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END-USER-NAVIGABLE SET OF 
ZOOMED-IN IMAGES DERIVED FROMA 
HIGH-RESOLUTION MASTER IMAGE 

PRIORITY CLAIM 

[0001] This application is a continuation of application Ser. 
No. 10/119,993, ?led Apr. 9, 2002, and entitled END-USER 
NAVIGABLE SET OF ZOOMED-IN IMAGES DERIVED 
FROMA HIGH-RESOLUTION MASTER IMAGE Which is 
incorporated herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] This invention relates generally to the development 
of interactive visual media, and, more speci?cally, to the 
generation of a set of ?les representing “zoomed-in” sections 
of a master high-resolution image ?le and the generation of 
the logical data required to alloW navigation of the generated 
?les. 
[0004] 2. Background Information 
[0005] Within the ?eld of this invention, visual media are 
media that are capable of presenting motion or still images to 
a vieWer on a display such as a television screen or a computer 

monitor. “Interactive” visual media are distinct from “linear” 
or “passive” visual media because they alloW the timing, 
order, and conditions governing presentation to vary depend 
ing on input from the end-user (the vieWer). 
[0006] Since the advent of the Compact Disc in the early 
1980s, a Wide range of CD-based interactive media have been 
developed and marketed, including CD-i, Video CD, Super 
Video CD, and a variety of CD-ROM formats intended for 
playback in computer-hosted CD-ROM drives. More 
recently, interactive visual media have been based on the 
DVD format as Well, including DVD-Video and DVD-Audio. 
Programs With the same interactive characteristics may also 
be played back from a computer hard drive, either locally or 
from a server over a data or telephone netWork, and vieWed in 
either a dedicated application or a general-purpose vieWer 
such as an Internet broWser. 

[0007] In a typical interactive playback setting, user input is 
communicated to the playback device via a remote control or 
a computer mouse and keyboard. The user responds to on 
screen prompts or menus (lists of possible options) by press 
ing keys or clicking the mouse. The playback path through the 
material available to be played is altered according to the 
choices or “navigation” of the user. 
[0008] When presenting interactive visual media, a play 
back device Works With tWo basic categories of data to create 
the experience of the end-user. Presentation data is the data 
that is actually seen or heard: the video, audio, graphics and 
text. Logical data is information about the order and condi 
tions under Which presentation data is presented. Logical data 
de?nes the Way the content is organiZed, and also the Way in 
Which user input Will affect the navigational ?oW through the 
presentation data. 
[0009] The creation of interactive visual media is referred 
to as “authoring,” that is generally accomplished using one or 
more softWare applications running on a computer. Logical 
data is generated to structure the playback of the presentation 
data, to de?ne the “user interface” (e. g. menus) used to navi 
gate the program, to de?ne the choices offered to users during 
playback, and to de?ne the response of the playback device to 
user input. The logical data created in authoring takes the 
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form of ?les that can be read and interpreted by a playback 
device designed to play back the media format being 
authored. 

[0010] Presentation data, meanWhile, is put into a form, 
such as a speci?c ?le format, that is playable by the target 
playback device. One of the types of presentation data used in 
interactive visual media is still images. Still images are fre 
quently used as the background for menus, and may also be 
arranged into sequences displayed in a manner analogous to 
slides in a slide projector. The DVD-Video speci?cation, for 
example, supports tWo types of still image presentations: 
Slide ShoWs, using ?nite cell still or a ?nite presentation time 
in Which the duration of each image is predetermined, and 
Still ShoWs, using in?nite cell still or VOBU still in Which 
user input controls the timing of the progression from one 
image to the next. More information is given in the DVD 
Speci?cation for Read-Only Disc, Part 3, Video Speci?ca 
tion, version 1.0, @1996, DVD Forum, Which is hereby incor 
porated by reference, and in particular in Section 3.3.6.4, Still 
and Pause. 

[0011] The speci?c form into Which a still image is con 
verted during authoring varies depending on the requirements 
of the interactive visual format that is being authored. Since 
such formats Work With digital presentation data, hoWever, 
the image generally must be digitiZed (if it Was not originally 
acquired or created in digital form), scaled to the resolution at 
Which it Will be used in the ?nished program, and converted to 
a ?le format supported by the authoring softWare. 
[0012] In digital images, the resolution is expressed as the 
number of horiZontal pixels (the smallest point on the screen 
that may be individually addressed by the display device) by 
the number of vertical pixels (e.g. “640x480”). The propor 
tion of the horiZontal to the vertical is referred to as the 
“aspect ratio” (e.g. 4:3, the aspect ratio of the typical televi 
sion screen). Resolutions that are close to the nominal reso 
lution of a standard television set are often thought of as being 
normal or standard. Images With signi?cantly greater resolu 
tion are thought of as being “high resolution.” 

[0013] Digital images may be created in a digital image 
processing program, shot on conventional ?lm and scanned 
(digitiZed), or shot With a digital camera. In any of these cases, 
the images commonly exist at a high resolution. Many inter 
active visual media, hoWever, only support playback of 
images at normal resolution. When prepared for incorpora 
tion into such media, images are scaled during authoring. As 
a result of this scaling, much of the data from the high 
resolution image is no longer present in the prepared image as 
the highest native resolution of the format is loWer than the 
original resolution of the image. 
[0014] Many vieWers of interactive media Would like to be 
able to “Zoom in” on a still image for a magni?ed vieW of 
certain areas of the full image. For instance, Zooming in on the 
upper left of a 640x480 image might involve taking a 160x 
120 sub section of the full image and expanding it so that it ?lls 
640x480 pixels. In this type of scaling, hoWever, a single pixel 
in the original image Would be represented in the scaled 
display by a 4x4 block of pixels of the same color-value. The 
result of this approach to Zooming is substantial degradation 
in the apparent image quality in the Zoomed-in vieW, With 
artifacts (“blockiness”) that are apparent even to the untrained 
eye. In other Words, the on-screen siZe of the Zoomed-in 
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section is greater than it Was in the full (un-Zoomed) image, 
but the visual information (detail) available to the vieWer 
remains the same. 

SUMMARY OF THE INVENTION 

[0015] The present invention presents a Way to author, 
automatically or semi-automatically, a set of ?les used to 
alloW the end-user of an interactive visual medium to Zoom in 
on areas of a still image, and, if the image originated at high 
resolution, to preserve detail in those Zoomed-in areas even 
When the image is played back in a medium that does not 
support the playback of high-resolution images. The method 
generates a set of ?les representing “Zoomed-in” areas (Sec 
tors) of a master high-resolution image ?le, and also gener 
ates the logical data required to alloW navigation of the gen 
erated ?les by end-users. The interactive visual media Where 
this can be applied includes but is not limited to such optical 
disc formats as DVD-Video, DVD-Audio, Video CD, and 
Super Video CD, as Well as media hosted by a server and 
delivered over a netWork. 

[0016] Using the method of the invention, Sectors are cre 
ated by dividing the screen into a grid. In an exemplary 
embodiment, the grid is divided into an equal number of parts 
horizontally and vertically, thereby maintaining in the Sectors 
the aspect ratio of the full image from Which they are derived. 
In this case, the number of Sectors, therefore, is an integer 
(eg 4, 9, etc.) the square root of Which is also an integer. 
[0017] The starting point for the method described is a 
high-resolution digital image (the “source” ?le), such as 
might be created by a digital still camera. The source ?le is 
copied to a neW ?le. The appropriate resolution of the neW ?le 
is calculated by, in the example of an equal number of hori 
Zontal and vertical parts, ?rst ?nding the square root of the 
number of Sectors, then multiplying by the horiZontal and 
vertical pixel-counts, respectively, of the intended display 
resolution. For example, With nine Sectors and an intended 
display resolution of 720x480, the appropriate resolution 
Would be 2160 (720><3) by 1440 (480x3). If needed, the 
method scales and crops the ?le to this resolution using estab 
lished digital image-editing techniques. This ?le then 
becomes the “high-resolution master.” 
[0018] The high-resolution master becomes the basis for 
generation by the method of all the presentation data ?les 
needed to implement Zoom-in capabilities on the image. 
These ?les are created using established techniques in the 
?eld of digital image manipulation and digital video effects. 
They include a “full-vieW still” scaled to the intended display 
resolution, a set of video sequences depicting a Zoom-in from 
the full vieW to one of the Sectors, and a set of video 
sequences depicting a “pan” from one Sector to an adjacent 
Sector. 

[0019] Using established computer programming tech 
niques, the method also generates all the logical data ?les 
needed to alloW a vieWer to readily navigate the presentation 
data Within the context of an interactive visual medium. The 
speci?cs of this logical data Will vary depending on the target 
playback medium. In general, hoWever, the logical data Will 
include commands alloWing the vieWer to initiate playback of 
the Zoom sequences from the full-vieW image, and of pan 
sequences When the display is fully Zoomed-in to an indi 
vidual Sector. If used Within the context of an authoring 
application for a given interactive medium, the method Will 
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also generate the logical data required to incorporate into that 
medium all the presentation and logical data generated by the 
method. 
[0020] Additional aspects, features and advantages of the 
present invention are included in the folloWing description of 
speci?c representative embodiments, Which description 
should be taken in conjunction With the accompanying draW 
1ngs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] FIG. 1 is a How chart of the steps undertaken by the 
DVD authoring application in an automated implementation. 
[0022] FIG. 2 presents more details on the preparation of 
still images and video objects. 
[0023] FIG. 3 presents more details on the preparation of 
the full-vieW still. 
[0024] FIG. 4 presents more details on the preparation of 
the Zoom-sequence video objects. 
[0025] FIG. 5 is block diagram of the various components 
involved in an embodiment of the present invention. 
[0026] FIG. 6 is a block diagram of the operation of navi 
gation process. 
[0027] FIG. 7 shoWs the invention implemented in hard 
Ware and/or softWare. 

DESCRIPTION OF REPRESENTATIVE 
EMBODIMENTS 

[0028] As discussed in the Background section, if no high 
resolution ?le of the image in question is available during 
authoring, there is little that can be done to improve detail 
When Zooming in on a given section. HoWever, if the image is 
available in high resolution, the method of this invention 
alloWs the detail present in the original to be preserved in a 
Zoomed-in section, even When the visual medium Within 
Which the image is displayed does not support playback of 
high-resolution images. At the same time, the method gener 
ates the logical data ?les that alloW the user to readily access 
Zoomed-in sections of the image When that image is played 
back on an interactive media player, computer, or other media 
playback device. The creation of presentation and logical data 
using this method may be fully automatic, or the author of the 
media in Which the image appears may be given direct control 
over some or all parameters involved in the process. 

[0029] The general context of the invention is the presen 
tation of image ?les in interactive visual media, including but 
not limited to such optical disc formats as DVD-Video, DVD 
Audio, Video CD, and Super Video CD, as Well as media 
hosted by a server and delivered over a netWork. The folloW 
ing description covers implementation of the invention in the 
context of a softWare application used for authoring DVD 
Video discs. In such an implementation, the steps described 
may be automatic, or the end-user may be given direct control 
over some or all parameters involved in those steps. The ?rst 
part of the description beloW assumes a fully automatic pro 
cess, folloWed by the case Where the user is given more 
control. 
[0030] The described method starts With a high-resolution 
digital image (the “source” ?le), such as might be created by 
a still digital camera. For this example, it is assumed that the 
aspect ratio of the source ?le is 4:3 (four units horizontal to 
three units vertical), and the video system of the DVD-Video 
disc being authored is NTSC. It is also assumed that the full 
image Will be divided into nine areas on Which it is possible to 
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Zoom in, With each area showing one-ninth of the source 
image (one third horizontally and one third vertically). These 
assumptions are relaxed beloW in a more general discussion 
that folloWs that of the exemplary embodiment. The exem 
plary embodiment results in the folloWing nine Sectors: (1) 
top left, (2) top center, (3) top right, (4) middle left, (5) middle 
center, (6) middle right, (7) bottom left, (8) bottom center, and 
(9) bottom right. This arrangement is particularly suited to the 
standard arrangement of the numbers on a remote control or 
other numeric keypad. 
[0031] The described method undertaken by the DVD 
authoring application in an automated implementation is 
shoWn in FIG. 1. The process starts in step 101 With the 
high-resolution digital image, or source ?le, being provided. 
When the process is not fully automatic, other user data may 
also be supplied. From this, the still images and a number of 
Video Objects (V OBs) connecting these are generated in step 
103. The details of this include step 105 for preparation of the 
full still vieW, that is discussed more in FIG. 3, the preparation 
of the Zoom and pan sequence VOBs in step 107, that is 
discussed more in FIG. 4, and the integration of the presen 
tation and logical data into the DVD-Video program in step 
109. Once all of the image and logical data is prepared, it can 
be placed on the medium in step 111. 
[0032] FIG. 2 presents more details on the preparation of 
still images and video objects. Using the source ?le, in step 
201 the process generates a neW image, the “high-resolution 
master”. In the NTSC standard example using 3x3 sectors, 
this is scaled to a resolution of2l60 pixels by 1440 pixels. In 
step 203, another neW image, the “full-vieW still”, is gener 
ated by scaling the high-resolution master to the standard 
resolution of 720 by 480. 
[0033] Step 205 generates a set of video sequences, each of 
Which Zooms in from full vieW to one of the nine Sectors. The 
Zoomed in Sector is the last frame of each sequence. The 
Zoom sequence can be implemented in a number of Ways, 
With different amounts of time allotted for the sequence, the 
extreme being an immediate jump to the ?nal frame. In the 
intermediate stages of the sequence, different amounts of 
resolution may also be used, either improving the resolution 
as the Zoom progresses or maintaining that of the full-vieW 
still until the ?nal frame. In a less automated version, these 
can be user adjustable options. Similarly, step 207 generates 
a set of 24 video sequences, each of Which pans from one 
Sector to a Sector that is either horiZontally or vertically 
adjacent. 
[0034] In step 209, the method encodes the full-vieW still 
into the appropriate video format, such as a DVD-Video 
compliant MPEG still in the exemplary embodiment. Step 
211 encodes each of the nine Zoom sequences and 24 pan 
sequences into DVD-Video compliant Video Objects (VOB 
?les). In both these steps and the other steps in the described 
processes, these steps may be carried in a different order or 
simultaneously unless they rely on another step being com 
pleted before. Step 213 creates logical data de?ning each 
VOB as a single-cell Program Chain (PGC) that holds on the 
last frame (a full-screen frame of the destination Sector) 
rather than jumping to any other PGC in the DVD-Video title. 
[0035] FIG. 3 describes the preparation of the full-vieW still 
in an exemplary embodiment. In step 301, the method creates 
logical data (button highlight information) de?ning a set of 
(in the 3x3 example) nine button “hot-spots” on the full-vieW 
still image. Each button covers a screen area equal to one 

Sector (one ninth of the screen). In 303, subpicture overlay 
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graphics are generated to create an outline around the screen 
area of each of the nine buttons (effectively a grid de?ned by 
the nine Sectors). The overlay is set to be transparent When 
Within the area of a button that is in the normal (unselected) 
state, and to be visible (not fully transparent) Within the area 
of a button that is selected or activated. 

[0036] Step 305 creates logical data de?ning the action 
taken When each of the nine buttons is selected and activated 
using the DVD-Video player remote control or mouse (if the 
DVD is played on a computer-hosted DVD drive). The action 
is to jump to the VOB that contains the Zoom-in sequence 
from that button’s Sector of the full-vieW still. 

[0037] In step 307, the process creates logical data de?ning 
the order in Which button selection is cycled in response to the 
Up, Left, Right, and DoWn keys on the remote control. If 
button 5 is selected, for instance, Up Will select button 2, Left 
Will select button 4, Right Will select button 6, and DoWn Will 
select button 8. 

[0038] In step 309, logical data de?ning a tenth button on 
the full-vieW still may be created. The subpicture overlay for 
this button Will be a small icon that indicates to the vieWer that 
the current image is “Zoomable.” Using the DVD speci?ca 
tion’s “forced selection” parameter, button 10 is de?ned as the 
button that is in a selected state When the user initially navi 
gates to the full-vieW still. Both the action de?ned for the 
activated state of button 10 and the button selection links from 
button 10 are set the same as for button 5. 

[0039] FIG. 4 provides more detail of the preparation of the 
Zoom-sequenceVOBs of step 107 of FIG. 1. This information 
can be presented in a number of Ways, but one example Will be 
described. For each of the nine Zoom-sequence VOBs, the 
method creates logical data (button highlight information) 
de?ning a set of nine buttons that appear on the last frame of 
the VOB. This is shoWn in step 401. Of these nine buttons, 
buttons 1, 3, 5, 7, and 9 Will be invisible (not associated With 
any subpicture overlay) in the exemplary embodiment. 
Except for button 5, their purpose is to maintain a numerical 
correspondence betWeen the other buttons and the numeric 
keypad on the remote control. Of the remaining buttons (2, 4, 
6, 8), the buttons that are visible in each VOB is determined by 
the directions in Which it can be possible to pan horizontally 
or vertically from the Sector represented by that VOB. 

[0040] From Sector 1, for instance, it is possible to pan 
doWn or to the right, but not up or to the left. Thus the method 
Would assign a doWn-arroW icon at the right of the screen as 
the subpicture for button 6, and a right-arrow icon at the 
bottom of the screen as the subpicture for button 8, While 
buttons 2 and 4 Would be invisible. In the VOB for Sector 5, 
meanWhile, the method Would assign and appropriately posi 
tion up-, left-, right-, and doWn-arroW icons for buttons 2, 4, 
6, and 8 respectively. Button 5 can be de?ned by “forced 
selection” as the button that is in a selected state When the 
VOB initially reaches the last frame and each of the other nine 
buttons as “auto-activated” (activation upon selection). 
[0041] Step 403 creates logical data de?ning the action 
taken When each of the nine buttons is selected. In a given 
VOB, if a button is visible, then the action de?ned for it is to 
jump to the VOB containing the pan in the direction indicated 
by it’s icon. The action de?ned for button 5 is to jump back to 
the full-vieW slide. The action de?ned for the remaining non 
visible buttons is to set the value of System Parameter 8 
(Highlight Button Number) to “5”, thereby keeping button 5 
selected. 
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[0042] The exemplary embodiment of the automated pro 
cess creates logical data de?ning the order in Which button 
selection is cycled in response to the Up, DoWn, Left and 
Right keys on the remote control (or arroW keys on a com 
puter keyboard) at step 405. From the initial selection of 
button 5, selection Will move only to visible buttons Whose 
arroW icons correspond With the direction of the key that is 
pressed. In the VOB for Sector 1, for instance, pressing the 
Right key Will select (and thus auto-activate) button 6, and 
pressing the DoWn key Will select (and thus auto-activate) 
button 8, While pressing the Left or Up keys Will keep the 
selection on button 5. In theVOB for Sector 5, meanWhile, the 
Up, Left, Right, and DoWn keys Will select (and thus auto 
activate) buttons 2, 4, 6, and 8 respectively. 
[0043] Returning back to FIG. 1, in step 109 integration of 
the presentation and logical data into the DVD-Video pro 
gram occurs. This creates logical data de?ning the full-vieW 
still as a slide in a DVD-Video Slide ShoW. If the Slide ShoW 
also contains other slides comprised of one or more slides, 
those other slides may or may not be Zoomable. Once all of 
the logical and image data is created, it can then be placed on 
the visual medium. 

[0044] FIG. 5 is block diagram of the various components 
involved in an embodiment of the present invention. The 
original image 501 or source ?le may originally be in digital 
form, such as might be created by a digital still camera, or else 
formed by digitiZing, by scanning for instance, an analog 
image. 
[0045] Block 510 is the simpli?ed representation of a com 
puter With a storage region 511 and a CPU 512, the other 
elements being suppressed in order to simplify the ?gure for 
this discussion. A program 503 from softWare or doWnloaded 
from another source alloWing a user to perform the process is 
loaded into the computer. The user input (such as from a 
keyboard 513, mouse, or other control device) alloWs the user 
to control the use of the method contained in the code of 503 
to perform the process in 512, Whether in the automated form 
above or the more general case. The presentation and logical 
data is then supplied a recording unit 520 to place it on the 
media 530, such as a DVD disc. 

[0046] It is Well knoWn in the art that logic or digital sys 
tems and/or methods can include a Wide variety of different 
components and different functions in a modular fashion. The 
folloWing Will be apparent to those of skill in the art from the 
teachings provided herein. Different embodiments of the 
present invention can include different combinations of ele 
ments and/ or functions. Different embodiments of the present 
invention can include actions or steps performed in a different 
order than described in any speci?c example herein. Different 
embodiments of the present invention can include groupings 
of parts or components into larger parts or components dif 
ferent than described in any speci?c example herein. For 
purposes of clarity, the invention is described in terms of 
systems that include many different innovative components 
and innovative combinations of innovative components and 
knoWn components. No inference should be taken to limit the 
invention to combinations containing all of the innovative 
components listed in any illustrative embodiment in this 
speci?cation. The functional aspects of the invention, as Will 
be understood from the teachings herein, may be imple 
mented or accomplished using any appropriate implementa 
tion environment or programming language, such as C++, 
COBOL, Pascal, Java, Java-script, etc. 
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[0047] It should be noted that the present method differs 
from just putting data that correspond to just the full, high 
resolution digital image (the “source” ?le) on the disc. An 
interactive visual media and a player for the media that con 
forms to a standard, such as an optical disc in DVD-Video 
format, do not support the described Zooming capability. If 
the full source ?le Was stored on the medium, the player 
Would need to unload the ?le and process this data to produce 
all the images in the Zoom sequence, a capability a basic 
player lacks. 
[0048] Based on the series of steps outlined in the described 
method above, a DVD-Video Slide ShoW containing one or 
more Zoomable slides Will behave as folloWs When the DVD 
Video of Which it is a part is played back by the end-user. 
[0049] The user Will navigate to the Zoomable slide as part 
of a Slide ShoW. The only button visible Will be button 10, 
Which Will indicate that the slide is Zoomable. If the user takes 
no action, playbackWill automatically proceed to next slide in 
the Slide ShoW after the predetermined duration set for the 
slide during authoring. 
[0050] Since button 10 is selected When the Zoomable slide 
initially appears, if the user presses the Enter key on the 
remote control, playback Will jump to the Zoom-in sequence 
from Sector 5. If the user presses the Up, Left, Right, or DoWn 
keys, the selected button Will change from 10 to 2, 4, 6, or 8 
respectively. If the user presses a numeric key (1 -9), the 
corresponding button Will be selected. In any case, When 
button l-9 is selected, the subpicture overlay Within that 
button’s area becomes visible (no longer transparent), outlin 
ing the corresponding Sector of the full-vieW image. 
[0051] Pressing the Enter key Will activate the selected 
button, jumping playback to the VOB containing the Zoom-in 
sequence from that button’s Sector of the full-vieW image. 
The Zoom-in sequence Will conclude With the frame shoWing 
the Sector Zoomed to full screen. Depending on the Sector, 
tWo to four buttons Will be visible, indicated by arroW icons 
corresponding to the direction of the available pan sequences 
from that Sector. If one of the visible buttons is selected With 
the arroW keys or the numeric keypad, that button Will auto 
activate, jumping playback to the pan sequence correspond 
ing to the direction of the arroW icon. Alternatively, if the 
Enter key is pressed, button 5 Will be activated, jumping 
playback back to the Zoomable full-vieW slide. 
[0052] FIG. 6 is a block diagram of the operation of this 
process. An interactive visual medium, shoWn here as DVD 
630, is loaded into the player 610. The user input is here 
through a controller 620 and the image is displayed on TV or 
monitor 640. The full vieW image in 640 is shoWn overlaid 
With the grid de?ning nine sectors. By using the controller as 
described, the user can Zoom and navigate to a selected sector, 
shoWn here as the arroWs from sector 5 to sector 2 to sector 1, 
to produced the Zoomed end result shoWn as 640'. 
[0053] The description above has referred to an exemplary 
embodiment, namely an automated process using 3x3 sectors 
for a slide shoW on a DVD-Video disc being authored in the 
NTSC standard. All of these speci?cs generaliZe. The still 
images and VOBs can be scaled to the PAL or other standards 
and the choice of interactive media affects the structure of the 
presentation and logical data in knoWn, readily implement 
able Ways. The presentation may also be presented in the form 
of a still shoW, either as the default or as a choice. 

[0054] The end-user may also be given direct control over 
some or all parameters involved in the authoring process in a 
less automated, advanced implementation. The use of 3x3 
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sectors corresponds to a standard arrangement of buttons and 
arrows on a remote control, but in some cases other grids may 
be chosen in the authoring process. If a square grid With an 
N><N arrangement of sectors is chosen, the Zoomed images 
can maintain the same aspect ratio as the full-vieW still. In 
particular, if N is odd the grid has a center sector. If a non 
square grid is selected, the sectors Will not have the same 
aspect ratio as the full-vieW still and the Zoomed image Will 
either not have the aspect ratio of the full-vieW still, part of the 
image Will not be displayed if Zoomed to ?ll the full display 
screen, or the image Will be stretched in one direction. 
[0055] Other parameters that could be controlled in less 
automated implementations are the rate of the Zooms and 
pans and the resolution of the intermediate stages of the 
sequences. In the extreme case, the sequence could jump 
directly from the ?rst image of the sequence to the ?nal 
image. More generally, a time or rate value can be set for the 
Zoom and pan sequences. Although the resolution of the ?nal 
and initial frames in a sequence is set to particular values, an 
author could select different resolutions for the intermediate 
portions of the sequence. For instance, in a Zoom sequence 
from the full-vieW still of a sector, the sequence may maintain 
the initial resolution until the last frame that Would have the 
higher resolution, or it could progress through intermediate 
levels of resolution. In other embodiments, another set of 
controllable parameters Would alloW the user to specify the 
path through the image that the Zoom or pan Will folloW. 
[0056] The exemplary embodiment above has described an 
implementation for DVD-Video Where the logical data for 
each of the Zoom and pan sequence VOBs is a single cell 
PGC. For each slide in a slide shoW, there Would be one full 
still vieW PGC plus nine Zoom PGCs plus 24 pan PGCs for a 
total of 34 PGCs. Each of these PGCs Would also be a Part of 
Title if the slide shoW Were placed in a Title. The DVD 
speci?cation states that no more than 999 PGCs and Parts of 
Title can be placed in a Title. If producing a slide shoW Title 
of more than 29 slides, it Will be necessary to conserve the 
PGC and Part of Title resources. This may be accomplished 
by grouping the Zoom and pan sequence VOBs in a single 
PGC. This Way, only ten Parts of Title Will be required per 
slide instead of the previous 34. This Would alloW a slide shoW 
title to have up to 99 slides. 

[0057] Other logical structures for navigation are possible 
to Work around the limits of the speci?cations of any of the 
target interactive visual media. It is also possible to simplify 
the implementation described above to further reduce the 
resource requirements. 
[0058] As shoWn in FIG. 7, the invention can be imple 
mented in hardWare and/ or softWare. In some embodiments 
of the invention, different aspects of the invention can be 
implemented in either client-side logic or a server-side logic. 
As Will be understood in the art, the invention or components 
thereof may be embodied in a ?xed media program compo 
nent containing logic instructions and/or data that When 
loaded into an appropriately con?gured computing device 
cause that device to perform according to the invention. As 
Will be understood in the art, a ?xed media program may be 
delivered to a user on a ?xed media for loading in a users 

computer or a ?xed media program can reside on a remote 
server that a user accesses through a communication medium 

in order to doWnload a program component. 

[0059] FIG. 7 shoWs an information appliance (or digital 
device) 1400 that may be understood as a logical apparatus 
that can read instructions from media 1417 and/or netWork 
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port 1419. Apparatus 1400 can thereafter use those instruc 
tions to direct server or client logic, as understood in the art, 
to embody aspects of the invention. One type of logical appa 
ratus that may embody the invention is a computer system as 
illustrated in 1400, containing CPU 1407, optional input 
devices 1409 and 1411, disk drives 1415 and optional monitor 
1405. Fixed media 1417 may be used to program such a 
system and may represent a disk-type optical or magnetic 
media, magnetic tape, solid-state memory, etc. The invention 
may be embodied in Whole or in part as softWare recorded on 
this storage media. Communication port 1419 may also be 
used to initially receive instructions that are used to program 
such a system and may represent any type of communication 
connection. The invention also may be embodied in Whole or 
in part Within the circuitry of an application speci?c inte 
grated circuit (ASIC) or a programmable logic device (PLD). 
In such a case, the invention may be embodied in a computer 
understandable descriptor language Which may be used to 
create an ASIC or PLD that operates as herein described 

[0060] Although the various aspects of the present inven 
tion have been described With respect to speci?c exemplary 
embodiments, it Will be understood that the invention is 
entitled to protection Within the full scope of the appended 
claims. 

It is claimed: 
1. A method of creating an interactive visual medium com 

prising: 
providing an image at a ?rst resolution; 
causing to be produced a ?rst presentation data represent 

ing of the image at a second resolution, Wherein the 
second resolution is loWer than the ?rst resolution; 

causing to be produced a second presentation data com 
prising a representation of a portion of the image at a 
third resolution higher than the second resolution; 

causing to be produced logical data linking the ?rst and 
second presentation data; and 

causing the logical data and the ?rst and second presenta 
tion data to be placed on the interactive visual medium. 

2. The method of claim 1, Wherein said providing an image 
at a ?rst resolution comprises rendering an analog image into 
digital form. 

3. The method of claim 1, Wherein the second presentation 
data further comprises a Zoom sequence from the image at the 
second resolution to a portion of the image at the third reso 
lution. 

4. The method of claim 3, Wherein the logical data alloWs 
a user to select the portion of the image. 

5. The method of claim 1, Wherein the second presentation 
data further comprises a plurality of Zoom sequences from the 
image at the second resolution to a plurality of respective 
portions of the image at the third resolution and one or more 
pan sequences from a respective initial one of the plurality of 
respective portions of the image at the third resolution to a 
respective ?nal one of the plurality of respective portions of 
the image at the third resolution. 

6. The method of claim 5, Wherein the logical data alloWs 
a user to select the initial one of the plurality of respective 
portions of the image at the third resolution to the ?nal one of 
the plurality of respective portions of the image at the third 
resolution. 

7. The method of claim 1, Wherein interactive visual 
medium is an optical disc format. 



US 2008/0166067 A1 

8. The method of claim 7, wherein the logical data and ?rst 
and second presentation data are placed on the optical disc in 
a format that does not support presentation of an image at 
multiple resolutions. 

9. The method of claim 7, Wherein said optical disc format 
is a DVD-Audio format. 

10. The method of claim 7, Wherein said optical disc format 
is a DVD-Video format. 

11. The method of claim 7, Wherein said optical disc format 
is a Video CD format. 

12. The method of claim 7, Wherein said optical disc format 
is a Super Video CD format. 

13. The method of claim 1, Wherein said causing to be 
produced the ?rst and second presentation data and the logi 
cal data and causing the logical data and the ?rst and second 
presentation data to be placed on the interactive visual 
medium are performed in a automated process. 

14. A method of creating content for an interactive visual 
medium comprising: 

receiving an image at a ?rst resolution; 
forming a ?rst presentation data representing of the image 

at a second resolution, Wherein the second resolution is 
loWer than the ?rst resolution; 

forming a second presentation data comprising a represen 
tation of a portion of the image at a third resolution 
higher than the second resolution; and 
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forming logical data linking the ?rst and second presenta 
tion data, Wherein the logical data and ?rst and second 
presentation data are encoded in the format of the inter 
active visual medium. 

15. The method of claim 14, Wherein the second presenta 
tion data further comprises a Zoom sequence from the image 
at the second resolution to a portion of the image at the third 
resolution. 

16. The method of claim 15, Wherein the logical data 
alloWs a user to select the portion of the image. 

17. The method of claim 14, Wherein the second presenta 
tion data further comprises a plurality of Zoom sequences 
from the image at the second resolution to a plurality of 
respective portions of the image at the third resolution and 
one or more pan sequences from a respective initial one of the 
plurality of respective portions of the image at the third reso 
lution to a respective ?nal one of the plurality of respective 
portions of the image at the third resolution. 

18. The method of claim 17, Wherein the logical data 
alloWs a user to select the initial one of the plurality of respec 
tive portions of the image at the third resolution to the ?nal 
one of the plurality of respective portions of the image at the 
third resolution. 

19. The method of claim 14, Wherein interactive visual 
medium is in an optical disc format. 

20. The method of claim 19, Wherein said optical disc 
format is a DVD-Audio format. 

* * * * * 


