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ABSTRACT

When a video is displayed on a smaller display than origi-
nally intended, some of the information in the vides is nac-
ezsarily lost. In this paper, we introduce Video Redargefing
that adapts video to bettar suit the target display, minimiz-
ing the important information lost. We deflne a framework
that measures the pressrvation of the source material, and
methods for estimating the important nformation in the
wideo. Video retargeting crops each frame and scales it to
fit the target display. An optimization process minimizes
information loss by balancing the loss of detail due to scal-
ing with the Inss of content and composition duse to crop-
ping. The cropping window can be moved during a shot
to introduce virtual pans and cuts, subject to constraints
that ensure cinematic plansibility. We demonstrate results
of adapting a varety of source videos to small display sies.
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1. INTRODUCTION

Viewing viden on small sereens is becoming i ingly
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displays often have different aspect ratios than larger ones,
requiring sither an anisotropic “squish” or padding the video
to fill the display. Small displays are limited to display less
content than larger ones; our goal is to enable effactive small
display by retaining what is important.

This paper considers Lhepcmb]em of viden retargeling, that
is, adapting a video so that it is better suited for viewing on
adisplay different than was originally intended. Video retar-
peting applies two operations toeach frame of a video: crop-
ping, which discards information outside of a window and
disturbs the composition of the image; and scaling, which
loses details of the image especially as objects become too
small to recognize, and distorts the image if the scaling is
anisotropic.

In this paper, we introduee an approach for automatically
ratargeting video to displays of different sizes and aspect
ratice. This intelligent retarpeting solution uss the video
content to determine how to best combine cropping and
sealing: unimportant aspects of the frame are cropped away
s0 that more important content appears at a larger scale.
'We cast the retargeting as an optimization problem: what
new video least damages the content of the original video.
By mving the eropping window, video retargeting can cre-
ate virtual pans and cuts to better portray dynamic shots
While our focus is on adapting edited films and videos for
small displays, the methods are also applicabls for automat-
ically adapting wide format videos (such as feature films) to
other aspect ratios (such as standard television).

Cropping discards considerabla information. Not only is
the content of the cropped portion kst, but we ako lose the
intanded compesition of the orginal frame.  Composition
is important in video as filmmakers use it in subtle ways
to comeey emcl.l.m and story. However, for small devices

commaon as portable devices become more capable and pn]:r
ular. Unfortunately, most source mataerial is originally in-
tended for larger displays, such as televisions and theater
sereens. If such video is presented naively, by simply scal-
ing it to fit the small screen, important parts of the image
become too small to see. To make matters worse, small
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the . ing the image to a tiny size that
where ohjects are potentially too small to be recognized, is
often worsa, In essence, we choose to selactively lose soma
information from cropping in the hope of aveiding losing all
information from scaling. Examples are shown in Figure 1.

In videno, the motion on screen has signiflcance bayond
individual frames. Not only do objects move, but also film-
makars move the camera to achieve their desired poals. Thesa
latter affects are often subtla, yet significant: a =oom-in to
create a fecling of connaction or the timing of cuts to as-
tablish pacing. Therefore, video retargeting must not only
consider how each frame is eropped, but also how this crop-
ping affects motion. Rather than computing the cropping
for each frame, we must be careful not to introduce new mo-
tions that will be obvious artifacts or significantly destroy
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When a video is displayed on a smaller display than originally
intended, some of the information in the video is necessarily lost.
In this paper, we introduce Video Retargeting that adapts video to
better suit the target display, minimizing the important
information lost. We define a framework that measures the
preservation of the source material, and methods for estimating
the important information in the video. Video retargeting crops
each frame and scales it to fit the target display. An optimization
process minimizes information loss by balancing the loss of detail
due to scaling with the loss of content and composition due to
cropping. The cropping window can be moved during a shot to
introduce virtual pans and cuts, subject to constraints that ensure
cinematic plausibility. We demonstrate results of adapting a
variety of source videos to small display sizes.

'll ﬁhf&gégﬂ%? Quelle: Liu & Gleicher. ,Video Retargeting: Automating Pan & Zoom*“, http://dx.doi.org/10.1145/1180639.1180702
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Context

When a video is displayed on a smaller display than originally
intended, some of the information in the video is necessarily lost.
In this paper, we introduce Video Retargeting that adapts video to

better suit the target display, minimizing the impo What do we do?

information lost. We define a framework that mea
preservation of the source material, and methods for estimating
the important information in the video. Video retargeting crops

How? |E:h frame and scales it to fit the target display. An optimization

process minimizes information loss by balancing the loss of detail
due to scaling with the loss of content and composition due to
cropping. The cropping window can be moved during a shot to
introduce virtual pans and cuts, subject to constraints that ensure
cinematic plausibility. We demonstrate results of adapting a
variety of source videos to small display sizes.
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