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Abstract. Video contains huge amounts of information which needs to be structured and indexed to make tasks
like search and navigation possible. This paper describes ongoing research for the development of a prototype
system to segment digital video inshots and index them bykey-frames. Preliminary results of videos structured as
a sequence of key-frames is available online.

1 Introduction

Digital video provides us with powerful ways for video rep-
resentation, storage, distribution and annotation, such as
those seen in MPEG-4 and MPEG-7. But to facilitate the
access to video information it is necessary to create new
tools to automatically structure and retrieve video content.

The simplest unit of a video structure, beyond the frame
level, is theshot. A shot consists of a contiguous sequence
of frames that represents continuous action in time and space,
acquired in a single camera recording operation. During
editing, shots are assembled to make the full video. The
transition between shots can be abrupt, called a cut, or smooth,
where frames from different shots are overlapped. Some
examples of smooth transitions are fades, dissolves and wipes.

This work presents a prototype for indexing and struc-
turing video according to shots. Shots have higher granu-
larity than video frames, resulting in a more efficient way
for browsing and searching video data [1].

2 Structuring and Indexing

Shot Boundary Detection (SBD) is the problem of comput-
ing the frames that lie on the boundaries (start and finish) of
each shot. For example, SBD could be used to segment an
analog video, after digitization, to recover the original shots
used for editing. Several methods have been proposed in the
literature to solve SBD [2]. The technique used in our pro-
totype is based on thetwin-comparison method introduced
by Zhang et al. [2], which uses the difference of histograms
between frames. The difference signal is filtered by median
subtraction [3], before the computation of the boundaries.

Once the boudaries are computed, a single key-frame
is used to represent each shot. The key-frame is selected
using a heuristic algorithm that computes the frame with
higher temporal support. The sequence of key-frames is an
efficient way of representing the video information, sim-
ilar to a story board or comic book, as seen in Figure 1.
This structure also creates a natural index that can be used

to directly access one or a collection of similar shots by
just clicking at the key-frame. We are extending the pro-
totype with more functionalities, and experimenting new
SBD techniques that are more robust to smooth transitions.
More preliminary results are available in our site [4].

Figure 1: Automatic shot level structuring and indexing.
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