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Reference Model 

Reference Model offers a means of standardization which is acceptable worldwide. Since 

people using the computer network are located over a wide physical range and their network 

devices might have heterogeneous architecture. In order to provide communication among 

heterogeneous devices, we need a standardized model i.e. a reference model, which would 

provide us way how these devices can communicate regardless their architecture. 

We have two reference models such as OSI model and TCP/IP reference model, however, the 

OSI model is a hypothetical one but the TCP/IP is absolutely practical model. 

OSI Model 

OSI is acronym of Open System Interface. This model is developed by the International 

organization of Standardization (ISO) and therefore also referred as ISO-OSI Model. 

The OSI model consists of seven layers as shown in the following diagram. Each layer has a 

specific function, however each layer provide services to the layer above. 

 



 

Physical Layer 

The Physical layer is responsible for the following activities: 

 Activating, maintaining and deactivating the physical connection. 

 Defining voltages and data rates needed for transmission. 

 Converting digital bits into electrical signal. 

 Deciding whether the connection is simplex, half duplex or full duplex. 

Data Link Layer 

The data link layer performs the following functions: 

 Performs synchronization and error control for the information which is to be transmitted 

over the physical link. 

 Enables error detection, and adds error detection bits to the data which are to be 

transmitted. 

Network Layer 

Following are the functions of Network Layer: 

 To route the signals through various channels to the other end. 

 To act as the network controller by deciding which route data should take. 

 To divide the outgoing messages into packets and to assemble incoming packets into 

messages for higher levels. 

Transport Layer 

The Transport layer performs the following functions: 

 It decides if the data transmission should take place on parallel paths or single path. 

 It performs multiplexing, splitting on the data. 

 It breaks the data groups into smaller units so that they are handled more efficiently by 

the network layer. 

The Transport Layer guarantees transmission of data from one end to other end. 

Session Layer 

The Session layer performs the following functions: 



 Manages the messages and synchronizes conversations between two different 

applications. 

 It controls logging on and off, user identification, billing and session management. 

Presentation Layer 

The Presentation layer performs the following functions: 

 This layer makes it sure that the information is delivered in such a form that the 

receiving system will understand and use it. 

Application Layer 

The Application layer performs the following functions: 

 It provides different services such as manipulation of information in several ways, 

retransferring the files of information, distributing the results etc. 

 The functions such as LOGIN or password checking are also performed by the 

application layer. 

 

Internet Service Providers (ISP) 

Internet Service Provider (ISP) is a company offering access to internet. They offer various 

services: 

 Internet Access 

 Domain name registration 

 Dial-up access 

 Leased line access 

ISP Types 

ISPs can broadly be classified into six categories as shown in the following diagram: 



 

Access providers 

They provide access to internet through telephone lines, cable wi-fi or fiber optics. 

Mailbox Provider 

Such providers offer mailbox hosting services. 

Hosting ISPs 

Hosting ISPs offers e-mail, and other web hosting services such as virtual machines, clouds etc. 

Virtual ISPs 

Such ISPs offer internet access via other ISP services. 

Free ISPs 

Free ISPs do not charge for internet services. 

Connection Types 

There exist several ways to connect to the internet. Following are these connection types 

available: 

1. Dial-up Connection 

2. ISDN 

3. DSL 

4. Cable TV Internet connections 

5. Satellite Internet connections 

6. Wireless Internet Connections 



Dial-up Connection 

Dial-up connection uses telephone line to connect PC to the internet. It requires a modem to 

setup dial-up connection. This modem works as an interface between PC and the telephone line. 

There is also a communication program that instructs the modem to make a call to specific 

number provided by an ISP. 

Dial-up connection uses either of the following protocols: 

1. Serial Line Internet Protocol (SLIP) 

2. Point to Point Protocol (PPP) 

The following diagram shows the accessing internet using modem: 

 

 

ISDN 

ISDN is acronym of Integrated Services Digital Network. It establishes the connection using 

the phone lines which carry digital signals instead of analog signals. 

There are two techniques to deliver ISDN services: 

1. Basic Rate Interface (BRI) 

2. Primary Rate Interface (PRI) 

Key points: 

 The BRI ISDN consists of three distinct channels on a single ISDN line: t1o 64kbps B 

(Bearer) channel and one 16kbps D (Delta or Data) channels. 

 The PRI ISDN consists of 23 B channels and one D channels with both have operating 

capacity of 64kbps individually making a total transmission rate of 1.54Mbps. 

The following diagram shows accessing internet using ISDN connection: 



 

DSL 

DSL is acronym of Digital Subscriber Line. It is a form of broadband connection as it 

provides connection over ordinary telephone lines. 

Following are the several versions of DSL technique available today: 

1. Asymmetric DSL (ADSL) 

2. Symmetric DSL (SDSL) 

3. High bit-rate DSL (HDSL) 

4. Rate adaptive DSL (RDSL) 

5. Very high bit-rate DSL (VDSL) 

6. ISDN DSL (IDSL) 

All of the above mentioned technologies differ in their upload and download speed, bit transfer 

rate and level of service. 

The following diagram shows that how we can connect to internet using DSL technology: 



 

 

Cable TV Internet Connection 

Cable TV Internet connection is provided through Cable TV lines. It uses coaxial cable which is 

capable of transferring data at much higher speed than common telephone line. 

Key Points: 

 A cable modem is used to access this service, provided by the cable operator. 

 The Cable modem comprises of two connections: one for internet service and other for 

Cable TV signals. 

 Since Cable TV internet connections share a set amount of bandwidth with a group of 

customers, therefore, data transfer rate also depends on number of customers using the 

internet at the same time. 

The following diagram shows that how internet is accessed using Cable TV connection: 



 

Satellite Internet Connection 

Satellite Internet connection offers high speed connection to the internet. There are two types of 

satellite internet connection: one way connection or two way connection. 

In one way connection, we can only download data but if we want to upload, we need a dialup 

access through ISP over telephone line. 

In two way connection, we can download and upload the data by the satellite. It does not require 

any dialup connection. 

The following diagram shows how internet is accessed using satellite internet connection: 

 

 



 

Wireless Internet Connection 

Wireless Internet Connection makes use of radio frequency bands to connect to the internet and 

offers a very high speed. The wireless internet connection can be obtained by either WiFi or 

Bluetooth. 

Key Points: 

 Wi Fi wireless technology is based on IEEE 802.11 standards which allow the electronic 

device to connect to the internet. 

 Bluetooth wireless technology makes use of short-wavelength radio waves and helps to 

create personal area network (PAN). 

 

Internet Protocol (IP) 

Internet Protocol is connectionless and unreliable protocol. It ensures no guarantee of 

successfully transmission of data. 

In order to make it reliable, it must be paired with reliable protocol such as TCP at the transport 

layer. 

Internet protocol transmits the data in form of a datagram as shown in the following diagram: 

 

 



Points to remember: 

 The length of datagram is variable. 

 The Datagram is divided into two parts: header and data. 

 The length of header is 20 to 60 bytes. 

 The header contains information for routing and delivery of the packet. 

User Datagram Protocol (UDP) 

Like IP, UDP is connectionless and unreliable protocol. It doesn’t require making a connection 

with the host to exchange data. Since UDP is unreliable protocol, there is no mechanism for 

ensuring that data sent is received. 

UDP transmits the data in form of a datagram. The UDP datagram consists of five parts as 

shown in the following diagram: 

 

Points to remember: 

 UDP is used by the application that typically transmit small amount of data at one time. 

 UDP provides protocol port used i.e. UDP message contains both source and destination 

port number, that makes it possible for UDP software at the destination to deliver the 

message to correct application program. 

File Transfer Protocol (FTP) 

FTP is used to copy files from one host to another. FTP offers the mechanism for the same in 

following manner: 

 FTP creates two processes such as Control Process and Data Transfer Process at both 

ends i.e. at client as well as at server. 

 FTP establishes two different connections: one is for data transfer and other is for control 

information. 

 Control connection is made between control processes while Data Connection is 

made between<="" b=""> 

 FTP uses port 21 for the control connection and Port 20 for the data connection. 



 

 

Trivial File Transfer Protocol (TFTP) 

Trivial File Transfer Protocol is also used to transfer the files but it transfers the files without 

authentication. Unlike FTP, TFTP does not separate control and data information. Since there is 

no authentication exists, TFTP lacks in security features therefore it is not recommended to use 

TFTP. 

Key points 

 TFTP makes use of UDP for data transport. Each TFTP message is carried in separate 

UDP datagram. 

 The first two bytes of a TFTP message specify the type of message. 

 The TFTP session is initiated when a TFTP client sends a request to upload or download 

a file. 

 The request is sent from an ephemeral UDP port to the UDP port 69 of an TFTP server. 

 

 

 

 

 

 

 

 



Difference between FTP and TFTP 

 

 

Telnet 

Telnet is a protocol used to log in to remote computer on the internet. There are a number of 

Telnet clients having user friendly user interface. The following diagram shows a person is 

logged in to computer A, and from there, he remote logged into computer B. 

 

Hyper Text Transfer Protocol (HTTP) 

HTTP is a communication protocol. It defines mechanism for communication between browser 

and the web server. It is also called request and response protocol because the communication 

between browser and server takes place in request and response pairs. 

HTTP Request 

HTTP request comprises of lines which contains: 

 Request line 



 Header Fields 

 Message body 

Key Points 

 The first line i.e. the Request line specifies the request method i.e. Get or Post. 

 The second line specifies the header which indicates the domain name of the server from 

where index.htm is retrieved. 

HTTP Response 

Like HTTP request, HTTP response also has certain structure. HTTP response contains: 

 Status line 

 Headers 

 Message body 

Different Types of Internet Connections 

There are many ways a personal electronic device can connect to the internet.  They all use 

different hardware and each has a range of connection speeds.  As technology changes, faster 

internet connections are needed to handle those changes.  I thought it would be interesting to list 

some of the different types of internet connections that are available for home and personal use, 

paired with their average speeds. 

Dial-Up (Analog 56K). 

Dial-up access is cheap but slow. A modem (internal or external) connects to the Internet after 

the computer dials a phone number.  This analog signal is converted to digital via the modem and 

sent over a land-line serviced by a public telephone network.  Telephone lines are variable in 

quality and the connection can be poor at times.  The lines regularly experience interference and 

this affects the speed, anywhere from 28K to 56K.  Since a computer or other device shares the 

same line as the telephone, they can’t be active at the same time. 

DSL.  DSL stands for Digital Subscriber Line.  It is an internet connection that is always “on”. 

 This uses 2 lines so your phone is not tied up when your computer is connected.  There is also 



no need to dial a phone number to connect.  DSL uses a router to transport data and the range of 

connection speed, depending on the service offered, is between 128K to 8 Mbps. 

Cable.  Cable provides an internet connection through a cable modem and operates over cable 

TV lines.  There are different speeds depending on if you are uploading data transmissions or 

downloading.  Since the coax cable provides a much greater bandwidth over dial-up or DSL 

telephone lines, you can get faster access.  Cable speeds range from 512K to 20 Mbps. 

Wireless.   Wireless, or Wi-Fi, as the name suggests, does not use telephone lines or cables to 

connect to the internet.   Instead, it uses radio frequency.  Wireless is also an always on 

connection and it can be accessed from just about anywhere.  Wireless networks are growing in 

coverage areas by the minute so when I mean access from just about anywhere, I really mean it.  

Speeds will vary, and the range is between 5 Mbps to 20 Mbps. 

Satellite.  Satellite accesses the internet via a satellite in Earth’s orbit. The enormous distance 

that a signal travels from earth to satellite and back again, provides a delayed connection 

compared to cable and DSL.  Satellite connection speeds are around 512K to 2.0 Mbps. 

Cellular.  Cellular technology provides wireless Internet access through cell phones.  The speeds 

vary depending on the provider, but the most common are 3G and 4G speeds.  A 3G is a term 

that describes a 3rd generation cellular network obtaining mobile speeds of around 2.0 Mbps.  4G 

is the fourth generation of cellular wireless standards. The goal of 4G is to achieve peak mobile 

speeds of 100 Mbps but the reality is about 21 Mbps currently. 

The Internet Tools 

 

Archie 

Archie is a search tool, developed at McGill University, which archives lists of files 

located on 'anonymous FTP' sites. Internet users can access public Archie sites and search 

the Archie index for file names. The Archie server will return a list of hits, including the 



name of the file or directory, its size, the date it was last altered, and the name of the FTP 

server on which it is stored. 

What follows is a list of publicly accessible Archie servers. Internet users can Telnet to 

these sites, login as 'archie', and conduct searches. 

It is always advisable when choosing an Archie server to choose one close to you. All 

Archie servers have the same capabilities, so choosing one close to home will never be to 

your disadvantage and will always be appreciated by other Net users. 

E-Mail 

Electronic Mail was one of the original uses of the Internet. By assigning individual 

addresses to users, the routing system of the Internet is able to direct messages from user 

to user. This process is usually very quick, because electronic mail is often made up of 

small quantities of low-ASCII (plain text), which is not resource intensive. Many 

electronic mail packages are commerically available for SLIP, PPP and Direct 

Connections to the Internet. 

FTP 

File Transfer Protocol. FTP is one of the standard languages of the Internet which 

determines how files are transferred from one location to another. 

Many FTP sites are called Anonymous FTP sites, because they allow users to log in with 

the user name 'anonymous'. This is much like being able to go to a private club as a guest. 

It also means that certain restrictions will govern the use of a site by an anonymous user. 

For example, an anonymous user will not usually be able to alter the contents of a 

directory, though they may download from it. 

FTP is a client server application, which means that an Internet user must have access to 

an FTP client (a program which resides on the user's computer or host computer to which 

they dial-up), and an FTP server (a host computer on the Internet which will allow users 

to connect and access files). 

Gopher 

A menu-driven system of organizing information in a hierarchical and intuitive order. 

What makes gopher so useful is that it is a browsing tool. It doesn't just tell you where a 

document is, it takes you there, offers the document for your perusal and then offers you 

the choice of abandoning it, e-mailing it to your account or saving it to your notebook. 

The following is an extract from the Internet Gopher Protocol: 

http://www.chebucto.ns.ca/Government/IndustryCanada/archie.htm


University of Minnesota Microcomputer and Workstation Networks Center Spring 1991; 

Revised Spring 1992. Bob Alberti, Farhad Anklesaria, Paul Lindner, Mark McCahill, 

Daniel Torrey. 

gopher 

n. 1. Any of various short tailed, burrowing mammals of the family Geomyidae, of North 

America. 2. (Amer. colloq.) Native or inhabitant of Minnesota: the Gopher State. 3. 

(Amer. colloq.) One who runs errands, does odd-jobs, fetches or delivers documents for 

office staff. 4. (computer tech.) software following a simple protocol for burrowing 

through a TCP/IP internet. 

The Internet Gopher protocol is designed for distributed document search and retrieval. 

The protocol and software follows a client-server model. Documents reside on many 

autonomous servers on the Internet. Users run client software on their desktop systems, 

connecting to a server and sending the server a line of text, such as a search word. 

The Gopher interface is designed to resemble a file system to enable users to easily 

access files and documents which are arranged according to categories. The Gopher 

collects menus and documents from all over the Internet and presents them for display or 

mailing in a standard menu format. 

HTML 

HyperText Markup Language. HTML is a set of codes which World Wide Web Browsers 

use to display documents in a rich format. The codes are ordinarily placed within corner 

brackets. The way a user would instruct a browser to display text in italics would be to 

insert italics codes on either side of the text, such as the following. <i>This text would be 

displayed in italics.</i> 

HTTP 

HyperText Transfer Protocol. This is the language used by the World Wide Web to 

transfer files during a client-server session. 

 

 

 

Listserv 

An automated mailing list to which Internet users can subscribe and will receive mail 

from regularly. Listservs are often designed for the purpose of participating in 

discussions about specific topics. 



TCP/IP 

Transmission Control Protocol/Internet Protocol. This is the language which is the heart 

of the Internet, and allows computers to exchange information by using the different 

Internet tools. 

TELNET 

The Terminal Emulation protocol which allows users to log in to host computers 

remotely over the Internet. Telnet applications are available for most operating systems 

and are typically provided with Internet access accounts. 

USENET 

A distributed and decentralized world-wide system of topical discussion groups which 

are arranged according to abbreviated prefix and suffix groups. The following is an 

example. 

alt. - prefix indicating alternative discussion groups 

comp. - prefix indicating computer-related discussion groups 

rec. - prefix indicating recreational discussion groups 

There are approximately ten thousand different news groups. 

VERONICA 

Very Easy Rodent Oriented Net-wide Index to Computerized Archives. A search engine 

which locates menu items from Gopher servers around the world. Veronica is accessed 

through Gopher sites. 

World Wide Web (WWW) 

The World Wide Web is a client-server application system which transfers text, graphics 

and sound files through the HyperText Transfer Protocol. The WWW clients are called 

Web Browsers. There are many available, such as Mosaic and Netscape, both of which 

are compatible with PC, Macintosh and Unix. 

Levels of Internet Connectivity 

 Level 1 - Access through a gateway 

 Level 2 - Access via modem to host connected to network 

 Level 3 - Direct Internet Access 

Level 1 Connectivity 



 Services are limited to what gateway supports 

Examples 

 Department's / University's Computer Network. 

 America On-Line, Compuserve, Prodigy, etc. 

 Sub-network is not really on the Internet but has access to it in 

accordance with traffic allowed through gateway 

 

Level 2 Connectivity 

 Services are limited to what the connected-to host (H2) provides 

 Everything is accomplished through the H2 

 File transfers from Internet to H1 require two downloads: 

  Internet         to H2 and H2 to H1 

 Level 2 connectivity is the most prevalent of Internet access 

 

              

 

Level 3 Connectivity for Consumer 

Some local companies provide Serial Line Interface Protocol (SLIP) or Point-

to-Point Protocol (PPP) Internet access 



         

Definition of Multimedia 

By definition Multimedia is a representation of information in an attractive and 
interactive manner with the use of a combination of text, audio, video, graphics and 
animation. In other words we can say that Multimedia is a computerized method of 
presenting information combining textual data, audio, visuals (video), graphics and 
animations. For examples: E-Mail, Yahoo Messenger, Video Conferencing, and 
Multimedia Message Service (MMS). 

Multimedia as name suggests is the combination of Multi and Media that is many types 
of media (hardware/software) used for communication of information. 

 



 

 

Components of Multimedia 

Following are the common components of multimedia: 

 Text- All multimedia productions contain some amount of text. The text can have 

various types of fonts and sizes to suit the profession presentation of the 
multimedia software. 

 Graphics- Graphics make the multimedia application attractive. In many cases 
people do not like reading large amount of textual matter on the screen. 
Therefore, graphics are used more often than text to explain a concept, present 
background information etc. There are two types of Graphics: 

o Bitmap images- Bitmap images are real images that can be captured 
from devices such as digital cameras or scanners. Generally bitmap 
images are not editable. Bitmap images require a large amount of 
memory. 

o Vector Graphics- Vector graphics are drawn on the computer and only 
require a small amount of memory. These graphics are editable. 

 Audio- A multimedia application may require the use of speech, music and 
sound effects. These are called audio or sound element of multimedia.Speech is 
also a perfect way for teaching. Audio are of analog and digital types. Analog 
audio or sound refers to the original sound signal. Computer stores the sound in 
digital form. Therefore, the sound used in multimedia application is digital audio. 

 Video- The term video refers to the moving picture, accompanied by sound such 

as a picture in television. Video element of multimedia application gives a lot of 
information in small duration of time. Digital video is useful in multimedia 



application for showing real life objects. Video have highest performance 
demand on the computer memory and on the bandwidth if placed on the 
internet. Digital video files can be stored like any other files in the computer and 
the quality of the video can still be maintained. The digital video files can be 
transferred within a computer network. The digital video clips can be edited 
easily. 

 Animation- Animation is a process of making a static image look like it is 
moving. An animation is just a continuous series of still images that are 
displayed in a sequence. The animation can be used effectively for attracting 
attention. Animation also makes a presentation light and attractive. Animation is 
very popular in multimedia application 

Applications of Multimedia 

Following are the common areas of applications of multimedia. 

 Multimedia in Business- Multimedia can be used in many applications in a 
business. The multimedia technology along with communication technology has 
opened the door for information of global wok groups. Today the team members 
may be working anywhere and can work for various companies. Thus the work 
place will become global. The multimedia network should support the following 
facilities: 

o Voice Mail 

o Electronic Mail 

o Multimedia based FAX 

o Office Needs 

o Employee Training 

o Sales and Other types of Group Presentation 

o Records Management 

 Multimedia in Marketing and Advertising- By using multimedia marketing of 

new products can be greatly enhanced. Multimedia boost communication on an 
affordable cost opened the way for the marketing and advertising personnel. 
Presentation that have flying banners, video transitions, animations, and sound 
effects are some of the elements used in composing a multimedia based 
advertisement to appeal to the consumer in a way never used before and 
promote the sale of the products. 

 Multimedia in Entertainment- By using multimedia marketing of new products 
can be greatly enhanced. Multimedia boost communication on an affordable 
cost opened the way for the marketing and advertising personnel. Presentation 
that have flying banners, video transitions, animations, and sound effects are 
some of the elements used in composing a multimedia based advertisement to 



appeal to the consumer in a way never used before and promote the sale of the 
products. 

 Multimedia in Education- Many computer games with focus on education are 
now available. Consider an example of an educational game which plays 
various rhymes for kids. The child can paint the pictures, increase reduce size of 
various objects etc apart from just playing the rhymes.Several other multimedia 
packages are available in the market which provide a lot of detailed information 
and playing capabilities to kids. 

 Multimedia in Bank- Bank is another public place where multimedia is finding 
more and more application in recent times. People go to bank to open 
saving/current accounts, deposit funds, withdraw money, know various financial 
schemes of the bank, obtain loans etc. Every bank has a lot of information which 
it wants to impart to in customers. For this purpose, it can use multimedia in 
many ways. Bank also displays information about its various schemes on a PC 
monitor placed in the rest area for customers. Today on-line and internet 
banking have become very popular. These use multimedia extensively. 
Multimedia is thus helping banks give service to their customers and also in 
educating them about banks attractive finance schemes. 

 Multimedia in Hospital- Multimedia best use in hospitals is for real time 
monitoring of conditions of patients in critical illness or accident. The conditions 
are displayed continuously on a computer screen and can alert the doctor/nurse 
on duty if any changes are observed on the screen. Multimedia makes it 
possible to consult a surgeon or an expert who can watch an ongoing surgery 
line on his PC monitor and give online advice at any crucial juncture. 

In hospitals multimedia can also be used to diagnose an illness with CD-ROMs/ 
Cassettes/ DVDs full of multimedia based information about various diseases 
and their treatment.Some hospitals extensively use multimedia presentations in 
training their junior staff of doctors and nurses. Multimedia displays are now 
extensively used during critical surgeries. 

 Communication Technology and Multimedia Services- The advancement of 

high computing abilities, communication ways and relevant standards has 
started the beginning of an era where you will be provided with multimedia 
facilities at home. These services may include: 

o Basic Television Services 

o Interactive entertainment 

o Digital Audio 

o Video on demand 

o Home shopping 

o Financial Transactions 

o Interactive multiplayer or single player games 



o Digital multimedia libraries 

o E-Newspapers, e-magazines 

 

 

2.2 Multimedia Building Blocks  

1. Text : Text and symbols are very important for communication in any medium. With 

the recent explosion of the Internet and World Wide Web, text has become more the 

important than ever. Web is HTML (Hyper text Markup language) originally designed to 

display simple text documents on computer screens, with occasional graphic images 

thrown in as illustrations 

2. Audio : Sound is perhaps the most element of multimedia. It can provide the listening 

pleasure of music, the startling accent of special effects or the ambience of a mood-

setting background. 

 3. Images : Images whether represented analog or digital plays a vital role in a 

multimedia. It is expressed in the form of still picture, painting or a photograph taken 

through a digital camera. 

 4. Animation : Animation is the rapid display of a sequence of images of 2-D artwork 

or model positions in order to create an illusion of movement. It is an optical illusion of 

motion due to the phenomenon of persistence of vision, and can be created and 

demonstrated in a number of ways.  

5. Video : Digital video has supplanted analog video as the method of choice for making 

video for multimedia use. Video in multimedia are used to portray real time moving 

pictures in a multimedia project. 

Aims and Objectives 

 In this lesson we will learn the basics of animation and video. At the end of this lesson 

the learner will be able to 

i) List the different animation techniques. 

ii) Enumerate the software used for animation.  

iii) List the different broadcasting standards. 

iv) Describe the basics of video recording and how they relate to 

multimedia production.  

v) Have a knowledge on different video formats. 

 



Introduction 

 Animation makes static presentations come alive. It is visual change over time and can 

add great power to our multimedia projects. Carefully planned, well-executed video clips 

can make a dramatic difference in a multimedia project. Animation is created from 

drawn pictures and video is created using real time visuals. 

Principles of Animation 

 Animation is the rapid display of a sequence of images of 2-D artwork or model 

positions in order to create an illusion of movement. It is an optical illusion of motion due 

to the phenomenon of persistence of vision, and can be created and demonstrated in a 

number of ways. The most common method of presenting animation is as a motion 

picture or video program, although several other forms of presenting animation also 

exist 

Animation is possible because of a biological phenomenon known as persistence of 

vision and a psychological phenomenon called phi. An object seen by the human eye 

remains chemically mapped on the eye’s retina for a brief time after viewing. Combined 

with the human mind’s need to conceptually complete a perceived action, this makes it 

possible for a series of images that are changed very slightly and very rapidly, one after 

the other, to seemingly blend together into a visual illusion of movement. The following 

shows a few cells or frames of a rotating logo. When the images are progressively and 

rapidly changed, the arrow of the compass is perceived to be spinning. 

 

 

Television video builds entire frames or pictures every second; the speed with which 

each frame is replaced by the next one makes the images appear to blend smoothly 

into movement. To make an object travel across the screen while it changes its shape, 

just change the shape and also move or translate it a few pixels for each frame. 

Animation Techniques  

When you create an animation, organize its execution into a series of logical steps. 

First, gather up in your mind all the activities you wish to provide in the animation; if it is 

complicated, you may wish to create a written script with a list of activities and required 

objects. Choose the animation tool best suited for the job. Then build and tweak your 

sequences; experiment with lighting effects. Allow plenty of time for this phase when 



you are experimenting and testing. Finally, post-process your animation, doing any 

special rendering and adding sound effects 

1.Cel Animation  

The term cel derives from the clear celluloid sheets that were used for drawing each 

frame, which have been replaced today by acetate or plastic. Cels of famous animated 

cartoons have become sought-after, suitable-for-framing collector’s items.  

Cel animation artwork begins with keyframes (the first and last frame of an action). For 

example, when an animated figure of a man walks across the screen, he balances the 

weight of his entire body on one foot and then the other in a series of falls and 

recoveries, with the opposite foot and leg catching up to support the body. 

 The animation techniques made famous by Disney use a series of progressively 

different on each frame of movie film which plays at 24 frames per second 

 A minute of animation may thus require as many as 1,440 separate frames. 

 The term cel derives from the clear celluloid sheets that were used for drawing 

each frame, which is been replaced today by acetate or plastic. 

 Cel animation artwork begins with keyframes. 

 

Computer Animation Computer animation programs typically employ the same 

logic and procedural concepts as cel animation, using layer, keyframe, and 

tweening techniques, and even borrowing from the vocabulary of classic 

animators. On the computer, paint is most often filled or drawn with tools using 

features such as gradients and antialiasing. The word links, in computer 

animation terminology, usually means special methods for computing RGB pixel 

values, providing edge detection, and layering so that images can blend or 

otherwise mix their colors to produce special transparencies, inversions, and 

effects. 

 Computer Animation is same as that of the logic and procedural concepts 

as cel animation and use the vocabulary of classic cel animation – terms 

such as layer, Keyframe, and tweening. 

 The primary difference between the animation software program is in how 

much must be drawn by the animator and how much is automatically 

generated by the software 

 In 2D animation the animator creates an object and describes a path for 

the object to follow. The software takes over, actually creating the 

animation on the fly as the program is being viewed by your user. 

 In 3D animation the animator puts his effort in creating the models of 

individual and designing the characteristic of their shapes and surfaces.   



 Paint is most often filled or drawn with tools using features such as 

gradients and anti- aliasing. 

Kinematics  

 It is the study of the movement and motion of structures that have joints, such as a 

walking man.   

 Inverse Kinematics is in high-end 3D programs, it is the process by which, you link 

objects such as hands to arms and define their relationships and limits.   

 Once those relationships are set you can drag these parts around and let the computer 

calculate the result. 

Morphing   

Morphing is popular effect in which one image transforms into another. Morphing 

application and other modeling tools that offer this effect can perform transition not 

only between still images but often between moving images as well.  

Multimedia Systems- M.Sc(IT) 34  The morphed images were built at a rate of 8 

frames per second, with each transition taking a total of 4 seconds.  

 Some product that uses the morphing features are as follows 

 o Black Belt’s Easy Morph and WinImages,  

o Human Software’s Squizz  

o Valis Group’s Flo , MetaFlo, and MovieFlo. 

Animation File Formats  

Some file formats are designed specifically to contain animations and the can be 

ported among application and platforms with the proper translators.   

Director *.dir, *.dcr  

AnimationPro *.fli, *.flc 

3D Studio Max *.max   

SuperCard and Director *.pics  

CompuServe *.gif  

Flash *.fla, *.swf 
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