Multimedia Design and Development

Sound, Animation and Video

Sound, animation, and video can add a great deal of appeal and sensuality to a piece

But there are always tradeoffs. David Ludwig of Interactive Learning Designs says,

"Let the content drive the selection of media for each chunk of information to be presented.  Use traditional text and graphics when appropriate; add animation when ‘still life’ won’t get your message across; add audio when further explanation is required; resort to video only when all other methods pale by comparison."

How many of you like the use of audio in The Universal Machine or the CIMEL prototype?

Why or why not?  Does your preference reflect a particular learning style?

Will any of you be using audio in your projects?   How?

Sound is measured in decibels (db), the pressure or volume:

· Typical voice conversation is ~70db, a soft whisper is 30db, a jackhammer is 120db

· Decibels measure the energy required to make sounds logarithmically

· A jackhammer’s noise is about 1 watt, but voice conversation is 1/100,000 watt

Two major ways to create and deliver sounds are MIDI and digital audio
· MIDI (Musical Instrument Digital Interface) is to audio 

what vector-based graphics are to images and Postscript is to text,  

while digital audio (such as WAV files) are analogous to bitmaps

· MIDI is a notation (similar to a musical score) and communications standard 

for describing how electronic instruments and synthesizers play musical sound

· Advantages: MIDI files tend to be much smaller than digitized wave form files

· Can be stretched or edited more easily

· May sound better if the playback quality of the instruments is better

· Disadvantages: Doesn’t provide reliable playback, depends on what’s available

· Can’t play speech

· Windows 3.1 introduced standards for MIDI playback

· Authorware and other multimedia authoring tools support MIDI

Do any of you have experience with MIDI?  How easy is it to work with?

For what kind of multimedia applications might MIDI be useful?

· Digital audio is more common for multimedia applications

· Advantages: reliable playback (“what you hear is what you get”)

· Required for speech playback

· Windows also introduced WAV format

· Windows comes with some sound files in .WAV format, usually in \windows\media

· Users can assign sounds to Windows events, such as startup, minimizing window, etc.

· These sound files may also be imported into your multimedia applications

Are any of you planning to use simple digitized sound effects in your projects?

How so?  Where are you getting your sound effects?

Digitized sound is sampled sound (Vaughan 249, http://www.eecs.lehigh.edu/~glennb/mm/pics/waveform.jpg)

· Every nth fraction of a second, a sample of analog sound is taken and stored in binary form

· Sampling rate: how often the sound sample is taken

· Sampling size: how much information is stored for each sample

· The more often you sample and more data per sample, the higher your quality and resolution

· The value of each sample is rounded off to the near integer (this is called quantization)

· An 8-bit sampling size provides 256 bits to describe dynamic range of amplitude

· A 16-bit sampling size provides over 65 thousand bits for dynamic range,


but significantly increases space requirements

· If amplitude is > intervals available, clipping at top and bottom of waves occurs:

· See http://www.eecs.lehigh.edu/~glennb/mm/pics/quantize.jpg
· Produces background hissing noise or other distortions (I can’t hear them too good!)

Three most common frequencies are 44.1 kHz (kiloHertz), CD-quality, 22.05 and 11 kHz

Did you think the quality of the sound in the CIMEL prototype was OK?  (We went with 22 kHz.)
Formula for determining the size (in bytes) of a digital recording:

· Sampling rate * duration in seconds * (bit resolution / 8) * 1 (mono) or 2 (stereo)

E.g., for a 10 second recording at 20.05 kHz, 8-bit resolution, monophonic (good for speech):


22050 * 10 * 8/8 * 1 = 220,500 bytes

· For good music quality at 44.1 kHz, 16-bit resolution, stereo:


44100 * 10 * 16/7 * 2 = 1,764,000 bytes

· This is the “Red Book” standard for CD-quality audio – but it’s expensive for multimedia!


(Called “Red Book” from the color of jacket of the ISO 10149 publication.)

· Note that most but not all PCs have 16 bit sound cards (not all have sound cards!)

Compression can help a lot: 

· Macromedia introduced Shockwave Audio (SWA) in Authorware 5

see Authorware Xtras->Other->Convert WAV to SWA

· Authorware 5 also supports Voxware (VOX) compression (supposedly better for voice)

· Xtras needed (Wavread.x32 for WAV in Windows95/98/NT, swaread.x32)
· ReadPlayer’s ReadAudio is another popular compression format for the Web

· Flash converts the wav files to 128kbit mp3 format, altering sampling rates

· Flash 5 lets you import MP3 files, so it’s better to convert wav files to MP3 

outside of Flash—any idea why?  (Saves space in .fla Flash source code files)

· Downside: compression may further degrade sound, with more clipping

Tips for recording sound:

· Make sure sound is at right minimum and maximum levels or volume, to avoid distortion

· If recording human voice, make sure your narrator speaks clearly, without much accent

· In the protototype, how many think Prof Pottenger’s was about right

· Some feedback we got is that he may be speaking too slowly

· May want to use tape for volume recording, either VCR tape or Digital Audio Tape (DAT)

· DAT is higher end, but it also precisely records background noises and glitches!

· Recording at a higher quality than can be used by target playback device


may be useful for archival purposes – playback devices may improve!

A good sound editor (such as Cool Edit Pro) lets you manipulate your sound files in useful ways:

· Trimming: removing blank space from front or back of a sound file

· Splicing: removing extraneous sounds or inserting sounds from other sources

· Amplification (volume adjustments): making different sounds play at consistent level

Why might amplification in a sound editor not be such a great idea?

What did you think of the Reference Librarian’s voice in the CIMEL prototype?

· Re-sampling or down-sampling, e.g., form 16-bit to 8-bit

· Digital signal processing effects: reverberation, flange, fades and other effects

· Format conversion: Windows standard is WAV, Mac is SND or AIF, Unix is au (mew-law)

· Cool Edit 2000 also supports MP3

· A little bug in Cool Edit: when saving from WAV to MP3, it sometimes truncates the start of the file;

You can avoid this bug by using copy and paste from a WAV file (demonstrate)

Animation adds motion to a piece, perhaps to draw attention to what you want user to notice

· Can be as simple as a transition effect, such as a fade, dissolve or zoom 

· Or as elaborate and expensive as a full cartoon-like cel-animation or even 3D animation

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

· Object seen by a human eye remains mapped on retina for a brief time after viewing

· Makes it possible for a series of images that change slightly and rapidly to blend, 

giving the illusion of movement

· Television video builds 30 entire frames or pictures per second; 

movie on film typically shot at camera shutter rates 24 frames per second,

but by having the projector flash light through each image twice gives 48/second


Acceptable multimedia animation can make do with fewer frames per second

Classical cartoon animation a la Disney makes a different cel (celluloid sheet) for each frame


Cel animation artwork begins with keyframes for each action, 

such as a character about to take a step, pitching its body weight forward


Tweening an action requires calculating the number of frames between keyframes,



Then sketching onto a cel the series of different actions

Computer animation can imitate the classical technique, with keyframe, tweening and layers.


e.g., Macromedia Director and Flash both support these concepts,


letting the computer automate the tweening process where possible

But computer animation introduces new techniques, designed to conserve resources


e..g, rather than reproduce an entire cel for each frame,


individual objects (called sprites in Director) move across a background image


Authorware motions give this effect; Director animations provide finer control of sprites

Morphing effect can be achieved by dissolving from one image to another,


e.g., from one face to another – many specialized morphing software products available


Animations introduced more file formats:


DIR for Director movies, FLI and FLC for Autodesk and AnimatorPro, MAX for StudioMax, 

GIF89a for animations in GIF (most popular on the  Web)

Director movies may be compressed for the web (yet another format, DCR)

See GIF constructor set on my web site: http://www.eecs.lehigh.edu/~glennb/mm/gifcon/index.htm
Macromedia Flash:

· 10 copies Available on campus LANs via key server

· Flash was originally called FutureSplash. 

· Macromedia acquired FutureSplash to complement their flagship product Director.

· Director, which has been around longer than the Web, is a highly scriptable program built to create interactive presentations and games.

· Macromedia introduced Shockwave as a way to port Director movies to the Web

· However, since Director wasn't developed with the Web in mind, the most effective Director movies tend to be big bandwidth hogs

· Flash leverages vector-based graphics to overcome bandwidth problems 

· Flash requires a plug-in, but recent versions of Netscape and Microsoft IE bundle it

· Adobe has released a product to compete with Flash, LiveMotion.

Recommended tutorial: http://hotwired.lycos.com/webmonkey/98/25/index1a_page3.html?tw=multimedia 

· Flash is both a vector-based drawing tool and a movie editor

· Create a new file in Flash by selecting File / New from the menu bar. 

· Now select Modify/Movie. Here You can set some general attributes, like window size, background color, and frame rate, for your movie. Set the width to 550 px and the height 400 px. 
· Point and click around on web page created using Flash to illustrate Flash components:
· Toolbar palette on the left for drawing images
· Let's use pencil to draw a triangle 
· Note: straighten modifier helps me draw straight lines
· Use paintbucket to fill in triangle with some color: how about a shade of purple?
· Stage for drawing images (such as our triangle) and previewing movies (coming soon!)
· Timeline on the top is like a storyboard representing elements that play over time, 

· Different layers on the same timeline play in parallel

· Additional layers add no overhead to Flash movies

· Library holds symbols, of which you can have many instances

· Create symbols with either Insert / Convert to Symbol (F8) or Insert / New Symbol
· Open library with Window / Library (Ctrl-L)

· Create instances by dragging symbol back onto stage (not timeline)

· Instances of symbols create very little overhead in Flash movies

· As in Authorware, you can modify properties on instances (Ctrl-I brings up Instance)

· Instances can have their own names

· Other panels accessible via Window / Panel or Launcher bar in lower right corner
· Movie explorer gives a birds-eye view of the components of a movie
Animations in Flash:

· Create a new movie 

· The black dot on the first layer of the timeline signifies a Keyframe, 

· which defines where a change in animation occurs

· Click frame 20 and choose "Insert / Frame" from the menu (or right-click for menu)

· In Flash, a blank frame inherits whatever is defined in the Keyframe before it

· Good news: Blank frames don't affect file size

· Right-click and Create Motion Tween
· What does Tweening do?  Animates the frames "between" two frames.

· Note that the motion tween has been created, but it is incomplete: any idea why?
· Drag the circle, then move the play head and press enter: Voila, an animation!

· Bring up Modify / Transform / Scale and Rotate and scale it down to 40%

· Move the play head again to show new effect

· Bring up Frame panel (Windows/Panel/Frame or Ctrl-F) 

· Change motion to tween, CW, 2 times

· Move the play head again to show new effect

· Bring up Instance panel (Windows/Panel/Instance or Ctrl-A)

· Change Effect to Alpha, 0%

· Add a motion guide (Insert Motion Guide)

· A motion guide is a new layer, invisible at run-time: guides a curved motion

· Draw a motion with a pencil (or some other tool)

· Link the circle animation layer to the motion guide layer by dragging it under

· Drag the registration point of the circle to the start of the guide path in 1st frame

· Then drag the circle to the end of the guide path in last frame

· Move the play head again to show new effect

· This is the grunt work of cartoon animation made easy!

Timeline layers lets you animate multiple symbols as well as program buttons.

Flash lets you import sounds: I recommend compressing long sounds to MP3 first

Flash lets you create buttons to control interactivity.  

· See example on http://hotwired.lycos.com/webmonkey/98/25/index1a_page7.html?tw=multimedia.

· I recommend you walk through this tutorial to learn about more effects

Finally, Flash movies can play on a web page or within an Authorware piece.

Video: ever since the first silent movie flickered to life, people have been fascinated with


“motion pictures”


However, video places the highest performance demand on processor speed and memory


Playing a full screen video uncompressed could require 1.8GB per minute!


Special hardware and software enhancements needed for better performance, 

both on the production and playback side

On the production side, hardware/software can get pretty expensive!

But budget video production is possible with PCs

Are any of you planning to use video in your projects?

How so?

Broadcast video standards vary:


NSTC (National Television Standards Committee, 1952) for USA, Japan, etc.


     525 horizontal scan lines 30 per second, with interlacing to prevent flicker


PAL (Phase Alternate Line) for UK, Europe, Australia, South Africa:


     Adds color to a black-nd-white TV signal, 625 lines, 25 per second, interlaced


SECAM (Sequential Color and Memory) used in France, Russia, etc.


     Similar to PAL, but uses different broadcast technology


HDTV is just coming out, increases resolution and aspect (more movie-like)

However, broadcast video is still analog; digitizing full broadcast video is prohibitive!


Specialized digital hardware is needed….

Video recording formats:


S-VHS keeps video, color and luminance are kept on two separate tracks


Sony Betacam SP features 3 channels for video (red, blue, luminance), 4 for audio


     Higher resolution; considered “the” choice of broadcast industry and archiving

Shooting and editing video


Never underestimate the value of a steady shooting platform



Shaky camera work is a sure sign of amateur home movies!



Use a tripod or even a towel on a table


Provide plenty of lighting, ideally bright sunlight



Good lighting is especially needed with lower quality video equipment


Chroma key or blue screen is a useful special effect (available in Premiere):



e.g., to show Captain Picard on the moon,



shoot Picard in front of a screen or wall painted blue, 



then shoot another video of a background moonscape,



then mix the two together, deleting the blue chroma key in the Picard shot


Popular technique using 3-D modeling and graphic software

Windows AVI (Audio Video Interleaved) 

and Apple Quicktime MOV are popular formats for movies

Quicktime 3 was released in 1998, with many new features

Note: Quicktime movies produced on the Mac must be “flattened”

for playback under Windows (interleaving video and audio together)

Digital video is so data-intensive, video compression schemes are essential


A codec – decoder/encoder – is a video compression algorithm


Compression can take a lot of processing power and time!


MPEG, JPEG, Cinepak, Intel Indeo, RealVideo are some popular codecs;



I’ve also used a codec from Microsoft which was decent for AVI


All codecs employ lossy algorithms


Cinepak is optimized for CDROMs playback


MPEG (Motion Picture Experts Group) has many generations of standards


   MPEG1 was designed for adequate playback via early CDROM technology



Supported by hardware on motherboards and software (Quicktime)

   MPEG2 delivers higher resolution, picture quality, interlaced video, etc.



Requires special purpose hardware for recording and playback


    MPEG4 offers multiple views and soundtracks per scene; 

3D views for virtual reality


    MPEG7, on the horizon, integrates multimedia information in the video!


Streaming technologies have made video somewhat more practical on the web


RealNetworks (www.real.com) claims that 100,000 hours/week of live audio/video



Was played using their streaming software by the start of 1998

I have a copy of Adobe Premiere which I can lend you, temporarily, upon request.

The CLIPPER project has a few Quicktime video clips of Professors explaining some content:


See http://clipper.lehigh.edu/content/courses_calc_sample.htm.

Are video clips of talking heads a good idea?


Would a few video clips help the CIMEL personae seem more personal?
Any ideas about other ways to make effective use of video in the CIMEL project, 

i.e., to illustrate for computer science content?
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