Transaction & Multimedia option topics selected
	Syllabus Points
	Notes

	Characteristics of multimedia systems
	

	Multimedia systems – information systems that include combinations of the following media, including:

· Text and numbers
· Audio
· Images and/or animations
· Video
· Hyperlinks
	MULTIMEDIA SYSTEMS
Multimedia is the use of at least 3 different types of media.
Multimedia consists of various types of media including text, numbers, audio, image or animation, video and hyperlinks.

· Multimedia applications are presented on digital devices
· Multimedia allows for interactivity with a user who can navigate the product and hyperlinks using programmed buttons and gestures
· Result of a multimedia system is a multimedia product or multimedia presentation

	Text
	A data type and form of media which displays simple characters and symbols within an information system.
Text is entered, recognised, stored and presented by an information system:

	Collection
	Can be collected by keyboard, touch screen, microphones with audio (transcription)

	Processing and storage
	Each individual standard text base character that is entered in the system consumes 8 bytes of data.
· Eight bits (0s or 1s) that make up a character are called a byte
· Text is stored as a binary (0s and 1s) value, which is then recognised as a special symbol based on ASCII or UNICODE

ASCII and UNICODE
· ASCII presents up to 256 symbols
· Unicode has a character set of 1,114,112 symbols
· Upper and lowercase characters are recognised as separate symbols
· Letter values are sequential based on the alphabetical order

	Display
	The presentation of text based characters on a monitor.




	Numbers
	Numbers are recognised as their corresponding mathematical value which means they can be used for calculations.
Numbers are entered, recognised, stored and presented by an information system:

	Collection
	Can be collected by keyboards, keypads, touchscreens, scanning devices, readers, magnetic stripe readers and NFC technology.

	Processing and storage
	Numbers are recognised by the systems as having a value, thus, can be used for valuation and comparison in convection with other numerical data.

	Storage
	Numbers are recorded in a system as integers, which reserve 4 bytes of memory per number.
· This is based on binary (0s and 1s) values being used to calculate and represent numbers

	Display
	The presentation of numbers based characters on a monitor.




	Images / animations
	An image is a data type and form of media which displays a still form of colour and shape combination.
· Image are collected by digital cameras or created using software

Pixels
· All images on screen are made up of pixels
· A pixel or picture element is the smallest part of the screen that can be controlled by the computer
· Total number of pixels on the screen is called its resolution

Two classification of image includes big mapped or vector image:

	Bit mapped
	Graphics created and edited using paint programs, which store and manipulate each pixel.
· Large file size → each pixel contains data
· Image distorted or pixelated when modified
· File formats: BMP, JPEG, PNG, GIF

	Vector
	Images created and edited using a drawing program which store image data in the form of mathematical definitions.
· Small file size → only contains data about curves that form the drawing
· No loss in quality when scaled
· File formats: SVG, DWG, AI, ESP




	Audio
	Displays sounds within an information system.
Collected via microphone or created/manipulated using software.

Data required for audio files:
	Sampling rate
	Number of times a sample (slice) is taken from the sound wave

	Sample size
(bit resolution)
	Number of bits per sample.
The more bits, the more sound available.

	Time
	Duration of the audio file
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	Video
	Displays multiple images in a sequence, giving the effect of movement.
· Collected by cameras
· Edited using video editing software

Data required for video files:
	Frames per second (FPS)
	Number of individual images played in a sequence each second in a video file.
Standard for movies is 24fps, for video games is 60fps.

	Image resolution
	Amount of horizontal and vertical pixels that make the set resolution of images.

	Bit depth
	Number of bits per pixel.
Greater the bit depth, more colours available for each image. The more colours available also increases file size exponentially due to base 2 calculation.




	Hyperlinks
	Enables navigation through a multimedia product.
Hyperlinks provide interactivity.




	The differences between print and multimedia, including:

· Different modes of display
· Interactivity and involvement of participants in multimedia systems
· Ease of distribution
· Authority of document
	DIFFERENCES BETWEEN PRINT AND MULTIMEDIA

	
	Printed
	Multimedia

	Display methods
	· Text
· Images
	· Text
· Hypertext
· Images
· Audio
· Animation
· Video
(at least 3 media types)

	Viewing and interactivity
	· No interactivity
· Turn pages
· Fill in crosswords
· Viewed on paper documents
· Books
· Magazines
· Encyclopaedias
	· Very interactive
· Hyperlinking
· Mapping commands to keyboard
· Mouse clicks
· Gestures on mobile devices
· Viewed on computers, tablets, mobile phones

	Distribution
	· Bookstores
· Newsagents
· Purchased online and physical delivery
	· Email
· Downloaded through app stores and websites
· Installed from external storage (HDD, SDD)

	Authority
	· Writers
· Editors
· Publishers
	· Writers
· Editors
· Publishers
· Web host
· Media designers




	The demands placed on hardware by multimedia systems, including:

· Primary and secondary storage requirements as a result of:
· Bit depth and the representation of colour data
· Sampling rates for audio data
· Processing as a result of:
· Video data and frame rates
· Image processing, including tweening
· Display devices as a result of:
· Pixels and resolution
	DEMANDS PLACED ON HARDWARE BY MULTIMEDIA SYSTEMS

Storage - Primary and secondary
	Bit/colour depth
(Image)
	The number of bits per pixel on a display.
More bits in a pixel → greater variety of colours in images

· Represents the number of colours you can see per pixel
· Bit/colour depth is vital to image quality
· Most monitors support 16.7 million colours which represent 32-bit.
· Options such as transparency, shadows and gradients are used to enhance aesthetics.
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	Sampling rate
(Audio)
	Number of times a sample (slice) is taken from the sound wave.
44.1 kHz or 44,100 samples per second is the standard for most consumer audio.

If stereo, multiply by 2, if not, don’t.
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	Mono
	One channel of sound.

	Stereo
	Two channels of sound (left and right).






Processing
	Video data and frame rates
	Frame rates are the speed of a video or animation.
The higher the frame rate, the smoother the video or animation.
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	Image processing
	Animation is affected by the size of the image and the speed of the movement.
Created using path-based and cel-based animation.

	Cel-based animation
	Involves drawing and displaying individual frames or cells.
· Created by placing similar frames in sequential order
· Traditional method of animation
· Typically create movement at 24fps

	Advantages
	Disadvantages

	· Good image quality
· Can change more thing at the same time (e.g. background and subject)
	· Time consuming
· Hand-drawn
· Bigger file format
· Requires powerful computer




	Path-based animation
	The background is fixed and software creates ‘in-between’ frames between the keyframes (first and last frame).
· Subject is selected from the first frame and moved along, creating a path
· Path can be straight or curved
· Subject will follow the path creating movement

	Tweening
	The process of generating images that go between keyframes.

	Morphing
	Smooth change between two different images.



	Advantages
	Disadvantages

	· Efficient animations
· Faster as the software creates the movement
· Uses less storage
	· Lack of detail
· Less control over the animation
· Fixed background









Display
	Pixels and resolution
	Resolution determines the visual quality of a screen based on the number of pixels.
Depending on the device, each screen is capable of a certain resolution, this is determined by the number of pixels on the screen.
· Pixels = Height x Width
· The more pixels, the higher the resolution




	The variety of fields of expertise required in the development of multimedia applications, including:

· Content providers
· System designers and project managers
· Those skilled in the collection and editing of each of the media types
· Those skilled in design and layout
· Those with technical skills to support the use of the information technology being used
	VARIETY OF FIELDS OF EXPERTISE REQUIRED IN THE DEVELOPMENT OF MULTIMEDIA APPLICATIONS
	Content provider
	Provide ready to use content.
· Organise the provision of specialised stock photos, animations, video and text articles
· Act on behalf of copyright holders and negotiate fees so content can be legally used
· Retains a portion of the fee and the remainder is forwarded to the copyright holder

	System designers
	Personnel who work through the stages of the system development cycle.
Tasks:
· Identify the purpose of the system
· Make decisions on the most suitable and feasible solution
· Design the overall solution
· Determine the hardware and software that will be used
· Prepares specifications that detail the information processes that will form part of the solution

	Project managers
	Develop the project plan and ensure it is followed during development.
Adjustments to the plan will need to be made as some sub-tasks run over time or budget.

· Responsibility to schedule and monitor each of the other development personnel and the tasks they complete
· Are able to communicate and negotiate with other members of the team

	Writers
	Produce the textual content within multimedia systems and create storylines upon which videos, animations and other aspects will be based.

· Selected based on both their writing ability and also on their knowledge of the subject matter
· Different topics require different skills and knowledge of writers

	Video production personnel
	Specialist personnel responsible for the recording and production of video.

· Video produced using simple digital video cameras or a large crew of specialists
· Commercial multimedia systems comprising a crew of a director, camera operator, sound engineer, actors and editors

Director responsibilities:
· Directs other personnel to achieve their vision of the final production
· Responsible for all artistic aspects of the production
· Approves set designs and costumes and coaches the actors
· Decides on camera angles, lighting and how actors should deliver their lines
· Oversee the final editing of the production

	Audio production personnel
	Sound engineers specialise in recording and editing of audio.
Sound engineers adjust levels and mix different digital audio clips together.

· Music, voice and special effects
· Aim of live recording is to reproduce the original live sound as accurately as possible
· Digital audio recordings do not lose quality as they are copied and manipulated
· Audio is used to add sound effects that provide feedback when the user clicks interactive elements such as buttons and menus
· Games make use of sounds that are entirely computer generated
· Sound engineers require creative, artistic and technical skills

	Illustrators and animators
	Artists who draw figures and scenes.

Illustrators and animations responsibilities:
· Produce original drawings to supplement the accompanying text
· Illustrations and animations are created using computer software
· Use vector graphic software applications rather than bitmap software applications
· Must be proficient computer users due to software application use

	Graphics designers
	Improve readability of multimedia by enhancing the visual appeal of the presentation.
Graphic designers target their designs to particular audiences.

· Organise the layout of screens, adjust colour, typography and size, and develop consistent look and feel for the presentation
· Must be proficient computer users due to software application use

	Technical personnel
	Ensure the final system will operate on the user’s machines.
Consider the hardware configuration and communication speed of the typical user’s machines.

Considerations and tasks:
· Multimedia delivered over the internet is reliant on the speed of the user’s internet connection
· Levels of compression, lower resolutions and streaming can be used to ensure presentation is delivered timely over slower internet connections
· Must ensure required codecs are present on the end-users computers
· Software developers code the interactive elements

Copy protection and product registration are added to commercial multimedia to reduce the likelihood of illegal copies.




	Examples of multimedia systems
	

	The major areas of multimedia use, including:

· Education and training
· Leisure and entertainment
· Information provision, such as information kiosk
· Virtual reality and simulations such as flight simulator
· Combined areas such as educational games
	MAJOR AREAS OF MULTIMEDIA USE
	Education and training
	Multimedia used in education and for training activities.
The interactive nature of multimedia allows the user to control the learning, addressing each user’s needs.

· Various media types maintain user interest in multimedia products
· Multimedia systems allow training to be carried out at convenient times, developed to cater for a wide range of abilities
· Cost-effective method of education and training

Computer-based training (CBT)
A type of multimedia product used for education and training.
· Person uses CBT at his or her own pace, information is presented using different types of media, having the opportunity to review misunderstood concepts
· CBT products are designed by experts in their field and designed to cater for different rates of learning
· Interactivity in CBT is the basis for an individual to progress through the system
· CBT usually contains some form of assessment to determine whether an individual is ready for the next level

	Leisure and entertainment
	Multimedia systems designed for leisure and entertainment are generally classified as computer games.

Computer games
· High level of interactivity
· Responses of the user determine the game being played
· Sequence of actions may be limited by the game designer or have a large range of possibilities
· Games tend to be time restricted and have complex animation
· Level and amount of text is limited
· Navigation may be deliberately hidden until the user reaches a certain level
· Feature high resolution images, audio and animation or video
· Use alternate input devices such as joysticks for input
· Developments in technology have resulted in computer games that are more realistic

	Information provision
	Provide users with an easy way to display information.
User controls when, how and what information will be displayed.

· Interactive nature of multimedia allows the user to search using related keywords to find specific information
· Multimedia encyclopaedia → multimedia system used to obtain information
· Displays information using text, colour, audio and video or animation, making it easier for people to understand information

	Information kiosk
	Allow people to use a touch screen and select information about an organisation or service.
· Information displayed depends on the selections of the user
· Kiosks commonly provide information about items, the location of items or a map to a particular product or service
· Use large navigation buttons with few options
· Kiosks provide information to the organisation
· Selections made by the user are a source of information about the level of interest in a product or service




	Virtual reality and simulations
	VR is the use of computer modelling and simulation to enable a person to interact with an artificial environment.
Immerses the user in an environment that simulates reality through the use of interactive devices.

· Motion sensors pick up the user’s movements and adjust the view on the screens create the illusion of reality
· Data-gloves equipped with force-feedback devices that provide a sensation of touch
· User picks up and manipulates objects that they see in the virtual environment

	Flight simulators
	Used to train pilots.
· External effects - changing weather conditions requires high-resolution images and the ability to control different aspects of the system
· Different scenarios are carefully modelled, and the reactions of the plan are made as realistic as possible
· Expensive because flight simulators require a lot of physical room due to the complex hydraulic systems




	Combined areas
	Areas that utilise two or more major areas of multimedia.
Educational games utilise both education and training and leisure and entertainment.

Games are designed to be both educational, training the user on the topics specified; as well as leisurely and entertaining to encourage the user to continue to use the game and thus benefit from its training.




	Advances in technology which are influencing multimedia development
· Increased storage capacity allowing multimedia products to be stored at high resolutions
· Improved bandwidth allowing transmission of higher quality multimedia
· Improved resolution of capturing devices
· Increases in processing power of CPUs
· Improved resolution of displays
· New codecs for handling compression of media while improving quality
	ADVANTAGES IN TECHNOLOGY WHICH ARE INFLUENCING MULTIMEDIA DEVELOPMENT
Increased storage capacity
· Enables storing at higher resolution
· Access to more resources
· Greater archival capability

Improved bandwidth
· Easier transmission of high quality multimedia
· Quicker downloading and uploading of media
· Quicker interactivity with multimedia products

Improved resolution of capturing devices
· Enables higher resolution and greater detail
· Greater ability for manipulation via editing

Increased processing power
· Greater ability for more complex animations
· Able to create tweens more efficiently
· Can process higher resolution imagery

Improved resolution of displays
· View higher quality multimedia and greater detail
· More immersive viewing, enhanced experience

New codecs for handling compression
· Enables quality to be maintained or improved
· Smaller file size enables more efficient transmitting of multimedia
· Easier to share files due to small file size

	Displaying in multimedia systems
	

	Hardware for creating and displaying multimedia

· Screens including CRT displays, LCD displays, plasma displays and touch screens
· Digital projection devices
· Speakers, sound systems
· CD, DVD and video tape players 
· Head-up displays and head-sets
	HARDWARE FOR CREATING AND DISPLAYING MULTIMEDIA
	Touch screen
	Enter data by detecting the touch of the user’s finger.
· User’s finger interrupts a matrix of infrared light beams shining horizontally and vertically across the screen
· Touch screens do not allow fine precision of input and use big buttons or areas of the screen

	CRT - Cathode-ray tube
	Fires a stream of electrons onto the inside of the screen, which is coated with tiny dots or pixels made of phosphor.
· Cross fade → process by which the colour of a pixel changes gradually from its original colour to a new colour
· Uses three streams to strike red, green and blue phosphor
· Raster scan → fires the electron stream in a series of zigzag lines that starts in the upper left-hand corner and moves left to right and top to bottom. It is repeated to maintain the image as the phosphor only glows for a short time. This is called refreshing.
· Vector display systems direct the electron stream to draw only the lines required from the image.

Interlaced monitors → speed up refreshing by first scanning the odd lines from top to bottom and then scanning the even lines. However, this can cause the monitor to flicker.
Non-interlaced monitors → refresh the screen by scanning every line at up to 72 times every second. Only the data is transmitted when the screen is being altered.

	LCD - Liquid crystal displays
	Consist of a layer of liquid crystal material placed between two polarising sheets.
· Light passes through the liquid crystal material and current is applied at particular points
· Very light, take up less room, produce no heat, have no glare, create no radiation, requires less power than CRTs

	Digital projection devices
	Data projectors take a video signal directly from a computer and project it onto a wall or screen.
· Uses either a cable or wireless connection to produce an image from a device
· Varies in size and price, dependent on throw range and quality

	Speakers
	Speakers are devices used to produce sounds.
· Audio signals from a computer are translate into analog sound waves for transmission through the speakers
· Sound is generated electromagnetically
· Coil of wire attached to a cone or diaphragm
· Coil is placed around a permanent magnet, so that an electronic signal passes through the coil and magnetises it
· As the coil is magnetised, it pulls and pushes against the permanent magnet, causing the cone to vibrate according to the strength of the electronic signal
· Movement of the cone makes the air near the cone vibrate, and this creates sound waves

	Sound systems
	A set of equipment for the reproduction and amplification of sound.
· Typically comprised of an array speakers, mixing and musical production equipment
· Used to create sound-related experiences in which sound is of utmost concern

	HUD - Heads-up displays
	A heads-up display is any transparent display that presents data.
· Does not require users to look away from their usual viewpoints, typically situated in front of the user
· Used in commercial aircraft and cars as to not distract the pilot or driver by looking to a screen elsewhere

	Head-sets
	Worn on the head to display information.
· Originally developed for virtual reality
· The display is projected onto the surface of the glasses, participants see the display overlaying the real world

E.g. Apple Vision Pro can produce both AR and VR using spatial computing






	Software for creating and displaying multimedia

· Presentation software
· Software for video processing
· Authoring software
· Animation software
· Web browsers and HTML editors
	SOFTWARE FOR CREATING AND DISPLAYING MULTIMEDIA
	Presentation software
	Presentation software is used to make a professional presentation to a group of people.
· Contains various multimedia
· Improves communication of information
· Enables visual representation of ideas

Presentation software creates several documents:

	On-screen presentations
	Slides displayed on a monitor or projected onto a screen.
Timing controlled automatically or manually.

	Audience handouts
	Images of two or more slides on a page.
Handouts are given to attendees.

	Overhead transparencies
	Slides printed as an overhead transparency.
In black and white or colour using portrait or landscape orientation.

	Speaker’s notes
	Notes the speaker needs when discussing the slides.



	Transition
	Special effects used to change from one image or screen to another.




	Software for video processing
	Editing software enables video processing and compression into viewable formats.
Specific formats are suitable for certain uses.

Adobe Premiere Pro, iMovie, Final Cut Pro, VEGAS Pro
Solutions for editing and adding visual effects to recorded video.

Adobe Media Encoder and Handbrake
Solutions for video compression without reducing quality significantly.

	Authoring software
	Used to combine text, graphics, animation, audio and video into a multimedia product.
· Brings together separate media types
· Allows the user to create interactivity
· Assigns relationships and actions for the different media elements using scripting language

	Animation software
	Takes individual images and creates the illusion of movement.
A series of images displayed in rapid succession.

Warping and morphing software creates special effects using powerful tools.

	2D Animation
	Uses flat two-dimensional images, combining them to create animation.

	3D Animation
	Uses a mathematical model of a three-dimensional object to realistically portray objects with depth.




	Web browsers and HTML editors
	
	Web browsers
Google Chrome, Safari, Firefox, Arc

	A software program stored on a computer that allows access to the web.
· Multimedia files are embedded in a web page
· Web pages with multimedia files take longer to download

	HTML editors
Visual Studio Code, IntelliJ IDEA

	A software program that specialises in writing HTML code.
· Web pages are made using Hypertext Markup Language (HTML)
· Tags are typically in pairs to start and end the tag
· Every document contains standard tags <HTML> <HEAD> <BODY>







	Other information processes in multimedia systems
	

	Processing:

· The integration of text and/or number, audio, image and/or video
· Compression and decompression of audio, video and images
· Hypermedia – the linking of different media to one another
	PROCESSING
Multimedia software integrates text, number, image, animation, audio and video data.
It accepts media types in a variety of formats and allows the user to create interactivity.

	Hypertext / hypermedia
	
	Hypertext
	Bodies of text that are linked in a non-sequential manner. Each block of text contains links to other blocks of text.

	Hypermedia
	An extension of hypertext to include non-sequential links with other media types, such as image, audio and video.






Compression and decompression
	Codec
	Used to encode and decode (compress/decompress) various types of data.
Codecs convert analog video signals into compressed video files or analog sound signals into digitised sound. 

· Digitised sound such as RealAudio
· Typically used for sound and video files

Process
Converts analog video signals
Compressed files (MPEG) or analog sound signals
Digitised sound (RealAudio)
Encodes starting frame and sequence of differences between frames




	Compression
	Process of reducing the size of data.
· Most compression is carried out by software
· Some forms of hardware compression

Reasons for compression
· To reduce storage space
· To allow files to be maximised on medias such as CD-ROMs and DVDs
· To reduce retrieval time of files over a network
· To reduce cost of electronic transfer

Compression techniques
	Lossless
	Preserves data integrity for higher-quality files and is often used for text-based files where data integrity is critical.

· Repetitive patterns are coded into a summary and data retrieved is the same as data stored
· File can be reduced to 40% of original size
· Used for most text files where it is vital that no data is lost (e.g. database files)

	PNG (.png)

	Lossless method for storing, transmitting and retrieving still photographs.




	Lossy
	Sacrifices data to reduce file size, resulting in lower-quality files.

· Data discarded during compression - some data is irretrievably lost
· Files can be reduced to 5% of its original size

	JPEG (.jpg)

	Lossy methods for storing, transmitting and retrieving still photographs.
· Developed for the Joint photographic Experts Group of the International Standards Organisation

Process:
· Discards repetitive pixels within an image, such as large areas of the same colour in the background

	MPEG (.mpg)

	Lossy methods for videos.
· Developed by Motion Pictures Expert Group

Process:
· Removes repetitive images in a stream of video
· A complete, detailed image of the key frame (first frame) in a video is stored
· For the following frames, only the image sections which change are stored
· Every so many frames another keyframe is stored
· Can reduce the storage space needed for a video by 95%







	Decompression
	Process of converting the data back to its original form during retrieval of the data.








	Organising presentations using different storyboard layouts, including:

· Linear
· Hierarchical
· Non-linear
· A combination of these
	ORGANISING PRESENTATIONS USING DIFFERENT STORYBOARD LAYOUTS
	Storyboard
	A series of frames, each representing a different action or screen image.
Used to organise hypermedia.

Composed of two elements:
1. Individual screen layouts with descriptions (information, graphics)
2. Navigation map illustrating links (navigation paths) between screens

	Navigation map
	Describes the organisation of a hypertext web.



Four storyboard layouts
	Linear
	A simple sequential path that is set up quickly
Forces the user through a particular sequence of nodes.
· Useful for training where the content of each node requires knowledge obtained from previous nodes

E.g. Used on commercial sites, online purchasing takes customers through same sequence of screens






	Hierarchical
	A sequential path in a top-down design.
The user starts at the beginning and moves down through the multimedia project.
· Suited to information that falls into categories and sub-categories
· Presented with more detailed information going down the tree










	Non Linear / unstructured
	No structure / unstructured.
The user moves between different layouts in any direction.
· Allows maximum flexibility of design, but it is easy for users to get lost in a maze of screens
· In most cases, a map should be provided for users (sitemap)
· Difficult to visualise

E.g. Games use nonlinear structures. The experience is enhanced when knowledge of what comes next is unknown.













	Composite / combination
	A blending of the above layouts.
Composite structures combine aspects of each of the other structures.
· Most hypertext websites use a composite structure

















	Storing and retrieving:

· The different file formats used to store different types of data
· JPEG, GIF, PNG, and BMP for images
· MPG, Quicktime, AVI and WMV for video and animations
· MP3, Wav, WMA, and MID for audio
· SWF for animations
· Compression and decompression
	STORING AND RETRIEVING
Graphics
	Lossy

	.jpeg
	Most commonly used for cameras.
· Bitmap
· Medium quality
· Small file size

	Lossless

	.tiff
	Developed by Adobe
· Bitmap
· High quality

	.bmp
	Often uncompressed for windows
· Bitmap

	.png
	Ideal for online graphics
· Supports transparency

	Special formats

	.psd
	Photoshop file format
· Most compatibility with Adobe products

	.svg
	An XML file format for vector graphics
· Ideal for website logos
· Made of mathematical equations



Audio
	Lossy

	.mp3
	Popular format, widely supported
· Ensures small file size
· Not the best sound quality

	Lossless

	.wav
	Native to Windows
· Uncompressed
· Lossless
· Good quality
· Large file size

	.aiff
	Native to Mac
· Uncompressed
· Lossless
· Good quality
· Large file size

	.wma
	Native to Windows
· No longer well-supported by smartphones or tablets

	Special formats

	MIDI
	Contains what notes are played, when, and for how long
· No actual audio data
· Smaller file size






Video
	Lossy

	.mpeg
	Popular for online distribution, can be streamed and downloaded quicker than other video formats.
· Holds data compression at high rates → only stores changes that occur between each frame

	.mp4
	Common video format with subtitle function.
· Similar quality but smaller file size than AVI
· Compatible with more platforms than AVI

	Lossless

	.avi
	Uses less compression than other video formats
· Larger file size
· Similar quality

	.gif
	Popular for animations
· Very small file size
· Very few colours → 256
· Supports transparency

	.swf
	Discontinued file format used by Adobe Flash.
Was used for multimedia and vector graphics.



Text
	.doc
	File extension for Microsoft Word.

	.txt
	Simple text file used by basic text editors.

	.pdf
	Used when you need to save files that cannot be modified.
· Designed to be easily shared
· Can be edited by Adobe Reader

	.rtf
	More complex text file format that supports formatting.






	Collecting:

· Text and numbers in digital format
· Audio, video and images in analog format
· Methods for digitising analog data
	COLLECTING
Methods for digitising
	Scanners
	Electronically capture text or images, converting them into digital data.
Scanners offer various resolutions measured in dpi. The higher resolution, the better the quality.

· Hand-held scanners
· Enter text and images
· Software joins scanned items to make a full page
· Flatbed scanners
· Scans full pages
· Document lies flat and stationary
· Overhead scanners
· Overhead tower moves across the page

	TWAIN
	Technology Without An Interesting Name
The software that allows scanned digital images to be used in software applications.




	Digital cameras & video cameras
	Capture and storage images/video clips in digital form.
Store image or video data on hard disk drives or memory cards.

Limited by:
· The quality of the lens
· Output device
· Amount of storage in the camera

	Microphones
	Input devices that capture sound.
Sound cards transform the sounds from a microphone into audio.
· Sound cards support a MIDI sequence, allowing musicians to play music while the computer can store and edit it




	Issues related to multimedia systems
	

	Copyright: the acknowledgement of source data and the ease with which digital data can be modified
	COPYRIGHT - Copyright Act 1968
The right to use, copy or control the work of authors and artists. It is against the law to break copyright.
· Copyright is a moral issue
· Licences should be paid if required

Infringement of copyright
Authors/artists do not receive royalties
Reluctant to spend time creating good products


Data rights
· Data collected from the internet is protected by copyright
· Copyright Act makes provisions for students to use information for research purposes
· Allows students to use a reasonable portion of the original work if correctly cited

Citing information sources using:
· Author’s surname and initial or organisation name
· Title of completed work or web page
· URL of the page
· Date of the document or web page publication
· Download date

Music rights
· Playing or distributing music files from services where it is legal to download music is not breaking copyright law
· Copyright law aims to protect the original artists for creating the piece of music

	Appropriate use of the Internet and the widespread application of new developments
	APPROPRIATE USE OF THE INTERNET
New developments on the internet are creating a range of different issues.
· Live video raises issues of privacy
· Digital video cameras being located in streets and streamed live on the internet

Issues raised around appropriate use:
· Is our personal privacy being invaded?
· Will all aspects of our lives, such as work, be streamed onto the Internet?
· How can our privacy be protected from this new development?

	Privacy
	Ability of an individual to control personal data.




	The merging of radio, television, communications and the Internet with the increase and improvements in digitisation
	MERGING OF RADIO, TELEVISION, COMMUNICATION AND THE INTERNET
Merging of technology
· Merging of different technologies is occurring at a fast rate
· Merging of data types can lead to privacy and security issues

Merged applications of computer technology
· Communication technology is essential for computer systems
· Computers also connect to a modem and phone line to access the internet
· Telephones have also been embedded in computers as a data entry terminal
· Individuals are able to make choices using the keypad on telephone calls
· Radio, television, and the Internet are converging
· Websites are providing radio and video broadcasts

Advances and cost reductions in technology.
· Advances and cost reductions have been made in storage capacity, processing speed, file compression, and the speed of digital data
· The use of digital data is becoming more affordable
· Digitisation of data provides the opportunity for computer technology
· This has enabled the use of multimedia data
· Digital television systems present interactive multimedia
· They merge communication, television, and computer technology
· Digital television offer channel choices, higher resolution, and greater control

	The integrity of the original source data in educational and other multimedia systems
	INTEGRITY OF THE ORIGINAL SOURCE DATA
Data integrity describes the reliability of the data.
· Involves the accuracy, currency and relevance of the data
· No guarantee of the integrity of data in multimedia systems

Cross-referencing
Source of any data must be cross-referenced.
· Internet can be used to cross-reference data, but does not always provide accurate data
· Responsible users careful when obtaining information from multimedia system
· Compare data from a number of sources to determine its accuracy

Issues raised around data integrity:
· Who is responsible for the accuracy of the information?
· Is the creator the only person responsible for the accuracy of the data?
· Do organisations that provide access to information in a multimedia system have a responsibility to verify its accuracy?

	Current and emerging trends in multimedia systems

· Virtual worlds
	CURRENT AND EMERGING TRENDS IN MULTIMEDIA SYSTEMS
	Virtual worlds
	A virtual world consists of an online simulated environment.
Individuals assume another persona using avatars.
· Virtual worlds are typically a simulation of the real world
· Virtual worlds are a logical extension of multiplayer online games

They were developed primarily for entertainment, other uses are emerging.
· Real business meetings take place in virtual worlds, enabling 3D interaction
· Allows people to overcome their disabilities, and location restrictions
· Companies can trial new products without physical samples

	Artificial intelligence (AI)
	Artificial intelligence is the intelligence of machines or software.

	1
	Privacy
	Use of artificial intelligence
Potential outcomes that may be unexpected should be considered a privacy concern.

	2
	Accessibility
	Who has access to AI
Big international companies can afford the increasingly more costly computers to run AI models. This means they are the only ones able to control the destiny of them.

	3
	Knowledge
	AI doesn’t think the the same way, and doesn’t share the same values
AI will do exactly what we tell it to, but it may not do it in the way we expect. There may be bias in the data that the model gathers, as it does not intuitively understand the idea of bias unless it is taught.
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Sampling rate Best uses
11 kHz

32 kHz

Recommended for speech and short segments of music
Better music playback
Broadcast audio standard

| CD-quality audio playback
Digital audio tape (DAT) playback

Table 7.2 Sampling rates and their uses.
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File size for each frame = Horizontal x Vertical x Bit depth
8x 1024
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Number of frames = (Frame rate x time in seconds)
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File size = Horizontal x Vertical x Bit depth
8 x 1024 bits (= 1 Kb)
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Table 7.1 Relationship between bit depth and tones or colours.
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