














































































































After another millisecond's worth of conversion time it emerges as an 
analogue signal from the soundcard output socket. This is a long journey, the 
exact length of which depends on the route taken. In the case of a PC, the 
Windows operating system has a lot of other things to do besides updating its 
standard Multimedia (MME) soundcard drivers. This means that more and 
larger buffers are needed to hold the audio data to ensure that nothing is lost. 
Typically, an application like Cubase VST using the bog-standard MME 
drivers will have a latency of maybe half a second, depending on your 
settings. This may not sound like much, but if you remember that it's the same 
length as a single beat at 120bpm, you can begin to understand why it's such a 
problem. It means that when you are recording, you can't hear what's being 
recorded until a beat after it happens. But most people only discover this after 
they buy a system and set everything up. No wonder they get frustrated! 
 
Solution 
What's the answer? Does every soundcard suffer from this problem? This is 
where things get more interesting. As most people would prefer to bypass the 
problems of latency altogether, I'll start there. As described above, the length 
of the route taken by the audio signal is largely due to the operating system, 
and the RAM buffers that are needed to keep the audio stream steady and 
glitch-free. The way to avoid all these delays is to keep the audio signal on the 
soundcard for monitoring purposes, and ignore the operating system 
completely. Soundcards usually contain some sort of digital mixer. This is 
either permanently burned into specialist DSP chips (like the Yamaha DSP 
Factory) or the soundcard uses generic, programmable DSP chips (more often 
than not by Motorola). In the latter case, the code for the digital mixer is 
downloaded from your hard drive before it can be used, a process which 
normally happens as your computer boots up. All the soundcard developer 
needs to do is provide a way for you to route the signal at the soundcard input 
socket to one or more of its output sockets – a sort of hardware thru. The route 
taken by the audio signal then involves and there you are – you can hear your 
input signal with no more delay than you get when using any outboard effects 
hardware. If your soundcard features multiple outputs, you can even create 
several different monitor mixes for individual musicians. Various sound card 
manufacturers have adopted this solution. 
The Lexicon Studio provides 'Punch Record', complete with its own software-
controlled mix level fader, which allows you to bypass the normal monitoring 
facilities inside applications like Cubase, and directly patch any selected 
combination of Lexicon Studio input signals through to one of the 
Lexicon Studio hardware gives output during recording. The MOTU 2408 has 
its CueMix Console utility, and the Event soundcard range has the Echo 
Console. The Yamaha DSP Factory has an extremely comprehensive digital 
mixer offering hardware thru as just one of its many features. 
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It can be confusing when you launch one of these routing and level control 
utilities, since many people assume that if it appears on a computer screen then 
the mechanics are no different from an application like Cubase VST. 
However, there is actually a big distinction between the two. Audio software 
such as Cubase VST runs entirely in software, and is therefore subject to 
operating system delays. The soundcard mixer utility, while it may be 
controlled using software, is actually a remote control for the DSP-based 
routing and level controls on the soundcard itself. Although changing the 
position of any control will be subject to operating system delays, the audio 
monitoring signals themselves never leave the soundcard, and are therefore 
entirely independent of the operating system. 
Questions: 
1. Critically analyze computer audio latency. 
2. What do you understand by latency? Explain. 

Source: http://www.soundonsound.com/sos/apr99/articles/letency.htm 

 

 Summary 
 

Following points have been discussed in this lesson: 

• Audio is an important component of multimedia which can be used to 
provide liveliness to a multimedia presentation. 

• The red book standard recommends audio recorded at a sample size of 16 
bits and sampling rate of 44.1 KHz. 

• MIDI is Musical Instrument Digital Interface 

• MIDI is a communication standard developed for electronic musical 
instruments and computers. 

• To make MIDI scores, however you will need sequencer software and a 
sound synthesizer.  

 

 LESSON-END ACTIVITIES 

Record an audio clip using sound recorder in Microsoft Windows for 1 minute. 
Note down the size of the file. Using any audio compression software convert 
the recorded file to MP3 format and compare the size of the audio. 
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 MCQ Questions 

1. ................................... is an example of uncompressed audio format. 

 

(a) MP3 

(b) AIFF 

(c)  TTA 

(d)  Mouse pack 

 

2.  Which of the following is not a function of monkey’s audio? 

(a) To reduce bandwidth 

(b) To reduce file transfer time 

(c) To reduce storage requirements 

(d) To support sound streams 

 

3.  Which of the following is not an open file format for storing data? 

(a) MPEG4 

(b)  VOX 

(c)  Windows Media Audio 

(d) GSM 

 

4. What is the largest entity on a CD called? 
(a)  Track  
(b)  Code 
(c)  Codec  
(d)  Encode 

5.  Which of the following formats is used in ringtones? 

 

(a)  DCT  

(b)  GSM 

(c)  MMF 

(d)  CDMA 

 

KEY   1. (b)  2. (d) 3. (c) 4. (a) 5. (c) 
 

BCA-107/58



 Terminal Questions 

 
Q1. Write a short note on audio file formats. 
Q2. What are the various advantages and disadvantages of MIDI? 
Q3. Describe analogue and digital sound. 
Q4. Have a discussion on the operations of digital video recordings. 
Q5. How is digital audio different from MIDI? 
Q6. Determine which audio formats are best suited for a multimedia project. 
Q7. Explain sampling rate and bit rate with an example. 
Q8. Describe types of digital audio file formats. 
Q9. Explain multimedia sound systems. 
Q10. Write a short note on the use of microphones in a multimedia presentation. 

 Model answers to “Check your progress” 

Check your progress1 
Audio editing includes the following: 

• Splicing and Assembly 

• Trimming 

• Multiple Tasks 

• Volume Adjustments 

• Resampling or downsampling 

• Format Conversion 

• Equalization 

• Reversing Sounds 

• Time Stretching 

• Digital image processing 

 
Check your Progress 2 

 
The red book standard recommends audio recorded at a sample size of 16 bits and               
sampling rate of 44.1 KHz. The recording is done with 2 channels (stereo mode). 

 

 
 
 
 

BCA-107/59



UNIT-3 

MULTIMEDIA VIDEO 
 

Structure 
 
3.0 Introduction 
3.1 Objectives 
3.2 Representation of digital video  
3.3 Video Capture 
3.4 Frame grabbing 
3.5 Video 
3.6 Video compression and decompression 
3.7 Playback acceleration 

Let us add up 
Model your answers to check your progress 
End lesson activities 
References 

3.0 INTRODUCTION 
 
The video is an electronic recording, copy, playback, transmission and viewing of 
moving visuals. Digital video has supplanted the analog video as the method of 
choice for creating video for multimedia use. While broadcasters and professional 
and post-production companies continue to invest massively in analog video 
hardware (according to Sony, more than 350,000 betacam SP devices in use 
today), digital video produces excellent finished products at a fraction of the cost 
of one thing analogous. A digital video camera connected directly to a computer 
workstation eliminates the degradation of the image Analog-digital conversion 
step typically carried out by expensive video capture cards and brings the power 
of nonlinear video editing and production to everyday users. Systems video is first 
developed for mechanical television systems, they have been quickly replaced by 
CRTs (CRTs) which were then replaced by flat screens of various types. Video 
systems vary in screen resolution, appearance ratio, refresh rate, color capacity, 
and other quality. Analog and digital existing variants that can be in a variety of 
media, including radio broadcasting, magnetic tapes, optical disks, computer files, 
and network transmissions. 
 
3.1 OBJECTIVES 

In this lesson we will learn the basics of video. At the end of this lesson the 
learner will be able to understand 
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 Representation of video. 
 Enumerate the technique used for video. 
 Describe how video work 
 Understand broadcast video standards 
 Understand digital video 
 List the different broadcasting standards the basics of video recording and 

how they relate to multimedia production 
 Different video formats. 

3.2 REPRESENTATION OF DIGITAL VIDEO 
 
The binary format is used to represent audio/video in a digital image. Information 
in digital video is not in the form of continuous signal, but in the form of a digital 
data sequence. A moving frame sequence represents digital video. 
 

Example A video is having a frame size of 720x580 (WxH) at a color depth 
of 32bits and a frame rate of 23 fps with a duration (T) of 1 hour 
(3600sec). This video will have the following properties: (W= width, H= 
height). 

• pixels per frame = 720 * 580 = 417,600 
• bits per frame = 417,600* 32 = 13,363,200 = 13.36Mbits 
• bit rate (BR) = 13.36 * 23 = 307.28Mbits/sec 
• video size  = 307.28Mbits/sec * 3600sec = 1,106,208Mbits = 

138,276Mbytes = 138.27Gbytes. 
 
The Figure 1 is represents digital representation of video. 
 
 

 
 
 
 
 
Source: http://people.cs.pitt.edu/~chang/265/C5/v2.html 

Figure 1: Digital representation of video 
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3.3 VIDEO CAPTURE 
 

The analog video signal becomes the video capture process. The video can be 
captured by a video camera or DVD player. The digital data obtained is nothing 
more than computer files are called digital video transmission or video 
transmission. This is different from the transmission of the screen, where the 
previously scanned video is captured and a digital monitor is then used for 
viewing. Transmission television can be captured with the help of TV tuner cards. 
The video capture has the following processing steps shown in Figure 2. 

 

1) The analog-to-digital converter is used to digitize analog signals, which 
produces a raw data stream.  The luminance and chrominance are separated in 
composite video, while for S-Video sources it is not necessary to separate.  

2) The colour difference video data is produced by demodulating the 
chrominance. The contrast, brightness, hue and saturation can be modified 
accordingly. 

3) The obtained data is transformed with the help of colour space converter. The 
data generated is conformance with any of various colour space methods, such 
as YCbCr and RGB . They are encoded in an analog video format such as 
PAL or NTSC. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Source: http://www.transition.com/TransitionNetworks/Resources/en/images/solutions/secure/ 
ANALOG-VIDEO.gif 

Figure 2: Live video Maker 
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3.4 FRAME GRABBING 
 
A frame grabber captures single digital frames from a digital video transmission 
or an analog video signal. Therefore, image collection can be defined as a process 
or action of capturing images taken from a sequence of movies or television 
images. A video frame grabber is used to capture, manipulate, and enhance video 
images [1] [4] [5]. 
A video capture board consists of a video channel multiplexer, an ADC video, an 
input search table with an arithmetic logic unit, an image buffer, a compression 
decompression circuit, color output, DAC video and synchronization circuit. The 
components of frame grabbing are shown in Figure 3. 

3.4.1 Video Channel Multiplexer 
The video channel multiplexer has multiple inputs for video input ropes. The 
multiplexer of the video channel allows you to select the video channel under the 
control of the program and passes to the appropriate control circuit for the channel 
selected on its television with multiple system inputs.  

3.4.2 Analog-to-Digital converter 
The ADC takes the inputs of the video multiplexer and converts the amplitude of 
a sampled analog signal into an 8-bit monochrome digital value or a 24-bit digital 
color value for color. 

3.4.3 Input Lookup Table 
The input search table along with the arithmetic logic unit (ALU) allows you to 
create pixel-based and image-based image processing functions. Image processing 
functions Pixel have used the histogram that extends or reduces the histogram for 
brightness and contrast of the image and scrolls the histogram to lighten or darken 
the image. Image-based image processing functions perform logical and 
arithmetic operations. 

3.4.4 Image Frame Buffer Memory 
The image frame buffer is organized as a l024 x 1024 x 24 storage buffer to store 
image for image processing and display. 

3.4.5 Video Compression-Decompression 
 The compression decompression video processor is used to compress and 
decompress data from still images and video data. 

3.4.6 Frame Buffer Output Lookup Table 
 Buffer frame data represents pixel data and is used to index the results in output 
look up table. The output look up table generates an 8-bit pixel value for 
monochrome or a 24-bit pixel value for the color. 
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3.4.7 SVGA Interface 
This is an optional interface for frame grabber. The frame grabber can be 
designed to include an SVGA frame buffer with its own lookup table and a 
digital-to-analog converter. 

 3.4.8 Analog Output Mixer 
 The output of the SVGA DAC and the output from image frame buffer DAC are 
mixed to generate overlapping output signals. The main components involved, 
include the visual frame image buffer and the SVGA display buffer. The display 
of the SVGA frame buffer overlaps the live image or video frame buffer. This 
allows SVGA to show live video. 
 
 

 
Source: http://frmenet.limdns.org/frame-grabber.html 
 
In the early days, frame grabbers had much less memory, stored a single digitized 
frame. But now, frame grabbers can store different frames. The frame grabber can 
be of the following types: 

3.4.9 Analog Frame Grabbers 

 It accepts and process analog video signals which includes the following 
circuits: 

• Input signal conditioner which buffers the input signal (analog video) to 
protect downstream circuitry. 

• Video decoder: It converts analog video (SECAM/NTSC/PAL) into a 
digital format. The analog system design is shown in Figure 4. 

 

 
 

Figure 3: Frame Grabber 
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Source: http://www.discount-security-cameras.net/images/products/detail/AnalogSystemDesign.gif 
 

3.4.10 Digital Frame Grabbers 

It accepts and process digital video streams which includes the following 
circuits: Digital video decoder, which act as interface and also converts a specific 
kind of digital video source, such as  CoaXPress, Camera Link, DVI, LVDS, 
GigE Vision.  
Circuitry common to digital as well as analog frame grabbers: 

• The acquired image is stored using memory (i.e., a frame buffer) 
• A processor can governor the acquisition and access the data using a bus 

interface. 
• To controlling external equipment or to trigger image acquisition general 

purpose I/O is used. 

3.5 VIDEO 

3.5.1 Full Motion Video 

FMV is a video game narrative technique that depends on pre-recorded 
video files to show the actions in the game. FMV has a much higher standard of 
real-time scenes. The FMV wave was originated in the arcades in 1983. The 
Dragon of Lair by Cinematronics and Astra Belt was released in 1983 by 
Segawas. 

Most modem cameras use a CCD to capture the image. The HDTV camcorders 
will be fully digital and the capture method will be significantly different 
according to the new HDTV NTSC standard.  

3.5.2 Full-Motion Video Controller Requirements 

Figure 4: Analog system design 
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Following are the major requirements for Full-motion video controller. 

 3.5.2.1 Video Capture Board Architecture 

 A full-motion video capture board is a circuit card in the computer that 
consists of the following components: 

(i)  Video input to accept video input signals. 

(ii) S- Video input to accept RS 170 input. 

(iii) Video compression-decompression processor to handle different video 
compression-   decompression algorithms for video data. 

(iv) Audio compression-decompression processor to compress and decompress 
audio data. 

(v) Analog to digital converter. 

(vi) Digital to analog converter. 

(vii) Audio input for stereo audio LINE IN, CD IN. 

(viii) Microphone. 

 A video capture card can handle a range of input audio and video signals and 
convert them from analog to digital or digital to analog.  

3.5.2.2 Multiplexer of Video Channels 

It is similar to the video channel multiplexer of the video grabber. 

3.5.2.3 Compression and Video Decompression 

A compression and video compression processor is used to compress and 
decompress video data. The decompression processor and video compression 
contains more steps for compression and decompression. The phases include 
decent discrete cosine transformation and decent discrete transformation, 
quantization and quantization reverse, encoding and decoding ZigZag and the 
length of the zero path, and motion estimation and compensation.  

3.5.2.4 Audio Compression 

 MPEG-2 uses adaptive pulse code modulation (ADPCM) to sample the 
audio signal. The method takes a difference between the actual sample value and 
the predicted sample value. The difference is encoded with a value of 4 bits or 8 
bits, depending on the sampling frequency.3.5.2.5 Analog to Digital Converter 

The ADC takes the inputs of the video switch and converts the amplitude of 
a sampled analog signal to a digital value of 8 or 16 bits. 
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Source: http://origin.arstechnica.com/images/windows7/Windows%20Live%20Movie%20Maker.png 

3.5.2.6 Live Video in a Window 
 Live video streaming is the method of broadcasting live video footage, real-

time or video feed to an audience accessing the stream via internet. It may be 
video, audio or both. Streaming media is multimedia which is presented and 
received by an end-user which is being delivered by a provider. The stream can be 
process of file downloading, a process where end user gets the complete file for 
the content. Window live movie maker is shown in Figure 5. 
 

3.5.2.7 Video Processor  
Video processor transforms a video signal or signals into various formats 

acceptable for variety of use. Video processors are combined with video scalars to 
build a video processor that improves the quality of video signals. The following 
tasks are performed by them: 
 

• aspect ratio control 
• de-interlacing 
• contrast /brightness /gamma/sharpness/saturation/ hue adjustments. 
• digital zoom and pan 
• frame rate conversion and inverse-telecine 
• color space conversion (YCBCR to RGB or RGB to YCBCR) 
• color point conversion 

Figure 5: Windows Live Movie Maker 
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• block noise reduction 
• mosquito noise reduction  
• edge enhancement 
• detail enhancement  
• primary and secondary color calibration 
• motion compensation 

 
The video processor functionality can be seen in the Figure 6. 
 
 

 

Source: http://www.led-card-china.com/vdwall-lvp605s-led-video-processor-with-sdi-hd-sdi-port.html 

3.5.3 Broadcast Video Standards 

Four transmission and video formats and recording formats are commonly used 
around the world: NTSC, PAL, SECAM and HDTV. Since these standards and 
formats are not easily interchangeable, it is important to know where the 
multimedia project will be used. 

3.5.3.1 NTSC 
The NTSC standard TV is mainly used in North America and Japan. Use a 4: 3 
family member (that is, the ratio between width and height) and 525 scanning 
lines per 30 frames per second. More specifically, for historical reasons NTSC 
uses 29.97 fps, or, in other words, 33.37 msecby NTSC frame follows the 
interlaced scanning system and each frame is subdivided into two fields with 
262.5 lines / field. Pixels that do not widen are called active pixels. Pixels are 
often found between the scanning lines. Therefore, even with non-interlaced scan, 
NTSC TV is able to show only 340 lines (visually different), about 70% of the 
485 active lines specified. With interlaced scan, it may be less than 50%. Image 
data is not encoded in the delete regions, but other information can be provided 
there, such as information on V chips, stereo data of audio channels and subtitles 

Figure 6: Functionality of video processor 
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in many languages. The NTSC video is an analog signal without fixed horizontal 
resolution. Therefore, we have to decide how often to sample the signal to display 
it. Each sample responds to one pixel output. A pixel clock splits each horizontal 
video line into samples. NTSC uses the YIQ color model. The United States, 
Japan and many other countries use a system for transmitting and displaying 
videos according to the specifications of the National Television Standards 
Committee, 1952. These standards define a method for coding information in the 
ultimate electronic signal, a television image. As specified by the NTSC standard, 
a video frame consists of 525 horizontal scanning lines enclosed within a 
plexiglas phosphor coated every 1/30 second by a fast moving electron beam. 

3.5.3.2 PAL 
The Phase Alternate Line (PAL) system is used in the UK, Europe, Australia and 
South Africa. PAL is an additional color integrated into a 625-line black TV 
signal at a frame rate of 25 frames per second and black. PAL (Phase Alternating 
Line) is a standard TV set originally invented by German scientists, using 625 
frames per frame, 25 frames per second, with an aspect ratio of 4:3 and interlaced 
fields. Their broadcast television signals are also used in composite video. This 
important standard is widely used in Western Europe, China, India and many 
other parts of the world. PAL uses the YUV color model with 8 MHz channel 
assigning a 5.5 MHz and 1.8 MHz bandwidth and Y each U and V. The color 
subcarrier frequency is 4.43 MHz FSC. To improve image quality, the 
chrominance signals have alternate signs (for example, + U and U) in subsequent 
scanning lines; hence the name of "Alternating Line  2 " This facilitates the use of 
a comb filter (line speed) receptor - signals on consecutive lines are mediated to 
eliminate the chrominance signals (always CALt) 'opposite sign) to separate Y 
and C and get a high quality Y signal world. PAL uses the YUV color model with 
8 MHz channel assigning a 5.5 MHz and 1.8 MHz bandwidth and Y each U and 
V. The color subcarrier frequency is 4.43 MHz. To improve image quality, the 
chrominance signals have alternate signs (eg, + U and - U) in subsequent scan 
lines; hence the name of "Alternating Line Line" 2 This facilitates the use of a 
comb filter (line speed) receptor - signals on consecutive lines are mediated to 
eliminate the chrominance signals (always CALt) 'opposite sign) to separate Y 
and C and get high quality Y signals. 
3.5.3.3 SECAM 

The sequential color and memory system (SECAM) is used in France, Russia and 
other countries. Although SECAM is a 50 Hz system to 625 lines, it differs 
greatly from NTSC and PAL color systems in its basic and transmission method. 
SECAM, invented by the French, is the third most common television standard. 

SECAM uses 625 frames per frame, 25 frames per second, with a 4: 3 aspect ratio 
and interlaced fields. The original project required more scanning lines (more than 
800), but the final version was configured to 625. SECAM and PAL are similar, 
slightly different in their color coding scheme. In SECAM, U and V signals are 
modulated by using separate color subcarriers at 4.25 MHz and 4.41. MHz, 
respectively, alternative lines, that is, only one of the U or V signals will be sent 
on each scan line. 

BCA-107/69











have to decompress and transfer from the CD-ROM to the screen, playback is 
slower. 

3.6.5 Video Decompression 

Decompression is the process of restoring compressed data in its original 
form. Data decompression is needed in almost all cases of compressed data, 
including losses and lossless compression. Similar to compression of data, data 
decompression is also based on different algorithms. Decompression is considered 
important because the compressed data must be restored to the standard state of 
use. Decompression is widely used in data, multimedia, audio, video, and file 
transmissions. Data compression is beneficial as it helps to reduce storage space, 
transfer capacity, or resource usage. Decompression is therefore important for 
compressed data, as all compressed data must be decompressed. The application 
required for decompression depends to a large extent on how the data was 
compressed first. Various techniques and algorithms are available for 
decompressing data. In most cases, the software or application needed to 
decompress data is provided with the application or software used for data 
compression. For each compression technique, there is also a corresponding 
decompression technique. Some compressed files, such as those that end in ".exe" 
and ".SEA", are classified as self-extracting files. These files do not require any 
special decompression application, since they start automatically when the file is 
clicked or executed. Most decompression software uses a decoder, which helps in 
the data decompression process. 
In the case of lossless compression, the original data is obtained without loss of 
decompression. This is not the case with decompression of loss methods, as they 
may cause leakage in the original data, although they cannot affect the receiver. 
Decompression of data helps to eliminate the complications added by data 
compression. Like compression, decompression can be slow and slow, and 
transmission errors are not uncommon during data decompression. 

3.7 PLAYBACK ACCELERATION 

Video decoding can be an extremely intensive CPU task, especially for 
higher resolutions such as HDTV 1080p. Fortunately, modern graphics cards, 
equipped with programmable GPUs, can take care of this job, which allows the 
CPU to concentrate on other functions. Having dedicated hardware becomes 
essential for low-power CPUs that simply are not able to decode such media fast 
enough. 
In the current state of affairs (June 2016), each GPU manufacturer offers a 
different method to access its hardware (a different API) and a strong industry 
standard has not yet emerged. As of June 2016, there exist at least 8 different 
video decoding acceleration APIs. 

BCA-107/74



3.7.1 The VAAPI (Video Acceleration API) 
It was originally designed by Intel in 2007, led the X Window system to Unix-
based, now open source operating systems. Now it is also compatible with 
Wayland through dmabuf. It is currently not limited to Intel GPUs, as other 
manufacturers are free to use this API, such as Imagination Technologies or S3 
Graphics. 

3.7.2 VDPAU (Video Decode and API Presentation for UNIX) 

It was originally designed by NVIDIA in 2008, it brought the X Window system 
to Unix-based, now open source operating systems. Although it is also an open 
source library, it is not yet used by any other vendor other than NVidia. Accessing 
GStreamer through the vdpau element in plugins-bad. 

3.7.3 OpenMAX (Open Media Acceleration)  

It is managed by the non-profit consortium of Khronos Group technology, is a set 
of free word-of-speech, free Photography Platforms that provide abstractions for 
routines particularly useful for audio, video, and still images "Access to 
GStreamer via the gst-omx plugin. 

3.7.4 Open Video Decode (OVD) 

It is another AMD Graphics API, designed to be a platform-independent for 
developer to leverage universal software Video Decode (UVD) within AMD 
Radeon graphics cards.  It is currently not available for GStreamer. 

3.7.5 Distributed Codec Engine (DCE) 
It is an open source software library ("libdce") and Texas Instruments API 
specifications, aimed at Linux platforms and ARM systems. It can be access to 
GStreamer via the gstreamer-ducati plugin. 

3.7.6 Android MediaCodec 
It is the Android API for accessing the device's hardware decoder and encoder, if 
available. This is accessible through the androidmedia plugin in gst-plugins-bad. 
This includes encoding and decoding. 

3.7.7 Apple VideoTool Box Framework 
 The Apple API to access h is available through the applemedia plug-in, which 
includes encoding through the vtenc element and decoding via the vtdec element. 
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3.7.8 Video4Linux 
Recent Linux kernels have an API kernel to expose standard hardware codecs, 
which is now compatible with plug-in. This can support decoding and encoding 
depending on the platform.  
 
 

Jackson uses Engaging Online Video to More Effectively Educate 
Financial Advisors on Investment Choices (in words of Author) 
 
A Success Story 
 
Challenge 

Jackson National Life Distributors is a leading distributor of third-party 
investments through their variable annuity lineup. The company leverages 
hundreds of wholesalers that network with thousands of financial advisors 
who then market these investment options to existing and potential clients. 
These investment professionals need to be educated and updated on the nearly 
100 investments within Jackson's lineup so they can clearly communicate the 
distinct value of each investment option to their clients. 
Solution: Jackson is working with its fund partners and Thomson Reuters to 
develop an investment education platform featuring a library of on-demand 
video webcasts for each money manager. Archived in a secure online portal, 
advisors and wholesalers can access these webcasts at their convenience to 
learn about each manager and its portfolio offered through Jackson. 
Leveraging video to deliver this content provides greater clarity in the key 
messages conveyed to Jackson's network so they can more effectively engage 
clients. 
 

Powering Advisor Communications with Online Video 
 
While many financial services firms are just beginning to integrate multimedia 
into their communication strategy to improve audience engagement, some 
have fully embraced this medium and are already looking for ways to build 
upon years of success. "We have been using multimedia to educate advisors 
and wholesalers," said Luis Gomez, Vice President of Marketing Strategy at 
Jackson National Life Distributors. An industry leader in variable and  fixed 
index annuities. It also offers life insurance and institutional products. "If we 
relied solely on e-mail or mailings to deliver those messages it just would not 
be as effective. We are always looking for innovative ways to differentiate 
ourselves. Expanding the use of video was the next step in the evolution of 
our marketing program." 
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After discovering Flash-based presentations and video e-mail were more 
effective than text-based materials in educating advisors and wholesalers 
about complex products, Gomez sought to develop a library of online videos 
to provide an even richer experience. "We found that text-based 
communications led to a lot of confusion as they left room for interpretation 
and were not very dynamic. Video not only helps in simplifying products 
which are often complex, but it also communicates body language and tone so 
advisors and wholesalers can really understand how to deliver the message." 
 

Online Video as the Centerpiece to Jackson's Investment Platform 
Lineup 
 
The process of building the video library starts with Gomez asking fund 
partners to create video overviews for selecting variable annuity options. Once 
completed, the content is returned to Jackson's compliance group for review. 
After feedback is exchanged and the videos are approved, Thomson Reuters 
uploads the files into a completely customized on-demand video Notes 
webcast player. Featuring both Jackson's and the fund's branding, the player 
includes links to other fund videos in the series as well as additional resources. 
Viewers can access the videos in high-resolution 800 k Windows Media or 
Flash streams twenty-four hours a day, seven days a week using any modern 
Web browser and operating system."At Jackson we promote the freedom to 
choose from a variety of investment options, and we want to represent that 
diversity in this video library, we are working toward creating an online 
investment repository featuring video webcasts from all twenty fund partners 
along with supporting resources to enhance our communications program and 
more effectively market our products." said Gomez. Gomez added that the 
unique approach each money manager takes toward crafting its videos makes 
the resource even more valuable. The differences really come out in the video, 
both in the investment options themselves and in the way they are positioned 
by our partners," said Gomez.  At the same time, we represent the videos in a 
consistent way through the webcast solution which Thomson Reuters 
designed for us. It's a seamless experience from the viewer's perspective." 
 
 
Measuring the Success of Online Video 
 
Gomez will consider both qualitative and quantitative metrics in gauging the 
success of the program. "The response we get from advisors and wholesalers 
is important and their feedback was one of the reasons we have expanded the 
use of video," said Gomez. "In addition, we will review the analytics 
Thomson Reuters provides for each of the webcasts-such as visits and viewing 

BCA-107/77



time-to helps us to monitor how well the content is resonating with our 
audiences." 
Questions: 
1. What do you think about the above success story?
2. Write a note on video libraries.

Source: http://documents-cdn.mcs.thomsonreuters.com/4fb26df4983a8_Thomson-Reuters-Jackson- 

 Summary

In this lesson we have learnt the use of animation and video in multimedia 
presentation. Following points have been discussed in this lesson: 
• Four broadcast and video standards and recording formats are commonly

in use around the world: NTSC, PAL, SECAM, and HDTV.
• Real-time video compression algorithms such as MPEG, P*64,

DVI/Indeo, JPEG, Cinepak, Sorenson, ClearVideo, RealVideo, and
VDOwave are available to compress digital video information.

 
 LESSON-END ACTIVITIES

Locate three web sites that offer streaming video clips. Check the file formats and 
the duration, size of video. Make a list of software that can play these video clips. 

 Terminal Questions

Q1. Define video editing. Write about two types of video editing techniques. 

Q2. Explain how video works in detail. 

Q3. Differentiate between NTSC and PAL. 

Q4. Explain VGA and Super VGA. 

Q5. Explain the process of recording videos. 

Q6. How are video files optimized for CD-ROM? 

Q7. Write a note on the following: 

(a) NTSC 

(b) PAL 

(c) SECAM 
(d) ATSC 

(e) DTV 

(f) HDTV 

Q8. What are digital display standards? Discuss about any two of them. 
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Q9. Write in detail about analogue video. 

Q10. What do you mean by digital video standards? Explain with examples.

MCQ 
1. Most common compression technique that is used to create CD-quality audio

is based on perceptual encoding technique is called
A. Predictive Encoding
B. Perceptual Encoding
C. MPEG
D. JPEGswer B

2. In Audio and Video Compression, each frame is divided into small grids,
called picture elements or
A. Frame
B. Packets
C. Pixels
D. Mega PixelsAnswer C

3. Streaming stored audio/video, files are compressed and stored on a
A. IP
B. Server
C. Domain
D. Internet

4. If frames are displayed on screen fast enough, we get an impression of
A. Signals
B. Motions
C. Packets
D. Bits

5. The delay that occur during the playback of a stream is called
a) stream delay
b) playback delay
c) jitter
d) event delay
6. Real time streaming protocol is used
a) to control streaming media servers
b) for establishing and controlling media sessions between endpoints
c) to provide real time control of playback of media files from the server
d) all of the mentioned

ANSWERS 1. B  2. 3. C 3. B  4. B 5. C  6.Dnswer 

MODEL ANSWERS TO “CHECK YOUR PROGRESS” 
Check your Progress 1 

Four broadcast and video standards and recording formats are commonly in use 
NTSC, PAL, SECAM, and HDTV. 
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UNIT-4 
CREATING MULTIMEDIA ANIMATION 

Structure 

4.0 Introduction 

4.1 Objectives 

4.2 Principle of animation 

4.3 Animation techniques 

4.4 Animation file formats 

4.5 Introduction to macromedia flash 8 
4.6 Icon animation. 

4.7 Real time vs. frame-by-frame animation 
Let us add up 
Model your answers to check your progress 
End lesson activities 
References 

4.0 INTRODUCTION 

As saying goes "A picture is worth a thousand words", the same applies to 
animation. Static presentations animate with the insertion of animations. The 
visual variation of multimedia projects can complement the power of the 
presentation. Well executed and planned video clips can fundamentally 
differentiate a multimedia project. The video is generated using real-time images, 
while the animation is extracted from the images. Animation to your computer or 
animation CGI is the process used to generate animated graphics using computer 
graphics. The most common term includes computer generated images and static 
dynamic scenes, while computer animation only refers to moving images. 
Modern computer animation usually uses 3D graphics computer, though 2D 
graphics computer are still used for stylistic representations, bandwidth and 
fastest in real time low. Sometimes the purpose of animation is the computer 
itself, but sometimes the target is another means, such as the movie. Computer 
animation is essentially a digital stop motion successor technique used in 
traditional animation with 3D models and 2D image frame animation frames. 
Computer-generated animations are more controllable than other more physically-
based processes, such as building thumbnails for impact shots or taking extras for 
crowd scenes, because it allows the creation of images that could not be realized 
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with any other technology. You can also allow a single graphic artist to produce 
such content without the use of actors, assembly pieces, or expensive accessories. 

4.1 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 

 List the different animation techniques. 

 Enumerate the software used for animation. 

 List the different broadcasting standards. 

 Describe the basics of video recording and how they relate to multimedia
production.

 Have knowledge on different video formats.

4.2 PRINCIPLES OF ANIMATION 

Animation can be created and demonstrated in several ways. It is an optical 
illusion of movement due to the phenomenon of vision persistence. It is the quick 
display of a sequence of 2D artwork or pattern positions to create an illusion of 
motion. A movie or video program is the most common method for presenting the 
animation. There are also other ways to present the animation. 

The persistence of vision and the psychological nature called phi are biological 
phenomena that make animation possible. The human eye after seeing an object is 
chemically mapped into the retina for a short time. 

Combined with the need for the human mind to concretely conclude a 
perceived action, this makes it possible for a series of images to change slightly 
and very quickly, one after the other, apparently unified in a visual illusion of 
motion. Below are some cells or frames of a rotating logo. When images change 
progressively and quickly, you feel that the compass arrow rotates. The different 
rotating logo’s are shown in Figure 1. 

Source: ”Multimedia Computing, Communication and application” By Steinmetz and Klara Nahrstedt. 

Television video creates frames or pictures per second; the speed with which each 
frame is replaced by the next one makes the images seem to mix fluidly. To move 

Figure 1: Rotating logo 

BCA-107/84



an object through the screen while editing the shape, just change the shape and 
move or translate some pixels for each frame. 

4.3 ANIMATION TECHNIQUES 
When you create an animation, organize its execution into a series of logical 

steps. 

First, collect all the activities in your brain that you wish to provide in the 
animation; if it is complex, you may wish to create a list of activities with a 
written script and required objects. Second, pick the animation tool which is best 
suited for the job. Then tweak and build your sequences; experiment with lighting 
effects. While experimenting and testing allow a proper amount of time for this 
phase.  

Finally, in post-processing of animation, special rendering and sound effects can 
be added [1] [4] [7]. 

4.3.1 Computer Animation 
Computer animation programs generally use the same procedural and 

logical concepts of animation cel. It uses keyframe, layer, and tweening 
techniques. Even vocabulary of classical animators can be borrowed. Computer 
animation is the same as logic and procedural concepts such as cel animation and 
uses the classical animation vocabulary - such as key-frame, layer, and tweening. 
The main difference between animation software programs is what is 
automatically generated by the software and how much it should be attracted by 
the animator. 

In animation 2D, the animator creates an object and describes a path for the 
object to follow. The software takes control, it actually creates the animation in 
flight while the user sees the program. 

In 3D animation, the animator strives to create models of individuals and design 
the features of their shapes and surfaces. Most of the time, the paint is filled or 
drawn with tools that use features like anti-aliasing and gradients. 

4.3.2 Cel Animation 
The term cel comes from transparent celluloid sheets used to draw every 

frame, now replaced by plastic or acetate. The celebrities of the famous cartoons 
have become ambiguous and sought after. 

The animation techniques made famous by Disney. He used a series of 
progressively different frames in each frame of the movie that plays at 24 frames 
per second. One minute of animation can take up to 1,440 separate frames. The 
term cel derives from the clear celluloid leaves that have been used to draw every 
painting, which has now been replaced by acetate or plastic. Cel animation 
illustrations begin with key-frames. 

BCA-107/85



4.3.3 Kinematics 

Kinematics is the study of movement. It includes the movement of structures that 
have come, like a walking animal. The process of linking objects such as hands to 
arms takes place through reverse kinematics. It also defines its limits and 
relationships. 
Once these relationships are established, you can drag these parts from one place 
to another, and then your computer will calculate the result. 

4.3.4 Morphing 

In morphing, one image transforms into another. The Morphing effect can 
perform transition with still images as well as between moving images. These 
effects are provided by morphing application and different tools. 
The morphed images take 8 frames per second, with each transition compelling a 
total of 4 seconds. Some product that uses the morphing features are as follows  

• Black Belt’s Easy Morph and WinImages,

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

• Human Software’s Squizz

Check Your Progress 1 

Write down different animation technique. 

Notes: a) Please write your answers in the space provided below. 

b) Don’t forget to check your answers with the one given at the end of this
chapter. 

4.4 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 

Following is the list of few Software used for computerized animation: 
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 3D Studio Max 
 Flash 
 AnimationPro 

4.5 INTRODUCTION TO MACROMEDIA FLASH 8  
 
Flash 8 is a powerful tool created by Macromedia that has overcome the best 
expectations of its creators. Macromedia Flash was originally created in an effort 
to realize colorful animations for the web as well as to create animated GIFs. 
Designers, web professionals and amateurs have selected Flash 8 by many reasons 
[13]. 

4.5.1 Advantages of Macromedia Flash 8 

The advantages of macromedia flash 8 are: 
• With Flash we can create small multimedia files that are inserted into 

HTML pages and are displayed when the user has a Flash plug-in enabled 
in their browser. 

•  It is very easy to use because of its drag-and-drop interface. 
•  Fast loading with small files because Macromedia Flash uses vector-

based graphics. Vector-based graphics can be easily re-sized and are 
stored as very small files. 

• Flash is browser independent. It has no issues with cross browser 
compatibility. 

• Flash can be used to replace text elements on HTML web pages with 
Flash equivalents. This image replacement technique is called Scalable 
Inman Flash Replacement. 

• Flash supports audio, animation, and advanced video handling and 
interactivity. Flash is vector-based, but allows incorporation of bitmaps 
where needed.  

• With Flash, you can express something to a visitor in a more efficient and 
attractive way. 

4.5.2 Disadvantages of Macromedia Flash 8 

The disadvantages of macromedia flash 8 are: 

• Most Flash applications are very large and slow to download. 

• Information embedded in Flash is invisible to search engines. 
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• Use of Flash disenables the back button, which makes the site difficult to
use.

• Flash requires a plug-in, which most people have built into their
computers, but some web browsers don’t, so they won’t be able to view
the page.

• Most mobiles can’t read Flash.

Sample example to create an animation to represent the growing moon in black sky 

Step 1: Open flash 8 software -> click on flash document -> go to windows ->properties -
>select the properties tool -> choose the Background to black. 

Step 2: Go to fill color under tool bar-> select the white color. 
Step 3: Select the oval tool in order to draw the moon. You will get a white circle. 
Step 4: Select the white circle on the worksheet using the selection tool -> right click -
>convert to symbol -> select movie clip -> give suitable name e.g.: moon -> click ok. 

Step 5: Go to filter -> click on the + symbol -> select glow to apply glowing effect -> 
select the color to white under glow and adjust the blur x/blur y values. 

Step 6: Click on the + symbol again and chose blur -> again adjust the blur x/blur y 
values. 
Step 7: Place the moon where ever you want on the work area. Double click on layer 1 
and rename as MOON. 

Step 8: Insert another layer -> rename it as Animation. 
Step 9:Select the fill color to black -> select oval tool and draw a circle on the moon to 
cover the moon -> select the newly added circle -> right click ->convert to symbol -
>movie clip -> name it as Animation. 
Step 10: Go to filter -> select + symbol -> give the glow and blur effect as did for moon. 
Step 11: Select the 150th frame in moon layer -> right click ->insert key frame. Repeat 
the same for Animation layer. 

Step 12: Click on the 149th keyframe of animation layer -> right click -> press create 
motion -> select the animation movie clip and move slowly across the moon. 

Step 13: Finally go to control ->test movie -> you will get a growing moon as the 
output. The output of animation is shown in Figure 2. 
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4.6 ICON ANIMATION 

Animation through Images (Icon Animation): Icon animation is the way to 
express something that is attained by the help text on the action of hovering over 
them on web pages. Adding animation to the icons is eye catching while giving a 
sense of completeness to their existence. Icon animation can be achieved by using 
a sequence of images overlapped to each other with a slight and meaningful 
variation from the preceding image when it is shown in a time frame. 
The design of all computer icons is limited by the device screen restrictions. They 
are limited in size, with the standard size of a thumbnail for desktop and mobile 
devices. They are often scalable, as they are displayed in different locations in the 
software. The colors used in both the image and the background of the icon 
should be highlighted in different backgrounds of the system. The detail of the 
icon image must be simple, remaining recognizable in different graphic 
resolutions and screen sizes.  

Figure 2: Output of animation 

BCA-107/89



89 

Computer icons are, by definition, language-independent. They do not trust letters 
or words to convey their meaning. These visual parameters impose rigid limits on 
the design of icons, which often require the skills of a graphic artist in their 
development. Because of its size and condensed versatility, computer icons have 
become a basis for interaction with electronic media. Icons also provide a quick 
access to system functionality. In most systems, users can create and delete, 
replicate, select, click or double-click standard computer icons and drag them to 
new locations on the screen to create a custom user environment. 
Most of the icon animation building tools are free as well as paid available via 
web services to your browser through the internet. However the easiest way to do 
so in your own install applications will be products of Adobe (Adobe Photoshop 
& Adobe Illustrator). 
Using vector images is the most sought image format because they don’t give a 
blur feeling no matter how much they are in zoom. This is due to the curves, 
shapes and color fills all are governed by basic mathematical equations of a 
vectored image. Hence we will be using Adobe Illustrator for the creation of 
vectored image frames and then Adobe Photoshop for creating an animation out 
of them. Let us start with creating a mail animation in which an envelope will be 
animated for sending emails [14]. 
Step 1: Create a New Document in Adobe Illustrator. With the Rectangle Tool (M), 
draw a light-blue rectangle. Select the bottom two anchor points with the Direct 
Selection Tool (A), and pull the Live Corners inward to round out those two corners. 
Use the Pen Tool (P) to draw a stroked line in medium blue that defines the 
opening of the envelope. The result after step 1 is shown in Figure 3. 

Step 2: Draw two lines either with the Pen Tool or the Line Segment Tool (/) that 
meet near the center of the envelope. Expand your strokes under Object, and use 
the Shape Builder Tool (Shift-M) to select the non-intersecting portions of the 
lines from the rectangle in order to delete them. This is our basic envelope object. 
The result of step 2 is shown in Figure 4. 

Figure 3: Result of Step1 
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Step 3: Copy (Control-C) and Paste (Control-V) the envelope design. Draw a triangle 
from top corner to top corner for the opening of the envelope. Select the triangle 
while holding down Alt, and drag out a duplicate of the triangle. Rotate (R) it 
around to create the opening of the envelope, and set the fill color to a darker 
blue. The result after step 3 is shown Figure 5. 

Step 4: Now you should have two envelopes: one open and one closed. Our goal 
is to create several iterations of envelopes that bridge the gap between the closed 
envelope and the open envelope for our final animation. Group (Control-
G) together each of your envelope's components. The result after step 4 is shown
in Figure 6. 

Figure 5: Result of Step 3 

Figure 6: Result of Step 4 

Figure 4: Result of Step 2 
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Step 5: Create Different Forms of the Envelope opening patterns like the image 
below. We can do this by following: Duplicate the open envelope. Use the Direct 
Selection Tool to grab the top triangle's top anchor point and drag it downward 
until it almost completely covers the dark triangle. The result after step 5 is shown 
in Figure 7. 

 Duplicate this envelope group and pull the lighter triangle's lower point upward a 
bit so the envelope looks like it's opening more. We'll continue duplicating each 
envelope and moving the triangle upward until it's back to the starting point again. 

Step 6: In the end, including the closed and open envelopes, I have nine 
envelopes for my animated icon. You can check out the placement of the triangles 
and their anchor points below. Make sure each envelope is grouped separately so 
they'll be easy to import into Adobe Photoshop later. The result after step 6 is 
shown in  Figure 8. 

Figure 7: Result of Step 5 
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Since we have got the building blocks of an animation, now we can do it by using 
animation timeline of Adobe Photoshop. 

Step 7: We begin by creating a new document considering the size of the project 
that you have got. In Adobe Illustrator, Copy each envelope group and Paste them 
into your Adobe Photoshop document. If you want to resize your image without a 
loss in quality, paste each group in as a Smart Object. If you're happy with the 
size, Paste them into a new layer as Pixels. Make sure each object is layered 
sequentially. Additionally, you'll want to select all nine layers and Align them to 
their centers and bottom edges because not aligning them right will give a 
vibrating effect to the final outcome. 

Step 8: Open the Timeline panel and create a New Frame Animation. Starting 
with the closed envelope layer (hide the others), create a New Frame and set the 
frame's delay to 0.1 second. For each frame, unhide the next layer and hide the 
previous layer until the envelope is open. Then, set the delay at 0.2–0.5 seconds.  

Repeat un-hiding and hiding layers, but this time goes in reverse order so the 
envelope is closing again. Make sure it's looped "Forever" so the animation keeps 
opening and closing. The detailed screenshot below shows every setup of the 
Photoshop. Don’t count the number of envelopes there as I have created a few 
more for a smooth animation.  

Step 9: Hit the play button and you will be able to see animation effect of the 
icon. 

Step 10: If you want to save it then just go to File/Save As then select web and 
your icon animation is ready. 

We can achieve this feat of icon animation via any other different image formats 
but do always memorize what the next steps should look like and what is our goal 
along with how much time animation is required. Figure 6 shows final image after 
all processes. 
4.7 REAL TIME VS FRAME BY FRAME ANIAMTION 
If images in animation can be displayed quickly enough on your computer screen, 
you can record the animation in real time. This is as simple as placing the video  

recorder (VTR) in recording mode and playing the animation on the computer 
screen. This also requires scanning the conversion hardware that converts the 

Figure 8: Result of step 6 
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computer screen scan lines into a video signal sent to the VTR. In many cases, 
however, the animation cannot be played on the computer screen in real time. To 
create a video that plays animation at a convenient speed, the animation must be 
recorded frame per frame. This involves sending a photo to VTR, instructing to 
record the image on a specific spot on the tape, and then back up the VTR repeat 
the procedure with the following table. This process requires considerably more 
time than real-time recording, but the result may be a much smoother video 
animation. Animation can be generated in real-time or single-frame mode. Real-
time implies that images are generated at a fast enough speed to produce the 
perception of motion persistence. For general purposes, the velocity capable of 
producing this perception is usually taken as 1/24 second; the actual frequency 
depends on the types of images displayed and the specific display conditions. 
Unfortunately, it's not uncommon to hear talk in real time when it comes to low 
rates of five frames per second. 

If images cannot be produced at a fast enough pace to provide real-time 
animation, you can generate a single frame at a time and each frame can be 
recorded in some way so that it can play late animation rhythms ( that is, it speeds 
fast enough to produce the persistence of movement). The final image is shown in 
Figure 9. 

Source: www.worldconf.in/animation/1.gif 

Figure 9: Final Image 
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The difference between animation and real-time animation of a single frame 
depends on the image quality, the computational complexity of motion and the 
power of hardware that is used to calculate motion and represent images. Model 
algorithms (eg computational fluid dynamics) may require for processing which 
are too intense to happen in real time. Sometimes you can pre-compile the motion 
and then make it in real time. 
The reader should notice a distinction here in the two processes that occur: motion 
control and rendering. In a possible scenario, motion control could be 
sophisticated simulations of physical knee processes for a supercomputer. But at 
the end of the calculation, a number of object transformations occur on multiple 
occasions that the display hardware can read and render in real time. At the other 
end, simple motion control, such as linear interpolation, can be used together with 
a tracking beam for rendering software. In this case, motion calculation can be 
performed at real-time rates, but rendering cannot produce real-time images. 
Playback speed is the speed at which frames are displayed on the display device. 
The upgrade speed is the speed at which motion is calculated. For example, in 
common with some cartons, the discount rate can start from 8 frames per second, 
even though the playback rate is 30 frames per second. Similarly, with interlaced 
scanning (described below), the discount rate may be 60 times per second, while 
playback speed is 30 frames per second. 
The icon itself is an easily understandable symbol of a software tool, function, or 
data file accessible in the system, and more like a traffic sign than a detailed 
illustration of the real enterprise it represents. It can be an electronic hyperlink or 
a direct file to access the program or data. The user can activate an icon using a 
mouse, pointer, finger or a recent voice command. Its position on the screen, also 
in relation to other icons, can provide more information to the user about its use. 
By activating an icon, the user can move directly and out of the identified 
function without knowing anything else about the position or requirements of the 
file or code. Icons as part of the graphical user interface of the computer system 
along with the windows, menus and devices (mouse) pointing to belong to the 
much wider issue of the history of the graphical interface has largely replaced the 
Text-Based Interface for Casual Use. The icon animation is shown in Figure 10. 
Graphically, the icon is a stylized image of objects with which users are familiar 
with the office environment or with other professional fields. A set of icons was 
taken from the symbols found on all electronic devices, such as the on / off 
symbol and the USB icon. 
Another group metaphorically represents desktop objects from the office 
environment of the 1980s. A third group of icons are trademark icons used to 
identify commercial software programs. These commercial icons serve as 
functional links in the system for programs or data files created by a specific 
software vendor. Although icons are usually represented in user graphical 
interfaces, icons are sometimes represented in a TUI by using special characters 
such as PETSCII MouseTextor.  
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Source:https://www.webdesignerdepot.com/2014/07/can-web-animation-save-flat-
design/ 

A Case study Animation (in words of author) 

Animation has played an important role in entertainment for over 50 years,
from its beginnings in television cartoons (aimed originally at children) 
through to sophisticated visual effects found in many of the latest films and 
computer games. Before the involvement of computers, animation was a long-
drawn-out affair carried out by teams of designers painstakingly drawing a 
series of frames, each of which showed the 2D scene a fraction of a second 
after the previous one. These frames would then be copied onto transparent 
cels. The cels were photographed as a continuous film. If the frame rate was 
high enough, the motion would appear realistic to the human eye. Towards the 
end of the last century, computers were increasingly used in animation: an 
example being the production of the frames in between the hand-drawn 
keyframes. But it was not until 1995 that the first full length feature film to be 
completely generated through computer graphics techniques was produced, 
Toy Story from Pixar Studios. The wire frame diagram is shown in Figure 11. 

Source: https://www.cgtrader.com/3d-models/animals/fish/tigertooth-fish 

Figure 10: Icon Animation 

Figure 11: Wire frame diagram 
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Xiao-Ling is the head of one of the design teams at Pacific FX and discussed 
two of the current projects in which they are engaged. She explained that the 
steady increase in available and affordable processing power has allowed 
computer graphics and animation to reach levels that blur the distinction 
between fact and fiction, and allows small companies like Pacific FX to enter 
the market. “We are currently working on two projects: a computer game 
designed to be played on ordinary home computers and a short animated 
commercial. The fact that one needs to be rendered in real-time whilst the 
other can be completely prepared offline leads to the possibility of using 
different techniques.” She went on to explain how the main principles of 
animation are similar to the pre-computer era. “We still produce key-frames at 
significant points in the action, as was previously the case. But these key-
frames are no longer hand-drawn. We either use modeling software directly to 
create the characters and objects or we create them as physical models and 
then use 3D scanners to import them into the software. In each case, wire-
frame models are created out of many polygons (the smaller and more 
numerous the polygons, the more detail there will be) ready for the application 
of texture and colour. ” She explained how the in between frames that used to 
be passed to the assistant designers to be hand-drawn are now created by 
computer algorithms that interpolate between the key-frames. “The process of 
creating the frames is similar to the previous methods where key-frames are 
created and then the software carries out the tweening process. These key-
frames are not necessarily created at regular intervals but must be carefully 
chosen. The algorithms basically interpolate between the attributes of each 
object to produce, usually, 24 frames per second. This, at its simplest, can be a 
straightforward translation in the x-direction (for example, rolling a sphere). 
However, in reality the process is far more complicated as each scene will 
have many objects, with each object being rigged Wire-frame model of a fish 
with possibly hundreds of control points (avars). Each of these control points 
will have different attributes and each attribute may have its own algorithm 
for dealing with the tweening process (for example, a person turning their face 
and changing expression). The amount of processing required quickly adds 
up. “For movement, built-in libraries based on inverse kinematics will be 
used. The process of morphing one face into another has some similarities to 
the tweening process, although the construction of the in between frames does 
differ. ” She used the model of a fish (see wire-frame diagram) to illustrate the 
use of polygons and the positions of avars (shown as red circles). These avars 
are the significant points on each object that can be controlled by the 
animators through properties assigned to them which are then processed by 
the tweening algorithms. 

Source: http://retrosnob.files.wordpress.com/2015/08/case-study-2015-2016.pdf 

LET US SUM UP 

In this lesson we have learnt the use of animation and video in multimedia 
presentation. Following points have been discussed in this lesson: 
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 Animation is created from drawn pictures and video is created using real
time visuals.

 Animation is possible because of a biological phenomenon known as
persistence of vision and phi

 The different techniques used in animation are computer animation, cel
animation, kinematics and morphing.

LESSON-END ACTIVITIES 

Choose animation software available for windows. List its name and its 
capabilities. Find whether the software is capable of handling layers? Key-
frames? Tweening? Morphing? Check whether the software allows cross platform 
playback facilities.  

MODEL ANSWERS TO “CHECK YOUR PROGRESS” 

Check your progress 1 

The different techniques used in animation are: cel animation, computer 
animation, kinematics and morphing. 

Terminal Questions 

Q1. Write down principle of animation? 

Q2. How is cel animation differ from Morphing? 

Q3 How is animation different from static image? 

Q4. What is icon animation? Where is it used? 

Q5. What is flash? 

MCQ 
1. Short films that use stop motion techniques are what type of animation?

a) Production
b) Frame-based animation
c) Animation
d) HTML

2. Stuart is playing a video game that has a lot of depth and a very realistic
appearance. What type of animation is Stuart enjoying?
a) AVI
b) 3D animation
c) Vector Animation
d) 2d Animation
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3. Which type of animation uses still frames with a graphic that slightly changes
position?
a) Frame-based animation
b) Animation
c) Pre-production
d) Vector Animation

4. Which type of animation is best for developing characters that would
showcase depth and realism?
a) Vector
b) 2D Animation
c) 3D animation
d) Alpha

5. What type of animation is best for creating a flat appearance?
a) SWF
b) 3D Animation
c) 2D animation
d) Path Animation

6. Dave is animating a ball moving with slight changes on each frame. What
type of animation is being used?
a) Frame-based animation
b) Vector
c) Frames Per Second
d) Scenes

7. How is the movement of text or graphics classified?
a) Vector
b) Animation
c) Alpha
d) MOV

8. Rachel is creating an animation that consists of movement defined by
computer-generated formulas. What type of animation is being used?
a) Animated GIF
b) Vector animation
c) Alpha
d) Animation

Key: 1 b 2 b 3 a 4 c 5c 6a 7b 8b 
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UNIT-5 

MULTIMEDIA AUTHORING TOOLS 

Structure 

5.0 Introduction  

5.1 Objective 

5.2 Project editor 

5.3 Topic editor 

5.4 Hot spot editor 

5.5 Multimedia text authoring systems 

Model your answers to check your progress 
End lesson activities 
MCQs 
Terminal Questions 
References 

5.0 INTRODUCTION 

Multimedia authoring is the creation of multimedia productions, sometimes 
called "movies" or "presentations", since we are interested in this subject from a 
computer science point of view, we are mostly interested in interactive 
applications. Also, we need to consider still-image editors, such as Adobe 
Photoshop, and simple video editors, such as Adobe Premiere, because these 
applications help us create interactive multimedia projects [5] [9]. How much 
interaction is necessary or meaningful depends on the application. In a slide show, 
interactivity generally consists of being able to control the pace (e.g., click to 
advance to the next slide). The next level of interactivity is being able to control 
the sequence and choose where to go next. Next is media control:  start/stop 
video, search text, scroll the view, zoom. More control is available if we can 
control variables, such as changing a database search query. The level of control 
is substantially higher if we can control objects - say, moving objects around a 
screen, playing interactive games, and so on. Finally, we can control an entire 
simulation: move our perspective in the scene, control scene objects. In this 
section, we shall look at 

• Multimedia authoring metaphors
• Multimedia production
• Multimedia presentation
• Automatic authoring
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The final item deals with general authoring issues and what benefit automated 
tools, using some artificial intelligence techniques, for example, can bring to the 
authoring task. As a first step, we consider programs that carry out automatic 
linking for legacy documents. After an introduction to multimedia paradigms, we 
present some of the practical tools of multimedia content production - software 
tools that form the arsenal of multimedia. 

Multimedia Authoring Tools: The Multimedia authoring tools provide the 
ability to create 
multimedia presentation, with interactive user control. Some of the examples are: 

1) Macromedia Director
2) Macromedia Flash
3) Quest
4) Author ware

Multimedia authoring tools provide 
• The basis for shaping and editing the elements in a multimedia project.
• Integrated environment to combine the functions and content of a project.
• The developer to edit, import create and data.

Authoring tools should have desirable capabilities such as: 

 Editing
 Playback
 Interactivity
 Programming / Scripting
 Delivery/Distribution
 Internet Playability
 Cross Platform
 Project organization.

5.1 OBJECTIVE 

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

 categorize the various multimedia development tool
 discuss in detail the various multimedia authoring tools
 understand hot spot, project and topic editors
 discuss the need of authoring tool and how it is accomplished in

multimedia
 discuss the various elements and applications of authoring.

5.2 PROJECT EDITOR 

Editing can be revising, arranging and preparing an audio, a video or a written 
document or material for ultimate production, by an editor. The elements of 
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multimedia – animation, image, text, MIDI music, digital audio and video clips 
which is to be shaped, edited and converted to some standard file formats. The 
expert applications provide these capabilities. 
The entire project is managed by a project editor. Project editor can hire members 
of the editorial team altogether (excluding the author). The project editor has 
following responsibilities: 

a) The tracking and Scheduling of project members.
b) To enforce consistent standards all the way through.
c) Reviewing and go through all phases of the production and editorial

process.
d) Safeguarding the communication among every member of the team

(editorial), including the designer.

5.3 TOPIC EDITOR 

A topic editor provides a template based layout that reduces the amount of 
formatting you need to do on a Topic by Topic basis. The Topic Editor provides 
powerful authoring functionality such as: 

• Mapping of pages – The pages are correctly mapped or not.
• Table editing – It provides manipulation of column, row in a table. It also

ensures the feature like resize, delete, cut, copy and paste.
• Undo- The unlimited number of undo can be done.
• Hyperlink designer- The hyperlink is provided by topic edition.

5.4 HOT-SPOT EDITOR 

The hotspot editor is where you define the spot of interactivity and thereby you 
can modify the hotspot's actions in the skin editor using a template for user 
interaction, for selecting the hotspot. There are different types of hotspots as 
defined below: 

1. Point and Polygon Hotspots: A point hotspot defines a point of
interactivity. A polygon hotspot defines a customized and user defined
area of interactivity.

2. Area Hotspots: The area hotspot defines an area of interaction.
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Developing a multimedia title: 

1) Planning
Step 1: Developing the concept

• What, in general, do we want the title to accomplish?
Step 2: Stating the purpose

• What, specifically, do we want to accomplish?
Step 3: Identifying the target audience

• Who will use the title?
Step 4: Determining the treatment

• What is the look and feel?

 Tone: funny, serious, light, heavy, formal, informal

 Approach: amount and type of user direction for interactivity

 Metaphor: theme

 Emphasis: on various multimedia elements (budget can dictate)

Step 5: Developing the specifications 

• What precisely does the title include, and how does it work?

 Playback system: platform & processor speed

 Elements included: How sound is recorded, Design resolution, Video
specifications, Fonts/colors.

 Functionality: interactivity specifications

 User interface: how to navigate

Step 6: Storyboard and navigation 

• Navigation is linking screens via buttons, hypertext and hot spots.

 Sequential type: linear (stories, books, presentations, tutorials)

 Topical type: menu/search (catalog, encyclopedia, kiosk)

2) Creating
a) Developing the content
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b) Authoring the title

3) Testing
a) Alpha testing

b) Beta testing

4) Distribution ( Objectives)
a) Clear

b) Measurable
c) Obtainable

Check Your Progress 1 

What are the steps you think necessary for multimedia title? 

Notes:  Please write your answers in the space provided below. 

5.5 MULTIMEDIA TEXT AUTHORING SYSTEMS 

These systems are used to write a letter, documentation for a project and other 
reports required in building a project plan or software e.g. Word pad, MS Word, 
Open Office Word, Notepad. It provides the following features: 

5.4.1 Media Authoring Tools 

Media authoring tools provide the important framework that you need to 
organize and edit multimedia items like graphics, sounds, animations, and video 
clips. Creation tools are used to design interactivity and user interfaces for 
presentation your project on the screen and assemble media in a unique cohesive 
project. Creating software provides an integrated connection environment 
together with the content and the functions of the project. Authorization systems 
typically include the ability to create, edit, and import specific types of data; 
Assemble raw data in a reproduction sequence or in a reference sheet and provide 
a structured method or language to respond to the user's comments. 

5.4.2 Types of a Authoring Tools 

Various authoring tools can be categorized into three categorized categories on 
the metaphor used for sequencing or multimedia organization elements and 
events. 

• Tab or page based tools
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• Icon base, event-oriented tools
• Basic tools and presentation tools

5.4.2.1 Tab or Page Based Tools 
In these authoring systems, elements are organized as pages of a book or a bunch 
of letters. These tools are best used when most of them Content consists of 
elements that can be displayed individually, for example pages of a book or cards 
in a card file. The authoring system allows you link these pages or letters in 
organized sequences. You can jump in command to any desired page in the 
structured navigation model. Allows you to play audio items and start animations 
and digital video. 

5.4.2.2 Icon and Event Based Tools 
In these creation systems, multimedia elements and interaction signalsthey are 
organized asobjects in a framework or in a structural process. IconBase, event 
oriented tools simplify the organization of your project and typically show flow 
charts of activity along branching paths. In complicate structures, this layout is 
particularly useful during development. 

5.4.2.3 Time Instruments 
In these authoring systems, elements and events are organized along one timeline, 
with resolutions higher than or greater than 1/30 second. Time based tools are the 
best ones to use when you have a startup message and an end sequential organized 
graphics are played back in a speed you can set Other elements are re-activated in 
a certain one time or position in the sequence of events. The most powerful 
moment based tools allow you to program jumps at any position in a sequence, 
adding navigation and interactive control. 

5.4.3 Characteristics of Authoring Tools 

Below are the features of multimedia authoring tools: 
• Modify the functions
• Organize functions
• Programming functions
• Interactive functions
• Performance adjustment functions
• Playback functions
• Delivery functions
• Multiplatform functions
• Gameplay Internet

5.4.3.1 Editing Functions 
Multimedia elements - image, animation, text, digital audio and MIDI and video 
clips - must be created, edited, and edited converted to standard file formats and 
specialized applications provide these Edit Tool features for these items, 
especially text and still images are often included in their author system. 
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5.4.3.2 Organizational Features 
The organization, design and production process for multimedia includes 
storyboard and flowchart. Some authoring tools provide a visual flowchart system 
or a general function for illustrating the structure of the project at a macro level. 
Storyboards or Navigation charts can also help you organize a project. Because 
often by designing the interactivity and navigation flow of your project it requires 
a lot of planning and programming activities, its history board should describe not 
only the graphics of each screen, but the even interactive elements. Functions that 
help you organize yours material, such as those provided by Super Edit, 
Authorware, IconAuthor and other creation systems are an advantage. 

5.4.3.3 Programming Functions  
Authoring tools that offer a high level or interpreted language script for 
navigation control and to allow the user entries such as Macromedia Director, 
Macromedia Flash, HyperCard. 

1. Open Files, create and save existing files.
2. Find or replace the text from a document.
3. Cut, copy, paste of a selected document.
4. Insert page numbers on top, bottom or center of the page.
5. Format the font of the text
6. Spell check.
7. Making tables with variable number of columns and rows.

Usage of authoring tools: 

1. It requires less technical knowledge.
2. It can produce attractive and useful graphic applications
3. It creates a mixture of textual, audio and graphic data.
4. Easy to use and understand.
5. It has a clear structure.
6. Easy to edit and update elements.
7. Provide good user interactivity.
8. Great for creating animations.

5.4.4 Types and Application of Authoring Tool 

The types of authoring tools are as follows [10]. 

5.4.4.1 Author Ware 
Macromedia Author software is a dependable industrial security environment that 
allows more people to contribute to an application. Artists can upload a media 
library, programmers can provide templates for complex interactions, and 
interface designers can assemble everything. And a designer who is not 
programming can also do all the work alone. 
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Author ware 3 allows you to create programs in identical environments in the file 
PC or Macintosh and produce runtime for anyone. Author icons contain a large 
amount of programming information that never requires the user to think like a 
programmer. 
Some article icons author can manipulate media on the screen. They can show and 
delete graphics, move or animate objects, play.  
The new frame icon automates hypermedia interactions and provides a predefined 
navigation structure. With a 10-page document in RTF format, it's easy to import 
it to the first "page" of the framework using Author ware. Author Ware can create 
a new viewing page for each page break in a rich text format (RTF) file. Eight 
buttons are used to navigate through the pages, display a list of page selections, 
search for documents, and exit the frame. Ware 3 author has added text styles that 
can be applied to any text (labels, menu options, scrollboxes). 
It is also possible to design in the author's articles. Ware Editor elegantly 
integrates total data integrity with its icon and variable nomenclature. Change the 
name of a variable and change where it is used. Author's software can run timers, 
change the flow in response to a user, keep score, and access laser disc readers 
through the dialog box. Although Author ware includes ODBC to enable 
connectivity to and from databases, it does not allow for adequate database 
interactivity and reduces any records retrieved to a single text string. 
Additionally, although author ware has a complete assortment of buttons, dialog 
boxes, cursors, indicators, text box slots, and data entry boxes, there are no 
functions such as the critical list and combo boxes used in other programs create 
order screens. 
The author Ware rewards an open mind and willingness to tackle its various 
approaches by providing accessibility to non-programmers and allowing them to 
produce complex interactivity with minimal programming thought. Integrated 
knowledge of caring by interaction, test, and score makes it a mature and 
prohibitive environment for the creation of kiosks or CBTS.  

5.4.4.2 Everest Authoring System 
Everest Authoring System 1.5 is more suitable for CBT application developers 
looking for a powerful but easy-to-use Windows based environment. As for CBT 
environments, Everest (a Windows 3.1 application that is also in Windows 95) 
has strong multimedia support, sufficient object orientation to improve 
productiveness on product competencies, and great technical support. Everest's 
almost seamless multi-paradigm approach includes features such as visual 
programming with icons, direct manipulation of interface elements, and 
procedural programming. Everest has successfully integrated these elements to 
facilitate application development. 
The Everest development environment opens with multiple views of an 
application. When creating the Everest application, the user starts with a library 
and assigns an initial screen. Dragging a design object icon from the tool set to 
that screen provides the basis for the first screen. The layout object, visible as an 
icon in the script icon, also occupies the attribute window where the user can 
choose a background color in the bitmap, select a screen size, and specify up to 34 
other properties. 
You can also drag the interface icons and media objects on the screen; such as 
lists and combo boxes, edit boxes, text screens, bitmap place boards, sliders and 
meters, all kinds of buttons, video and audio, OLE and animation. These objects 
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can be moved, visually resized and their properties set by clicking on them on the 
visual screen or the script icon. Placeholder objects can be left blank or their 
content can be specified immediately. 
Targeting Everest objects, which supports the creation of object instances, but not 
the subclass, increases the productivity of developers. For example, suppose you 
drag a button object, leave it on the visual and size screen to use it as a Back 
button to return to the previous screens. In the Attributes window, we name it, 
configure the bitmap used to press and release and assign it an "event code" - in 
this case, 33 - that will be generated when pressed. And we did all this by simply 
dragging, pointing and clicking and filling the empty space. 
 Then comes the funny part in the attribute window, you set up as object as true. 
On the next screen, drag another button from the Toolkit. With a simple choice of 
a drop-down menu in the window, we create this new button as an instance of the 
Back button that we save as an object and the newly created button inherits all its 
properties. Once the screen design meets the user, Everest has provided a simple 
way to guide the navigation and control flow. In general, Everest offers a lovely 
environment to create CBT applications. Additional modules from third-party 
providers can infuse Everest with data management facilities to access databases 
and use rich text format. The basic product can access only its proprietary 
database, capable of reading and writing text files. 

5.4.4.3 Icon Author 
Icon Author, an authoring tool requires the use of an icon-based flowchart for 
building an application. It still maintains a strict separation between an 
application's structure and the actual content and still ships with a number of 
ancillary programs that help to edit and manage content. 
The role of Smart Object editor has become central to the creation of Icon Author 
applications. Smart Object Editor assembles individual object such as imported 
pictures, sound files, video clips, animations, database links, text push buttons, 
tables and list boxes into coherent pages layouts. The appearance and behavior of 
these objects can be controlled by changing the properties associated with each 
one. 
Icon Author handles multimedia objects with aplomb. The sound, movie and 
animation files are not only easy to be imported but it also takes less effort to 
control them. For example, adding VCR start and stop buttons to a movie object 
requires just activating the control bar property in Smart Object Editor. 
Creation of CBT application or authoring a CD/Kiosk presentation requires 
importing and manipulation of data. Icon Author has the ability to access 
databases via Microsoft Open Database Connectivity (ODBC) drivers. Once the 
connection to a database is established externally (via the ODBC Administrator), 
the database object is simply inserted into a Smart Object Page. 

5.4.4.4  ImageQ 
ImageQ is another multimedia creation software package. Although it is a 
Windows application, it can also be played on Windows 95, create slide shows 
and provide a way to easily distribute them. There is lack of intuitive 
programming language and the solid interface needed for the development of 
truly productive multimedia applications. ImageQ presentations include a set of 
background images and associated control scripts that add user interface controls, 
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overlapping images, and programming below to each slide. Use a multi-document 
interface to manage one or more presentations simultaneously. 
The slide strip for each presentation contains thumbnails or files information for 
each slideshow image and provides the means to navigate through the 
presentation at the time of design. Although images in the slideshow strip are 
thumbnail versions of background images, they do not show any of the user-
added elements of the user, such as buttons and check boxes. The user must create 
these with the code that ImageQ will only interpret as a runtime as a major defect 
that other authoring systems (such as Icon Author and Director) avoid by 
providing design tools to organize visually-free code-based interface controls. 
While ImageQ does not provide robust slide design tools that include competing 
products, it imports a wide variety of graphics formats. Once images have been 
imported into an ImageQ presentation, they can be kept in their native format or 
saved as BMP or HKF files. 
Each time images are imported into an ImageQ presentation, it is only about 
creating nail clippings and slide references and the images themselves remain as 
separate files. The list of file names and control and transition settings are stored 
in a file with an IMQ extension, which acts as the main file for the presentation. 
ImageQ programming language is uncomfortable to work because it uses syntax 
and unconventional event handlers. For example, ImageQ uses lines like "add X 
to Y", put 150 in X to add the two values to a single statement and assign the 
value to 150 at X respectively. 
Although ImageQ lacks planning and programming tools, it is well distributed. It 
is easy to create portable presentations as separate EXE files that include the 
ImageQ runtime. ImageQ is really a presentation package in the clothing of an 
authoring system. Its true strength is in the ability to create traditional shows with 
pre-built images and distribute them without copyright. However, the lack of 
interactive product design tools and their embarrassing programming languages 
ultimately make it a poor choice for robust development of multimedia 
applications.  

5.4.4.5 Macromedia Director 
Macromedia Director 4.04 is better suited to multimedia presentations and kiosk 
applications than CBT or interactive catalogs that require more database work. 
This product offers  
(i) central scoring component that provides precise timing control 
(ii) cross-platform compatibility 
(iii) strong yet intuitive animation features 
(iv)  extensive architecture to add functionality. 

The application in the Director's UI is a movie, the playback screen is the stage 
and the elements of the movie are cast members. The film of a director consists of 
frames that are many separate channels, each one can contain an element or 
sound, a custom palette and the like. Each sprite is an instance of a cast member, 
such as a piece of text, a bitmap image, or a digital video clip. Since you can 
access all sprites during each movie frame, you can get time-based control. 
The director has 48 channels of separate sprites available in each frame. Sprites 
are just copies of cast members, so their appearance can be changed in a particular 
environment without affecting the original cast member. Each channel number 
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represents a phase layer so that sprites can be moved between levels simply up 
and down. There are some special channels that refer to each image; transition, 
palette, time, script and two audio channels. One of the strongest features of 
Director is its multiplatform compatibility. Windows and Macintosh versions of 
product support files allow you to transfer director movies simply by moving the 
file. The director imports a wide range of graphic formats. When a file is 
imported, it automatically becomes a cast member and receives a number. 
Version 4.04 can mix audio files displayed at different speeds and sizes, but you 
cannot mix AIF and WAV files with audio in digital movie clips. An animation 
feature that is one of the strongest director games allows you to set sprites in 
another way. 
The director allows the non-programmer to often organize cast members and 
make them move, but robust movies have a bit of coding. (The language of the 
director, Lingo, uses phrases in English as commands, but it does take some 
time). It has been shown that the director is very useful for the implementation of 
linear, but is weak for complex programming. Although the Director can create 
complex multimedia events such as CBT, a programming experience is still 
needed to run them. However, for real-time interactive online titles and 
demonstration CDs, the director is an exceptionally useful tool that leverages a 
logical metaphor for spectacular results. 
 
 

Case study on 
 
Authors of Mobile Multimedia Content 
 

From the authoring tool point of view, we can roughly divide the authors of 
mobile multimedia content into three major groups: professional content 
creators, hobbyists, and ordinary phone users. Each of these groups possesses 
different level of skills and resources for creating multimedia content. 
Therefore, the needs for authoring tools also differ between the three groups.  
Professional content creators like graphic artists, multimedia designers, and 
professional musicians typically us 
e powerful multimedia workstations, often equipped with special input and 
output devices, for creating multimedia content. They are highly skilled and 
appreciate the power and flexibility these tools offer. Taking into account the 
technical and user interface limitations of mobile phones, it is very difficult to 
match the power of the workstation based tools with mobile phone based 
tools. Therefore, we expect that the professionals will primarily use 
workstations and the existing tools they are familiar with when creating 
content for the mobile environment. Extensions and plug-ins to the existing 
tools are needed to better integrate them with the mobile environment, for 
example mobile phone emulators that allow previewing and testing the 
content on the workstation without the need to transfer it to the real device. 
 
Hobbyists, for example amateur video and still photographers and hobby 
musicians, use fairly similar tools and techniques for creating multimedia 
content as the professionals. However, since their skills and resources are 
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typically more limited, they often prefer to work with simpler and cheaper 
versions of the tools used by the professionals. While we expect professionals 
and hobbyists to prefer workstation based tools, mobile phone might still be a 
useful tool for them. For example, it could be used as an always-present tool 
for capturing raw material like photographs, which are then later transferred to 
a workstation for further processing, or as a “sketch pad” for immediate 
recording of new ideas.Ordinary mobile phone users, by far the largest group, 
have typically no training and only limited experience on multimedia content 
creation. Authoring multimedia content easily becomes too difficult or time-
consuming for them. To make authoring of multimedia content attractive, 
tools, which are very easy to learn and use, are needed. 
To allow fast content creation, it should be possible to create the content with 
the mobile phone alone, without need to transfer it to a workstation for 
additional processing. 
 
Workstation based tools for creating mobile multimedia content are not very 
different from workstation based tools for creating content for other 
environments, which have been extensively studied in the literature. 

 
 
Source: http://ieeexplore.ieee.org/document/1221697/ 
 

MODEL ANSWERS TO “CHECK YOUR PROGRESS” 

Check your progress 1 

Your answers may include the following 
• Planning 

• Creating 

• Testing 

• Distribution 

LESSON END ACTIVITIES 
 

Make a simple system which includes the work of text authoring systems. 

MCQs 
 
 
1. A multimedia project is said to be _________ and user-interactive when users 

are given navigational control.  
 

A. Hypertext  
B. Linear  
C. Non-linear 
D. Plug-in  
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2. What does GUI stand for?  
 

A. Gaming User interface 
B. Geometric User Interface  
C. Graphical User Interface  
D. Guidance User Interface 

 
3. A project is packaged and delivered to the end user in the ____stage.  

 
A. Delivery  
B. Design and Production  
C. Planning and Costing  
D. Testing  

4. Which of the following is not a stage in a multimedia project?  
 

A. Designing  
B. Forecasting  
C. Planning  
D. Testing  

 
5. ---------is the study of movement and motion structures that have joints  
 

A. Cel-animation  
B. Kinematics  
C. Morphing  
D. Tweaking  

 
Key: 1 C 2C 3A 4B 5B 

Terminal Questions 

Q1. What is the basic software tools used to develop multimedia project? Explain 
them. 

Q.2 Consider your own skills, abilities, and goals. Where do you see yourself 
fitting in to a multimedia production team? What abilities would you bring to 
team now? What abilities do you need to work to develop? What are your 
creative abilities? What is your level of mastery of multimedia tools (software 
and hardware)? 

Q3. What we need for developing multimedia project? 

Q4. What features should be considered when choosing a multimedia authoring 
tool? 
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UNIT-6 

MULTIMEDIA ON LANs & INTERNET 

Structure 

6.0 Introduction  
6.1 Objectives 
6.2 Network layers, protocol and services 
6.3 Fast modem and digital networks 
6.4 High speed digital networks 
6.5 Video conferencing techniques 
6.6 Future directions 

Let us add up 
Model your answers to check your progress 
End lesson activities 
MCQs 
Terminal questions 
References 

6.0 INTRODUCTION 

Multimedia on LAN: In a LAN (Local Area Network) each PC consists of an 
interface which is connected to the cable known as LAN cable/ LAN wire. The 
PCs together with a file server and associated secondary devices such as printers, 
form nodes on the network. The following Figure 1 depicts setup of local area 
network. 

Source: https://www.123rf.com/photo_23981414_lan-network-diagram-vector-illustrator--eps-10-for-
business-  and-technology-concept.html 

Figure 1: LAN 
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A multimedia networking system allows for the data exchange of discrete and 
continuous media among computers. This communication requires proper 
services and protocols for data transmission. Multimedia networking enables 
distribution of media to different workstation. 

6.1 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 
 know the different layers of network .
 fast modem and digital network.
 know high speed digital network.
 video conferencing technique.

6.2 NETWORK LAYERS, PROTOCOLS AND SERVICES 

A service provides a number of operations to the applicant application. Logically 
related services are grouped in layers according to the OSI functional reference 
model. Consequently, each level is a level service provider above it. Services 
describe the behavior of the layer and its Service Data Units (SDU). An 
appropriate service specification does not contain information about any aspect of 
the application [6] [9] [10]. 
A protocol consists of a set of rules that must be followed by level instances even 
during any communication between these two pairs. It consists of the form 
(syntax) and the (semantic) meaning of the exchanged data units (PDUs = 
protocol data unit).  
Multimedia communication imposes a number of requirements in terms of 
services and protocols, independent of the level of network architecture. In 
general, this set of requirements largely depends on the corresponding application. 
However, without specifying a precise value of the individual parameters, the 
following requirements must be considered: 
Processing audio and video data must be limited by deadlines or even defined 
over a period of time. Transmission of both data between the components 
involved in the transport layer applications and interfaces must meet the 
requirements for time domains. 
End-to-end fluctuation must be delimited. This is especially important for 
interactive applications such as the phone. Large fluctuation values would 
represent big buffers and higher end-to-end delays. 
All the warranties necessary for reaching and the date of the transfer must be 
fulfilled within the required time limit. This includes the required processor 
performance, as well as the data transfer bus and storage available for protocol 
processing. 

Cooperative work scenarios using multimedia conference systems are the main 
areas of application of multimedia communication systems. These systems must 
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support multicast connections to save resources. The sending instance can often 
change during a single session. In addition, a user must be able to join or leave a 
multicast group without requiring a new connection configuration, which must be 
managed by all other members of this group. Services must provide mechanisms 
for synchronizing different data streams, or alternatively, synchronize through 
primitives available implemented in another component of the system. 

 Multimedia communication must be compatible with the most commonly used 
communication protocols and must use current ones as well as future networks. 
This means that the compatibility of different communication protocols at least 
coexist and work on the same machine at the same time. The relevance of 
expected protocols can only be achieved if the same protocols are widely used. 
Many of today's multimedia communication systems are, unfortunately, 
experimental property systems. 

Discrete Data Communication should not starve because of the preferred video / 
audio transmission or guaranteed. Discrete data must be transmitted without any 
penalty. The principle of equity between different applications, users and 
workstations must be applied. The actual audio/video data rate varies 
considerably. This leads to data rate fluctuations, which must be managed by the 
services. 

6.2.1 Physical Layer 

The physical layer defines the transmission method of individual bits over the 
physical medium, such as fiber optics. 

For example, the type of modulation and bit-synchronization are important issues. 
With respect to the particular modulation, delays during the data transmission 
arise due to the propagation speed of the transmission medium and the electrical 
circuits used. They determine the maximal possible bandwidth of this 
communication channel. For audio/video data in general, the delays must be 
minimized and a relatively high bandwidth should be achieved. 

6.2.2 Data Link Layer 

The data link layer provides the transmission of information blocks known as data 
frames. Further, this layer is responsible for access protocols to the physical 
medium, error recognition and correction, flow control and block synchronization. 
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Access protocols are very much dependent on the network. Networks can be 
divided into two categories: those using point-to-point connections and those 
using broadcast channels, sometimes called multi-access channels or random 
access channels. In a broadcast network, the key issue is how to determine, in the 
case of competition, who gets access to the channel. To solve this problem, the 
Medium Access Control (MAC) sublayer was introduced and MAC protocols, 
such as the Timed Token Rotation Protocol and Carrier Sense Multiple Access 
with Collision Detection (CSMA/CD), were developed. 

Continuous data streams require reservation and throughput guarantees over a 
line. To avoid larger delays, the error control for multimedia transmission needs a 
different mechanism than retransmission because a late frame is a lost frame. 

6.2.3 Network Layer 

The network layer transports information blocks, called packets, from one station 
to another. The transport may involve several networks. Therefore, this layer 
provides services such as addressing, internetworking, error handling, network 
management with congestion control and sequencing of packets. 

Again, continuous media require resource reservation and guarantees for 
transmission at this layer. A request for reservation for later resource guarantees is 
defined through Quality of Service (QoS) parameters, which correspond to the 
requirements for continuous data stream transmission. The reservation must be 
done along the path between the communicating stations. 

6.2.4 Transport Layer 

The transport layer provides a process-to-process connection. At this layer, the 
QoS, which is provided by the network layer, is enhanced, meaning that if the 
network service is poor, the transport layer has to bridge the gap between what the 
transport users want and what the network layer provides. Large packets are 
segmented at this layer and reassembled into their original size at the receiver. 
Error handling is based on process-to-process communication. 

6.2.5 Session Layer 
In the case of continuous media, multimedia sessions which reside over one or 
more transport connections, must be established. This introduces a more complex 
view on connection reconstruction in the case of transport problems. 
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6.2.6 Presentation Layer 

The presentation layer abstracts from different formats (the local syntax) and 
provides common formats (transfer syntax). Therefore, this layer must provide 
services for transformation between the application-specific formats and the 
agreed-upon format. An example is the different representation of a number for 
Intel or Motorola processors. 

The multitude of audio and video formats also required conversion between 
formats. This problem also comes up outside of the communication components 
during exchange between data carriers, such as CD-ROMs, which store 

continuous data. Thus, format conversion is often discussed 
in other contexts. 

6.2.7 Application Layer 

The application layer considers all application-specific services, such as file 
transfer service embedded in the file transfer protocol (FTP) and the electronic 
mail service. With respect to audio and video, special services for support of real-
time access and transmission must be provided. 

Check Your Progress 1 

List the different layers which are used in networking? 

Notes: a) Please write your answers in the space provided below. 

b) Don’t forget to check your answers with the one given at the
end of this chapter. 

The most popular type of LAN is Ethernet and Token Ring. The Ethernet options 
are shown in Table 1. 

• Ethernet
a. Ethernet was initially developed by Xerox PARC in 1973 and later

standardized by IEEE in IEEE 802.3 family.
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b. Ethernet LAN uses either twisted pair cables or fiber optical cables.
However, it was initially designed to run over coaxial cables.

c. It works on physical and data link layer for LAN.
d. It is a connectionless, contention-based scheme.
e. There are two means of sharing the medium: Carrier Sense Multiple Access

with Collision Detection (CSMA/CD) and with collision avoidance
(CSMA/CA).

Table 1 Ethernet Options [1] 

• Token Ring:
a. A token ring is a type of LAN network where all computers are

connected in a star or ring topology. The logical token is passed
from host to host.
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b. The host having token can send data. After the completion of data
transfer the host passes the token to another host connected to it.

c. The collision is prevented in network because the host having
token can only send data.

d. The disadvantage of token ring is failure of a host or loss of token
can stop the complete network. The structure of token ring is
shown in Figure 2.

Source:  http://kamudiad.blogspot.in/2012/11/token-ring.html 

• Fiber Distributed Data Interface (FDDI):
a. FDDI is a collection of ISO and ANSI standards for transmission

of data lines in a local area network (LAN) on fiber optics.
b. The range FDDI local area range can be up to 200 km.
c. This protocol is centered on the token ring protocol.
d. Thousands of users can work on FDDI local area network.  The

FDDI configuration is shown in Figure 3.

   Source:http://www.ictglobal.com/network_types.html 

Figure 3: FDDI 

Figure 2: Token ring 
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• Detailed connections with switched hubs:
a. It is based on the concept of providing a dedicated connection for

each workstation using a switched hub.
b. The overall performance of the network is based upon the

performance of hub, which handles the total throughput.
c. These networks provide the infrastructure for new range of

products that require the transmission of video signals over the
LANs. Figure 4 shows detailed network connection having router,
switch and hub.

Source: http://www.tamos.com/htmlhelp/monitoring/monitoringusinghubs.htm 

Check Your Progress 1 

Explain the different component of FDDI? 

Note: a) Please write your answers in the space provided below. 

 Don’t forget to check your answers with the one given at the end of this 
chapter. 

2. PBXs:
a. An alternative approach for video transmission is to use circuit

switching network based on PBX instead of hub.

     Figure 4: Detailed network connection 
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b. It has a bandwidth of 19.2 Kbit/s for asynchronous channel and 64
Kbit/s for synchronous channel.

6.3 FAST MODEMS & DIGITAL NETWORKS 

Modems refer to MODulators dEModulators. A modem is a hardware device that 
converts analog data to digital data and vice versa in real time for two-way 
network communication. Digital network multimedia include set top box, DTH. 
The goal is to produce a signal that can be easily transmitted and decoded to 
reproduce the original digital data. Modems can be used with any means of 
transmitting analog signals from radio emitter diodes. A common type of modem 
is one that converts digital data from a computer into a modulated electrical signal 
for telephone line transmission and demodulated by another modem on the 
receiver side to retrieve digital data. The communication via modem is shown in 
Figure 5. 
Modems are generally classified by the maximum amount of data that can be sent 
at a given time unit, usually expressed in bits per second (bit/symbol s, sometimes 
abbreviated as "bps"), or bytes per second (symbol B/s). Modems can also be 
classified for their symbol rate, measured in baud. The baud unit indicates the 
number of symbols per second or number of times per second that the modem 
sends a new signal. For example, the ITU V.21 standard uses frequency-shift 
keying with two possible audio frequencies, corresponding to two different 
symbols (or a bit per symbol) for transporting 300 bits per second using 300 baud. 
By contrast, the original ITU V.22 standard, which could transmit and receive 
four different symbols (two bits per symbol), transmitted 1200 bits by sending 
600 shots per second (600 baud) using Phase Shift Keying.  

  Source: http://www.cyberfreewishes.com/blog/communication-between-computers-and-modems 

Figure 5: Modem 

BCA-107/121



6.4 HIGH SPEED DIGITAL NETWORKS 

They provide very high speed of data transfer over a short period of time. 

ATM (Asynchronous Transfer Mode): 

a. Asynchronous Transfer Mode provides low delay and high speed.
b. It provides fixed cell length, dedicated media connection and

connection- orientation.
c. In ATM, information is transferred as a continuous stream of fixed

cells, which can be: text, images, voice or audio.
d. It supports parallel connections because each user is supplied with

a dedicated media connection to a switch.
e. The application is given a bandwidth of up to 155 Mbit/s which is

expandable to 622 Mbit/s. The ATM process is shown in Figure 6.

Source: https://technet.microsoft.com/en-us/library/cc756793(v=ws.10).aspx 

6.5 VIDEO CONFRENCING TECHNIQUE 

Video Conferencing is telecommunication technology that allows communicating 
simultaneously with two or more locations having two-way video and audio 
transmissions. 
TCP, UDP & RTP are standard protocols used in video conferencing. The 
content is identified with the use of header which is configured into packets. 
These protocols are used based on reliable, non-reliable communication type. 
TCP is a reliable protocol ingenuous for transmitting alphanumeric type data. It is 
self-correcting in nature. The delay in this protocol is high but it guarantees error 
free and sequenced transmission. 
User Datagram Protocol (UDP) within the IP stack, is an unreliable protocol. It 
has higher speed than TCP. 
Real-Time Protocol (RTP) was designed to handle streaming video and audio. It 
uses IP Multicast. The sequence number and time-stamp is added in the packet 

Figure 6: ATM Process 
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header, RTP can be said as derivative of UDP. RTP is controlled by real-time 
control Protocol (RTCP).  
Multimedia interactive applications on internet:  

• Generating Content in Real Time Multimedia technologies are used to
create 3D content in real time. The program content is projected into space
when sensors are activated.

• 3D Printing3D printing is done using multimedia applications.
• Social Media People use multimedia application to make their significant

presence.
• Fine arts and Entertainment Multimedia is used to make special effects

and animations over internet. Video conferencing techniques are shown
in Figure 7.

Source:https://www.electronicproducts.com/Digital_ICs/Video_Graphics_Audio/Video_conferencing_syste
m_block_diagram.aspx

The Figure 8 shows the interactive application of multimedia. 

Source: https://www.xoriant.com/interactive-multimedia-applications-development 

6.6 FUTURE DIRECTION 

Figure 7: Video Conferencing Technique 

Figure 8 : Interactive Application of Multimedia 
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• The data on internet is growing very fast, the next generation multimedia
technologies should be space efficient.

• The multimedia technologies can be used in many fields in future, if the
intelligent decision features are included.

• The functionality like low effort, high re-usability is important to maintain
for complex application like natural language processing, computer vision,
etc.

• Refinements are necessarily to be made in order to reduce time and to
improve the quality of multimedia objects.

• Multimedia system's hardware developments.
• Distributed environments and networking compatible multimedia

development.

A case Study on MULTIMEDIA SYSTEM DESIGN & DEVELOPMENT (in words of 
author…..) 

Multimedia means the use of electronic media to store and experience

multimedia content. It also represents the computer information through audio, 
graphics, image, video and animation in addition to traditional media (text and 
graphics). The application of multimedia can be found in various spheres of life 
including but not limited to Education, Advertisement, Art, Entertainment, 
Engineering, Medicine, Business, Video Conferencing and Residential Services. 
Multimedia integrates different media. Activities have been planned regarding the 
various multimedia lessons to find out how combinations of text, graphics, and 
sound can increase student motivation and promote subject mastery. Activities 
have been planned to nurture this domain in all aspects. The detailed discussions of 
relevant technology, suggestions for lesson plans, and exercises for mastery are all 
provided here, as well as an extensive catalog of resources and list of search tools 
and Internet sites. The list of planned activities with their description has been done 
and mentioned below in order to escalate the bounds of this domain and reach to a 
height which can gain a good recognition in the sphere of multimedia domain. 
1. Idea presentation, that helps the student express out their views about this

domain and help them to come up with unique ideas. 
2. Icon design contest, which helps them think constructively to design an
action/verb into a single picture. 
3. Story making contest, which will make the students to first understand the
content, select and justify appropriate images that best represent the content and 
sequence them in a logical order. It allows them to apply higher order thinking skills.  
4. Learn animation, which will help students to explore and explain whatever their
mind can conceive. This will make it the most versatile and explicit means of 
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communication which is devised for quick mass appreciation”. 
5. Creating educational clipart, which will help them learn about how to create
clipart for a specific subject. 
6. Podcasting, which will allow them to share their work and experiences with a
potentially huge audience over the Internet. It is useful for developing literacy skills 
(writing scripts, setting up interviews, etc), allows students to develop and practice 
their speaking and listening skills, and they also learn some ICT skills. Podcasts can 
be interactive, and the audience can be invited to send their comments, giving 
valuable feedback to the students about their work. 
7. Create postcards, which can make them aware of how a problem definition can

be portrayed as a poster. This will inculcate in them innovative design thought 
process and enhance the visualization skills of the students. This will help them 
prepare for poster competition for various research conferences conducted under 
state or national level. 
8. Research Paper Publication, will help the students to write a research paper on

the innovative ideas that they have presented during the Idea presentation on 
multimedia system design and development, and to publish the paper in reputed 
journals.  
9. Game builder idea, will make the students come with the idea of a game
(Educational, Entertainment, Action, Adventure, Simulation, Puzzle, etc.) and create 
it according to the specifications defined.  
10. Build a project or a user interface application. Students can make a project or a
user interface application based on the above learned skills. Also, make a project 
which is in the form a solution to a realistic problem or a simulation model for a new 
idea. This will help the students to get motivated and become determined to 
elevate this domain in all respects and flourish this domain by working with 
complete dedication to make a mark for them and gain recognition at a greater 
level. 

Source:https://tcetmumbai.in/CMPN/Case%20Studies/Multimedia-Case%20Study.pdf 

LESSON-END ACTIVITIES 

• Identify a network of your own choice and find the protocols installed
in the computer.

• Using the internet search engine list the different network standards
available and differentiate their features.

MODEL ANSWERS TO “CHECK YOUR PROGRESS” 

Check your Progress 1The protocol layers are 
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• Physical Layer

• Data Link Layer

• Network Layer

• Transport Layer

• Session Layer

• Presentation Layer

• Application Layer

Check your Progress2 FDDI Architect includes the following: 

• PHYsical Layer Protocol (PHY)

• Physical Layer Medium-Dependent (PMD)

• Station Management (SMT)

• Media Access Control (MAC)

MCQ 

1. Media player uses URL in metafile to access media server to

A. download file

B. Upload file

C. Stored The File

D. Stream file

2. Primary Colors for Color TV are

A. Blue, White, Black

B. Red, Green, Yellow

C. Red, Green, Black

D. Red, Green, Blue

3. In Real Time Interactive Audio Video, mixing means combining several
streams of traffic into

A. 1 Stream

B. 2 Stream

C. 3 Stream

D. 4 Stream
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4. Live streaming is still using Transmission Control Protocol ( TCP), and
multiple unicasting instead of

A. Unicasting

B. Multicasting

C. Layered Control

D. Protocol Control

5. Real-time traffic needs support of

A. Unicasting

B. Multicasting

C. Layered Control

D. Protocol Control

6. HTTP client accesses Web server by using the

A. SEND message

B. GET message

C. AUTO receive message

D. None

7. To join the internet, the computer has to be connected to a

A. internet architecture board 

B.  internet society 

C. internet service provider 

D. none of the mentioned 

1. A 2. D  3.A  4. B   5. B  6. B 7. C

Terminal questions 

Q1. What are the layers of the OSI reference model? 

Q2. What is a LAN? 

Q3. What are routers? 

Q4. What is token ring? 
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