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QuickTime VR 1.0 Object Movie File Format

Technote 1036 MARCH 1996

This Technote isintended to provide multimedia devel opers with the knowledge necessary to create
QuickTime VR 1.0 object movie files from their own applications.

Y ou should be familiar with the QuickTime Movie Toolbox, as documented in Inside Macintosh:
QuickTime . It will so help if you are familiar with using the QuickTime VR Authoring Tool Suite to
create object movies.

Note:
Although thisfile format will be supported in future versions of QuickTime VR, be aware that
the object movie file format will change significantly in the next release.
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About the Object Movie File Format

In QuickTime VR 1.0, an object movie file contains a single object. The movie file contains:
e an enabled video track containing the views of the object
e a'NAVG atominthe movie user data area describing the parameters of the object
e a'ctyp' aom inthe movie user data specifying the QuickTime VR object movie controller
o the poster time set to the poster view of the object
e the current time set to the poster time

e anoptiona moviefile preview

QuickTime VR Object Movie Authoring

To author aQuickTime VR object movie, you need to be able to capture or generate the bitmap frames
of object as viewed from all angles. The frames are saved in the proper sequence asavideo track in a
QuickTime movie. User data and file type information are then added to convert it into a QuickTime VR
object movie.
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TheMovieFile

A QuickTime VR object movie fileisa QuickTime moviefile. The only difference between an object
moviefile and aregular linear QuickTime moviefileis how the framesin the video track are displayed
and the specia user data attached to the movie. In particular, for the Macintosh, the file type should be
set to 'MooV', and on Windows the file extension should be .mov. Thefile's creator type on the
Macintosh should be 'vrod', which is the creator type for the QTVRPlayer application.

Aswith any QuickTimefilethat isintended to be played on both platforms, adata fork version of the
file should be created using the FlattenMovie Movie Toolbox call with the flattenAddMovieToDataFork
flag set.

Movie Controller User Data

When you create a new QuickTime VR object movie, you must add a specia piece of user datato
specify that a special QuickTime VR movie controller should be used instead of the standard movie
controller. The movie controller type for QuickTime VR 1.0 object moviesis'stna. This user datais
examined by the Movie Toolbox when NewMovieController is caled. The following lines of code add
the appropriate user datato anew movie:

User Dat a uDat ;

OSType control | er SubType = ' stnaQ,

ubDat = Get Mbvi eUser Data (newMovi e) ;

Set User Dat al tem (uDat, &controllerSubType, sizeof(controllerSubType),

‘ctyp', 1);
The Object Video Track

An object movieis represented by a set of views of the object. Usually the views are captured by moving
acamera around the object in the defined pattern of horizontal pan and vertical pan angles (see Fig. 1).
Set up your camerawith the cameraaimed at the object. Camera positions above the object are measured
in positive degrees; positions below the object are measured in negative degrees. The vertical position
with the camera directly above the object looking down at it is caled vertical pan 90deg.. The vertica
position with the camera directly below the object looking up at it is called vertica pan -90deg.. The
center vertica position (equator) is vertica pan Odeg.. Horizontal positions are measured in degrees
from horizontal pan Odeg.-360deg..

Figure 1 Camera postions to capture views of an object
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Ordering the Frames - Simple Object

For asimple object, one frameis captured at each view of the object. Apple recommends incrementing
10deg. between each position in both horizonta and vertical directions. This produces relatively smooth
motion as you interact with the resulting object movie. Y ou can experiment with alarger angle increment
if minimal file sizeisimportant. Regardless of the increment you choose, use a consistent increment
between al horizontal and vertical frames for the object. If you are shooting the complete 360deg.
horizontally, make sure that the increment you use divides 360deg. evenly.
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Your first shot at each horizontal position should be of the back of the object, so that the frame showing
the front of the object is half-way through the series at that horizontal position. Thisimproves
disk-accesstime at run-time, since the user will most likely be looking at the front of the object.

Use the following procedure to shoot afull object which shows al possible views:
1. Position your camerawith the vertica pan at 90deg. (directly above the object).
2. Shoot thefirst frame.

3. Keep the camera at the same vertica pan position and rotate it counter-clockwise to the next
position by increasing the horizontal pan angle, then shoot the frame.

4. Repeat step 3 until you return to the starting point.
If you moved the camera 10deg. between each frame, you should have 36 framesto capture the
entire 360deg..

5. Movethe cameradown by reducing the vertica pan angle.
6. Repeat steps 2 through 4 for this vertical pan position.

7. Repesat step 6 for each vertical pan position until you reach avertical pan position of -90deg.
(directly below the object).

Depending on the object, you may choose not to shoot views towards the top or bottom positions. Y ou
may a so choose not to shoot back views of an object, if they are uninteresting. The start and end pan
anglesin the horizontal and vertical directions are required in the file format.

Save the resulting set of frames as PICT filesin the form name.001, name.002, etc., and then convert the
framesinto amovie using a utility such as ConvertToMovie. Alternatively save the frames directly into a
QuickTime file during capture. Each frame must be akey frame. Frame differencing (tempora
compression) cannot be used for simple objects. Apple recommends using the Apple Video compressor
for 16-bit or greater images and the Apple Graphics compressor for 8-bit images. Experiment with the
compression quality to reduce the file size. Each frame must have the same duration. If you set the
duration to about 1/10 of asecond, you can play the movie as a QuickTime linear movie to verify that all
frames were captured properly. The frame duration isinconsequential after conversion to QuickTime
VR format.

Ordering the Frames - L ooping Object

A looping object shows alooping animation at each view of the object. Follow the procedure above for
shooting an object, except that Step 2 should be asfollows:

2. Shoot N frames of the animation loop.

Note:
Y ou must shoot exactly N frames at each camera position. When converting the resulting
framesto amovie, specify akey frame every N frames. Thiswill reduce thefile size by alowing
for frame differencing in the animation loop. At minimum, the first frame of the animation loop
a each camera position must be akey frame.

Interpreting the Frames of an Object Movie

The frames of an object movie are stored in sequentia order in the video track. They should be
interpreted as atwo-dimensiona array of frames. For a simple object, turning an object one step to the
left is equivalent to advancing the movie one frame forward in time. Turning an object one step down is
equivalent to advancing the movie approximately 36 frames (or the actual number of horizontal positions
during capture) forward in time. For alooping object, the number of framesto advanceis N timesthat
described above, where N is the number of frames of the animation loop. Changing views isjust a matter
of shuttling the play head of amovieto givetheillusion of being able to turn an object in two
dimensions.

Figure 2 Interpretation of the order of frames saved in avideo track in relation to horizontal and vertica
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Table 1 summarizes the information used during the capture process and the corresponding parameters
required by the NAV G atom:

Table 1 Information used during the capture process

Frame Position File format parameters
Nunmber of horizontal positions # Col utms
Number of vertical positions # Rows
Starting H pan position (usually 0deg.) Start H Pan
Endi ng H pan position (usually 360deg.) End H Pan
Starting V pan position (usually 90deg.) Start V Pan
Endi ng V pan position (usually -90deg.) End V Pan

The N frames of the animation | oop Loop Size

Note:

If the start and end H pans are exactly 0 and 360, frames in the horizontal dimensions are
"wrapped,” i.e., stepping past the last frame of arow will display the first frame of that row.
Thereis no wrapping in the vertical direction.

Extending the Concept of an Object Movie

An object movieisintended as the technology to display views of a 3-dimensional object from many
angles. However, since the frames of the movie can contain any kind of picture, different kinds of
interactive movies can be created as QuickTime VR object movies. In many cases, the start and end pan
parameters might not make sense for these movies. Y ou should interpret these parameters as mouse
scaling factors. The object movie controller interprets a dragging motion from approximately one edge
of the window to the other to be 180deg.. Play around with the start and end pan parameters until the
interaction feelsright.

The 'NAVG' User Data Atom

The'NAVG' atom in the movie user data area contains the parameters of the object movie. Thefirst user
dataitem list contains the following data structure:

/!l File format for version 1.0.

#pragma options align=nac68k /1 Use Maci ntosh 68k alignnent
typedef struct {
short ver si onNunber ; Il A ways 1
short nunber O Col umms; /1 Nunmber of columms in novie
short nunber O Rows; /1 Nunmber rows in novie
short reservedl; /1 Zero
short | oopSi ze; I/ Number of franes shot at each position
short frameDurati on; /] The duration of each frane
short novi eType; /1 kSt andardObj ect, kCbjectlnScene, or
/1 kd dNavi gabl eMovi eScene
short | oopTi cks; /1 Nunmber of ticks before next frame of
/1 loop is displayed
Fi xed fieldOView, /1 180.0 for kStandardObject or

/1 kObjectlnScene, actual degrees for
/1 kO dNavi gabl eMovi eScene.

Fi xed st art HPan; /1 Start horizontal pan angle in
/1 degrees
Fi xed endHPan; /1 End horizontal pan angle in degrees

Fi xed endVPan; /1 End vertical pan angle in degrees
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Fi xed start VPan; /1 Start vertical pan angle in degrees
Fi xed i nitial HPan; /1 Initial horizontal pan angle in
/1 degrees (poster view
Fi xed initial VPan; /1 Initial vertical pan angle in degrees
[l (poster view
| ong reserved?; /Il Zero
} QI'VROhj ect Fi | eFor mat 1xORecord, *QI'VRObj ect Fi | eFor mat 1x0Ptr;
Note: _
In the above data structure , the sizes of the datatypes are:
Type bit size
short 16
Fi xed 32

The structure uses Macintosh 68K alignment.

The parameters numberOf Columns, numberOfRows, startHPan, endHPan, startVPan and endV Pan are
aready described in Table 1. The frameDuration parameter specifies the duration of each framein the
movie. Y ou may obtain the value from the call GetMovieNextInterestingTime. The movieType parameter
specifies the user interface to be used to manipulate the object and can be one of the following values:

enum {
kSt andar dObj ect = 1, [l "Object"in Add Object Data dial og
kA dNavi gabl eMbvi eScene = 2, /1 "Scene"in Add bject Data dial og
knj ect I nScene =3 /1 "CObject In Scene" in Add hject
/1 Data dialog
b

Specifying kStandardObject will provide the hand grabber interface for object manipulation in the
central portion of the object and the arrow interface for spinning at the borders. Specifying
kObjectinScene will provide ajoystick-like interface for spinning the object. Experiment to see which
interface style is better for your abject. Specifying kOldNavigableMovieScene will provide the original
navigable movie interface for viewing a navigable movie scene. Use this constant if you have old
navigable movies of scenes that you want to usein QuickTime VR.

The loopSize parameter is 1 for asimple object and the number of frames, N, shot at each position for a
looping movie. For asimple object, the loopTicks parameter isignored. For alooping movie, a
LoopTicks value of 0 indicates that the next frame at that position should be displayed as quickly as
possible. If the value is greater than O, the frames of the loop will be cycled at the constant rate specified
(in 60ths of a second). Frames will be skipped to maintain the framerate. If the value is negative, the
next frame in the loop is show only after the absolute value of the specified time (in 60ths of a second)
has elapsed. This ensures that every frame will be displayed in sequence.

The field of view parameter is 180 for standard object or an object in scene. For an old navigable movie
of ascene, it isthe approximate field of view of theimage.

The parametersinitialHPan and initialV Pan specify the horizontal and vertical pan angle of the object's
poster view. Thisview is displayed when the movie isfirst opened.

The Object Movie's Poster View

To ensurethat theinitia view (poster view), as specified inthe ' NAVG' atom, is displayed in QuickTime
compatible applications, the current time and poster time of the movie must be set to the frame specified
by initialHPan and initia VPan. As an option to make the preview of an object movie manipulable, such
asin a Standard File dialog with Show Preview checked, a movie preview can be created. For alooping
movie, make the preview duration equal to the length of the animation loop.

Set Movi eTi meVal ue (nmovi e, posterViewTline);
Set Movi ePost er Ti ne (rmovi e, posterViewTline);
Set Movi ePr evi ewTi e (rmovi e, posterViewlime, frameDuration * | oopSize);

Page: 5



Technote 1036 - QuickTime VR 1.0 Object Movie File
Format

Summary
This Technote has shown how to create a QuickTime VR object movie by capturing views of the object,
organizing the frames into a video track, adding movie user data to describe the parameters of the object,

specifying the movie controllers should be used, setting the poster frame, and changing the file type
information.

Authoring a object moviefileisafairly simple processif you make sure there are the right number of
framesin the video track, and if the duration of all frames are the same. Make sure the resulting file is
verified using QTV RPlayer.

e Inside Macintosh: QuickTime

e "Generating QuickTime VR Movies from QuickDraw 3D," in develop Issue 25.

e QuickTime VR 1.0 Authoring Tool Suite manuals
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