CONVERTI NG A STILL I MAGE IN A SLIDE SHOW TO A
PLURALI TY OF VI DEO FRAME | MAGES CROSS- REFERENCE TO A
WEREAADEDI7APPLI CATI ON [ 0001] The present i nventPOIUS2006/047284
clainms priority to, and incorporates by reference,
provi sional application Serial No. 60/643,659, filed
January 12, 2005. BACKGROUND [ 0002] Electronic "slide
shows" conprise a val uabl e nechani sm for conveying
i nformati on. Software exists that permts a user to
create individual slides (terned generically herein as
"still imges") to include within a slide show to be
shown on a display in a prescribed order. Sone
software permits special effects to be inplenented
during presentation of the slideshow. Sone effects
(e.g., region scrolling, zoomin/out) are intended to
be applied to a single frame of the slide show, while
ot her effects (e.g., wipe, fade in/out) are to be
applied to transitions fromone still frame to the
next. Inplenmenting special effects during creation of
the slide shOM/ngends on the special effects
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Fi (tammedgeriariggliy herein ah éstifimages'yfto immtudeewiibio a slide show to be
erdARANGHL dXPI&in a prescribed order. Some software permits special effects
to be implemented during presentation of the slideshow. Some effects (e.g.,
region scrolling, zoom in/out) are intended to be applied to a single frame of the
slide show, while other effects (e.g., wipe, fade in/out) are to be applied to
transitions from one still frame to the next. Implementing special effects during
creation of the slide show depends on the special effects capability of the
playback system—different playback systems are capable of implementing
different types of special effects. Thus, for example, an existing optical disc
player may not be readily usable to implement special effects invented after
manufacturing of the disc player.
BRIEF DESCRIPTION OF THE DRAWINGS
[0003] For a detailed description of exemplary embodiments of the invention,
reference will now be made to the accompanying drawings in which:
[0004] Figure 1 shows a system in accordance with an illustrative embodiment
of the invention;
[0005] Figure 2 illustrates a slide show playback system;



exenpl ary slideshow, and [0008] Figure 5 illustrates
an exenpl ary association of an audio streamwith a
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terns are used throughout the follow ng description
and clainms to refer to particular system conponents.
As one skilled in the art will appreciate, conputer
conpanies may refer to a conponent by different nanes.
Thi s docunent does not intend Lo di sti ngui sh between
conponents that differ in name but not function. In
the follow ng discussion and in the clainms, the terns
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DETAILED DESCRIPTION
[0010] Figure 1 shows an illustrative embodiment of a system 50 comprising a
processor 52, storage 54, and one or more input and/or output devices 53. The
processor 52 can be any suitable processor for executing software instructions.
The input/output devices 53 may comprise an input device such as a keyboard or
mouse and an output device such as a display. ~ The storage 54 may be
implemented as a combination of volatile and/or non-volatile storage such as
random access memory, read-only memory, hard disk drive, etc. In the
embodiment of Figure .1, the storage 54 contains software that can be executed
by processor 52. The software comprises a content authoring module 56, a
frame replication module 58, a special effects module 60, and an encoder 62.
The various modules 56-62 may comprise modules within a common software
application or comprise individual software applications. The various modules are
executed by the processor 52 at the direction of a user of the system 50 using
input/output devices 53 to create a slide show as described herein.



The various nodul es 56-62 may conprise nodules within
a common software application or conprise individual
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executed by the processor 52 at the direction of a
user of the system 50 using input/output devices 53 to
create a slide show as described herein.[0011] The
sof tware nodul es 56-62 cause the processor to perform
any one or nore of the actionsjdescribed below to
create a slide showin accordance with an illustrative
enbodi nent of the invention. The term"slide show' is
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may be provided from any of a variety of sources such as digital cameras,
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[0013] Some types of slide shows are referred to as “timebased” slide shows in
that each slide is displayed for a finite amount of time typically specified by the
user. As such, the playback system (e.g., the optical disc player 55 of Figure 2)
shows each slide for the prescribed time period, then switches to the next slide,
and so on. In Figure 4, the time period for each still image to be displayed is
designated by reference numeral 101. The playback system implements a
particular video frame rate that refers to the number of video frames that are
displayed per second. An exemplary frame rate is 30 frames per second.

{0014] In accordance with an exemplary embodiment of the invention, each still
image 100-108 is converted (action 74) into multiple video frame images.
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into the target still image 102 as depicted at frames 124 and 126. The same fade-
in process is also performed for frames 128-130, frames 138-142, and frames
148-150. The type of special effect is selected by the author of the slide show
and can be varied from still image to still image. Moreover, special effects are
imposed directly on the replicated video frames. The generation of the multiple
repeated frames and the implementation of the special effects on those frames
can be performed in a single operation, which may simplify implementation.
Frames with special effects may be referred to as “special effect frames.” As
such, meta-data (which might otherwise be used to specify special effects) is

generally not needed and thus may not be included in at least some



one or nore of the replicated video franes. The
speci al effects can conprise any effects now known or
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wi pe, fade in/out, etc. At 119, Figure 4 illustrates
fading into the next still inage. For exanple, video
frames 118-122 conprise varying degrees of alteration
to fade into the target still imge 102 as depicted at
frames 124 and 126. The sanme fgdein process is also
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Figure 5 illustrates an audio stream 190 associated with the series of replicated
video frames 110-134. One or more timestamps 200 and 202 are embedded
within the audio stream 180 to synchronize to the video frames in the case in
which synchronized audio is desired to include with slide show. In some
embodiments, the audio stream 190 comprises a separate time stamp associated
with each replicated video frame. In other embodiments, such as that depicted in
Figure 5, a time stamp is embedded in the audio stream for every n video frames.
Time stamp 200 is mapped to video frame 114, while time stamp 202 is mapped
to video frame 132. The value n can be set as desired and in the example of
Figure 5 is 10. Intermediate time values between the time stamps can be
computed based on the embedded time stamps and the frame rate associated
with the video stream. The special effects module 60 or the encoder 62 maps the



desired audi o segnents play in accordance with the
particular still inages being displayed.
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while the slide show is being presented, but specific
sections of audio are not associated wth particul ar
still images. [0018] In accordance with enbodi nents of
the present invention, audio can be included with the
slide show, in some enbodinmentg in a separate file,
and can be synchroni zed or unsynchroni zed to the
replicated video frames di scussed above. Figure 5
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[0020] In a browsable slide show, each slide is potentially displayed for an
indefinite period of time. Thét being the case, an issue arises as to which video
frame(s) of the multiple replicated frames or special effect frames to jump into and
to “hold” during the potentially indefinite time period. In accordance with an
embodiment of the invention, the frame to jump into when the user advances a
browsable slide show is predesignated' by way of location pointers, or “entry
marks,” which point to the beginning of a browsing unit. For example, if a
browsable slide show is playing and is currently displaying and holding on frame
124 in Figure 4 and the user advances the slide show, a location pointer could be
used to point to frame 134 for the next browsing unit. The last frame in a
browsing unit will be held indefinitely until a “next” or “previous” control command
is issued. As such, the playback system advances to frame 134 and decodes



scene conprises the group of franes that represents a
still image (e.qg., frames 120-128 in Figure 4) and is
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each "browsing unit" contains all of the video franes,
including replicated and special effect franes,
associated with that scene. Thus, the navigation of
browsabl e slide shows is fromone browsing unit to
another (i.e., fromone scene to another). Each
browsing unit can be a separate video bitstreamfile
or a segnent of a video bitstream (conprising, for
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Vlspge S [st embodiments of the invention comprise detecting a users
input to advance the slide show and using first and second pointers to begin to
decode the slide show at a first video frame and hold the-slide show at a second
video frame.
[0022] In some embodiments of the invention, it may be desired to “shuffle”
through the slide show jumping from one stilt image to another in an arbitrary
order such as that desired by the viewer of the slide show. The desire to shuffle
the slide show images is complicated in a system in which the slide show has
been converted into a video stream with special effect frames as discussed
above—the playback system generally begins decoding at the beginning of the
video stream continues to the end either based on time or based on user input to



decoder in the playback system begi ns decodi ng the
conpressed video stream fromthat point on. The frame
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"independent|y" decodable (such as an "I-frame" in
accordance with the MPEP protocol). This neans that
t he pl ayback system shoul d be able to decode the
identified frame. Sone frames (e.g., P-franmes and
B-frames) may be decodabl e only based on the decoding
of a prior franme. Such frames are not independently
decodabl e. [0021] In other enbodinents related to
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[0025] An associated system comprises a content authoring module to create
still images for a slide show, a frame replication module to convert each of the stili
images into a plurality of video frame images, and an encoder that encodes the
plurality of video frame images to form a video stream representative of the slide
show. In such a system, the frame replication module replicates each of the still
images a number of times that is a function of a frame rate associated with
playback of the slide show.

[0026] The above discussion is meant to be illustrative of the principles and

various embodiments of the present invention. Numerous variations and



been converted into a video streamw th special effect
frames as di scussed above-the playback system
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vi deo stream continues to the end either based on tine
or based on user input toadvance the presentation. To
i npl ement shuffling, the playback order of the
browsi ng units or scenes can be specified as desired.
An enbodi ment of the inventiongconprises saving each
sequence of replicated video frames for a particul ar
still image as a separate file. For Figure 4, for
exaesifications pill dapcemer ppRASEN tOthose Hdlledbin thevatd ansedthe above
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enbodi ment, pointers to a starting point for decoding
each series of replicated franmes for a still inmage can
be mapped to such frames to provi de a nechani sm by
which to shuffle. Then, the pointers can be listed in
a desired to order to inplenent shuffling during
pl ayback of the slide show. [0024] Thus, at |east one
enbodi ment of the invention conprises a nethod that
conprises generating still inages for a slide show,
converting at |east one of the still inages to a
plurality of video frame inmages, and encoding the
plurality of video frame inmages to forma video stream
representative of the slide show :The nethod further
conprises inplenmenting a visual effect on at |east one
of the plurality of video franme inmages. Converting the
at least one of the still inmages conprises replicating
the at least one of the still images nmultiple tines to
produce the plurality of video franme images. The
met hod further conprises converting each of the stil
images to a plurality of video frane i nages. The
nmet hod further conprises providing the plurality of
video frame i mages corresponding to each still inmage
as a file separate fromfiles containing video frane
I mages associated with other still inmages. [0025] An
associ ated system conpri ses a content authoring nodul e
to create



still images for a slide show, a franme replication
nodul e to convert each of the still imges into a
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encodes the plurality of video frane inages to forma
vi deo streamrepresentative of the slide show In such
a system the frane replication nodule replicates each
of the still inmages a nunber of tines that is a
function of a frame rate associpted with playback of
the slide show [0026] The above di scussion is neant
to be illustrative of the principles and various
embodi ments of the present invention. Nunerous
vari at st gegnﬁghﬁ#callons w || beconme apparent to
t hose skllle In the art once the above disclosure is
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C QIR piitalsy FSARD Rbrh8nagdpi nter with at |east one
video frame image, said pointer used when a user

manual | y advances the slide show
4. The method (70) of claim 1 further comprising mapping a time stamp

included in an audio stream with at least one video frame image.

5. The method (70) of claim 1 further comprising associating a pointer with at
least one video frame image, said pointer used when a user manually advances
the slide show.

6. A system (50), comprising:
a content authoring module (56) to create still images for a slide show;
a frame replication module (58) to convert each of said still images into a
plurality of video frame images; and
a special effects module (60) to implement a visual effect on at least one of
said plurality of video frame images.



6. A system (50), conprising: a content authoring
nmodul e (56) to create still images for a slide show, a
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still inmages into a plurality of video franme inmages;

and a special effects nodule (60) to inplenment a

visual effect on at |east one of said plurality of

video franme imges.7. The system (50) of claim®6

wherein said frame replicationy,yodule (58) replicates,

each said still images a nunber of tines as a functlon

of a frane rate associated with playback of said slide
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.associated with a video frame image to permt a viewer

of the slide show to manual |y advance the slide show.
9. The system (50) of claim 6 wherein a pointer is associated with at least

one of said video frame images to permit a viewer of the slide show to manually
advance the slide show.

“10. The system (50) of claim 6 wherein a plurality of pointers are each
associated with a video frame image to permit a viewer of the slide show to
manually advance the slide show.



