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1 Introduction

Recently, multimedia information, especially video, have
vastly increased; as a result, an automatic content-based
retrieval became an important research issue in multi-
media database. The basic units of a video are a 'frame’
and a ’shot’. The results of content-based retrieval is a
set of shots that satisfy the user query. In this paper,
we introduce an ’average frame’ as a logical representa-
tive frame of a shot. The average frame is a compact
representation of 2 features: color distribution and their
locality information of a shot. That would enable users
to issue queries such as:

select S
from $ in shots
where S.match(<locality_info>, <color info>)

Here, ’shots’ is a set of shots in a database, and the
predicate 'match’ is the operator for retrieval. To retrieve
a shot a user has to specify some location, or rather a
field of movement which is an area in a frame within
which the searched object is moving during the time of a
shot, and then specify the amount of color(s) in reference
to that specified location.

2 Related Work

In the previous content-based video management sys-
tems, such as the QBIC [2], JACOB [1], video sequence
are divided into independent shots where each shot is ba-
sically a single camera operation. Each shot is then rep-
resented by one or more frames, called keyframes. From
those keyframes color information are extracted by com-
puting one color histogram for every keyframe.

In those systems, a user queries a shot by estimating
the amount of color(s) in reference to the whole frame of
a video shot. For example, to query for the red car with
black tires in Figure 1-b, the query should be as follows:

select all shots
match(red 10%, black 2%)

But, if there are some red objects in other regions of
the frame, the above query will not be effective since the
amount of red in the index (color histogram) of the shot
is the cumulative value of all red objects in the frame.

Qur system presents a solution to this problem via
providing locality information to the color distributions
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Figure 1: a video shot

by dividing each frame of a video shot into several subre-
gions. Therefore, a user querying for a moving car, from
left to right, has to specify the field of movement (local-
ity information) and the amount of red and black colors
in reference to the specified region. With this method,
we were able to isolate the effect of other objects having
the same color(s) in other regions of the frame, and the
query would be as follows:

select S

from S in shots

where match(subregions [12, 13, 14, 18],
red 40%, black 5%)

3 System Overview

Figure 2: system layout

The system consists of two main functional modules:
the first one is dedicated to the generation of color-
location index vectors and the selection of keyframes that
will best represent the corresponding shots, and the sec-
ond module is dedicated to video database querying and
matching.

3.1 Index Generation

First, the video sequence is divided logically into inde-
pendent shots. Since the frames of an MPEG coded
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shot are closz in terms of color distribution, only the
intra-frame (I-frame) will be selected to contribute to the
computation of the indexes. Then, the RGB full color
space is quarntized to 64 colors which is a manageable
set of color. Each of the selected [-frames are, then, di-
vided into 16 subregions which is a number that is not
too large to be tedious for the user to specify queries
with, nor toc small to lose the effectiveness of locality
provision. Then, a color histogram is computed for ev-
ery subregion to represent the color information in that
particular subregion. That captures the locality infor-
mation. The average of all color histograms of the same
subregion in all the frames of a shot are computed, as
llustrated in Figure 3.

Figure 3: averaging color histograms

Fach subregion is then represented by the 10 major
colors in its computed average color histogram, since the
rest of the colors usually average out to a negligible value
as found from the testing of the system. The result-
ing average color histograms are considered as an ab-
stract frame that sufficiently represents the correspond-
ing shot and are used to construct the color-location fea-
ture vectors which are the indexes of the shots. Then,
a frame that is closest to those computed average color
histograms will be selected as a representative frame and
stored in a keyframe database. These keyframes will
then be displayed to the user representing the most sim-
ilar shots to the user’s query as a result of a matching
process.

3.2

Our matching method is derived from the Cross-
Correlation method [2]. It takes into consideration the
perceptual similarity between the different colors and re-
duces the contribution of background colors since only
the colors specified in the user query and/or their per-
ceptually similar colors will contribute to computation
of the metric distance values between the user query and
the shots’ inclexes. The metric equation is

Matching Engine
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where I and J are the query histogram and target his-
togram, respectively. m and n are the number of colors in
the query histogram and target histograms respectively.
a:j is the perceptual similarity coefficients between the
different colors.

As a result of matching the user query against the
shots DB, a similarity rank list is created which is sorted

in ascending order on the computed distance value. Tt
also contains pointer to the corresponding keyframes and
shots.

4 Testing

Testing of the system was performed on 250 shots which
were a mixture of animation, educational, and real movie
video sources. Several queries were formulated to test the
system. The results were encouraging and proved the va-
lidity of our method. The distinguishing characteristic
of our method, is that a user can specify a location, a
field of movement for moving objects, and then specify
the amount of color(s) in reference to the specified loca-
tion. For example, the following query was formulated
to search for a shot that contains a moving pink ball
from left to right in subregions 4, 5, 8, and 9, which is
the second shot from the left shown in Figure 4, and the
amount of pink in reference to those four subregions is
about 30%. Figure 4 shows the first four shots in the re-
sulting rank list. A comparison test between our match-
ing method and the Cross-Correlation method showed
that our method is more than three times faster with
even better retrieved set of shots.

select S
from S in shots
vhere match(subregions [5, 6, 9, 10], pink 30%)

Figure 4: query for a pink a moving pink ball

5 Conclusion

In this paper we have presented a method to index video
shots compactly by their color features and locality infor-
mation. Thus enabling users to retrieve shots by spec-
ifying a certain location within a frame, field of move-
ment for a moving object, and then specify the amount
of color(s) in reference to the specified location. Our test
results showed the effectiveness of such queries.
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