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MULTIMEDIA SYSTEM DESIGN

3.1 Introduction

Multimedia means a Sombination of text with docmirﬁ_iln_ebggg
Document image is nothing but a facsimile technology[F acsimile
provided ameans of scanning and converting a document into coded

informatiorﬂ The coded information is in the form of pixels as white or

black. The information is easily manageable when the number of pixels
is low. At 200 dpi (dots per inch), an A-size page contains

1700 x 2200 data points. (poupradaas

Document image management system supports 400 dBi orhigher.
For this higher pixels rates. Compression techniques are used to reduce
the storage and transmission time.

For compression run length encoding is used, it is called Group3.
This is adopted by CCITT as a standard in 1980. This also called
{Huffman encoding. }

Another standard is adopted in 1984 is called Group4. It is
used for two dimensional encoding to compression the data.

A gray scale encoding is processed as CCITT GrouBS.

Compression and decompression is an important role in
information component. Video conferencing is one example.
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The categories of conferencing includes, t nversation, |
document conferencing and store and forward video conferencing.

In 1990, the desktop video conferencing was introduced, it allows i
the user to conference from their own desk. ‘

Compress,lon is also the key to multimedia applications. Video
conferencing is one application of multimedia.

The other applications includes ‘ ‘ )

7 Medical applications

/Z/Real estate on-line videoclips
7~ Multimedia help and training material
/éurity system for employee identification”

3.1.1 Multimedia Element

———— —_

Multimedia application require dynamic handling of data
consisting of text, voice, audio components and image animation. The
components of multimedia includes:

a. Facsimile (12 KL=

e _ !

- Facsimile transmission was uses the Group3 compression °
standards. It is also known as run-length encoding.
>N

The pixel density used for facsimile are in the 100 to 200 dpi
range.

p—

b. Document Images

The pixels used for document images are start at 300 dpi. An
uncompressed A-size isover | MB. !

A

Wiﬂ@3 compression, the size reduces to very large
300 KB Using 4 compression, reduces approximately

75 kbytes.
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Gray scaled or color images sizes are larger to accomodate the
pixel'color information.

Scanning of document images with high resolution requires

efficient compression and decompression technologies. 400 dpi is .

rﬁg@ﬂg@gﬁumimagemalasumm&

c. Photographic Images

Photqgrabhic images-are used frequently for imaging systems
that are used for identification such as badges, fingerprint cards, photo
identiﬁcation system bank signature cards, and so on.

A resolution
imageona laserprln

600 dpi ig essential for reproducing a photographxc
i
d ‘Geographlc Information Systems Maps (GIS)

~ NTwo types of technologies are used for storage and cilsgl_ay_o,f
geographic maps.
Raster storage allows amap to be displayed ona graphlcal dis

| system. It consist of road maps and-areamaps.

f—_\——'/ .
Attribute l;/da;é is assigned and identified by map coordinates. It
is stored an object data management system.

Another application combines a raster images that has the basjc
color map and vector overlays showmg the rail roads or highways and

T —
other human-made structures.

E}IS applications associate attribute data with the man-made = .~

structures and relate them to coordinate ina ma@
e. Voice Commands

Voice commands are an input voice recognition consideration.

It allow hands-free usage of computer applications by allowing command _"}: e

entry via short voice commangs rather than a keyboard or pointing

device.




GRAPHICS AND MULTIMEDIA

Recognition of the command reguires specialized technigues and

34

powerful processing capabilities to componstate for differences . L'.m .

ageentsand voice modulation of users.

f. Voice Synthesis - '
/V)ice synthesis is easier to achieve than voice recognition. This

“is used for fully stored message or actual voice clip that were string

together.
4 Another approch is to break down the message completely to a

canconical form based on phonetics. Digital signal processor used for

this application.
g. Audi6 Messages . |
N Computer equipped with microphones can record an audio
message and attach it \with an email message. |
It require large volume of storage so compression techniques
attempt to manage the storage.
| , The speed of decompression and playba sage
with prof»er cadence is crucial for the audio message playbgck tobe
compl ible.

h. Video Message

——Similarto audio message, video message can bel-embedded o \

attached to email message. o
Video message range from a single snapshot to full motion videx

clips. ;
The storage and playback requirements are even more comple
for video messages. It is stored in a shared video data server an

-, displayed at the receiver work station

Audio and video messages require isochronous playbacl .

Isochronous playback is defined as playback at a constant rate.

f

/
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!
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i. Full-motion stored and live video

CD-ROM technology has provided the basis for the development
of full motion video. The application for this technology is in CD-
ROM games, courseware training material multimedia on-line rﬁanuals
and referénce material, Video cdnferencing, multimedia email, video
karaoke systems and so on.

An important consideration for full motion video is the need for
large bandwidth for communications media, massive storage
requirements and high density high performance compression techniques.

The performance bandwidth must be designed not for average
load but to address peak load. The NTSC quality acceptable for initial
introduction of this technology, will be replaced by HDTV standards
and potentially UDTV standards. '

‘Digital HDTV availability places another majordemand on the

design, that of special effects such aszoom, freeze frame, Image merging
N————— ey,

3 \
and image reconstrucion:

Standardization efforts are in progress. Intel’s Digital Video
Interface (DVT) and Indeo definitions and Apple’s Quick Time interface
are example for such standardization, .

An important development is the concept of three-dimensional
compW v
Hh\_ﬁ

Rather than store the entire picture for each frame. Only the

deltas from one frame to the_ next are stored and the frames are -

reproduced on the fly. The entire frame is stored at the resynchronization
interval.

J- Holographic Images

Holography is defined as the means of creating a unique B

photographic image without the use of lens, The photographic recording
ofthe image is called a hologram.
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Holo i il be an unrecognizab tn of stripes
and wh i illuminated by coherent Ij ghtas by a laser

beam, organizes the light into 3D representation of the original object.

In continuous-wave laser holograbhy, a beam of coherent laser

light is directed on an object in a darkened room.

~The beam is reflected, scattered and diffracted by the physical

features of the object and arrives on a photographic plate at the same

time that a part of the ori ginal beam also arrives at the photographic
plate.

The two beams cause interference, which result in a complex
pattern of stripes and whorls. The developed plate is called a hologram.

When coherent light passes through the hologram, the hologram
acts as a diffraction grating, bending or diffracting some of'the light

beams to exactly reverse the original condition of the light waves that
- created the object.

Holography can also be achieved in color.

Using pulse laser holo graphy, amoving objeét can be made to }
appear at rest when a hologram is produced with the extremely rapid

and high-intensity flash ofa ruby laser. This approach is used for aircraft
wing design. ,

Holograph images can also be recorded on all the materials except

. photographic plate. One application of holograph is, holographs on

- creditcard is used to ensure authentication. ; ' :

A three-dimensional hologram projected by a special di‘sﬁlay
monitor would allow the desi gner to get inside a jet engine and view the

., engine in motion from the inside.

' This technology is making rapid progress and can becomean ©

. _important component of multimedia systems used for managing design
documents or for manufacturing tasks.
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k. Fractals .
’l’_-—/_—_ - .
Fractalsare regular objects witha high degre¢ of irregular shape‘.
It is a decompressed images. ‘

Generally image such as maps showing features ofthe land do _

not compress well using Group3 or Group4.

™%, In fractal compression, a digitized image is broken into segments.

. A segment can be a fern or a leaf.

- After breaking up the image into segments, the individual
segments are checked against a library of fractals.

The library contains a compact set of numbers called iterated
function systems codes, which will reproduce the corresponding fractal.

The mathematical processin i agetoa

./ .
fractal makes compression a very demanding and time consuming task.
Once compressed, the algorithm for decompression are part of Fhe .
stored image.

- . Fractal compression is based on image content.

Asmultimedia grows very fast, fractals will become an important
component of some specialized integrated applications.

3.2 Multimedia Applications @

In variety of multimedia applications, docu imag; L
ﬁanagement is the first widely used applications that requires storage
of large volume of data in document image format.

The fundamental cohcepts of storage, compression, and
decom ressi isplay technologies use multimed;a stemsv’

were developed for document image mafiagement.

. Second important applicg#on of multimagdia is {
also known as image recognifion, X
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Document image management is intended for scanning documents
and retaining their images but image. processing and image recognition
- are intended for recognizing objects by analyzing their raster images.

Image processing applications are used for automatic floor

inspections and sorting of parts coming out of a manufacturing plant or

for guiding rqhats performing specialized tasks.

The next multlmedla applications is, accessible to desktop users

inan office environment.
3.2.1 Document Imaging

Organizations such as insurance agencies, law offices, country
and state governments and the federal government including the
department of defense manage large volumes of documents.

Technologies aeveloped for imaging are an indespensable
.- imgretient in the applications that will evolve to create the efficient
combination of text, image, sound and video called multimedia.

ocument i i it possible to i
manipulate very large valumes of drawings, documents and other
graphical representations of data. Italso provide electronic interchange
ofdata. -

Fora document to display on a A-size itneed 100 dpi.

- One of the application of imaging is medical claims processing, it
avoid the reentering mformatlon from claims forms into a computer

database.

Optical character recognition systemé now automatically handle
‘the task of data entry of key fields.

The scanningfésolution for images is range from 400 to 600 dpi,
then only it is ablé to print them on high resolution laser printers ranging
from 300 to 600 dpi capabrhty )
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. The images are stored in compressed form and are decompressed
to the required resolution at the viewstations for display.

Compression efficiency is defined as the ratio in bytes of an
uncompressed image to the same image after compression.

A compression efficiency of over 20:1 is considered highly
desirable for document images for most office systems. At this level,
an A size page at 300 dpi requires 75 kbytes of storage.

CAll document image systems are workﬂews, workflow defines

the sequence for scanning images, performing quality checks, performing
data entry based on the contents of the i images, indexing them and

storing them on optical medla:] E e

3.2.1.1 Document Im eH rdware Require sY 4 Pars
umen age Hardwa equirement: g P

Realtime image decompression and display specral demands on
image processing hardware.

Image decompression and display hai dware support 4 to 8 planes,
4 planesprovide 16 colors, 8 planes provide 256 colors.

W

) The re also called bit plane because they are
addressed by a bit in a byte. The bit planes may be configured in

banks of 4 to 16 bit planes each.

Images must be pracessed at the rate of tens of hundreds of
pixels per nanoseconds.

Gray scale images may requires higher speeds due to the

additi scale information stored in the image that makes the image

size much larger, even in compressed form.

Gray-scale image consist of pixel that have shades of gray ranging
N

from 16 t0 256 depending on the implementation.

"‘3"
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Similar to gray-scale images, color images feature color hues
instead of shades of gray. The number of colors that can be depcited
depends on the number of bits used to define the palette.

For complex images with gray-scale and color the storage of
pixel information gets even more complex.

3.2.2 Image Processing and Image Recognitien

Image processing involves image recognitjon, im:

Mimage synthesis and image rec ction.
In document image workflow management system, the original

image is not altered but in image processing system may alter the content
of image itself.

cement,

Examples of image processing systems application include
ecognition of images, as in factory floor quality assurance systems;

image reconstruction, as in plastic surgery design systerm:
mo the coth&hmques
ifhage processing systems employ a wrde rangé of glgorithms for object
‘1ecognition.f Com with predefined objects,
xtrapolatmg finer detall to view edges more clearly, gray-scale
ifig, and gray-scale and color adjustmentsj '

Image synthesis and reconstruction systems may use a

combination of bit maps and complex arithmetic algoritlims to calculate
. drawi titites, including shading and color variations.

Image recognition exist in many form. Optical character
- rgeognition (OCR) constraints the general imaging problem to a specific
" gtea, recognition of printed characters.

Handwriting recognition is used by the post office for recognition
of handwritten zip code for mail string.

mage enhancement, as in satellite iSsance systems, i%
syfthesis, as in law eénforcerfient suspect identification systems, and

\

R B
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3.2.2.1 Imige Enhancement

e

. Most of display system uses some levels of image enhancement.
Increasing the sensitivity and contrast makes the picture darker by

N

maKing border line pixels black or increasing the grayscale level of «/
Qixels. , QLQ
‘“:‘:I‘he capabilities of image enhancemeént software includes: ’\7

1. I%age calibra tzon = The overall image density is cahbrated
and the image pixels are adjusted is a predefined level.

2. Real-tzme'altgnment The image is allgned by real-time for
twisting caused by improper feedmg of paper. W

3. Gray-scale normalization—The overall gray level of an image
is evaluated to determine if it is skewed in one direction and if

it need correction.

4. RGB hue (color) i i i — Too much color
mabkes a picture loud and fuzzy. So automatic color intensity

adjustment brings the color intensity within predefined ranges.

5. Color seper — A picture with very little color contrast
can be dull and may not bring out the full detail of the picture.

The hardware used can detectand-adiust therange-ofeoler
- seperation. ‘
6. Frame averaging —El“_he intensity level of the frame is
averaged to overcome the effects ot;\_le_ly_ggg_lgguemhght
area by adjusting the middle tongs)

3.2.2.2 ImageAnimation

Images can be displayed sequentially at controlled display speed -
to provide image animation that simulates real processed. :
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Image animation'is a technology that was developed by Walt
Disney and brought into every home in the form of cartoons.

The image animation is used in designing movin uch as
- automobile engines. The parts are modelled as images using CAD/

CAM system, this images can be set up for automated display in an
on-line training or maintenance manual. ‘

. This automated display allows the user to clearly visualize the
motion of the part and its mteractlpn with neighbouring parf3.

3.2.2.3 Image Annotation

- Itcan be performed in two ways: i) as a text file stored along
‘with the image or ii) as a small image stored with the original image.
N ~\—_—

The annotation is overlayed overt ¢ original image for display

purpose. Itrequires tracking multiple image components associated
with a single page, decompressing all of them and ensuring correct
spatial alignments as they are overlayed. v '

3.2.24 Optical Character Recognition

Data entry work has become more expensive and it require a
clerical staffwork to enter the data, some times repeated data in different
location. '

Optical Character Recognition (OCR) technology used for data
entry by scanning typed or printed words in a form,

Now a days OCR is available in software with the capab‘ility to
decipher a large number of printed fonts used in many document image
applications.

OCR technology, used as a means of data entry, may be used
asatask for reading number of invo; ce or for capturing entire paragraphs
of text. The captured text wil] be entered as a field in a database or it
is in the form of editable documents.

10
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3.2.2.5 Handwriting Recognition

Recently, the motivation for handwriting recognition has been
from pen-based systems. Pen based systems are designed to allow
the user to write commands on an electronic tablet.

The handwriting recognition system has the ability to recc?gnlze
writer independent continuous cursive handwriting accurately in real

time.

’or shapes being entered and the v¢locity of inpus or the vectoring that is

takes place. A

PRSI

" The sfrokes are parsed and is processed by a shape recognizer,
itis compaegr the stroke with existing shapes.

The stroke is compared with the prototype character set untl‘iim\/

match is found. e
If there is no match found, a context analysizer may be used tZ

check a collection of charac vord. Then Fhe.word

may be checked against a dictionary and corrections may be indicate

based on the matches. -

Comparision with predefine characters can be very processing
intensive. There may be more than one set of characters used for-

cursive styles.

Multimedia systems will use handwriting recognition as ano.ther
means of user input. Handwritten memos using pen-based machines
may be interpreted as read out when they are a complex document

3.2.2.6 Non Textual Image Recognition

In communication the verbal communication is the principal made
for exchanging information. In computer, also the ugnsfomatlon of the

Two important factors for handwriting recognitlon;
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human-machine interface that could be achieved by multimedia interface.
which allow these inputs in addition to text,

Image recognition has become a major technology componen
in the designing, medical and manufacturing fields.

The concept of image recognition architecture; for example, 2

- general image recognition system, it has three processing layer. The

first isk."b= 12x512 larrav ofpi)%qcegmn that extract basic features
such as lines and object boundaries.

Data from the pixel array feeds directly into a 1-GByte RAM
shared by the next processing layer, it a network of 4000 32-bitD; gltE_ll

Signal Processing chips:
g————-\\

The output fro is fed to another 5 12-MByte RAM
that ccm;ﬁinm
e Al algorithm§ are used to perform the different task of object and
scene recognition.

Chips that perform functions such as the artificial retina are able
to perform a major part of image recognition at the instant the image is
recorded. -

For image recognition, technologies that have a direct application
inmultimedia are significantly more complex.

Image recognition requires collecting and analyzing a large volume

‘ Qf.dala.a.nd_wcting various types of data. The best example is
: ettt
human brain.

The recognition of facial expressions can bring about an important

-new development in making multimedia applications interactive and more
*intuitive.
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3.2.3 Full Motion Digital Video Applications ,/

Groupware technology as created and evolved by Lotus

development corporation is designed to get all members. c?f ?n
organization connected via the corporate nétwork with an ability to
exchange messages that may have embedded pictures, images and some

complex documents.

The_re are three majorvapplic_:ation groups for full-motion video.
They are game industries, training and manual and Business world. The
figure 3.1 describes this application groups.

Business

Training . \ applications

and manuals

(i) Pay-per view newspaper
(ii) CD-Rom interactive game
(iv) Interactive TV

Games a.n/d entertainment

Figure3.1
Some requirements for all the above application group.
Full motion video clips should be sharable but should have only

one sharable copy.

It should be possible to attach full motion video clips to other
document such as memos, chapter text, presentation.

‘v i

—
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“Users should be able to take sections of a video clipand combine
the sections with sections from other video clips to form their own new
video clips. ‘ 4

All the normal features ofa VCR metaphor such as rewind, fast-
forward, play and search should be available.

Full motion video élip should be indexed, it should be able to
search from any point within the video clip.

Users should be able to place their own indexing marks to locate
segments in the video clip.

It should be possible to view the same clip in different types of
format without storing the format. o

It should be possible for users to move and resize the window
displaying the video clip.

The users should be able to adjust the contrast and brightness of
the video clip and also adjust the volume of the associated sound.

Users should be able to suppress sound or mix sound from other
sources. '

When video clips are spliced, the sound components are also
spliced automatically. '

These are some requirements for the above mentioned application
groups. '

~ 3.2.4 Electronic Messaging

The first-generation mail systems provided a basic text link
e

“between users within a department or enterprise.

The sgcond generation of electronic mail systems expanded this

capability by providing cross platform and cross network electronic -

mail with a capability to attach other files.

athede 4
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The availability of other technologies such as audio compression
and decompression and full motion video has opened new ways in
which electronic mail can be used. ‘

A multimedia-enabled electronic messaging system requires a
sophisticated infrastructure consisting of the following to support it, _

* Message store and forward facility

* - Message transfer agents to route message to their final
destination across various nodes in multilevel network. -

* “ Users store the message in repositories as they store it in a
filing cabinet.

/ . . -

* Repositories for dense multimedia components such-.as
images, video, frames, audio messages and full-motion video
clips.

* Ability for multiple electronic hypenhedia messages to share
the same multimedia components residing in different
networks. :

~ Dynamic access and transaction managers to allow multiple
users to access, edit and print these multimedia messages.

* Localandglobaldirectories to locate users and servers across

an enterprise network.

. tic database synchronization of dynamic electronic

messaging database.

* Automatic protocol and data format conversions.

- * Administrative tools t ise-wi

Electronic messaging systems, providing a means for

communicating a variety of multimedia components, includes a number

of other workgroup type applications.
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Due to the preponderance of these applications they are callec

mail-enabled multimedia applications it have also multimedia capability
Itis very closed to universal multimedia application.

Theumyg_@lmuhmema@ml&gm would require to addressec

the followmg issues.

J/Sepgrat ion of servers by data type.
/Z/Cgr_n_ple_s_sjm\_technjques and decompression techniques.
Mm the data is compressed and decompressed

4, When are format conversions require and how they handlec

/gow fetching information from servers is handled for display
in a manner acceptable to users.

3.2.5 AUniversal Multimedia Application

A Universal Multimedia Application means that the applicatior,
manipulates data types that can be combined in a document, displaye:
- onascreen or printed, with no special manipulations that the user needs
to perform. |

» The document of this type may be a phonebook, a color brochur:
with pictures and drawings, a memo, a phone message, a video phon
message or live teleconferencing.

An important consideration for an universal application is th: _

methodology for disseminators of the information on a network.

The figure 3.2 describes the user screen for a universal multimedi:

*_ application.
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Multimedia . Stored fuli
document motion video

Video talk
conference

JORB (object request)l

[C)
Obiject implementatio!

_Remotedesktop .

OLE launched Audio and video
application control

Figure 3.2

In figure 3.2, we see amix of windows for displaying still video,

- and document images, a video conference window with live session in

progress a remote line desktop being managed by the remote user
participating in the video conference, a window for scanned documents;
and a'couple of other windows for application such as electronic mail
and desktop publishing.

3.2.5.1 Full-Motion Video Messages

Electronic mail is an important component of ofﬁce

communications for many products. Email was started with tcxt—only “

document attachments, then it progressed to textual and non-téxtual -

attachment.

The electronic mail capabllmes has improved to allow embedding -

of voice messages and video messages. Video messages may consist. -

of video snapshots or live video with full-motion picture and sound.
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The two important factors to implement the full motion video

messages are, the storage and transmittal of a very large volume of
. o= —— .
data at a high rate and decompression of that data to present a continuous

Playback.

7

3.2.5.2 Viewer Interactive Live Video

A live camera is used to project the player into the scene. When
combined with technologies used to create a sense of virtual reality,
viewer interactivity, can became very realistic.

=

The difference between full motion video and viewer interactive
video is given below,

, /l7LFﬁfll motion video is playback of stored video clips, while
viewer interactive video is live. '

2Y ltis easy to manage decompression and display of full motion
video but it is not same in live video.

A Full motion video is useful for messages and information
dissemination, but live video can be used for direct interaction,
medical applications manufacturing applications and so on.

- Technologies used for both are same. Frame grabbers have
been used to capture images for live display in a GUI display
s§stT:m_, itis used as an image processor to display live video
images captured from a camera. It also allow the user to
display multiple image £ s a detached
comparision of two live video.

'32.5.3 Audio and Video Indexing

Indexing is mostly used in VCRs. Using index the user can mark
a position on tape.

Indexing allows the person viewing the tape to mark the start of

a program, a conversation or some scene of interest.

\
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Eaﬂy desktop video players used a VCR metaphor for controlling

avideo clip. The metaphor for indexing is more complex.

Some key points used in indexing of stored video clip.

J—Indexing is useful only if the video is stored. Unless live video
is stored, indexing information is lost since the video cannot
be repeated.

Z/When sound and video are decompressed and managed
separately; synchronization is very important, synchronization
must be achieved before playback.

3. Depending on the application, indexing information must be
n;aintained separately for video and audio components of a
video clip.

3.3 Multimedia System Architecture @

The important aspect of multimedia systems are it encompasses
a large variety of technoldgies and integration of multiple architectgris'
interacting in real time and its capabilities must integrate w1fth standard
User interfaces. ' '

n operate with the

si the multimedj

Standardization of multimedia system based on number of
hardward interfaces used for video animation and compression boards.

gvice-independent application programming interfaces (API),

the application is independent from the hardware, and it operate with

any hardware or operating environment that support the API. Common R

file format are used for different hardware architecture and operating
environment.




" - applicaffor and the devices.

Ay
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The APIs allow the application to support a large number of
drivers, it can work with pheripheral boards, software designed to
replace hardware, and network interfaces.

The board level technologies allow a board to adapt a number
of different standards using microcode logic.

" Software compression and decompression drivers can replace
hardware boards and the APIs allows the application developers to

develop application that can work with software drivers as well as
hardware drivers.

The figure 3.3 describes the architecture of multimedia workstation
environment. The left side is non multimedia system and the needed
architecture for multimedia system.

Multimedia work station archetecture

Applisations
Graphi : o A
user i% : Multimedia WS
Operati :
systef%g/\

are Multimedi
dm/e/ { driver %p?ﬂ
System hard
(Multimed@;lz.%aatzd)

Add-on m{qtlm
devices and’ penpherals

Figure3.3 °*

The add-on multimedia devices and peripherals include scanners,
_ video camera VCRs and sound equipment along with their
| corresponding device controller and encoding hardware.

Software drivers is needed to provide the interface between the
'\_—_-\Q
GUIs are designed to support windows application.
T .

e ——— e
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3.3.1 High Resolution Graphics Display

Graphics standards such as MCA, CGA, EGA, VGA, 8514
and XGA uses high resolution for GUIs.

The function of graphics and imaging have three levels. Provided
by three classes of single monitor architecture with different capabilities.

1. VGA mixing: In this, the image acquisition memory also. serves._
as the display source memory, there by fixing its posmon and
s12e onscreen.

2. VGA mixing with scaling: Use of scalar ICs allows sizing and
positioning of images in predefined winaows; resizing the window

causes the image to be retrived again.

3. Dual-buffered VGA mixing/scaling: Dual-buffer schemes
maintain the original images in a decompression buffer ana':[he

-Tesized image in a display buffer.

In all these schemes, the actual source of the graphics to be

merged with a separate board, a motherboard or the combo board
itself.

The new generation of MFG (Modular Frame Grabber) boards

" have a modular memory architecture made up>0f J to 4 Mbytes of

Jfimage memory, | to 2 Mbytes ofdisplay memory. 1 Mbytes of overlay
and 4 Mbytes of general purpose storage.

=

Digital Signal Processor (DSP) are used for image processing -

that integrates graphics through an optional 34020 based daughter board
equipped with VGA pass through with double buﬁ'erlng i

3.3.2 IMA Architecture Framework

The Interactive Multimedia Association (IMA) hasa task group. -
with a charter to define the architectural framework for multimedia that™

provide interoperability.
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The task group has two area of concentration, i) _h_gg_qsklap
(the client) and the server. The desktop defined that interchange format
that allow multimediagbjects to be displayed on any workstation. The

rvers defines the class libraries that Support dlstr"thed multimedia
18

apphcatlons for multiple platfoxm

The IMA architecture is based on (defining interfaces to a

' multma—mtcrfaee-bus—xﬁs-ﬂm—mterrace between systems and>

multimedia sources and it provide /O services. The figure 3.4 describes
the architecture of multimedia based on interface buses.

Multimedia‘ architecture based on interface bus

Application

Application

Applicgtien Application
compatibility compatibility
layer “layer
Syste_enj' System
compatibility compatibility
layer layer
Ana__l og halrgx?re ha'rdware Analog
device ayer device

y
l Multimedia Interface bus

Ob{ect

server
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3.3.3 Network Architecture for Multimedia Systems -

< .
Large volume of images and video messages are being transmitted
through LAN as well as WAN using Asynchronous Transfer Mode

technology, it is developed by Ungermann Bass and BBN
B b £ M

communication.

The increasing use of e-mail and groupware products has placed
extensive demands on the networking infra structure of corporations.

In general network congestion can be attributed to a combination

of the following leading causes;
A/Nl;mber of users accessing the network.

,2/;10reased computing power and the ability to run multlple
applications concurrently.

JKransmission of large volume of data such as voice, data and
video messages.

_A./Irﬁsed traffic load on existing backbone networks.

me of client/server architecture for a wide range of
applications.
_6—~Graphics intensive applications.

oice and video based multimedia applications that require
large volumes of data storage.

a. Task Based Multi-level Networking

The broadcast networks provide a uniform solution for all tasks, .
but new technologies increased, it is not suitable to satlsfy the fulldemand. -
Groupware technologies have made the issue of customlzmg the

wﬁf\” /

network to the task more apparant.
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The task can be broken down into following types based on

their requirements for volume of data, squrces of data and transfer
speed;

L Dol transfer fortext_ 0" "
2/D?ta transfer for images U" o

mw video clips

_4-Bata duplications to user workstations
5. Patareplication armnong servers
’\x__)

Transfering text is very simple, lower-cost and less time-to take |

the transmission. But transfer of images is more demanding than text.
A page of text may be as large as 2.5 kbytes, byt even a black and
white image ofa page may range from 60 kbytes to 220 kbytes, a gray
scale or color image range from 1 Mbyte or more. A

. ‘]Ean\sfer of audio and video clips are more demanding than
Images or text, because it has the third dimension time. D

e

‘ A video clip contains image and sound. Depending on the
technology used, a video-phone quality to full motion video presentation
may range from 2 seconds to a frame being displayed to 15 to 30 times

asecond. One more problem is momentary pause while displaying the
video clip. -

Higher classes of service require more expensive components in
; thg workstations as well as in the servers supporting the workstation
- applications. Instead of combining all the services. Classifies the services
- "based on their requirements, this approach is calledtask based.

Mlmal Networking N

w

. Another area of transfer is between servers within the network.
The user and the server placeq in the same network. For document
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imaging networks, a backbone network is used to provide image server,

- print server and fax server to host links. One or more hosts provides

gateway between—the-baelkbone—based-servers and host-hased
workstations. - -
In a imaging network, imaging objects are duplicated on host

and it is discarded after use. This process is more complex in the
network. The next section discuss this issue in server side point view.

‘b. High Speed Server to Server Links

Duplication is defined as the process of duplicating an object
that will remain synchronized with the source object. -

Replication is defined as the process of maintaining two or more
copies of the same object in a network that periodically resynchronize

to use faster and more reliable access to the data.
Every change in a replicated copies of an object is immediately

reflected in the master copy and all other replicated copies to ensure
that the next user gets a fully updated version. Replication periodically
range from one minute to 24 hours.

3.3.4 Networking Standards

?hemet and token ring are very well known networking
standards. Increasing demands in the amount of data transfer and the
network structure, new standards have been addressed. That is FDDI
is attempt to move the bandwidth out of 100 Mbits/ sec o
attempt to change the topology of the network. . |

ATM (Asynchronous Transfer Mode)

The Asynchronous Transfer Mode Topology.was origind

designed for broadband applications in public networks. Its designis. '
applicable to high speed multimedia communications in local area

networks.
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ATM is a method of multiplexing and relaying 53-byte cell

contammg either text data packets or compressed i images, real-tim
a'utﬂo or video 1nformat10n

ATM is used for transferring real-time multimedia data in loce
networks at speeds higher than 100 Mbits/sec.

When first proposed by CCITT as the technology for the rela

Jj method ISDN, ATM was closely linked to the synchronous optica

‘network that can operate at speeds ranging from 100 to 622 Mbits

%

Vi

network standard and ATM is adopted as cell- -switching standard b
ANSIL.

ATM has evolved from that to local as well as public switche

sec.

ATM provide high gh capacity, low latency SVM@&EL@a

undependent of protocol and distance and also it provide interfaces f;
sp?ﬁangmg from 1 Mb ,__,lts[sanIﬁA_Glggsec

Difference between ATM and broadcast media topologies is the
ATM is a switch based, cell relay technology that connects individu

nodes over a dedicated bandwidth,
-

ATM can manage a mix of data types, including text data, Voic‘
image and full motion video. The design and functlonalnty direction
ATM is guided by the ATM forum and it is flexible in operations ov

. 100 Mbits/sec.

. FDDI (Fiber Distributed Data Interface)

The capabilities of FDDI Network allow it to be configured in

variety of network configurations addressing a range of different need

‘and it act as the network hub in a network configuration | th:

. interconnects dlfferent types of LANS.

1"
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SI group that developed the FDDI standard for fiberoptic
networks has been at work since 1984 on a proposed FDDI Il and a
standard is evolvmg

.

The new standard takes the current realitics into account and is
being d_e51gned to allow for shielded pair as well as unshielded pair

connections in addition to fiber.

The current wiring closet for telephone connections can be used
for immediate networking support, and this network can be extended
using fiber backbones ta link a variety. of networks.

The ANSI standard for FDDI allows for single mode fiber
supporting upto 40 kmbetween stations, the speed from 100 Mbits/
sec to several gigabits per sec and large distance networking and FDDI
is well suited for high performance backbone networks to complement
and extend current LANs.

FDDl using fiber technology will also provide the high bandwidth
required for worksta Sand servers su icated

\
workgroup with high data transmlssmnm
ATM vs FDDI 11

ATM and FDDI technologies reduce congestien in multimedia ’

networks. The network speed in FDDI is high as 100 Mbits/ sec and
in ATM as high as 622 Mbits/ sec. T

The benefits of shared media networks are ease of installation,
lack of common equipment and connectionless operation.

“Some difficulties are wiring existing buildings and fault 1solat10n ,

is addressed by using wiring hubs.

Animpo

it requires the user to be capable of supporting the network speed.
i

dlsadvanta eofF i tit does 0 ‘a
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The hypermedia document is a definition of a document and ;
set of pointers to help to locate various elements of the documents
The users sees a single dgg:ument, but the locations of the variou-

-

components that constitute the document are transparent.

b. Hyperspeech

Recent trends of multimedia and cellular-phone network

stimulated the development of general-purpose speech interfaces
Speech synthesis is an inwm of multimedia systems.

For example, a mail message can be used to generate
hyperspeech file that a user can being to navigate on a selective basi
Instead of listening the entire message the user can jump from concer
toconcept. So a user can get a synopsis of a report in a very shoi
time.

Handling remotely accessible voice mail in a similar manner ma

require the'additional capabilities of speech recognition to hand' -

hyperspeech searches.

Speech synthesis and speech recognition require, hiy

performance microprocessors, digital signal processors, code
supporting encoding and decoding of soungls. - :
L——_”/4

Sﬁgchﬂgpition, converting the analog speech into a compur
action, into ANSI text, one important issue of both speech synthe:
and speech recognition is cadence that is proper continuity of t:

fhighs and lows in the speech.
sequence of highs and lows peech.

3.4.2 HDTV and UDTV [High Definition Television,Ultra Definti -

h - . T ——
Television])

The development of computers in one side, parallely t
development in electronic world is attempting to raise the resoluti:
level of commercial television broadcasting.
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Some of the television broadcasting standards including NTSC,
PAL, SECAM, NHK and so on. These standards range in resolution.
from 525 lines for NTSC to 819 lines for French standards.

C———

A work is in progress for brmglr'lg HDTV asaglobal broadcastiné

stahdards. The Japanese broadcasting services developed a 1125-
lipes anal SE system_ US changed the direction from anajogto

- T

digital. .

A 1125 line digital HDTV has been developed and commercialized.
NHK of Japan is trying to leapfrog the digital technology to develop
Ultra definition television with 300 lines. F igure 3.5 shows the

progression of Résolution of Television pictures. :

Full | /7 64K ;
motion| \video phone ]
video .

. Universal
b o  de-function
: . . digital video

‘ Work station : o
stil | (Digital video) * ;'
video phone ! = :

Analog video) : ( digital video
phone : \phone (fine) :

100K ™M 10M

Figure3.5

The digital HDTV is eo‘mmerciall)év broadcast by 1997 and the
UDTV is broadcast by 2000. There are some technol

to jump from HDTV to UDTV.

El

Higher | Photograph
Definition .

100M

1G

qgies necessary
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It requires the deve.lopment
cpinmercially available price, high speed video processing ICs, and

ultra broadband _communications bandwidth for WAN. The
development of digital HDTV and NDTV will also benefit the computer
industry for display and communications,

Users in office will be able to experience studio'quality UDTV

resolution for video messages and full motion video display.

TI&AD/CAM and image technology is using resol ltlQng&Q
dpi on 20-inch wide dj

equal digital UDTV quality.

A typical display image with a 2550 x 3300 pixel resolution

——

requires 7.5 Mbits for uncompressed storage. A gray scale or color = -

image of the same size requires 7.5 Mbytes of storage for compressed
page. Also transferring 7.5 Mbytes on a 10-Mbits/sec network can
take unacceptable duration of several seconds. Time is also an important
factor.

3.4.3 3D Technology and Holography

3-D technology are concerned with two areas; Pointing device
and Displays. Pointing devices are essential to manipulate objects in

~a3D displ?y system. It is achieved using holography techniques.

Hdlography use separate lasers to project the red, blue and green
componerits of light to provide a three-dimensional effect.

. -
. The development of 3-D pointing devices and systems is an
important component in mutlimedia systems. e

The university of Washington’s seattle based Human Interface

. Technology (HIT) Laboratory is in the fore front of development of

3-D pointing devices: >wand technology being developed
for Digital Equipment Corporation. =™ —————————

‘;\\_____

—4Jse of color monitor at this range will

-~y
i

(et
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The wand can be used to make simple selections with conventional
mouse, or to perform mid air trace of runes.

The wand, shaped like - 2 small pistol with a button on a top, uses
afadio frequency sensor td f;gi orientation information to the computer
to which it is attached.

-Other 3-D pointing devices includes three dimensional mice and
cordless 3-D track balls that usk radio wavest ) communicate with
-D software packages. )

Three dimensional display are under development. The 2-D
display based on technology developed for pilot. One implementation
ofthis consist of a vibrating mirror mounted on a headband that creates
atwo dimensional(ir—n;g'e thatappears to float in space before the viewer.

These displays are capable of ovérlayin realtime visual images

with some calculated data. The dynamic tracking mechanism
synchronizes the image so that, despite head movement, the labels -~
remain next ;o the correct object - no matter where they are in the visual

—

e

field. .

MMMthe result of another ongoing project on HIT
lab, writes two scenes, one to each eye, creating illusion ofa 3-D display. \

: th the technologies the user hasto wear some kind-efhand
gear. The holographic approach overcome this problem. I

The @niview three dimensional volumetric display device, [ .
developed by Texas Instruments Inc; uses laser of three different colors

to project images on a moving surface sweepinga 3-D cylindrical display
volume.

Standardized library interfaces such as the Programmer’s
Hierarchical Interactive Graphics Standard (PHIGS) will ass v ‘
application development, T T I g
- T T T ——— e

-




3.36 GRAPHICS AND MULTIMEDIA

Initially the images display in a 10-cubic foot display, about
3 feetin diameter and 1-1/2 feet high, visible from all sides. The 3-D
images are manipulated from Sun Microsystems Inc. workstation.

The display would be used for a variety of applications such gs
- medical imaging for probing or operations, biotechnology andanykind
of situational awareness applications as air traffic control. Another
example, doctors/ analysts can target the full heart cavity or specific
partof a heart such as a value to be displayed in 3-D. ‘

3.4.4 Fuzzy Logic
Aninteresting development with DSP, is the development of F uzzy
. Logic Signal Processor (FLSP). Use of Fuzzy logic in multimedia clip
isthe key to the emerging graphical interface of the future. cht r

]

Multimedia is a well-suited application for Fuzzy logic because
any application that is computationally intensive can benefit from the

mathematical les behind logic. o
&ca principles behind fuzzy Togic
The computatio i ive areas of multimedia to be addressed

byfuzZylogic include @phicsr ndering, data comipression for |

. S

voice and video, voice recognition and synthesis as well as sign.

ages.

Graphics rendering involves the ainfing of three-dimensional
objects onto a two-dimensional multimedia display. Instead oTTulls

- caleulation, fuzzy logic allows the Use Gf SImple intective rule.

The benefits of FLSPs over DSPs are the computational

prespective and the calculation result which is better than DSPs. ]

~3.4.5 Digital Signal Processing

rocessing for video, high resolution facsimile and still photographic’
A . T —

f

i
'S
S
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v

digital cellular telephone system, digital service in hard disk drives and
fax/data modems and also used in video and audio signal processing
for office computers. :

The main manufacturers includes, Texas instruments, AT&T,.

Motorola, NEC and Analog Devices, in addition, DSP Group Inc;

- Shipping ESP chip sets based on functigj Igorithm specific ICs

alled FASTCS.

Digital wireless communications, such as Personal

Communication networks, wi

etworks and digital
cordless phone are all applications of DSP. ‘

. | Harddisk drives continue to grow denser and smaller. Dj ita
_servo technology js a major contributor to this miniaturization, as DSP i
petmit greater track depsities and faster seek times and it is standard in

all the new magneto optical disk drives.

a. DSP Architecture and Ap@_t_ig_ns

- DSP operating system architecture would contain the following
subsystems.

1. Memory Management’

o

DSP architecture provide dynamic allocation of arrays from
multiple segments, including RAM, SRAM and DRAM.

2. Hardware-interrupt Handling

It must minimize the interrupt latency to ensure fast response for
real-time events. '

-3. Multitasking DSPs
—_— = 7.

- Multitasking DSPs need real-time kernel that provide preemptive

multitasking and user defined and dynamic task prioritization.

Méﬁ;’) ’
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Explicit connections or links allow readers to move from one
e

Jocation to another in a docu or to other documm
reader wi mmiough references inan encyclopedia. <

Hypérmedia is an extension of hypertext in that these electronic
uments will also include virtually any kind of information that can be
tored in electronic storage such as audio, animated video, graphics or

full motionvideo-"These documents will encapsulate storage and format
conversion information.

The encapsulated information will convert and adapi cuments
for the user based on where that user is located and what equipment is
.——_—_—N e et '

vailable as the user’s desktop.
;M.b_ulmlmp_uﬁngmrks allow the user to use of

hypermedia documents. It is used for electronic mail and workflow

applications provide a rich functionality for exchanging a variety of
information types.

The hypertext technology was first introduced to move around 4
R
text based databases, with hypermedia it is extend upto networks and
e e 2
to support a variety of data formats other than text,

The function‘O_I;’E_has introduced to display video clips jn
hypermedia documents. Products such as Lotus Notes use these
features to provide hypermedia capabilities. ~

There are many problem when multiple users share the same

- documentsin the network, example, maintiining version control, managing
- . el - Tp—— - T — <
organized access to documents and locating documents and so on.

* An important issue in the hypermedia document is storage. In
this the embedded components may also be included in other
documents, the hypermedia documents needs to store only reference
to the documents. These references are resolved before the document
is presented to the user. | '
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ATM on the other hand, it is capable of lower speeds workstation
it reduces number of devices, protocol translation require for
- communication between local and wide area network.

3.4 Evolving Technologies for Multimedia Systems

Multimedia applications use a number of technologies generated
for both commercial business applications as well as the video game
industries. -

The gap between these two area has been narrowing as game
become more complex and multimedia applications start making use of
interactive video techniques developed originally for game systems. The
digital TV will accelerate the integration of business and game system
technologies.

3.4.1 Hypermedia Documents

——————

‘Technical and business documents are increasingly being written

in electronic form, they also read in electronic form.
Fast network allowed this hypermedia documents.
Hypermedia documents contains, text, embedded or linked

ypertext. : -

. «multimedia objects such as image_s, audio or full-motion video. Ithas -
SO0t
—_

a. Hypertext

Hypertext implements the o£ganization of non sequential data by
natural associations of information rather than hierarchical filling structure
N
-asin paper based text documents.

Itallows authors to link information together create information

' path through a large volume of related text in documents, annotate

~existing text and append notes that direct readers to biblographic

information or to other reference material.
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4. Inter Task Synchronization and Communication

. Mechanism for intertask communication include message queues,

semaphores, shared memory and quick response event flags.
5. Multiple Timer Service '

Jhe ability for the developer to set system check interrupt
managed timers to control and synchronize tasks is needed Tor m—t
real-time applicafions. ’

6. Device-Independent Vo

DSP operating system support two form of ‘program mteractlon-
an asynchronous data stream for passing data Lbetween program and

* device and syachronous message passing for passi % l

between the device and the program.

Use of DSP has evolved from tradmonal general purpose DSP
to application specific and customizable DSP,

e

DSP developed to provide functions such as command execution
and device interfacing,

DSP architecture were altered to allow designers to take better
advantage of the direction in which they were heading. This isthe way
for development of DSP from pure math engine to general purpose
DSP and then to an application specific DSP.

Anapplication specific DSP is designed for one application used.
by a large number of users a customizable DSP is designed to be used
by a large number of similar applications.

_ Customization can include built-in ROMs and ROMs for specific
- - task, built-in peripheral controllers with specific preprocessing of data,
i ngh speed high volume serial ports. Data Acquistion and ¢qntrol
o proce551 ing capabilities with digital analog conversion capabungblt
interface logic and so on.

——

~

_ ¥
M ‘ o *
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The development of dlgltal cellular phone isamajor apphcatlon

| of DSP, portable works ga

dlggtal cellular phone.

The evolution of more capable digital modem standards w;ll allow
transmissions at ISDN speed of 64 Kbits/sec. Specialized DSPs will
be used to accomplish the modem’s math-intensive calculations such
as modulatlon/demodulatlon echo cancellation and contro@&he
modem data rate and system power consumption.

\_Alliances such as Mwave bringi : ies

devEloped by TI, IBM and Intermetrics for multimedia work, will

—

support DSPbased multimedia capability.
3.5 Deﬁnmg Objects for Multimedia System

M txmcdla components such as facsimile transmission i images,
holograms, interactive video, live video, audio and so on are the data
types stored in multimedia objects.

These datatypes require different ways of handling the data and

have an imgact on bath encoding of data for compression and

processing for storage and retrieval.

The basic types include text, image, audio, holograms and full-
motion video.

3.5.1 Text

Text is a simplest data type and require very less storage. Text
data type can be fields in a database and can be indexed, searched and

“sorted. Itisa ba51c elements of relational databas

Text fields are used for names, addresses, descriptions deﬁmtlons:_ e

anda vanety of data attributes.

name and location of recipient, name and location of sender and so on.

An elewameﬁ\d suchas -
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The major attnbute of text mclude paragraph stylmg, font famxlles

and sizes. ¥
?*——_—

Hypertext isan appllcatlon of text to provide a search of specxﬁc
- text strmgs 1n one or more documents .

Hypermedia document is the b basic complex object of whichtext

is asubobject. Other object include images, sound and full motion video.

3.5.2 Images

Image object is a subobject of hypermedia document @ject‘
Image objects will be represented in graphics or encoded form, andno
dlrect relationship between successive representation in time.

Itinclude data types such as document images, facsimile systems
fractals, bitmaps, metafiles and still pictures.

The figure 3.6 describes a hierarchy of the object classes ufider

images.
Image Hierarchy /
Visible : Non visible - Abstract i
\bstract images
Images images (Math function)
‘Photograph Temp gauge Discrete
Ap——— '“l
Drawings -
Documents
M
o Pregsure
Painting ﬁ —~ Continuous
. < -
Figure3.6 et

D\ sHag

——
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a. Visible

The visible images includes drawi intings,
photographs and still frames captured from a video camera.

In visible images, the images exists for some duration in a bitmap
fx:c_)n_g_isglptﬂedminput device. All input devices UsSe scanming
methodology to capture the color and intensity of pixels in predefined
grid. The grid can range from 340 x 240 to 600 pixels/inch.

In addition to storing the content of image, in a compressed form,
the stored information include the type of compression algorithm used,
so that the image can decompressed at the target.

«

There are two ways to handle this; one is all images will be
compressed in one specific compressed method, so no need to store
that information. This is used in document imaging system.

Another approach used in multimedia system. In this there isno
common compression method, it vary depends on the type and source
of image. Image scanned from scanner may stored in CCITT Group4
format, image captured from video camera may be stored in JPEG
format. So in this system, the information about compression is apart

of image file.

—

b. Nonvisible

Nonvisible images are not stored as images but displayed as
images, example pressure gauge, temperature gauge.

¢. Abstract - o
- s ——,

Abstract images are not images that ever existed as real-world

_ébi?gﬁithey are computer generated images based on some arithmetic
calculations. "/
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-~

. : § : ) v
Fractals are example for abstract images, it is result of some
-\
computer generated algorithm which shows some patterns ljke

Kaleidoscope. .
The discrete functions result in still images that remain constant
on a temporal scale.

The continuous functions are used to show animated i images and
- such operations as an image fading and dissolving ifito another | image.

———

TN

Stored audio and voice objects contain compressed audio
b_]CCt similar to video object, have a time d1mens1on

the audio 1s/fa51€r than the reco recording speed makes it sound higher pxtch
anda rmal. So play the audio the speed should #in constant rate.

-

An audio object needs to store information about the sound I clip
such as length of the sound clip, its compression algorithm, playback
characteristic and any sound annotation associated with the original

clip.

———

. 3.5.4 Full-Motion and Live Video . .

—_—
) Full Motion Video s, it is prestored video clips, live video means,
itis live and be processed while it is being captured by the camera.

For full—motxon video, it is important to have the information about

-

' For live video it is important that the video as presented to the

: user is smooth no unanticipated break. This require the video object

: S;_and its associated audio object be fransferred over the network to the
L decompress1on unit then it played at the fixed rate. o

.

Wlth em
A For playm udio, the frequency and pitch is very 1mportant if -

3

4
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3.6 ‘I\Eultimedia Data Interface Standards :

Multimedia standardization became simpler because the electronic
industry and telephiony/telegraphy industries has become the basis of
computer multimedia standardization.

Standardization of muitimedia has been necessaty due to its nature |

7 a

thatis it require large volumes on user workstation, shared hypermedia

documents a variety of storage platforms and user workstation on the

‘same network shared by multlple users.

——

The solution for the above problem is standardization will be in

some levels. The standards are layered to allow individual layers to

_ provrde technology advances without affecting other layers.

For each layer there is a well defined set of interfaces.

3.6.1 File Format for Multimedia Systems

The area of standard file formats and file interchange format is
very dynamic. The first standardization of file format is in Microsoft

wmdows and OS/2 Operating-System.

The following list gives the file storage format, interchange format
and application programming interfaces to multimedia devices.

Affc{vwe - Independent Bitmap (DIB) - This is a file format
/ that contain bitmap, color and color palette infor'mation
¢

®B Device Independent Bitmap (RDIB) - Resources o
Interchange File Format (RIFE) is the standard file format

defined for Mlcrosoﬁ windows and QS/2.

}Musical Instrument Digital Interface (MIDI) - This interface

standard for file transfer between computer and musical
instrument. :
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/4 - RIFF Musical instrument Digital Interface - A MIDI format
-~ —T—

within a RIFF envelop provides a more complex interface.

%alette File Format - An interface that allows i ett
of 1 to 256 colors in a representation as RGB values.

6 Waveform Audio File Format (WAVE) - A digital fil¢
representation of digital audio. . )

J<Rich Text Format (RTF) - This format allows embedding
graphics and other file formats within a document.

(& Windows Meta File Format (WMF) - This is a vector graphi(
format used by Microsoft Wiridowsas an intercfange form

(§ Multimedia Movie Format (MMM) - This format used for

di gltal video animation.

)G/Apple s Movie Format - This format defined as a standard

for file exchange by Quick Time enabled system.
11. ngxtal Video Command Set (DVCS) - This is the set ot
S

cigital video commands simulating VCR controls.
12. Digital Video-Media Control Interface (DV-MCI) -

Micrasoft is high level control inferface for chml

including play, rewind, record and so on.
—_—— TN

13_Apple’s Audio Interchan%e File Format - Apple’s standard
. file format for compressedaudio and voice data.

| M/Venddr—lndependént Méssaging (VIM) - Developed by a

consortium of vendors p
cross product messages.

~a'Standardized format for

15. SDTS GIS Standard-The Spatial Data Transfer Standard is

defined to provide a common storage format forge-oalfﬁc
and cartographic data. -

12
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3.6.2 Video Processing Standards

Apple’s Quick Time, Intel’s DVI (Digital Video Interface) and
Microsoft’s AVI standards are the earliest format that were used widely
for commercial workstations.

1. Intel’s DVI

The Digital Video Interface Standard was defined to provide a

Erocessor-mdependent specification for video interface. \

"Ifrequlrements for dlsplays in varies ranges a dedicated chips
and processor designed to support DVI. For example custom designed
chip is Intel’s i750B.

The chip i750B is designed for enhancing low end, software based
PC video and it can be used as a accelerator.

A dedicated DVI chip has the advantage that it can operate
software video processing in real time and share the processing with
the host CPU. Enhanced by DVI technology, faster central processors.

~ can provide better image quality.

Manipulating images, high-resolution graphics, audio and full
motion video can take the processing power. Advanced DVI chips
and DVI boards will boost power. DVI silicon relies on a
programmable video processor, it gives DVI chips the potentlal to run
arange of varies compression algorithms. .

3.6.3 Apple’s Quick Time

This standard developed by Apple computer, designed to support
‘multimedia applications. Quick time is designed to be a graphic standard

. ST
for time-based i various components has shown
in the figure 3.7. '

\
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Components of Quicﬂime Architecture.

Py

Image compression
' manager

. N\
[Component marégerT\_

Figure 3.7
The definition of Quick Time has beéen extended to include the
following
» System software
* Compression/Decompression algorithm
« Human Interface Standard,

3.6.4 Microsoft’s AVI

e

Microsoft’s Audio Video Interface Standard, similar to Apple’s
- Quick Time, offers low-cost low resolutlon video processing for the
average desktop user.

AVl is a layered product, software only solution. This standard ‘

play 15 frames/sec of v1deo ina 160 x 120 pixel windows.

AVT s scalable and allows users to set parameters such as window

- size, frame rate, quality and compression algorithm through a number

of dialog boxes. This allows the user to adjust the operating parameter
based on other application in use. »
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. AVIcompatible hardware allows enhancing performance through
hardware-acclerated compression algorithms. Such as DVI and MPEG

3.7 Multimedia Databases @

The or amzatlon wanito add multimedia apphcatlons and

,document mana gementasa fully addo bility to existing systems

and applications.

It provide the following benefits,
. AT —

. ‘ .
* Reduce the time and space needed to file, store and retrieve

documents in electronic form rather than paper form.
‘ SN,
* Increased productivity by elumu&] 1dstor missing file conditions

using automatically maintained indexing provided by data
management system.

* Provide simultaneous access to multiple users.
—

* Improvement of multidimensional information flow within the
organization.

* Reduction of time and money spent on photocopying by reducing
the need for distributing multiple paper copies.

* Facilitation of rapid and correct responses to requests for
information through stored visual interaction. . ’

* Conversion of paper-based information into a manageable
e ——
documents.

3.7.1 Multimedia Storage and Retrleval

Multimedia storage is characterlzed by massive storage volume.
Large object sizes, multiple related objects, temporal requnements for
retrivel and so on.

-—
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a. Massive Data Volumes

Paper records, and ﬁlmi‘wﬁww L,
search and access and disﬁibute.

Locating paper documents films and audio or video tapes requires
searching through massive storage files, and require major organizational
effort to ensure that they are returned in proper sequence to their original
storage locations.

Indexing is also more complex than locating.
<

b. Storage Technologiesr .

Storing of information on paper, film, audio, or video tapes and
direct camera input are similar to the storage of data, text and graphics.

Microfiche and Microfilm is a medium of storage of paper
documents. But it is very slow and the failure rate is high.

Recovery from failure damages the physical medium of microfilm
and it cause Toss of information.

Microfiche and microflim it produce a high level of mechanical
failure and physical deterioration of microfilm media.

ther factor is it lea ts, this noise
cause compression problem and it disturbing in documents printed from
microfiche or microfilm.

» “There are two mass storage technology for a storage of multimedia
- documents;

)/Gptical storage systems and
v ~2 High speed magnetic storage.

Managing a few optical disk platters is much simpler than

managing a much larger magnetic disk farm.

T T ——
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-

tical disk s i i -line archival of
old and infrequently reference documents for some period of time.

.e./muimedia Object Storage

" Akey issue here ifrandom keyed access to various compo@
(5— a hypermedia documen} orhypermedia database record |

Optical media require vgry dense storage. For example, a
12 inch optical disk platter can store 6.5 Gbytes of information. .

Full motion video and audio, the third dimensional time it impact
on the size of the compressed data. For example 8-bit sound clip
requires 50 kbytes/sec. Similarly, a video clip requires 1.5 Mbits/sec.

The speed of retrival is important consideration, it depends on
storage latency size of data, transmission /megla__ﬁiipeed and
deccmes_mmﬂimency Inmmlal for fast retrleval of'
information.

d. Multimedia Document Retrival

e a

- Idt:nmS@g a multimedia document is by storage platter

ige_rmﬂgugn and its relative position-on-the platter. These objects can
be.grouped using a database in folders or within complex ebjects
representing hypermedia doctuments.

Accessing objec_ts in a database requires performing the
multimedia object directory function. -

Another application of sound and full motion video is the ability
to clip parts of it and combine thah with another set.
the

3.7.2 Database Management System for Multimedia Systems

The storage of different forms of information including text,

graphics and video is the challenge for application developers and
ftabase managers.
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*  Mostof multimedia applications are based on communications
technologies such as electronic mail, the database systei must be fully
distributed. Anumber of database storage choices are available. They

are
mendmg the existing Relational Database Management System

Yy BMS) to support the variousobjects for multimedia as bmary
obJ ects.

: xtendmg RDBMS to provnde object programm ng front ends
or C++ support.

Convemng the Obj ect-oriented database that support standard
SQL language ,
ox-Slerier

* Multimedia applications combine all types of data i.e., textual,
nontextual video, audio and soon.

* Key limitation of relational database system for implementing
muitimedia application stem from two area;

"\ & Relational data model

KRelational computational models

[

Wﬂltimedﬁ‘
RDBMS have been designed to manage_only tabular
alphanumeric form of data. For binary and free form text it use the

datatype Binary Large Object (BLOB). It is used for images or other
binary data types.

——

Relational database table include the locat,ion information for the .
- -BLOBS. The extended relational database provide object orientec

" environment that support both encapsulation and inheritance.
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b. Object-Oriented Database for Multimedia

The main principle of object programming is code reusable
modularity and ease of maintenance. )

Once the class is defined, all the objects within it are given
attributes of the class. Class definition used for developing and
mamtammg complex multimedia application in addition to its uses.

Object database capabilities includes, message passing,
extens1b111ty and h1erarch1cal structure are important for multimedia
systemis.

T EE w
/M/ essage Passing allows object to interact by invoking each
other process of handling off data from one component

of appl1cat1on to another.

e D
ﬁxtensnblllty means that the set of operations, structures and

constraints thatare available to operations are not fixed. Developers
can develop new operations for their own applications.

Three key concepts of object-oriented software technology that

- are important for multimedia systems:

,l/Eﬁapsulatlon

soc1at10n

./elasmﬁcatxon

Class libraries are defined to describe real world entities, it also

support function such as data conversions and presentation of data o

adopted to the user environment.

Encapsulatlon is one of the advantage of object oriented
software it allow the development of open system where one parTf
the application does not need to know the functioning of another par part.
Ithides the inner functioning of each component.

351
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The inheritance mechanism allows building objects rapidly with
characteristics similar to the parent. New classes of objects can be
created by inheriting the attributes and methods of existing classes.

- 3.7.3 Database Organization for Multimedia Applications

The following are some key issues of data orgénization for :

multimedia system;
.d./Da’ta Independence
mmmon Distributed Database Architecture

37 Distibuted Database Servers
Mtimedia Object Management
1. Data Independence

" Flexible access bya mimber of database requires that the data

be independent from the application so that the future application can
access the data.

Key features of data independeht designs are,
Storage design is independent of specific applications.
Explicit data definitions are independent of application programs.

Users need not know the physical storage structure and data
format.

Integrity assurance is independent of application programs.

Recovery is independent of application program.

2. Cqmmon Distributed Databa_se Architecture

-

The insulation of data from an application and distributed

application accéss present the opportunity to employ common
distributed database architecture.
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Key features
- » Multiple independent data structure in system.
« Uniform distributed access by clients.
. A single point for récovery of each database server. -
« Convenient data reorganization to suit requirement.
 Tunability and creation of objects classes.
* Expandability.

3. Distributed Database Servers

Distributed database servers are a dedicated resource on a
network accessible to a number of applications.

The database server is built for growth and enhancement a.nd the
network provides the opportunity to grow the application and distributed
access to the data.

4. Multimedia Object Management

The Object Management system must be capable of indexi-ng,

grouping and storj imedia objects in distributed hi . 1

storage system, and accessi is ohj d}ba51s.

This system will not support the storage of multiple copies.

' 3.7.4 Transaction Management for Multimedia System

i\dultimedia transaction is defined as the sequence of events that
starts when a user makes request to display, edit or print a hypermedia
document.

The transaction is complete when the user releases the hypermedia
document and stores back. The edited version and discard the copy in
memory.
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During the course of transaction the user may add new data
elements, including live full motion Vldeo using video camera attached
to the workstation.

In a genera) data transaction, it become more complex when
data has to be retrieved from multiple data servers.

O

. A m/permedla document cannot be presented successfully to the
user until all of its components are available for display and negotiations

have been completed with the Serversto piay out the datratthe rate

required by the workstatlon

. Using the concepts of objects, we can find the solutlon for3D Y
transactional management system. :

S

s st e E e e e

m—
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Explicit connections or links allow readers to move from one
e

Jocation to another in a docu or to other documm
reader wi mmiough references inan encyclopedia. <

Hypérmedia is an extension of hypertext in that these electronic
uments will also include virtually any kind of information that can be
tored in electronic storage such as audio, animated video, graphics or

full motionvideo-"These documents will encapsulate storage and format
conversion information.

The encapsulated information will convert and adapi cuments
for the user based on where that user is located and what equipment is
.——_—_—N e et '

vailable as the user’s desktop.
;M.b_ulmlmp_uﬁngmrks allow the user to use of

hypermedia documents. It is used for electronic mail and workflow

applications provide a rich functionality for exchanging a variety of
information types.

The hypertext technology was first introduced to move around 4
R
text based databases, with hypermedia it is extend upto networks and
e e 2
to support a variety of data formats other than text,

The function‘O_I;’E_has introduced to display video clips jn
hypermedia documents. Products such as Lotus Notes use these
features to provide hypermedia capabilities. ~

There are many problem when multiple users share the same

- documentsin the network, example, maintiining version control, managing
- . el - Tp—— - T — <
organized access to documents and locating documents and so on.

* An important issue in the hypermedia document is storage. In
this the embedded components may also be included in other
documents, the hypermedia documents needs to store only reference
to the documents. These references are resolved before the document
is presented to the user. | '
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ATM on the other hand, it is capable of lower speeds workstation
it reduces number of devices, protocol translation require for
- communication between local and wide area network.

3.4 Evolving Technologies for Multimedia Systems

Multimedia applications use a number of technologies generated
for both commercial business applications as well as the video game
industries. -

The gap between these two area has been narrowing as game
become more complex and multimedia applications start making use of
interactive video techniques developed originally for game systems. The
digital TV will accelerate the integration of business and game system
technologies.

3.4.1 Hypermedia Documents

——————

‘Technical and business documents are increasingly being written

in electronic form, they also read in electronic form.
Fast network allowed this hypermedia documents.
Hypermedia documents contains, text, embedded or linked

ypertext. : -

. «multimedia objects such as image_s, audio or full-motion video. Ithas -
SO0t
—_

a. Hypertext

Hypertext implements the o£ganization of non sequential data by
natural associations of information rather than hierarchical filling structure
N
-asin paper based text documents.

Itallows authors to link information together create information

' path through a large volume of related text in documents, annotate

~existing text and append notes that direct readers to biblographic

information or to other reference material.
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