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Abstract

For video scene analysis, the wipe transition is
considered most complex and difficult to detect. In this
paper, an effective wipe detection method is proposed
using the macroblock(MB) information of the MPEG
compressed video. By analyzing the prediction directions
of B frames, which are revealed in the MB types, the scene
change region of each frame can be found. Once the
accumulation of the scene change regions covers most area
of the frame, the sequence will be considered a motionless
wipe transition sequence. Besides, uncommon intra-coded
MBs of the B frame can also be applied as an indicator of
the motion wipe transition. A very simple analysis based
on small amount of MB type information is sufficient to
achieve wipe detection directly on MPEG compressed
video. Easy extraction of MB type information, low-
complex analysis algorithm and robustness to arbitrary
shape and direction of wipe transitions are the great
advantages of the proposed method.

Keywords: MPEG, scene change, scene cut, wipe
detection, video analysis.

Introduction

As the rapid development of multimedia applications,
the video database is growing extremely huge. Nowadays,
the video database management and video retrieval system
have also become an urgent issue to be solved. To achieve
the goal of video database management, how to parse a
video sequence into a set of key frames plays a very
important role. Video analysis, which detects those frames
carrying significant information, such as scene changes or
caption embedded frames, acts as the fundamental step to
facilitate the video retrieval and browsing mechanism.
Recently, as a result, the scene change detection method
arouses more and more interests and many related
algorithms have been proposed. Generally, scene changes
are subjectively divided into two types, abrupt scene
change and gradual scene change, each represents

different characteristics and requires different detection
methods. Abrupt scene change, defined as sudden change
from one scene to another caused by the video editing
action, can be detected either by histogram comparison [3]
on the uncompressed video, or by DCT coefficient
comparison [4][5] and analysis on motion vectors [6][7]
on the compressed video. We also have proposed an
effective abrupt scene change detection based on an
analysis of macroblock information, which explores and
reuses comparison operations of the motion estimation
procedure and can be applied directly on the MPEG
compressed video. Compared with abrupt scene changes,
however, gradual scene changes not only require more
complex detection method but also probably produce
disturbances on the abrupt scene change detection. It is a
transition from one scene to another, which may take from
several to several tens of frames. Most of gradual scene
change detection papers have put their focus on the
dissolve transition, during which the current scene
gradually fades out and next scene gradually comes into
sight. We also have proposed a dissolve sequence
detection using macroblock information of P and B frame
in the MPEG coding scheme, which explore the
relationship between dissolve formula and the statistics of
interpolated MBs.

Besides the dissolve sequence, there also exists
another common gradual scene change, the wipe transition.
During the wipe transition, the next scene gradually shows
up and wipes out the current scene. Compared with the
dissolve sequence, the wipe sequence detection method is
less discussed and much more complex. The difficulties of
wipe detection lie in four respects:

(1) The arbitrary shape: The wipe shape can be
arbitrary, such as rectangular, circle, fencing, etc.

(2) The arbitrary direction: The wipe direction can
be arbitrary, such as bottom to top, top to bottom, bottom-
left to top-right, etc.

(3) The arbitrary speed: The wipe speed of a wipe
transition can be arbitrary, which may spread over from
several to several tens of frames.

(4) Foreground or background movement: The next
wipe-in scene or the current wipe-out scene can gradually
appear or disappear with motion instead of motionless
appearance or disappearance.

Based on the above discussion, the richness of variety
of wipe transitions makes it the most difficult gradual
scene change to be detected. Some of related approaches
perform the wipe detection based on uncompressed video.



Although good performance is obtained, high computation
load is required to handle the different shapes, directions
and patterns of the wipe effects. Additionally, as the
MPEG standard is widely adopted, more and more video
data are compressed in order to save the storage space. In
other words, uncompressed video wipe detection has to
spend additional computation power to decompress
MPEG coded video in advance. As a result, more and
more recent researches focus on wipe detection directly on
compressed video. Wu, Wolf and Liu have proposed a
wipe detection based on the DC sequence of MPEG
compressed video. But it is only capable to detect
horizontal and vertical wipes.

Based on our effective method of abrupt scene
change detection, we extend this idea to wipe detection.
Taking advantage of the frame-based accuracy of abrupt
scene change detection and precise locating capability of
scene change positions, the wipe detection can be achieved
by accumulating the scene change regions over a period of
time. This method requires only macroblock type
informaiton and is robust to arbitrary shapes, directions
and speeds of wipe sequences. For another type of wipe
sequence in which the next scene is moving onto the
current one, the number of intra-coded MBs in B and P
frames can also perform as the indicator of the wipe
sequence effectively. Compared with other proposed
methods, this novel method benefits from easy extraction
and simple analysis of MB type information. Above all,
this proposed method works very effectively no matter
where the initial location and in what direction or shape
that the next scene wipes out the current one.

CONCLUSIONS

A simple and efficient wipe detection algorithm is
proposed using the MB type information. This method
benefits from the easy extraction of MB type information,
simple analysis, and robustness to arbitrary directions,
shapes and foreground or background movement. Frame-
based accuracy and the ability to locate the abrupt scene
change area can be used to track the motionless wipe
transitions by accumulating the scene change MBs.
Besides, for the motion wipe detection, the number of
intra-coded MBs owing to the ineffectiveness of motion

estimation can be used as the indicator. We have also
discussed the influence of other effects, different bit rates
and different GOP structures, and very satisfactory
experimental results can be obtained. Last, we have to
emphasize that this method is valid only when B frames
are used in the MPEG coding process. As a result, the
future work to integrate other methods using motion
vectors or DCT coefficients is needed to cope with the
sequence containing only I and P frames. Nevertheless,
this situation is not common because most video sequence
often contains B frames for the purpose of large storage
space reduction.
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Fig 9: The illustration of the proposed motionless wipe detection method.
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(a) Rectangular wipe from bottom-left to top-right
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(b) Circular wipe from bottom-left to top-right
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Fig 12: The illustration of robustness of motionless wipe detection
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(3) Circular wipe from center




