link has two gnds. Even if a link is net bi-directional, there may still be a
need to anchor it explicitly at the destination node. Hypertext systems also have plain
links, which are just connections between nodes. The advantage of that approach is of
course the simplicity of both authoring and reading. There is nothing to do with links
except to follow them, and that one action can be achicved by a click of the mouse,

In addition to the standard links connecting twp nodes, hypertext systems also have
“super- links” to connect a larger number of nodes. There are several possibilities for
dealing with having a single anchor connected to seyeral destinations. The two simplest
options are either to show a menu of the links of go to all the destinations af the same
time, Intermediate uses the meny option and allow ysers to choose only a single
destination, This approach requires good names for the links or destination nodes in
order for users to be able to understand their options. Some users of NoteCards have




implemented a “fat link” type that opens windows on the screen for all the destination
nodes.

3. Annotations

A special link type is the annotation lisik to a small, additional amount of information.
The reading of an annotation typically takes the form of 3 temporary excursion from
the primary material to which the reader retums after having finished with the
annotation. Annotations are quite similar to footnotes in traditional text and ¢an be
implemented, as Guide pop-up windows that disappear as soon as the user releases the
mouse button. Annotations can be accessed through an icon.

Hypertext writers can use annotations in the same way they would use footnotes in
traditional text with the exception that hypertext annotations are less intrusjve because
they are not shown unless the readers asks for-them. Many hypertext systems aliow
readers to add new links (o the primary material even if they do not always allow the
reader to change the original nodes.

4. Button

A buiton is a visual cue in a node that alerts a usor that a Jink exists. In other words, a
button is a visual representation of 2 link in a node. By pressing a mowse bution, or
appropriate function key, the yser can cause the system to activate a link fo display a
different node. Some literature describes a button as & “hot spot” on the screen-a spot
that is sensitive. If the cursor (or pointer) is moved over a “hot spot”, it will change
shape indicating the type of button present. .

The buttons in BlackMagic (2 hypertext word progessor) appear in different colors gn
screen. ‘There are different kinds of buttons and links. The different butions are labelled -
in the annotated screen shown in Figure 5.

Link Typas..., . :
Black Maglo leatures lhree difierent link types : Reference Links, Note Links,

. Mulimedis
Authoting Toolx

Replacement Links, and ADOS Links . A+

Refsrence Links are the primary type of |ink that you have epcpuntered 16 date. reference
They are represented by a palr of green triangular syrrounding a block of text. A button

referanca |ink Is an actual physical jump to ancther section of the document. )

A Thls Is an example of e referenca Link . A¢—-—

Note Links are simply translent temporary links that appear on sgreen in a smal)
window. Note links are useful for making comments op the originat text, or simply

providing additicnal Informatian that would be nice to knew but net required. ¢
This Is an example of a Note Link. ¢+ T

| button

note

The third type of link Is the Replacement link. Replacement links, trite to thelr
name, simply replace one block of text with angther. This is very useful yhen you

are unsure of your audlence’s knawledge. it glves yqu the abllity to usg highty
technical terms, by simply making them replacement Hnks.

Thus -> EI SCUBA ﬂ\\

Figure 5: BlackMagic sereen with note button

replacamant.
huytton

In this discussion, the button includes the diamonds and the text in between the
diamonds. When you move the cursor is moved on to a diamond (or on to a text
delimited by the diamonds) and F1 is a note node appears in a smail window in the
upper right corner of the screen as shown in the Figure 6.

roym— ) =
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Link Types.... .
Black Magic features three different lirg
Replacement Links, and ADOS Links.4

Note Links are enclosed in a small window that
appears in the upper right comer of the screen.
The window is scrollable, and can contaln as
much text as is desired. The window is also

i T e pri -‘ - . .
Reference Links are the primary type resizeable and can even can contain a graphic,

They are representad by a pair of gred
reference link is an actual physical ju

This is an example of a reference LinkR Onae rastriction on a Nota link is that they are

timited in that you cannot link cutwards from
them. Their purpose is a simply for providing |

. . . comments or supplemental information.
Note Links are simply transient temporg s

window. Note links are useful for makirg o I
providing additional information that would be nlce to know but not reqmred o]
This is an example of a Note LInk. ¢

The third type of link is the Replacement link. Replacement links, true to their Note
npame, simply replace one block of text with another. This is very useful when you node
are unsure of your audience’s knowledge. it gives you the ability to'use highly
technical terms, by simply making them replacement links.

Thus -> JSCUBA[] '

Figure 6: Black Magic screen with note node

5. Editors

An cditor is the part of the hypertext systems that enables a user to create a node and
link it into the network. Some hypertext systems are net distributed with the cditors
because they-are intended as “presentation-only systems™.

6. Browsers

A hyperiext browser is a program or subprogram that can display a diagram of a
network of nodes. Few hypertext systems for personal computers currently have
browsers. ’

A hierarchical browser has some riodes that are regarded as “parent” nodes, which are
at a higher level than nodes beneath them. They are sometimes regarded as “child”
nodes.

In a hierarchical browser, each of the child nodes are linked to each parent node. That

" is, one can see what child nodes spring from any given node. If the same child node is
connected to two different parent nodes, the child node is repeated under each parent.
node. In a hypertext network, however, there may not be a hierarchica] relationship
among nodes. Nodes may bt equal an just linked together. In such a case a network
browser might be more appropriate. In a network browser each node would be
designated only once and lines would be drawn to show all of the links between all of
the nodes. '

7. Trails

A trial is a record of the nodes that a user has accessed in viewing a hypertext network,
Ideally the trail would include “note nodes™ created by the user in the process. Some
hypothesize that users will blaze exciting, useful or enjoyable trails for others. It might

_ be enjoyable for example, to follow a trail made by others (famous or otherwise) a.nd
read their cornrnents on various stortes, illustrations, iew items and so on.

— 7 st T 2 e




Trail recording can be a useful tool for refining hypertext networks. If one can study
the trails thal users take in searching for information or in studying an instructional
network, he can spot problems and refine the network. -

8. Built-in programming languages

Some hypertext systems have built-in programming languages, so one can customize
- the system to fit one's specific necds.
%

A good example of a program that has a built-in programming language is

KnowlcdgePro. KnowledgePro enables to build expert spstem, systems that can
“cmulate the behavior of human experts within a limited subject arca. KnowledgePro
- allows store a number of rules in a file called a knowledge base using special
Knowledge-Pro commands. One can program KnowledgePro to present infonmation
and ask questions to help users solve complex problems. KnowledgePro differs from
many expert systems in that any word in question or response can serve as a hypertext
button. One can program KnowledgePro so that when the user selects a hypertext
button, a built-in subprogram is activated. The subprogram may go off on its own
tangent-ask questions, branch to other subprograms and so on. Eventually, though,
when the user finishes the subprogram, control will retumn to the node that contained
the hypertext button.

Scveral other hypertext systemis have built-in programming la.nguages HyperCard on
the Macintosh is a language called HyperTatlk.

IBM LinkWay also has its own script language, as does HyperPAD. With such a
language one can do more than just create a network of nodes and create special visual
effects, prompt the uscr for specific input, and process the input-for example, perform
mathcmatical calculations.

Languages ltke HyperTalk and PADtalk, which works with HyperPAD, are not
computer languages in a traditional sense; they are scripts that the hypertext application
program reads, intcrprets and then executces. Still, they qualify as programming
languages because they enable you to store a scries of meructlons that can be activated
at the touch of a button.

3.9 REVIEW QUESTIONS

1. Which authoring tools are most suitable for online help system on a computer?

2. Whlch multimedia softwarc is best suited for sychroruzmg sound tracks with video”
tracks? .

3, Explain any one-business application {other than that specified in the unit), which
is an example of applications of Hypertext?

Mulimedin
Anthoring Tools
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e 3.10 SUMMARY

Applications

In this unit, you have learnt the need for multimedia authoring, (Why it is required),
features of the authoring tools:

Authorware

Everest Authoring

Systemn Icon Author ImageQ
Macromedia Director

You have seen how is QuickTime related to these relating programs. In addition, you
have learnt the working of QuickTime.

By now you have a good background of the fundamentals of hypertext and why is it
valuable. In addition, you've learned about typed links and how you might use them for
more intelligent processing of hypertext networks. It has also explained about the
various applications areas to which the hypertext can be used.

3.11 MODEL ANSWERS

‘1. Hypertext

2. QuickTime
\ - 3. . Auditing is another natural application for hypertext because it is based on

relating information from various sources and checking for consistency. The
audit task includes gathering and producing large numbers of documents and
linking them together to substantiate the accuracy of the information they contain
and huge amount of information get distilled into a single financial statement, so
links are needed between the conclusions and the source data. Furthermore, the
audit of an international company involves a large audit team distributed over
several countries, leading to several advantages for various forms of computer
support like electronic mail and hypertext links among documents produced in
different areas of the world.

The hypertext system links' the information produccd during the audit process
and makes it possible to track information from a final financial statement back
to where it originated. It is possible to scan original documents from the clients,
and it might conceivably tle possible in the future to link directly into the client's
own computer systent.

54
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UNIT4 MULTIMEDIA DEVELOPMENT - ISSUES

AND SUGGESTIONS |

Structure

40 Introduction
4.1 Objectives
42 Leaming interface design
42.1 Interface design and the psychology of learning
422 Working with learning style
423 Considering interface design
4.3 Planning the Multimedia Programme/application
4.3.1 Defining the Goeal
432 Outlining
433 Logic Flowchart
434 Program Storyboard
43.5 Planning For Creation Of Multimedia Bulldmg Blocks
4.3.6 Copyright issue and its management
44 Development TIPS of multimedia building blocks
441 Text .
4.4.2 . Graphics in Multimedia
443 Sound and video in multimedia applications
45 Multimedia Authoring

4.6 Summary
47 Review Questions

4.0 INTRODUCTION

Multimedia design and development involves lot of creative activities. While

" developing multimedia many a times you are provided with many unrelated
multimedia elements. Even in the developed multimedia many a times difficulties such
as navigation through large amount of text, non-existent online help, poor
documentation, and non-coordinated video and audio sequences exist. Therefore, for
creation of good multimedia one must try to follow the process of multimedia
development, In addition, one must also be exposed to basic principles of learning as
that contributes in having a good presentable academic session through multimedia. In
this unit, we will be discussing about these types of concepts relating to multimedia
development

41 OBJECTIVES

At the end of this unit, you will be able to:

« ' Discuss the issues relating to learning intérface design
»  Describe planriing the production of your application’
« . Discuss creating the multimedia building blocks

o List copyright issues and its management
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42 LEARNING INTERFACE DESIGN

The term multimedia interface design refers to the means through which a user
interacts with application content or information. Through the interface you may be
provided with navigation buttons, text ficlds, instruction, graphics, animation, audio
recourses and other means of support to help users achieve the goals of application.
Since, onc of the main use of multimedia is in education and training, therefore, the
bastc concepts of how leamning takes place is helpful and even necessary in designing a
meaningful and useful multimedia application interface. In the following subsection let
us explore the basic principles of the psychology of Ieammg and its application to
interface design.

4.2.1 Interface design and the péy_chology of learning

Multimedia involves multi-sensory experiences. Multimedia content reaches users in
many different forms, therefore, providing an enhanced leaming environment, But
how does we learn in a learning situation?

The first step in the cyclic process of leaming is attention to information. The human
brain obtains information through senses, fundamentally through our eyes and ears.
However, the information is accepted only if one is paying attention. The information
so gathered is transferred to the local working memory. This local memory is to be
continuously refreshed; otherwise the information so gained may be lost. This process
is called rehearsal. Thc rchearsal process may cause transfer of information to short
term memory to the long-term memory of the human. This process is termed as
encoding. For using encoded information it must be retrieved from the long-term
memory and delivered to the working memory for the processing, thus, completing the
cycle of léarning. The following figure shows the learning cycle:

Pay Attention

Rehearse

Encode

A well-designed multimedia programme demands the simultaneous attention of several
senses through process of appealing to more than one sense simultaneously,
facilitating the rehearsal process. Even the process of retrieval is facilitated for the
concept being presented by the power of multiple media. Thus, multimedia enhances

. the retention of knowledge.

Another important issue for multimedia application dcmgn is the amount of information -

- that can be assimilated at a given time; this is referred to as the cognitive load. Too
. much of information in a multimedia presentation may overload users cognitive

abilities, thus, making learning less effective. This will defeat the bagic demgn

objectives.




4.2.2  Warking with learning styles - ' Multimrdia
. . Pevelopment

Tl individual stylc of lcaming has got different dimension. Some people lcam by

graphic lcarning while others fearn primarily by reading. sceing, or visualizing. Some

of the learner leams more clfectively through physical movement or touching, these are

cailed kinesthetic leamers. To get a general feeling of the lcamning styles of the users,

vou mav ask the following question to the intended audience of the multimedia: “How

do you lcamn? What kinds of books do you prefer? Do vou like the Books with lots

picturcs and diagrams? Do you leam better by watching video? cic. :

You will discover that the intended avdicnce of your multimedia package follows a
varicty of lcaiming styles, that is. they learn and prefer to learn in diffcrent ways. The
desien of yourapplication must incorporate different multimedia building blocks that
in turn appeal to different fearning styles. Therefore, vou must use effectively text,
audio, graphics, animation, and digital video such that your multimedia application is
more mearingful to the-people having different lcaming styles.

42.3 Considering interface design

Designing the computer-based instructions required the fundamental rules:

o Kecp low cognitive load. Kcep a simple, consistent screen design

. Do not divide the lcammer’s, attcution; you miust usc various media clements such

' as text, graphics, and sound to reinforce a concept rather than introducing
different types of concepts.

» You may us¢ colour, special cffects, and sound to dircct the learner’s attention to
important'areas of the presentation. However, usc them only if it is csscotial,
. The information, which a leamer may nced to undertake an activity must be

available on the screen, for example, the referencé information for answering a
fcedback form raust be available. '

] Encourage frequent revision /rehearsals by the fearer.
. Encourage reinforcement of learning by using concrete words and different
~ media to reinforee the message.
. Avoid repetition in intcractions.”
e For imparting procedural skills simulation can be used. Simulation should be as

close as possiblc to the actual job crvironment.

43 PLANNING THE MULTIMEDIA PROGRAMME/
APPLICATION '

A muitimedia development tea consists of many differeat skill oriented people, who
include a producer. educational consultant, media consultant, media designers, media
specialists, Webmaster cie. However, the whote team works for a singlc objcctive that
s creation of an cffcclive muhtimedia application. Therefore, one of the major issucs
for Multimedia production is to plan an application. Let us discuss it in greater details
in this seclion,

To start the authoring process of muitimedia application development without planning
all the components of the project is a major mistake as it may lead to an insufficient
application being developed. A multimedia project should be planned through
following stepwise proccss:

+ Develop the Multimedia programme/application concept.
»  Qutline your programme. _ 3 57
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Dewvelop a flowchart.

Develop programme storyboard.

Plan the user interface.

Consider copyright issuc,

Plan the production of text, graphics, animation, audio. and video.
Prepare the project budget and time schedule,

This planning process is also presented in figure given below.

Programme

Goals I
Cutline ——l

Logic flow Chart

B

Storvhoard

—

User interface

¥

Project
Management

4.3.1 i)eﬁning the Goal

The Goal of a multimedia application is defined by the scope of work, which is a
written description of the proposed multimedia project, The scope of work clarifies
your idcas and yoals regarding the proposed project. It also helps the development tcam
mcmbers to visualize the basic objectives of the programme,

The following example illustrates the sﬁopc ofan appli;:ation, which may be designed
to teach a Programming Language at graduate level.

“The textbooks and instruction materdals of the Programming emphasise mainly the
basic components and syntax of a programming language. However, one of the skills
where students are facing difficultics is the problem sdlving skill, which is essential in
order to solve various problems. Since the goals of the this course is not only to
develop know how of a2 Programming language but also to enable student to solve
problems using the programming language, we expect that 2 muliimedia based tutorial
which helps the student to solve problems using data stractures and programming
language may be extremely useful. We except that by making a direct corrclation
between the general principles of problem solving using data structure, and the
concepts of a programming language, the student will be able to develop berter
problem solving skills that will develop his confidence in Computing. This will also
result in bettcr student motivation, and will help in reducing the dropout rate.”

Project outcomes

“The objective of this project is to developed one experimental medule referring to
Problem solving using a Programming Lanpuage. This experimental module will

. mainly focus on the concepts of pointers and related data structures. This maodule will

be used by the instructor in a classroom. Integration of multimedia in teaching of
Programming language will allow the instructor to reach students with a diversity of
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lcaming styles; this module will be tested in the classroom, and evaluated. It will be Muliimedin
revised on the basis of evaluation of faculties and students.” Deyelnpment

4.3.2 Qutlining

Once the goal and the objectives of the programme arc clear, the next step is to create
outline of the project. Aa interactive multimedia presentation may not necessary be
linear presentation like a slide show or a video programme. It has the capacity of
branching. The outline of a programme represents branching in a Multimedia
programme. The content specialist does the outlining,

Decveloping an outline for an interactive multimedia project is almost the same as that
-of developing an outline for a chapter of the book. However, the outlining of
- multimedia structure is translated into branches or points of decision on the screen, .
Even the main outlining headings may become options available to the user in the main
menu of the Multimedia presentation program with sub-heading becoming the Sub-
Menu entries.

To continue the example, the outline of this program is:

Problem solving using Pointers

1. Pointer Basics
» Introduction
» Pointers and Addresses
« Pointers and Function Arguments

2. Pointers and Simple Arrays

»  Addrcss arithmetic

e Character Strings

» Pomnter arrays
1. Definition
2. Features
3. Implementation issues
4. Usage examples and situations

3. Multi-dimensional Arrays using Pointers
o Decfinition of Multidimensional Arrays

Initialisation Issucs

Implementation using Pi.inters

Comunand line argume, i<

4. Pointers and Self Referentiat Stracinye s
s  Basic of Structures
« Pointers to structures
» Self-referential structures i
» Implementation of Simple Lists using Pointers
« Implementation of binary tree using pointers

An outline is further developed to include some details of the information to be
provided to the intended audience on each screen, which may have muitiple media

forms in it.
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4.3.3 Logic Nlow charl

The logic flow chart is an imporiant componcnt of an Interactive Mueltimedia
programme. A flow chart is a graphical read map of the proposed application  The

“authoring feam takes the belp ol this owehant 1o produce the Dzt mulunedia

application. A flow chart represents 1he choices available {from cach topic o other
topics. The coraplexity of these How charts is dependent on the applications being
developed. The flowceharts, which itlustrate ganies, are among the most complex
flowcharts. The flow chart shown below extends the sxample project about
Programming language :

. Introduction E
Basic *
—| Conceptsol .
Poinlers Delails c'oncepls
on Poinlers
, Poiniers & Simple
. Arrays
ain )
M‘ Pointer &
m"‘%m Arrays -
: Multi-dimensional Arrays
y
Struclure Basics
| Pointer &
Sell
Referential
Structures Data Struclure

using poinlcrs

4.3.4 Program storrboard

The storyboard is a graphical representation of the proposed multimedia project. The
storyboard is an extension of ideas presented in the programme script. It is presentcd

with a series of templates uscd for various purposes. Some of the common templates,
whick are required to represent a complex application, are:

s Logic flow and branching sequence templates
. The storyboard template

- Animation sequence tcmplates

. Button dcrails template

a Aundio/ vidco scripting templates

We are including few sample templates here. Please note that these are not standard
templates, the format of such template changes as per the requirements and practices at
various multimedia organisations.

These templates are very useful information and help the developer to keep a
production log or history of the work. Thuy also help in kecping track of the production
design and help in identifying the design paramcters for the application development,
Throughout the authoring process. the development team should discuss progress on
the multimedia development project with the client or with the members of application
target group.




Multimedia Application Development Template
Logic Flow and Branching sequence

Project Nalame: Moderation Date;
. Moderated by:

Audi : )
Intcndcfl ndience Received for Aut:oring on:
Prepared By: ]
Script No.: PageNo.

Applicaiion Outline
Braching in Application Example Braching Sequence
I
2 _ 3 (| 4 5
2A || 2A1 | |-3A || 4A

5A 5A1

Multirncdin
Development
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Multimedia Application Development Teinplate
Audio Description Template

Project Name: ~ Moderation Date:
Intended Audience: Moderated by: :
. Received for Authoringon:__
Prepared By:
Script No.: PageNo._ -
Audio Script
Audio Sources if alréady exist

Audio CD _

MIDI:

Computer Sound File:

Yideo Sound File:

When to play audio:

Copyright ownerships of the resources:




Multlmedla Application Development Template

Storyboard Template
Project Name: - Moderation Dale:
Intended Audience: Moderated by:
Received for Authoring on;
Prepared By:
Script No.: : Page No.
STAGE

Text:

Colour of Background, pamgraphf'bulleted text, Title.

Any other text format

Position of text on the stage.

Write the script of the text
Audio: _

Resource based or to be recorded _

Atiach the Audio description sheet reference pumber -
Graphics: _

Source and type of graphics

Position on the stage using a sketch

Vldeo Stills
Source and position of videa still window on the stage.

Video: :
Play frames from starting to cnd position
The position of video window on the stage
Animation:’

Attach the Animadan template reference number

Transition effects:
Attach details special effects required for graphics transitions

Branching: .
Attach the template reference

Buttons:
Attach the template reference

Moultimed(a
Development
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4.3.5 Planning For Creation Of Muitimedia Building Blocks

The development of multimedia building blocks is an extensive process and requines a

number of praduction steps. In the planning phase of it, the basic script or content of

this element is defincd. For example, a proposed script for the Programming Language
Project may be:

“Pointers is a variable in a programming language which contains the address of a
variablc. They arc used because:

They usually help in development of more compact Program code.
They result in development of moré efficient Program codc.

They sometimes are the only way to express a computation,

They allow implementation of call by reference.

Pointers and Addresses

A pointer is a variable location, which holds the address of a memory location. For
example, if ¢ is a character type and p is a pointer type and if we say that p points to c it
mcans that the pointer named p is holding the address of memory location which is also

referred to as variable name ¢. (A graphics in this respect can be shown) ............."

Please note that in various situations the details given through textual
component may be different. For example, since this multimedia package is to
be used for classroom presenfations the text is presented in short phrases or
bullets.

Even the basic formats for Graphics and vidco scripts may be planned at this Jjuncture,

The content specialist may be requested to provide such information. Availability of
alrcady available resources should also be indicated at this level.

4.3.6 Copyright Issue And Its Managément = -

- While designing multimedia application, -copyn'ght issue plays a crucial role because of

two fundamental reasons.

. MultLrnedJa involves use of multlplc media each of that media clement may be
protected under the copyright laws.
. Original multimedia works are also protected by copynghts

The C0pynght laws protect the following types of works:

. Pnntecl or Electronic’ text of the form of prose, poel:ry, newspaper a:tlcles
magazine articles, books, computer software, etc.

. Musical works such as Songs, advertisements Recording. of music, sounds, or
words ctc.
Dramatic works such as plays sklts etc.
Dances and mime works. | -
Pictorial, graphics, and sculptural works such as photographs, posters, waps,
paintings, drawings, graphic arts, display ads, cartoon strips, ard carfoon

. characters, stuffed animals, status, paintings, works of fine arts etc.

. Motion pictures and others audiovisual works including Multimedia. -

Therefore, it is important that during the planning phase you sort the copyright issues-

relating to getting permissions of usmg copyright material from its owner. Please make

_sure that you have the licensed copies of all the software that are required for the

development of Multimedia.




44 DEVELOPMENT TIPS OF MULTIMEDIA
BUILDING BLOCKS

Once the planmng ph.asc mger the multimedia building blocks are to be developed.
In the subsequent subsectiors we will discuss about the meortant issues trelatmg to
various multimedia components, :

44.1 Tex_t .

Text is one of the primary mediums of communication of information. Text can also be
used for reinforcing a concept. Text for multimedia can be produced using a number of
Word Processing Software. Many newer authoring packages also allow most of the
Word Processing facilities. While developing text for Multimedia application please
make sure that the text format, which you have devcloped, is compatible to the
Authoring tool text format.

Some of the tir:vs for creation of textual information are:

¢  The amount of text put in 2 Multimedia application may be limited to short
paragraphs or point wise lists. ) _ _

»  The font size should be large enough to be read easily by the Multimedia user.
For example, the application, which is to be used for the training of a group the

. Minimum point size, should be 20 points so that it is visible from a distance:

. The text styling and formatting’ should be consistent over.the completc
application.

. The special effects on text should be used to hjghhght unportant concepts or .
messages, but do not overdo them.’

. Use font types (bitmapped or outlined fonts) and point sizes, which are
commonly available. This will make sure that the text looks the sime as it was
designed.

4.4.2 Graphics in Multimedia

Graph:cs is the most prcdomma.nt component of a Multlmedla Gré,phlcs may be used
in many forms such as photos, Charts for illustration and summarization numerical
data, environments simulation, logos, and colors that illustrate the content of the
application. The content specialist provides these elements to the production team, who
then balances and integrates the graphics content-in the application..

Graphics help people to learn and retain more information from other forms of
information. There are many kinds of graphics that are integrated into muitimedia
application. These aret . -

. Background

) Pictures, phiotographs and 3d pictures

»  Charts, Flow charts and Organizational charts
) Buttons. :

Background

Background of an application may establish the tone and the theme of an application.
The background of various applications may vary from solid colors to highly complex

graphics, incorporating photographs, maps, and logos Ful]owmg are some tips for
deslgnmg background of an application:
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- » It should not be too complex to leave strain on cyes on continuous use.

o It should in some way reflect the theme of the application
¢ It should not involve high storage capacity, for applications, which are to be
delivered through the net a complex background may increase the download
time. -
It should not excecd the display capabilitics of display dcvices.
- It should not be packed with the text. '

Pi&ures, photographs, and 3 d graphics

These resources can be drawn from a variety of resource banks. Some of these resource
banks are’

. Conunercially available ClipArt's, which are a collection of drawings,  usually
- available as black-and-white or 4-bit (16 color) images in ESP (Encapsulated
Postscript format), PIC (Macintosh Pictures), and BMP (Bitinapped Graphics)
. formats and are classified in categories, '
*  Photo CDs consists of professional quality photos, which are normally classified
by topics. .
¢ - Online Web based resources, which are available in many dlﬂ’crent types of
- format,

».  Digital still photographs are the user created resource, The photographs can be
obtained either from the.digital cameras or captured from vidgo still images.
Portable, small digitai-cameras of companies like Apple, Casio, and Kodak ¢tc.
are available iri the market at affordable prices. This camera can be gonnected to
ong of the serial port of the computer and software can be used to get an image -
file. .

In addition, many application software are a.va_iIﬁblc to create and edit images in
different formats. One such very simple utility available is Paintbrush in Windows.

Charts, Flow-charts and Grganizational charts

* Charts are an appealing way of presenting numerical information visually. Charts can

be developed using electronic spreadsheets, statistical programs, or integrated
applications. One important consideration while placing the chart in your multimedia
applications is its contrast with the screen background. You have tp ensure the
visibility and readability on the charts.

Figures given below show the pie f,hal"r and bar chart.

BSarest
_._Sarhuz
OSariesd

. Flow charts are graphica stepwise represetitation of a logical process. The concept of

flowchart is not new for you. You niay keep simple flowcharts making the details
available once a user needs more details on a typical step of the process. Do not try to
put all the information on a single screen. : _




An organisational chart provides information on the hierarchical structure of the
organisation. A simple organisation chart is shown in the following-diagram:

Director of the
School

Academic Staff | Administrative Staff Consultants

These charts can also,be created using the integrated packa.gas, which are avmlable
with most of the presentation programs.

Graphics: the last tips

e Do not overburden your graphics.sereens with too much of simultancous
information.

. Keep the graphics on the screen simple, clear, user-friendly, and elegant as
possible.

. Keep a check on screen resolution. Sometimes on reducing the resolution or
number of colours used in a graphms may result in loss of sharpness of original
Plctl.ll'c .

4.43 Sound and video in multimedia applications

Video and sonnd help in communicating a lot of information in a small time. Sound is a
very exciting part of multimedia application. Your multimedia should be equipped with
good supportive sound, however, please do not use excessive sound in your
application. It may be annoying to the user. Video enhances the impact of multimedia
application, especially in areas involving difficult concepts. However, please note that

. goaod quality digital video clips can be displayed only if there exist good hardware and
software configurations in the client machine.

Some of the usage of audio and video in multimedia may be for:

The background sound
_ Sound/video recordings of an eminent person.

Narration of historical facts

Narration of an Industrial process preferably through video
A welcome message showing a walk through a building museum, historical'place
etc. '

(IS Y
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The Digital video

The digital video is represented as a sequenee of frames having a rectangular screen
with cach pixel being representcd by 8 bits (black and while video) or 24 bits (coloured
video). Digital video can be acquired from either digital recording or by convertmg
walog video footage of high quality into digital video. Adding a number of other
intecactive elements such as interactive glossary, graphics overlays, text bullets, or
animation can further enhance the converted digital video. It also allows digital editing
and incofporation of transition effect. There aré many digital video formats available.
The most common of those are Quicktime, MPG and AVI.
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Video Compression: A full screen video clip having a screen resolution of 800x600,
having 24 bit colour at about 30 frames per second require about many MB of space.
Even the disk transfer rates are not sufficient to support such kind of data rates. Thus,
without using data compression algorithms such motion pictures cannot be used in
digital systems. Common data compression standards are MPEG, JPEG, DVI etc.

The JPEG (Joint Photographic Expert Group) standard is for compressing continuous
still pictures. 1t is normally used to encode 24-bit RGB video images and will leave out
some of the minor picture details for the sake of simplicity. It produces a compression
ration of 20:1 for still images without any appreciable degradation of pictures. This is a
popular standard on Macintosh and Amiga platforms.

MPEG (Moving Picture Expert Group) is compression standard for compressing video
since 1993. MPEG was developed specifically for motion images. MPEG can compress
both audio and video. It produces a compression ration of 50:1 before the degradation

in picture quality occurs. MPEG standard allows fast video and audio compression, and
real time decompression. MPEG allows a decompression data rate of 1.2 to 1.5 M per
second, thus, allowing full motion, full screen video.

Video in Multimedia Application

Some of the basic considerations which need to addressed for integrating video in a
multimedia application are;

. Data transfer rate and capacity of the storage device
. Size of the Window to be used for display
. Frame rate and image resolution.

In a multimedia system one need a high data transfer rate and capacity to sustain full
motion video capabilities. The size of display window can be controlled to lower sizes
to reduce the transfer rate requirements. A lower frame rate or resclution may reduce
the data-handling rate but will result in poor quality of video.

Sound in multimedia

In a Multimedia application text, images, animation can be greatly complimented by
the use of sound. Sound is an Integral part of videos also. Sound can be used in a
number of a #ays in a multimedia application such as:

.+ Sound of the surrounding a Multimedia environment can be recorded, for
example, while showing a photograph of jungle the associated sound track can
leave a lasting impression. :

*  Sound helps the users to receive and retain the multimedia message in a better
way. :

. Sound can also be wsed for ‘catching attention in a boring graphics oriented
presentation,

. Sound may also break the monotony of Multimedia base tutors and enhance the
leaming process.

45 MULTIMEDIA AUTHORING |

Once all the components of Multimedia have been developed, one has to use authoring
tool to stitch the multimedia application, which also involves interactivity.

There are four basic function provided by almost alil aut.horiné software:

= o o~




¢  Importing: It should be able to ifnport various media elements, which may have
been developed using other software package. _

*  Creating: It should allow some basic features for creation of text, graphics and
may be sound if not video. S

. Integrating: It should allow you Ito‘ define sequences and provide linkages

. Delivering: It should allow develdping self-running application and encryption
.of application data. ' :

Let us briefly clearly the type of aitthoring tools available in the market,

Time-hased authoring tools: They use timescale to decide duration of message on the -
scrien. Some of the authoring tools in this category are Macromedia action, Animation
woiks Interactive ete, -

Card-based or page based authoring tools: These tools allow information to be put in
as stack of cards or pages. These pages and cards can further be linked with each other
‘in predefined sequences, Even the cross linkages along with branching facility are also
possible in such packages. Examples in this category are Hypercard by Apple,
Asymetric tool book and many presentation software.

Icon-base Authoring tools: These tools allow creation of an Icon based flow script
which is then converted to an application. Examples in the category are Macromedia
Authoring professional, Icon Author ete.

Theatrical Authoring tools: These types of tools refers to media elements as

independent cast members, which are assembled using scorg which is a sequencer in

- ans of time, linking and animation. Complex visual effects can be applied on these
~ores o create powerful presentations. Macromedia director is one such package.

Now the question is which authoring software is most suitable for what applications?
There are no standard guidelines, however, the following are some suggested usage.

Business applications : ‘Time based authoring tools
Icon based authoring tools
- Education : » Icon based auﬂldring tools
Theatrical based authoring
Games / Cyber art : Preferably Theatrical based authoring

Interactivity in an Application:

Most of the authoring tools of multimedia allow the following type of navigational
stnictures: .

»  Linear or sequential, mainly used in business and edugati&nal applications.
»  Hierarchical, like a tree structure, used in educational and business applications

»  Non-linear, like a graph, users select the path of its own, used in various
encyclopedia development - .
. A combination of the above tools.

In most of the system interactivity is built by creating  _au-based options or through
questions and their feedback.
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