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Quick Time

Jakob Sikken

Introduction

This paper will discuss the possibilities of Quick Time in using digital multimedia. Digital
multimedia gives you possibilities of using multimedia, that are not available with
traditional multimedia (video and sound from an analogue source, such as laser disk player
and the video recorder). It gives you instant access to every part of your multimedia
material and you can combine parts to create the material you need for that student at that
specific moment.

Data amounts
To make working with digital multimedia at a reasona'ile cost possible, image
compression is needed. One screen image (640*480 pix il's) in 24 bit colour contains about
900 KB of data. Displaying one second moving video at 25 frames per second (PAL), this
gives about 23 MB of .;ta per second. One minute of moving data will need about 1318
MB of data. Only ver7 expensive computer equipment can handle this amount of data per
second. Luckily moving video can be compressed very well without losing to much image
detail.

QuickTime

QuickTime is a architecture
QuickTime is a platform-independent architecture for multimedia. Because QuickTime is
an architecture and not a program, it is not the question if should you use either
QuickTime or an other program, let's say AuthorWare. But you use both,
AuthorWareAC(or something else) for the instruction part and let QuickTime handle the
multimedia stuff. QuickTime adds the capability of working with multimedia to the system
software. This makes it easy for every program to use multimedia, not only for
commercial programs, but also for programs that you develop.

The QuickTime architecture performs four key functions:

1 synchronising a time-based data stream;

2 compressing data to minimise storage needs on the user's computers;

3 providing a standard graphical interface for creating, editing, and navigating through
movies;

4 establishing a standard file format that accommodates dynamic information.
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Quick Time can consistently play its multimedia files (called movies) at the highest
possible quality, keeping sounds, images and colours properly synchronised on everything
from low-cost personal computers to high-performance work stations.

Quick Time's modular design allows new capabilities to be added as quickly as they are
developed. For example, as new methods of image compression are developed, you will
be able to use them without any changes to the applications, simply by adding the new
image-compression components.

Movie has a number of channels
A QuickTime movie contains a number of channels. There are three different types of
channels: video channels, sound channels and command channels. A movie can contain
any number of the three different types of channels. A movie does not need to contain
moving video, it could just contain sound or only a command channel.
This makes it possible to have a sound channel for each language you want to have. You
can use separate video channels for each type of screen, such as a black and white
version, a Gray version and a colour version. An other possibility is different video
material for different experimental conditions.

In a command channel you can put commands to synchronise actions of the computer with
the video and/or sound material.

What can it do

Play, create and edit movies

Using QuickTime you can play movies, but also create and edit movies. QuickTime itself
contains the basic stuff to create and edit movies, such as compressing and an interface for
digitisers. The QuickTime starter kit for the Macintosh contains a program called "simple
player", in which you can play and do some simple cut and paste editing on movies. But
if you want more control and editing possibilities, you need a specialised program for
creating and editing movies, such as Adobe Premiere or Diva VideoShop.

Still images
Multimedia is not only about moving video, but it can also be plain non moving video
(still images). Where moving video consist of very large amounts of data, a number of
still images can also be a large amount of digital data.

A part of QuickTime are the CoDecs or the components for compression and
decompression of images. You can use these CoDecs both for compressing moving video
and for still images. This gives you the possibility to store and therefore use a large
amount of still images.

Photo-CD
An excellent example of medium containing a large amount of still images is the Photo-
CD by Kodak. QuickTime makes it possible to access all the images on the Photo-CD in
all the available resolutions. For the Macintosh the Photo-CD contains a lot of picture files
neatly organised in different folders for the different sizes. The icon for each picture file is
a small image of every picture.
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Hardware needed

Currently Quick Time is available on Macintosh and Window PC's. It is announced for
Silicon Graphics work stations.

Macintosh
Quick Time for Macintosh works with all 68020 or later Macintosh computers that have at
least 2 MB of memory and are running either System 6.0.7 or any version of System 7
(with at least 4 MB of memory). This means that most Macintosh models, but not the 128
and 512 KB Mac, Fat Mac (Lisa), Mac ED, Mac Plus, Mac SE, Mac Portable, the Mac
Classic and the Power Book 100, can use Quick Time. All these models are out of
production for at least a half year.

The faster the hardware is, the better the performance of Quick Time will be. But a
essential part of playing a movie, the synchronisation of sound and video, will be kept on
every Mac. It will skip frames to keep the sound and video synchrone.

Most of the available hardware to accelerate display of moving video will work under
QuickTime. In the worst case you will have to recompress your movie to the compressed
data format of the hardware accelerator.

The current version of QuickTime for the Macintosh is 1.6.1. This version has some bugs
fixed of the 1.5 version, special decompression code for PowerBook displays (16 Gray
shades) and a reduces memory usage. QuickTime for Macintosh is distributed free of any
costs.

IBM PC's and compatible's
In our laboratory we have no experience with QuickTime for Windows yet, so the
following information comes from the documentation (see reference list).

QuickTime for Windows runs on any 80386-based or higher system that has at least 4
MB of memory, an 80 MB hard disk, and a VGA or better graphics adaptor. Movies that
include sound require a sound card. System software requirements include MS-DOS 5.0
and Windows 3.1 or later.

QuickTime for Windows consists of a set of Dynamic Link Libraries (DLLs) that provide
all the functions necessary to play QuickTime movie files in Windows-based applications.
QuickTime for Windows also provides Windows applications with the ability to display
still images contained in Macintosh-created PICT files.

The latest version of QuickTime for windows is 1.1. This version contains the CoDec for
using the compact video compressed data format. On the Macintosh is that the best one
for normal video. It also supports OLE 1.0. QuickTime for Windows is distributed along
with a number of QuickTime-aware applications for Windows.
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By using Quick Time-compatible applications on both Macintosh and Windows system,
users can interchange movies easily and enjoy a consistent user interface for working
with multimedia. With hundreds of applications already supporting Quick Time for
Macintosh, user can create and edit movies on Macintosh systems, then share them with
colleagues, clients, and f: iends who have IBM-compatible systems.

The same movie can be played on both Macintosh and Windows systems, provided that it
is self contained and has been set to be playable on non-Apple computers. Movies can be
set for multiple platforms when they are created, or they can be converted using the
Movie Converter software in the Macintosh Quick Time Starter Kit.

Software

To use the Quick Time functionality you can use Quick Time-aware applications. These are
applications with build-in code for using Quick Time. Examples of such applications are
Word Perfect, Microsoft Word, Power Point, Author Ware and Macro Mind Director.

For some other applications are external commands available to use Quick Time, such as
HyperCard and Super Card.

And for Macintosh applications that can handle pictures, there is an interesting system
extension (or init) called "Wild Magic". This extension makes it possible to copy and
paste Quick Time movies, while the application thinks it's handling a picture.

All applications, which fit the above mentioned descriptions, can play a movie with the
standard graphic user interface. Some applications can do a lot more, such as controlling
the playing of the movie from the application. It is possible to play only a part of the
movie at any desired speed (within the hardware limitations) and direction. An other
interesting option is to play a number of parts of different movies directly after each other,
thus giving you the possibility to compose your movie at run time.

Creating movies

There are four basic steps in creating a Quick Time movie.

I Digitise;

2 Edit;

3 Compression;

4 Adjust to storage medium.
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Digitise
With digitise I mean digitising a video signal that comes from a video-camera or video-
recorder. In this case you can use existing video material on tape. Quick Time offers a
software interface to the digitiser and the program that controls the digitising process.

It is also possible to create a movie without a digitiser and let it be generated by the
computer. This could be a good way the create an animation or a "movie screen dump".

Edit
After you have digitised your video material or generated it, most times it must be edited
to get the right movies. Using editors you can cut, copy and paste the right video
fragments in the right sequence. During this process you can use a variety of different
transitional effects and special effects on the video and sound material. Adobe Premiere is
such a Quick Time editing program.

Compression
As I have explained in the beginning uncompressed digital video gives you a very large
amount of data to handle. This amount can be acceptable during the edit process, but in
most cases it will not be acceptable on the target machines. So the digital data has to be
compressed.

Adjust to storage medium
Just compressing the digital data might not be enough. This depends on the storage
medium you intent to use. There are two aspects of this medium important for the
compression methods. First is the data transfer rate of the medium. For most CD-players
this is 150 KB per second, you can't get the best results if your movie needs 500 KB of
data per second. The second aspect is the total amount of data you can store on your
storage medium and the total number of minutes of movie you whish to use. Both aspects
results in a desired number of KB data per second.

To reach the desired transfer rate, some times the movie has to be more compressed.
There are a number of ways to get a higher compression. First there is the possibility to
just compress it more by accepting a lower quality image. You can leave images al to
gather out of the movies, resulting in a lower frame rate. An other way is to reduce the
image size. Each of these ways have a lower quality result in common.

Expensive way of working
In the expensive and the fast way you do the digitising and the compression real time. To
do this you need additional hardware for the compression. This hardware is expensive, but
you save some money on the needed disk space and the time needed the create the movie.
Indeo Technology of Intel can do this task, but only if you accept a lower image quality.

For the best possible image quality, with Indeo Technology, you need to send the video
tape to a company for digitising and compression. This will cost you a few hundred
dollars per minute of video. The Indeo Technology is available for both Macintosh and
IBM-PC computers.
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Cheaper way of working
A cheaper way of working is to do the digitising and the compression after each other.
This can be done in two ways, the first way is to grab a single frame and then compress
it. After it is compressed, grab the next frame and so on. This is a good way of working if
you video material can be computer controlled accessed on a frame by frame base. This is
true for the laser disk and for expensive video recorders (and the video tape must be
prepared this operation).

The second way is to digitise the running video and transfer to data real time to the hard
disk. Due to the limited transfer rate of hard disks and the channel to it, the data stream
must be reduced. There a few ways of achieving this, do not use the full screen and do
not use every frame. Working this way you can achieve reasonable results, for example an
image size of 320*240, 16 bit colour (32000 colours) and 10 frames per second which
gives a data stream of 1.5 MB per second.

An image size of 320*240 is only a quarter of the standard VGA or Mac II screen.
But in the reality this is the highest achieved image size, even the DVI boards on the
IBM-PCs and the EYQ boards for the Mac (both Indeo Technologies) use this image size.
To get it full screen the image is enlarged. This is due to the way most digitisers work,
they only capture one of the two fields out of a frame. A PAL video signal has 25 frames
per second and each frame exists out of two fields. Each field skips every other line, it has
only half the number (312 and 313) of lines a frame (625) has. This gives an effective
refresh frequency of 50 images per second instead of 25 images.

Experiences

Playback experiences
We have some experience with Quick Time for Macintosh. We have found out that 16 bit
colour (32000 colours) is necessary. The colour resolution of most computer displays, 256
colours to be chosen out of a pallet of 16 million colours (24 bit), is not enough for a
good result. There are just not enough colours to make a good image. Therefore 16 bit
colour (32000 colours) is not a luxury but essential.

From our experiences we can say that a movie with the size of 320*240 pixel's (a quarter
of the screen) can be played with frame rate of 10-15 frames per second on a Mac IIfx.
This is done with software only and played from a hard disk. This means that it can also
be done using any mid and high range Macintosh (Centris and Quadra line). We have no
experiences with a LC HI, but we think it will not achieve this performance. And of
course if you choose a smaller image size you can use a slower Mac or get more frames
per second.

To achieve good results it is necessary to use high quality video material. High quality
video material has less noise in the image and therefore less unneedcd work in playing
back this noise. If there is much difference between two frames, playback frame rate will
drop. So a movie where a large part of the image is changing will give a slower playback
frame rate.
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Most of the Macs (Mac Ils and Mac LCs) in our faculty are to slow to display reasonable
size movies and can't display enough colours. An image size of perhaps 200*150 pixel's
will play fast enough, but for most purposes the 256 colours the computers can display are
not enough. We suspect the are the same applies for the IBM-PCs with Quick Time for
Windows or Video for Windows.

Storage mediums
The playback performance of Quick Time depends also on the storage medium used. The
faster the storage medium is, the better the playback performance is. It is better to use a
storage medium that has a faster data transfer rate then actually needed. The higher
transfer rate gives the Mac more time to decompress the movie. This means that a hard
disk is better storage medium then an optical disc or a CD-ROM. Optical discs and CD-
ROMs can very good be used as storage medium but you will get a lower quality movie
then could be expected based on the data transfer rate of the storage medium.

Recording experiences
During our work with Quick Time, we have experienced that you need a lot of disk space
during the creating and editing of the movies. Compressing a movie is a lot of work for
the computer, we found times of one hour or more computing time for one minute video.
You need a very fast computer for making movies. Quick Time movies are, despite the
compression, large files something like 10 MB per minute video.

Recording a movie in slow motion is a possibility, but you need a video recorder capable
of playing perfect slow motion. That type of video recorder is very expensive, you are
talking about professional equipment.

Examples

By using Quick Time you get a lot more possibilities than with traditional video equipment
(laser disk player or video recorder). In a limited way you can compose your movie
runtime, from different parts from one or more movies.

An interesting example that was showed, was a kind of simulation where you stood on top
of the Golden Gate bridge (over the Bay of San Francisco). You could move the camera
in every direction you wanted. The base of this example was a Quick Time movie
containing camera shots for every possible direction. Depending on the next camera
direction, the corresponding frame number was calculated and shown. Thus giving you the
illusion of looking in every direction you wanted.
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Conclusions

Quick Time for Macintosh as a software only solution can be good used with certain
restrictions.

A quarter screen size;

10-15 frames per second;

Fast enough Mac capable of 16 bit colour (32000 colours) display (Centris and Quadra

line);

High quality video material;

Steady image.

And if you can not live with these restrictions, you can buy additional hardware to achieve
a better result. More frames per second, :all screen size video, and this all even on a
slower Macintosh like the Mac II.

In the nearby future there will be Macintoshes with additional hardware for handling
multimedia standard build in. These computers will not only have video and sound
outputs, as today's computers have, but also video and sound inputs.
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