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Chapter Approach

Chapter 7 focuses on multimedia technology, including digital graphics, animations, and sound. 
· Section A examines bitmap graphics, and explains how to acquire, edit, print, and use them on Web pages and as e-mail attachments.
· Section B examines vector graphics, which are often used for clip art, and which provide the underlying technology for 3-D graphics and 3-D animations.
· Section C explores desktop video technology, including GIF and Flash animations. It also explains the different between digital animation, which designers usually create from scratch, and digital video, which designers create from film footage.
· Section D covers digital sound. It explains why the MP3 format is popular for music files. It also offers tips for composing MIDI music and for combining voice recognition with word processing.
· The TechTalk at the end of the chapter defines file compression, which is important when you deliver digital media over the Web. 
· The TechTalk also explains how compression works and shows you how to use a compression utility. 
· The Issue debates who has rights over Web-based digital media—users or media authors. 
· Finally, the Computers in Context section focuses on the use of computers and computer-generated imagery (CGI) in filmmaking.
The two Labs for this chapter give students practice in photo editing and editing video.
Chapter Notes

Try to set up a computer in your classroom that has access to a variety of digital media files and programs. Also install a projection system to this computer so that you can demonstrate digital media concepts covered in this chapter.
Section A: Bitmap Graphics
Bitmap Basics
This section introduces bitmaps. Key terms include raster, and paint software. 

Discussion topics include:
· What is a bitmap? Draw a grid on the board and fill in some areas with color. Use this as an example of the simplest form of bitmap graphics. Tell students that most of the computer graphics images they see are bitmap. 

· How do you create one? Bitmap graphics are usually manipulated by paint programs. Microsoft Paint is an example of a graphics program that manipulates bitmaps. Bitmap graphics are often contrasted with vector graphics, which you’ll cover in Section B. You can also use Figure 7-1 to show how a bitmap graphic is divided into a grid of pixels.

Scanners and Cameras
This section discusses scanners and cameras, and the technology they use.

Discussion topics include:
· When should you use a camera vs. a scanner? Students should understand when it’s best to use a camera rather than a scanner. A scanner digitizes printed images, whereas a camera digitizes real objects. If possible, attach a scanner to your computer and demonstrate how to scan a photograph or other printed image and save it as a bitmap file. Open the file in Paint or another graphics program and examine the pixels.

· Demonstrate a camera. Some students might already own digital cameras. Ask a student to bring one to class and demonstrate how to take a photo in digital format, transfer the image to a computer, and then edit the image.  This section will be fun for students since many may be interested in buying a digital camera.  Learning about pixels and transferring the image to a computer will be important information to gather. 
· Storage technologies. Discuss the various methods for storing and transferring images from the camera to the computer. Tie this section with the discussion of storage methods from Chapter 2.

Modifying Bitmap Graphics
This section explains how to edit bitmap graphics files. 

Discussion topics include:
· Show students how to edit bitmap graphics by changing individual pixels—for example, you can recolor parts of an image and copy and paste sections. Also demonstrate how enlarging or reducing the size of the image usually results in an image with jagged edges.
· Size of files. In My Computer or Windows Explorer, compare the size of bitmap files to other graphic files, such as GIF files, which is a compressed file format, or SVG files, which are vector graphics.

Image Resolution
This section explains image resolution, and how it pertains to issues such as image quality and file size. Key terms include megapixels, cropping, resolution dependent, pixel interpolation, and pixilated. 
Discussion topics include:
· You can determine the resolution of a bitmap file by viewing a file listing in Large Icons (or Tile) view in My Computer. An important principle to remember is that the higher the resolution of a bitmap graphic, the more information it contains and the larger the file size. The basic principle to remember is that the amount of space required to store a graphic, and the time required to transmit a graphic increases with the dimensions (in pixels) of the graphic and with the number of colors the graphic contains.
· Color issues. If you attempt to display 256-color or True-color graphics using an older 16-color LCD projector, the graphic will appear as a 16-color image. Therefore, if you want to show your students the difference in quality between 16-color, 256-color, and True-color images, you must use an LCD projector that supports True-color (16.7 million colors).  In Paint or another program that lets you edit bitmap graphics, show what happens when you save a True-color image with fewer colors. 
· Size of the files. Have students view the size of a bitmap file in Window Explorer. Also show what happens when you enlarge or reduce your view of an image, and contrast this with what happens when you enlarge or reduce the image itself. Figure 7-9 also shows how increasing the resolution of a bitmap graphic can make the quality deteriorate.
Color Depth and Palettes
This section explains in detail about color. Key terms include color depth, monochrome bitmap, True Color bitmap, 24-bit bitmap, 32-bit bitmap, color palette, grayscale palette, system palette, and Web palette.

Discussion topics include:
· What is color depth? Students should know that color depth is the number of colors an image can use. Load a monochrome, 16-color, 256-color, and 16-bit image in Paint and show how the color palette at the bottom of the Paint window changes. Also show these files in My Computer or Windows Explorer to demonstrate how the number of colors in a bitmap image is related to file size.
· Disadvantages of color depth. Displaying large bitmap images requires lengthy downloading time. Discuss with students the advantages of dithering to reduce the size of a bitmap image without losing significant color quality. Have students refer to Figure 7-14 for an example of the way in which dithering alters an image. 
Student Edition Lab: Refer students to the New Perspectives Web site for a Student Edition Lab called “Working with Graphics.”

Bitmap Graphics Formats
This section introduces bitmap file formats. Key terms include BMP, PCX, TIFF,  JPEG, GIF, and PNG.

Discussion topics include:
· What are these file types? Students should be able to identify the popular types of bitmap graphics formats, including BMP, PCX, TIFF, JPEG, GIF, and PNG. Students should recall from Chapter 6 that JPEG is a popular graphic format for including photographs on the Web, while GIF is popular for displaying graphics on the Web.
Course Lab: The Course Lab 7-A “Working with Bitmap Graphics” deals with issues that relate to this section of the textbook. You might want to go through the lab during class time if you have a computer with a projection device. Or, assign this lab for students to do on their own.

Quick Quiz
1. A floppy disk _______ is a floppy disk-shaped device that contains a slot for a flash memory module.

2. True/False: Unlike a printed photograph, a bitmap has no fixed physical size.

3. A palette that contains the standard set of colors used by Internet Web browsers is a __________.
a. Web Palette
b. System Palette
c. Grayscale palette
d. Color palette
Quick Quiz Answers

1: Adapter 

2: True

3: A

Classroom Activity
The idea of bitmaps has been around for a while. Ask students if they are familiar with the painting A Sunday Afternoon on the Island of the Grande Jatte, which was painted in 1886 by the French artist Georges Seurat. This painting uses a technique called pointillism, in which the painter uses only tiny dots of color to form a coherent image. If possible, find a copy of this painting on the Web and display it on your projection computer screen. Discuss the painting with your students; have any of them seen it, or others like it?
Section B: Vector and 3-D Graphics
Vector Graphics Basics
This section introduces vector graphics. Key terms include digitizing tablet, drawing software, gradient and metafiles. 

Discussion topics include:
· What is a vector graphic? While bitmap graphics are usually manipulated by paint programs, vector graphics are manipulated by draw programs. Microsoft Works and Microsoft Word have basic software for working with vector graphics. PhotoShop CAD programs are examples of more sophisticated graphics programs that let you draw vector graphics. Remind students that digital cameras and scanners cannot create vector graphics images.
· How are they created? Vector graphics consist of a set of instructions that the computer uses to reconstruct an image. These graphics generally require less storage space than bitmap graphics; however, vector graphics tend to look less realistic than bitmap graphics. Vector graphics are also easier to modify than a bitmap graphics image.
· Examine a vector graphic. Use Microsoft Draw or some other vector graphics package to open a clipart image, and then show students how to manipulate lines and shapes. Contrast this to the pixel manipulation you demonstrated with paint software. When you demonstrate how to manipulate a vector graphic, show how resizing a vector does not affect quality or file size. 
· Demonstrate hardware. If possible, bring a digitizing table to class and show how to use it to create a vector image.  It would be great if a graphic designer or media professor could come into class and demonstrate vector graphics as well as other graphics.

Vector-to-Bitmap Conversion
This section discusses the issue of vector-to-bitmap conversion, and the pros and cons. Key terms include rasterization, and tracing software.
Discussion topics include:
· How do you do it? To convert a vector graphic into a bitmap graphic, you must rasterize it. If you have a sophisticated graphic program such as PhotoShop or PaintShop Pro, show how you can convert a vector graphic to a bitmap. Also show how you lose the advantages of vector graphics when you convert them into bitmaps.

· Can you go the other direction? Emphasize that it is much harder to convert a bitmap graphic into a vector. To do so, you need special tracing software, which works best on simple line drawings.


Vector Graphics on the Web
This section introduces vector graphics that were designed specifically for the Web. Key terms include SVG, and Flash.

Discussion topics include:
· SVG graphics are designed for the Web. They are automatically resized when displayed on different screens, or when printed. 
· Flash graphics are even more popular on the Web, and typically require less storage space than SVG graphics. Flash graphics and animations require the Flash player, which is standard with most new browsers. Flash animations are typically smaller than animated GIFs.
· Look for Flash on the Web. Visit a Web site that uses Flash graphics or open a static Flash graphic in a Web browser and compare it to a GIF or JPEG bitmap graphic.
· Discuss the advantages vector graphics offer for Web designers. These include consistent quality, searchability, and compact file size.

3-D Graphics
This section introduces 3-D graphics. Key terms include wireframe, rendering, and ray tracing. 

Discussion topics include:
· You need a special vocabulary to effectively discuss 3-D graphics, so students should be able to define wireframe, rendering, and ray tracing. Figures 7-24 and 7-25 illustrate these concepts.
· Demonstrate a 3-D graphics package such as AutoCad or trueSpace—many of these software packages have animated videos or tours that show how to draw a wireframe and then render the wireframe to create a 3-D image.  
· Students will probably be interested in 3-D computer animation, which produces sophisticated animations and effects for movies and computer games. 


Quick Quiz
1. A(n) _____ graphic file contains the instructions that the computer needs to create the shape, size, position, and color of each object in an image.

2. True/False: When you change the physical size of a vector graphic, the objects become larger yet maintain their smooth edges.
3. The technique for adding light and shadows to a 3-D graphic image is known as:
a. Ray tracing
b. Wireframing
c. Light sourcing
d. Rendering

Quick Quiz Answers

1: Vector
2: True

3: A


Classroom Activity
Have students had experience using drawing programs such as CorelDRAW? Can they compare that experience to drawing in a Paint program such as Microsoft Paint? Which tasks were easier in the drawing program? Which were more difficult? Compare and contrast the experience.
Section C: Desktop Video
Desktop Video Basics
This section introduces desktop video, and discusses the various platforms. Key terms include Web-based video, DVD video, and PDA video.
Discussion topics include:
· Show some video. Many computer games and Web sites include videos that you can demonstrate in class. You can also ask students to bring a game or other program to class to demonstrate these videos. 
· Outline the steps for creating digital video. Figure 7-29 shows an overview.

Producing Video Footage
This section discusses various methods for creating video. Key terms include digital video camera, analog video camera, and videoconferencing camera.
Discussion topics include:
· If possible, bring a digital video camera to class and connect it to your computer. Show students how to capture moving images with the digital video camera and then edit them in class. Refer to Figure 7-31 for the some guidelines you can follow to create better digital video. 

Video Transfer
This section discusses various options for transferring video footage to your computer.

Discussion topics include:
· Students should understand that you must transfer video footage to a computer in order to digitally edit it. Use Figure 7-32 to show how this works or demonstrate it yourself in class if you have a digital video camera.
· Analog cameras require a different procedure. If possible, demonstrate how to use a video capturing device and software to convert the camera’s analog data to digital data you can manipulate on the computer.
· Digital video recorders. Ask students if they have ever used a service like TiVo. Because the video is stored in proprietary file formats, it’s difficult to transfer this kind of video to DVDs or a computer’s hard disk (and sometimes it’s illegal).

· Video capture software. Videos are easier to edit if you divide them into files. Video capture software allows you to do this, as well as decrease display size, reduce frame rate, and compress file data.

Video Editing 
This section provides an overview of desktop video editing. 

Discussion topics include:
· Linear vs. nonlinear editing. Computers can perform nonlinear editing; linear editing is older technology that required two VCRs.

· Demonstrate editing. In class, demonstrate software you can use to edit videos on a desktop PC, such as Adobe Premiere. You can also use Figure 7-36 to discuss the features digital video editing software usually provides. 
Course Lab: The Course Lab 7-C “Video Editing” deals with issues that relate to this section of the textbook. You might want to go through the lab during class time if you have a computer with a projection device. Or, assign this lab for students to do on their own.


Video Output
This section describes how digital footage becomes a complete video, with edited scenes, and a soundtrack. 

Discussion topics include:
· File formats. Use the table in Figure 7-37 to discuss various file formats, and the advantages and disadvantages of each.

· File size and codecs. Emphasize that digital video files can be prohibitively large and discuss the techniques for reducing file size. Refer students to the Tech Talk for more information about codecs.

Desktop, PDA, and Web-based Video
This section discusses the various options for viewing digital video, including streaming video, and displaying video on alternate devices such as PDAs.

Discussion topics include:
· Demonstrate Web-based videos. Start this discussion by showing a video on the Web. 
· Streaming vs. downloading. Contrast a Web page that uses streaming video with one that uses the alternative of downloading the entire video file before starting to play it. Discuss the pros and cons of each.
· Adding video to a Web page. Discuss how to do this. You can open a Web page that contains a video in HTML view to examine the tags and determine whether the page uses an external video or an internal video. 
· Discuss how the growing popularity of high-speed Internet connections has boosted the distribution and creation of Web-based video. 
· File formats. Discuss MPEG4, MOV, WMV, and RM. All these formats allow for various compression levels and support streaming video.
DVD Video 
This section discusses the special requirements and limitations of DVD video.

Discussion topics include:
· Can I play the movie that I made on my computer on my home DVD player? In most cases, the answer is “no.” Most DVD players cannot read desktop or Web file formats. You must use your computer to view these videos. This includes most video that you download from the Web, including movie trailers.
· Creating DVD video. You need DVD authoring software to create movies that can be played on standalone DVD players. You also need to consider why kind of DVD your player can read. Most players can read DVD+R.

Student Edition Lab: Refer students to the New Perspectives Web site for a Student Edition Lab called “Working with Video.”


Quick Quiz
1. The software that compresses and decompresses a video file is called _______________.
2. True/False: A video capture device converts the camera’s analog signal into digital data.
3. Editing video with a computer and video editing software is known as___________.
a. Interactive editing
b. Codec editing
c. Linear editing
d. Non-linear editing

Quick Quiz Answers

1: Codec

2: True

3: D


Classroom Activity
Have students search and browse the Internet to compare video capture software. Students should note the features of different packages, and compare prices.
Section D: Digital Sound
Waveform Audio
This section introduces waveform audio, the digital representation of sound.

Discussion topics include:
· Two methods of representing sound. Waveform audio is essentially a digital recording of a real sound. MIDI sound is created or synthesized by the computer from a set of instructions.

· To digitally record sound, a sound wave is converted into a series of binary numbers by taking a “sample” of the sound many times per second. The frequency of the sound wave indicates the note or tone, and the height of the wave indicates amplitude (loudness). Sampling is illustrated in Figure 7-43
· File formats. Students should know the popular waveform audio file formats, including WAV, AIF, RA, and MP3. Refer to the table in Figure 7-46.

· Hardware requirements. Emphasize that students need a sound card and speakers to hear sounds other than standard system sounds on their computer.

Portable Audio Players
This section discusses portable audio players, and where to find music for them.

Discussion topics include:
· Kinds of players available, and file formats. Ask students who own them to demonstrate their players. What brands are well-known, or known to be reliable? Can all players play all file formats? No. Stress that you must be sure to buy a player that is compatible with the file formats you want to use.

· Where to find music. Discuss iTunes Music Store and other downloading sites.

· Creating playlists from CDs. Discuss CD ripper software.

MIDI Music
This section discusses MIDI music. Key terms include MIDI sequence and wave table. 

Discussion topics include:
· What is MIDI? MIDI (Musical Instrument Digital Interface) sound is created when a MIDI device such as a computer sound card or a MIDI instrument reads a “musical score” written in special MIDI notation. The notation tells the MIDI device which notes to play, the duration of each note, the volume of each note, and the type of instrument that plays each note.
· MIDI synthesization. Your students might be interested in the fact the some MIDI music is synthesized when a MIDI device attempts to best replicate the sound of an instrument. More recent advances in MIDI music produce the sounds of different instruments by playing pre-recorded “snippets” of sound recorded from a real instrument. A collection of these “snippets” is referred to as a wave table. If your students have purchased a sound card, they might have noticed that it featured a wave table stored in a ROM chip on the sound card.
· Disadvantages. Students should know the advantages and disadvantages of MIDI files, including the disadvantage that MIDI is for music only, not spoken sound. MIDI cannot provide high quality vocals, and some musicians feel that MIDI doesn’t sound “real.” An advantage of MIDI is the small file size when compared to waveform audio files.

Speech Recognition and Synthesis
This section discusses developments in speech recognition and synthesis.

Discussion topics include:
· Examples of speech synthesis. Students are probably familiar with speech synthesis from listening to recorded phone messages that an automated operator provides. Some libraries and other public agencies use speech synthesis to convey messages via telephone, or to broadcast weather information, for example.

· What is speech recognition software? This is a newer technology that converts spoken words into commands the computer performs or text the computer displays. The most recent version of Microsoft Word (version 2003) includes a speech recognition feature. 
· If possible, demonstrate this feature in class. First you speak into a microphone attached to the computer to train the software to interpret your speech. Then you can speak into the microphone to enter text in a Word document instead of typing it. Microsoft Office includes a voice training Wizard that guides you through the process.
Student Edition Lab: Refer students to the New Perspectives Web site for a Student Edition Lab called “Working with Audio.”

Quick Quiz
1. A(n) _____ card is a device that contains a variety of input and output jacks, plus audio-processing circuitry.
2. True/False: Sampling rate refers to the number of times per minute that a sound is measured during the recording process.
3. A popular waveform audio file format that has good sound quality even when the file is compressed has an extension of _________.
a. .aif
b. .mp3
c. .wav
d. .ra

Quick Quiz Answers

1: Sound

2: False

3: B


Classroom Activity
Have students search and browse the Internet to find more information on speech recognition and where it is being used. Have any students tried speech recognition software? Did it work well?

TechTalk

Data Compression
Compression utilities are quite popular and many of your students are likely to have heard of them, or perhaps used them. In this section your students learn the basics about data compression. Many compression techniques have become very sophisticated. This TechTalk deals with some kinds of compression algorithms, including dictionary-based compression, special compression, and temporal compression.

Issue

Digital Rights Management
Ask students to analyze the long-term implications of peer-to-peer file sharing for the music industry and for other industries. Could the same technology and approach be used for other media, such as movies or books? 
Computers in Context
Film
Students are very interested in computer-generated imagery (CGI). If possible, view short segments of earlier examples of CGI and compare them to contemporary implementations.
Chapter Discussion Questions

1 What are the advantages and disadvantages of creating, using, and distributing digital media such as graphics (including bitmap, vector, and 3-D), animations, speech, and music? 

2 How has digital media changed the Web in recent years? Do you think Web designers and developers need to introduce further innovations to take advantage of digital media? If so, what type of innovations do you suggest?

3 Compare traditional media, such as books, printed photographs, cassette tapes, and film, to digital media. What qualities does traditional media have that digital media does not? Can digital media adapt to include these qualities? 

Key Terms

	24-color bitmap
	A graphic that uses the full range of colors 

	32-bit bitmap
	Displays 16.7 million colors just like a 24-bitmap.  Extra bits are used to define special effects, such as the amount of transparency for a pixel

	3-D graphics
	Stored as set of instructions that contain the locations and lengths of lines that form a wireframe for three-dimensional object

	AAC
	A music file format developed by Apple

	AIFF
	Developed by Apple and has become a popular cross-platform audio format

	Analog video camera
	To shoot footage for your desktop video

	AVI
	File format for desktop video

	Bitmap graphic
	Is composed of a grid of dots, and the color of each dot is stored as a binary number

	BMP
	The native bitmap graphic file format of the Microsoft Windows environment

	Codec
	Software that compresses a file when a desktop video is created and decompresses the file when the video is played

	Color depth
	The number of colors that are available for use in an image

	Color palette
	The digital version of a kidney-shaped artist’s palette that holds the selection of colors that an artist is using for a particular painting

	Compression algorithm
	The stops that are required to shrink the data in a file and reconstitute the file to its original state

	Compression ratio
	Amount of shrinkage

	Cropping
	The process of selecting part of an image

	Data compression
	General term to describe the process of recording data so that it requires fewer bytes of storage space

	Desktop video
	Refers to videos that are constructed and played using a personal computer

	Dictionary-based compression
	Replaces common sequences of characters with a single codeword or symbol which points to a dictionary of the original characters or to the original occurrence of the word

	Digital camera
	Digitizes real objects

	Digital signal processor
	Processing waveform files

	Digital video
	Video that uses bits to store color and brightness data for each frame.

	Digital video camera
	Stores footage as a series of bits

	Digitizing tablet
	A device that provides a flat surface for paper-based drawing, and a pen or “puck” that you can use to click the endpoints of each line on the drawing

	Dithering
	Uses patterns composed of two or more colors to produce the illusion of additional colors and shading

	Drawing software
	Software to create Vector graphics from scratch

	DVD video
	Commercial DVDs that contain feature-length films or television shows

	File compression utility
	Uses lossless compression to shrink one or more files into a single, new file

	Flash
	The most popular vector graphics format for the Web

	Floppy disk adapter
	A floppy disk-shaped device that contains a slot for a flash memory module

	Frame rate
	Refers to the number of frames shown per second

	GIF
	Designed to create images that can be displayed on multiple platforms, such as PCs and Macs

	Gradient
	A smooth blending of shades from one color to another, or from light to dark

	Grayscale palette
	Displays an image using shades of gray or “gray scales”, which look similar to black-and-white photographs

	JPEG
	A graphic format with built-in compression that stores True Color bitmap data very efficiently in a small file

	Key frame
	Contains all of the data

	Linear editing
	Recording segments from one videotape onto another, requiring two VCRs

	Lossless compression
	Provides the means to compress a file and then reconstitute all of the data into its original state

	Lossy compression
	“throws away” some of the original data during the compression process

	Megapixels
	Millions of pixels the resolution of a digital cameras

	Metafiles
	Graphics that contain both bitmap and vector data

	MIDI
	Specifies standard way to store music data for synthesizers

	MIDI sequence
	Contains instructions specifying the pitch of a note, the point at which a note begins, the instrument that plays the note, the volume of the note, and the point at which a note ends

	Monochrome bitmap
	Displayed by manipulating the “off” and “on” pixels displayed on the screen and require very little storage space

	MP3
	A type of MPEG format, popularized by a free music exchange site called Napster

	MPEG
	File formats for desktop videos

	Non-linear editing
	Can use a random-access device to easily edit and arrange footage

	Paint software
	Provide tools for freehand sketching, filling in shapes, adding realistic shading, and creating effects that “look” like oil paints, charcoal, or watercolors

	PCX
	One of the original personal computer bitmap graphics file formats

	PDA Video
	Small-format video designed to be viewed on a PDA or cell pone screen

	Phonemes
	Sting of basic sound units

	Pixel interpolation
	A process that creates new pixels by averaging the colors of nearby pixels

	Pixelated
	Bitmappy appearance

	PNG
	Graphics format that was designed to improve upon the GIF format; compresses bitmap data without losing any data

	Portable audio player
	A pocket-sized battery-powered device that stores digital music

	QuickTime
	File formats for desktop videos

	Rasterization
	Superimposing a grid over a vector image, and determining the color for each pixel

	Ray tracing
	Technique for adding light and shadows to a 3-D image

	RealAudio
	A proprietary format created especially for the Web by a company called RealNetworks

	RealMedia
	File formats for desktop videos

	Rendering
	Process of covering a wireframe with surface color and texture

	Resolutions dependent
	The quality of the image depends on the resolution

	Run-length encoding
	An example of lossless, spatial compression technique that replaces a series of similarly colored pixels with a code that indicates the number of pixels and their colors

	Sampling rate
	Refers to the number of times per second that a sound is measured during the recording process

	Scanner
	Converts the printed image into a bitmap graphic

	Sound card
	A device that contains a variety of input and output jacks, plus audio-processing circuitry

	Spatial compression
	Takes advantage of redundant data within a file by looking for patterns of bytes and replacing them with a message that describes the pattern

	Speech recognition
	Refers to the ability of a machine to “understand” spoken words

	Speech recognition software
	Analyzes the sound of your voice and converts them to phonemes

	Speech synthesis
	The process by which machines produce sound that resembles spoken words

	Statistical compression
	Uses the frequency of characters to reduce the file size

	Streaming video
	Sends a small segment of the video to your computer and begins to play it

	SVG
	Graphics format designed specifically for the Web

	Synthesized sound
	An artificially created, or “synthetic”, sound

	System palette
	Is the selection of colors used by the operating system for the graphics that represent desktop icons and controls

	Temporal compression
	Technique that can be applied to video footage or sound clips to eliminate redundant or unnecessary data between video frames or audio samples

	Text-to-speech software
	Basic speech synthesizer which generates sounds that are played through your computer’s standard sound card

	TIFF
	A highly flexible and platform-independent graphics file format that is supported by most photo-editing software packages

	Tracing software
	Locates the edges of objects in a bitmap image and converts the resulting shapes into vector graphics objects

	True Color bitmap
	A graphic that uses the full range of colors

	Vector graphics
	Consists of a set of instructions for re-creating a picture

	Video capture 
	The process of converting analog video signals into digital

	Video capture software
	Allows you to start and stop the transfer, and select the display size, frame rate, filename, and file format for video footage

	Videoconferencing camera
	Small inexpensive Web cameras that attach directly to a computer

	VOB
	A popular video file format

	Wave
	Audio format created as Windows “native” sound format

	Waveform audio
	A digital representation of sound

	Wavetable 
	Set of pre-recorded musical instrument sounds

	Web-based video
	Video that is incorporated into a Web page and played by a browser

	Web palette
	Contains a standard set of colors used by Internet Web browsers

	Wireframe
	Acts like the framework of a pop-up tent

	WMA
	A music file format developed by Microsoft

	WMV
	A popular video file format




































































