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Abstract

There exist an increasing body of work dealing with
video still abstraction, the extraction of representative
still images from a video sequence. This work focuses
in the other direction: given a video abstract and row
unedited video data, we produce an edited video.

We focus on the application of generating wedding
videos. We use the existing wedding photo album as
an abstract, and produce an edited wedding video from
it. The photo album serves us in determining impor-
tance of raw shots, as well as style and order.

1 Introduction

Almost all wedding coupled hire a photographer who
also designs the wedding album. However, an unoffi-
cial survey conducted among wedding photographers
revealed that around 30% of the couples do not hire
a video crew.

There are several common reasons why many cou-
ples wave the video documentation of their wedding.
First, the cost of a professional edited video begins at
several hundred dollars for a very basic video. Sec-
ond, in many cases the person who edits the wedding
video was not present at the wedding, and therefore
might cut out some shots which are important to the
wedded couple. This is in contrast to the wedding
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album where the photographer himself picks the best
stills, and where stills could be relatively easily added
or removed according to the couple’s preferences. A
third reason for not hiring a professional camera crew
is that many believe that their presence would influ-
ence the guests to behave less naturally and freely.

A new trend is not to give up on video documenta-
tion altogether, but instead have friends or relatives
videotape the wedding using home video cameras. In
this work we propose using the raw video data taken
this way, and automatically produce an edited video
from it. Our method can also be used by couples
who did hire a camera crew, but prefer not to use
professional video editing.

The basic idea of this work is that the photo album
of the wedding is an excellent abstract for a wedding
video: Made to capture the highlights of the wed-
ding, it contains all the major events which should
appear in the video. Photos in a designed wedding
album also appear in special styles which might infer
video effects. The order of the photos is probably the
desired order of corresponding video shots. From a
technical view, it is also helpful that in many cases
the viewing angle between the video camera and the
still camera varies only slightly.

Using this abstract, we try to construct a video
which captures most of its information. We include
shots which were taken simultaneously with the pho-
tos from the wedding album and translate the styles



from the album to the video.

1.1 Related work

Video abstraction has become more important re-
cently as more advanced media services are offered
with digital video being the most popular media
form. Example services include digital and inter-
active video and large distributed digital libraries.
Video abstracts serve as an efficient representation of
the video, enabling the management of large volumes
of such data. There are two forms of abstracts: still-
image abstracts and moving-image abstracts. Still-
image abstracts [4, 10] are formed by a small col-
lection of still images, either extracted or generated
from the source video. These abstracts mainly rely on
key frames for visual representation. Moving-image
abstracts [8, 3] consist of a collection of image se-
quences, as well as the corresponding audio abstract
extracted from the source video. They could be ei-
ther a short summary sequence or a highlight. In this
work we consider a new problem: given a still-image
abstract, we want to generate an edited video such
that the edited video matches the abstract.

From the multiple view geometry point of view, at
the time the still image was taken the video camera
and the stills camera were operating as a stereo sys-
tem. The literature on wide base line stereo [9, 11]
deals with how to determine correspondences be-
tween two very different images of the same scene.
However, these methods have not proved themselves
powerful enough or efficient enough to deal with the
large number of frames, features and possible match-
ings present in varying video shots. Moreover, in our
application there are more uniform regions and less
distinctive features than in the data on which such
methods are usually applied to.

Mosaics automatically constructed from the video
were suggested in the past to represent shots [7, 6,
12, 5]. Mosaics are not an ideal representation - they
are not well defined for complex settings and general
camera motion (causing distortions in the mosaics).
They are also not invariant to camera viewing point
and even for the choice of the reference frame. How-
ever, [2] showed that mosaics are flexible enough to
serve as a good representation and indexing of video,
by using a mosaic alignment and comparison method

they develop. Although this alignment algorithm is
not an accurate registration algorithm (the transfor-
mation between mosaics of the same settings is not
given by a limited number of parameters), their com-
parison method was effective.

2 Overview of our system

The input to our system is raw video taken by one
or several unsynchronized cameras, and an abstract
of the desired video (the wedding photo album). The
system then performs the stages below to produce
the output video:

1. Analyzing the still images: The style and type
of each still image is recognized.

2. Video enhancement: Stabilization and improv-
ing the quality of the video.

3. Segmenting the video into shots.

4. Representing each shot: we use one or several
mosaics per shot.

5. Matching shots to stills:
stills and compare them.

we align mosaics to

6. Editing selected shots: we cut uninteresting
parts of the shots and apply style to the video.

7. Generating output video: The shots are ordered
and transition effects are added.

2.1 Determining the style of the stills

Given an ordered set of still images, our first task is
to determine the style of each still. This will be later
on translated to the style of a corresponding video
shot. A more technical importance is that some styles
produce degraded images compared to the natural
colors high resolution photographs we might want to
use. Recognizing the correct style would help us deal
with this difficulty.

Some styles are determined by the type of film used
for capturing the photograph. Color or black & white
(B & W) is the most basic distinction and the only
film type detection implemented in our current sys-
tem. Not all color films are the same - many pho-
tographers use films intended for slides in order to



get unnatural appealing colors. Analyzing statistical
properties of colors in the still could help us deter-
mine film type and correct for this. Sometimes a very
high sensitivity film is chosen to get a graining effect
in the stills. This can be detected by using texture
properties of the stills, for example.

The borders of the stills might differ in style, as
shown in Figure 1 which summarizes different style
variations.

Figure 1: Example of stills from the wedding album. (a)
Regular colors with black and border. (b) Grained colors
with vanishing borders. (c) Black and white with vanish-
ing border. (d) Grained brown and white with vanishing
border.

2.2 Video enhancement

The input video in our application is often taken
by an amateur using a home video camera. In our
current system we first stabilize the video to reduce
jittering. This is done by a simple pyramid based
computation of translation in the image planes, and
its elimination in cases where it does not generate a
smooth motion over time (i.e. when we are convinced
that the camera is not supposed to move).

In the future we intend to add a uniform contrast
enhancement. Since we later on construct mosaics
from the video, applying super resolution is natural
in our application and will also be added.

2.3 Segmenting the video into shots

For a video taken using a digital camera, segmenting
the video into shots is done simply by considering the
time stamp. For videos which were provided by an
analog source, an automatic temporal segmentation
of the video is required.

In this work we use the method suggested in [1] for
detecting shot transitions, and due to lack of space,
refer the reader to [1] for more details. Even though
it did classify some strong camera motions as shot
transitions, these false detections proved beneficial
later. They aided us both in the mosaic construction
process and in the final editing stage, where shots
with large motion are undesirable.

2.4 Representing shots by mosaics

There are some advantages for using mosaics over
key-frames in order to represent shots. The mosaic
image captures more of the background of the shot,
with optionally removing the moving foreground ob-
jects [5], resulting in a clear visual representation of
the physical scene.

Since most of the raw shots in our input video are
long and include severe camera motion, several mo-
saics are constructed for each shot. We determine
the shot segments for which these mosaics are con-
structed by measuring the type and amount of cam-
era motion. This is done by examining the registra-
tion transformations computed between consecutive
frames in the shot, during the mosaic construction
process. By analyzing these transformations, we clas-
sify shot segments as panning, zoomed-in, zoomed-
out, or stationary.

2.5 Matching shots to stills

Our method for matching shots to stills is based on
the method presented in [2] for matching between
physical locations of shots. To demonstrate their
ability they used broadcast quality situation come-
dies and sport events. Here we need to handle im-
ages of inferior quality, taken in an sub-optimal non-
uniform illumination. Another problem we face here



is possible differences in modalities and quality be-
tween the video sequence and the still image data.

Given a mosaic and a still image, we wish to align
them and determine a similarity measure between
them. The matching is based on aligning regions
in the images by comparing their color histograms.
Due to lack of space, the reader is referred to [2] for
further information.

Figure 2: Example of matching a shot’s mosaic to a
still taken at about the same time. Only the cropped
aligned regions are shown here, the cropped mosaic
region (on left) was also rotate to illustrate the match.
The grey level blocks represent match values between
vertical strips from both images, each block is verti-
cally aligned with a strip from the bottom still and
horizontally aligned with a strip in the left mosaic.

We do not currently support matchings between
B&W stills and mosaics. However, since B&W stills
usually appear in the same wedding album page
as the color stills taken at approximately the same
time, we match the B&W still to the shot which was
matched with its neighboring color still.

2.6 Editing selected shots

After we have selected the corresponding shot for
each still, we still have to cut out uninteresting parts
of the shot. We currently measure the motion within
each shot, in the same manner as described in sec-
tion 2.4. We base this on the assumption that shot

segments with large pan, for example, indicate a less
interesting event than the following still shot seg-
ments. For that reason, we also prefer the still shot
segments which follow a zoom-in segment. More so-
phisticated methods based on sound track analysis
and on flow analysis might be added later.

We also apply style modification for some of the
shots. A natural modification for a shot associated
with a B&W photograph would be to transform the
shot’s frames into B&W. Likewise, most of the image
styles above have a natural video expansion. How-
ever, we are not limited by this mapping when choos-
ing the transformation of style from stills to video.

2.7 Generating output video

At the final stage we collect all the edited shots and
paste them together. Currently we just select a sin-
gle shot for each photograph in the wedding album,
but we may produce shorter summary videos as well.
We can also generate other media types such as an
interactive wedding album, where shots are ordered
spatially according to the original wedding album.

When pasting the shots together, shot transition
effects are added. We base these effects on the style
of the shots. For example, B&W images are often
associated with more romantic scenes, and we add
softer wave like transitions between the associated
shots. Currently, these are shots which were directly
matched with the color stills that appear in the same
wedding album page as the B & W stills.

3 Results

We have analyzed the first 60 minutes of an unedited
wedding video sequence. We used the wedding photo
album made for that wedding and scanned the first 53
color stills from it. Hand-segmentation of the video
into raw shots resulted in 84 very long shots. The
automatic segmentation yielded 198 shots, since seg-
ments with significant camera motion were split.

An example of the matching results for three pairs
of stills and mosaics is shown in Figure 3. The im-
ages on the right are the stills and the images on
the left are mosaics which were matched to them



using the mosaic alignment technique described in
section 2.5. The upper two pairs show successful
matches, whereas for the bottom pair a still taken
at an earlier time was matched with a mosaic of a
shot taken at a later time.

In order to correct such false matches, we apply a
temporal constraint. The stills in the wedding album
are usually ordered according to the time when they
were taken. We therefore use a sliding window over
time, both for the mosaics and the stills. This win-
dow limits a consecutive group of stills to match a
consecutive group of mosaics.

A demo video in Quicktime format is available at
http://www.cs.hugi.ac.il/™ lwolf/demos/weddingvideo.mov

A sample page from the wedding photo album is
shown together with a segment of the edited video
corresponding to that page.
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