Multimedia System

Course Code: CACS457 | Year/Semester: IV / VIII

Unit 1: Introduction
(6 Hours)

Multimedia System gives students the concept, structure, and components needed to understand how text,
images, audio, video, and animation are combined, processed, and delivered together as a single integrated
experience. This unit introduces the basic ideas, structure, and building blocks of multimedia before later
units go deeper into sound, images, video, compression, and design.

1. Multimedia and Its Applications

Multimedia simply means using more than one type, or 'medium’, of content together — for example text,
pictures, sound, video, and animation combined in a single presentation or application. In plain words: instead
of just reading plain text, you see pictures, hear sound, and maybe watch a short video, all in the same place,
at the same time.

The word itself comes from 'multi' (many) and 'media’ (means of communication). A multimedia system is
therefore any computer-based system that can create, store, manage, and play back this combination of media
types in a coordinated, interactive way.

Common Applications of Multimedia

Application Area How Multimedia is Used

Education / E-Learning Animated lessons, narrated slides, interactive quizzes, virtual labs
Entertainment Movies, video games, music streaming, virtual/augmented reality
Business Video conferencing, product demos, advertising, presentations
Medicine MRI/CT image viewing, surgical simulation, tele-medicine video calls
Journalism / News Online news with embedded video, audio clips, infographics
Engineering / Design CAD visualization, 3D modeling, simulation walkthroughs

Public Information Kiosks at airports/museums, digital signage, GPS map systems

Note: Almost every modern app you use — from YouTube to Google Maps to a college LMS — is a multimedia system
because it mixes at least two of these media types.



2. Global Structure of Multimedia

The 'global structure' simply describes how a multimedia system is organized in layers, from the physical
hardware at the bottom up to the actual application the user sees at the top. Each layer depends on the one
below it and hides its complexity from the layer above — this is the same layering idea used in networking
and operating systems.

Global Structure of Multimedia (Layered View)

Application Layer
(Education, Entertainment, Business, Medicine ...)

Multimedia Software / Authoring Layer
(Editing, Composition, Synchronization)

System Software Layer
(Operating System, Device Drivers, Codecs)

Hardware Layer
(CPU, Storage, Network, 1/O Devices)

Figure 1: Global structure of a multimedia system shown as four cooperating layers.

Hardware layer provides the raw processing power, storage, and input/output devices. System software layer
includes the operating system, device drivers, and codecs that let the hardware understand multimedia data
formats. Authoring/software layer provides the tools used to edit, compose, and synchronize different media.
Application layer is what the end-user actually interacts with — a game, an online course, a video-call app,
and so on.

A medium (plural: media) is simply the means or channel through which information is represented, stored,
transmitted, or perceived. In multimedia, the word is used for any single type of content, such as text, sound,
or an image, before it is combined with others.

Classification of medium is usually done as follows:

Classification Examples

Perception medium How humans perceive information — sight (visual), hearing (audio)

How information is internally coded — text/ASCII, raster image, vector

Representation medium . .
p graphics, sampled audio




Classification Examples

The tool/device used to present or capture it — monitor, speaker,

Presentation medium .
microphone, keyboard

Where the data physically resides — hard disk, SSD, optical disk, cloud

Storage medium
storage

How data travels from one place to another — copper cable, optical

Transmission medium . .. .
fibre, radio/wireless link

The medium used as a carrier between systems — a video file, a floppy

Information exchange medium .
g disk, a network packet stream

4. Multimedia System and Properties

A multimedia system is any system that supports more than one type of media and lets these media work

together, often with the user able to interact with the content rather than just passively receiving it. For a
system to truly be called a 'multimedia system’, it is generally expected to have the following properties:

o Combination of discrete and continuous media: e.g. text and images are discrete (fixed), while
audio/video are continuous (time-based).

« Independence between media: different media types are largely independent of each other but can still be
combined and synchronized.

o Computer-supported integration: the system uses a computer to control, integrate, and manipulate the
different media in a coordinated way.

o Real-time handling: continuous media such as audio and video must be processed and delivered fast
enough to avoid jitter or delay.

S. Characteristics of a Multimedia System

Characteristic Plain-English Meaning
Combination of media Uses two or more types of content (text, audio, video, etc.) together
Computer-controlled A computer manages creation, storage, and playback of all the media
Integrated Different media are merged into a single, unified presentation
Interactive User can often control what happens next — click, pause, choose a path

. . All media are converted into digital (binary) form to be processed by
Digital representation

computers

6. Challenges for Multimedia Systems

Because multimedia mixes very different kinds of data (small text files vs huge video files, for example) and
many of those types must be played back smoothly in real time, designing a good multimedia system is harder



than designing a system that only handles plain text. The main challenges are:
o Huge storage and bandwidth needs: uncompressed audio/video data is extremely large, so efficient
storage and compression are required.

o Real-time delivery (Quality of Service): audio and video must arrive and play back without noticeable
delay, jitter, or dropped frames.

» Synchronization between media: for example, lip movements in a video must match the audio track
exactly (lip-sync).

» Heterogeneous data types: the system must handle very different formats — text, bitmap images, vector
graphics, compressed audio/video — all at once.

e Device and platform variety: the same content must often work across many different devices, screen
sizes, and operating systems.

o Cost of hardware/software: high-quality capture, processing, and playback devices and tools can be
expensive.

Note: Most of these challenges (storage size, real-time delivery, synchronization) come back again in later units — Data
Compression and Video/Animation deal with them directly.

7. Components of Multimedia System

A multimedia system is built from several cooperating components, broadly grouped into hardware and
software, which together capture, process, store, and present multimedia content.

Components of a Multimedia System
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Figure 2: Major components of a multimedia system and how they interact.
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Component Role

Storage devices Hard disk, SSD, optical media — used to keep digital media data
Communication network Carries multimedia data between systems (e.g. internet, LAN)
Processing hardware/software CPU/GPU and codecs that compress, decompress, and render media
Input devices Keyboard, mouse, touch screen — used for user interaction

. Monitor, speakers, projector — used to present the final media to the
Output devices

user
Operating system support Provides drivers, scheduling, and APIs for multimedia hardware
Authoring & playback tools Software used to create (author) and play back multimedia content

8. Multimedia Building Blocks

The 'building blocks' are the basic media types that are combined to build any multimedia application. Every
multimedia product, however complex, is ultimately made by mixing some subset of these five basic blocks:

Multimedia Building Blocks

Graphics /

s Images
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Integrated

Multimedia
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Figure 3: The five basic multimedia building blocks combine into one presentation.

Building Block Plain Description

Text Letters, numbers, symbols — the simplest and smallest-sized medium
Graphics / Images Still pictures — either bitmap (pixel-based) or vector (shape-based)
Audio Sound — speech, music, sound effects, recorded or synthesized

A sequence of images (frames) played quickly to show motion, usually with

NASED audio




Building Block Plain Description

Computer-generated sequence of images that simulate movement, without
filming real video

9. Scope of Multimedia

The scope of multimedia refers to how widely it is used across modern computing and daily life. Multimedia

Animation

is no longer just 'extra decoration' for an application — it has become central to how people learn,
communicate, are entertained, and do business.

« Education: e-learning platforms, virtual classrooms, simulations for science and engineering practicals.

» Entertainment and media: streaming films, games, music platforms, virtual reality experiences.

» Business and marketing: product demos, online advertising, video conferencing, e-commerce product
galleries.

» Healthcare: medical imaging, tele-consultation, training simulations for surgeons.
« Government and public services: digital signage, public information kiosks, e-governance portals.

« Research and emerging fields: virtual reality (VR), augmented reality (AR), interactive 3D environments,
and Al-generated media are continuously expanding the scope of multimedia.

Note: This expanding scope is exactly why later units of this course (Sound & Audio, Images & Graphics, Video &
Animation, Compression, Design) each go deeper into one part of the multimedia picture.

Example 1: Identifying Multimedia Building Blocks in a Real Application

A college learning-management system (LMS) shows the following content on one lesson page: (a) typed
lecture notes, (b) a labelled diagram of a network, (c) a narrated audio explanation, (d) a recorded lecture
video, and (e) an animated flowchart showing data flow.

Question: Identify which multimedia building block each item belongs to, and state whether the system as a
whole qualifies as a 'multimedia system'.

Solution / Explanation:

(a) Typed lecture notes — Text building block.

(b) Labelled diagram — Graphics/Image building block.

(c) Narrated audio explanation — Audio building block.

(d) Recorded lecture video — Video building block (it also carries embedded audio).
(e) Animated flowchart — Animation building block.

Since the LMS page combines at least two of these media types in an integrated, computer-controlled, and
(through navigation/quizzes) interactive way, it satisfies the properties of a multimedia system described in
Section 4 — so yes, it qualifies as a multimedia system.

Example 2: Classifying a Medium



A student records a voice note on a smartphone, saves it as an MP3 file on the phone's internal storage, then
sends it to a friend over Wi-Fi.

Question: Identify the perception medium, storage medium, and transmission medium involved.

Solution / Explanation:

Perception medium: hearing — the friend perceives the voice note through sound (audio).
Storage medium: the phone's internal flash storage, where the MP3 file is physically saved.
Transmission medium: the Wi-Fi (wireless radio) link used to send the file to the friend's device.

This shows how a single everyday action (sending a voice note) actually passes through several different
'medium’ classifications described in Section 3.

Key Takeaways — Unit 1

o Multimedia means combining two or more media types (text, image, audio, video, animation) in an
integrated, computer-controlled way.

o The global structure of multimedia is organized as layers: hardware — system software — authoring
software — application.

* A 'medium' can be classified by perception, representation, presentation, storage, transmission, or
exchange role.

o Key properties of a multimedia system: combination of discrete & continuous media,
computer-supported integration, and real-time handling.

e Major challenges include huge storage/bandwidth needs, real-time delivery, synchronization, and
device variety.

o Core components include capture devices, storage, networks, processing hardware/software, 1/0O
devices, OS support, and authoring/playback tools.

o The five basic building blocks of multimedia are: Text, Graphics/Images, Audio, Video, and
Animation.

o The scope of multimedia spans education, entertainment, business, healthcare, government, and
emerging fields like VR/AR.

— End of Unit 1 —




