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ABSTRACT applications. Once each individual shot is identified, we
can use other mechanisms, like content-based analyses,

This paper presents a new methodology for wipe transition etc, to manipulate and process the data for certain applica-
identification.Shot transition detection is an important ions’ needs.

technique for making videos easier to handle. Due to the

wide variety, wipe transition appears to be the most diffi- Generally speaking, there are two kinds of shot transitions:
cult one to be detected among all types of shot transitions. gprupt (discontinuous) shot transition including cut transi-
We propose an approach that takes advantage of the pro-tjon: and gradual (continuous) shot transition including
duction aspect of video. Each video frame is first decom- fade, dissolve and wipe transitions. Among these four
posed into low-resolution and high-resolution components tynes of typical shot transitions, cut and fade are easier to
which are analyzed respectively and further recombined pe detected but dissolve and wipe, especially wipe is much

together to form a wipe transition detector. In our system, more difficult to be detected due to the wide range of vari-
wavelet transformation is used for multi-resolution 4tions of the transitions.

decomposition.
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video sequence analyses, digital video database
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1. Introduction

EN\JREin
A shot is a single sequence of a motion picture or a televi- shit N 6-0.9.9-4M

sion program shot by one camera without interruption, i.e.,  frahei-1 ftamei .. .. Yrame i+n  frame i+n+1

it consists of a sequence of frames which represents a con- (b) side-to-side

tinuous action in time and space. It is a basic unit for video

understanding. A list of keyframes extracted from the N N %

shots of a video clip can give user a rough idea about the \ \ """

story of the video clip and are usually used for video con- fmq Trst shot = \ secong Shot
, . . rame i-1 framei .. .. rame i+n frame i+n+1

tent analyses. Shot transition detection is a process for (c) center-out

detecting the boundaries between uninterrupted camera

shots. Technically, it can be done by the analyses of a \
time-varying characteristic function of the frames.

the Tirst shot the s coqa shot

Shot transition detection has wide range potential applica- rame i-1 frame Yframe i+n  frame i+n+1
tions including intelligent video indexing, browsing and (d) boundary-in

editing; perceptual video coding; video steganography;

etc. Due to the large amount of data, video sequences are F|GURE 1. Wipe transition illustration

often hard to manipulate. One of the purposes of shot tran-
sition detection is to simplify the video data for easy han-

. . : : g Starting from the 90's, lots of shot transition detection
dling. It is an important first step for the aforementioned

techniques have been developed by researchers [1][2][3]



[41I5][6][71[9][10][11][12][13][14][16]. Among those, We can model the changing characteristics of a wipe tran-
histogram differencing, frame differencing, motion vector sition as:

analysis and compression difference are the most widely

used ones for cut detection. Various successful results have E(x Y, t) = USI(X’ y. 9, 0(x y) U RWD (EQ 1)
been shown by researchers or implemented in all kinds of ' B(x y 1), 0(x, y) OR,O

systems. In recent years, some successful algorithms forWheresl S, are unedited moving image sequence charac-
fade and dissolve detection have also been developed[8] '

[9][18][19]. However, algorithms for successful wipe teristic functionsR, defines the uncovered wipe region as

detection have been left out due to the broad range varia-shown in Figure 2 (a).

tions of wipe transitions that come from the large scale use

of video editor. The most popular ones include side-to-side Based on the above observation, we propose a multi-reso-

(including left-to-right, right-to-left, bottom-up, top- lution wipe transition detection scheme that utilizes frame

down), corner-to-corner, center-out and boundary-in tran- differencing as well as the edge image to model the chang-

sitions. Although, according to the statistics, wipe transi- ing statistics of a wipe transition.

tions occurs only less than ten percent on average (of all

the transitions occurrences) in the overall television pro-

grams, the need for high accurate video segmentation3. Wipe transition detection

algorithms for various applications as mentioned earlier

makes wipe transition detection an important problem. In a previous paper [18][19], we described our multi-reso-
lution algorithm for fade and dissolve transition detection
using wavelet transformation. Here we have a reasonable

2. Wipe transition characterization assumption that cuts, fades and dissolves have been
detected. Furthermore, since we used wavelet transforma-

A wipe transition is a transition from one scene or picture tion for image decomposition in our fade and dissolve
to another made by a line (a curve or a polygon) moving detection scheme, another reasonable assumption is the
across the screen. Visually we see one scene is graduallyow-resolution and the high-resolution components are
moving out of the picture while another scene is gradually ready to use when we identify wipe transition. There is no
uncovered. From the production point of view, one part of computational overhead for multi-resolution decomposi-
the original image is replaced by another fragment from tion in the process of identifying wipe.

another image. In other words, during a wipe, one portion
of the image has a much more significant difference than
the rest portions of the image when it is compared to the

original image (the previous frame) on a pixel by pixel multi-resolution decomposm(?,% ~.
level differencing. It is a result of the continuity of one resolution: wavelet transformation
shot. In the mean time, there usually has a fine line ow YT =
between the exiting image and the entering image due to ow cut detection
the production effect (see Figure 2). ~ - — -
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FIGURE 3. The system hierarchy for multi-
. . . . resolution shot transition detection
FIGURE 2. An illustration of wipe characterization



a) the Tirst shot

FIGURE 5. The edge images of frame (a), (b)
and (c) in Figure 4

(f) frame differencing o () - = — L
{
* This is an ideal wipe with neither local nor camera motion wipe motion vector
FIGURE 4. A sample differencing low-resolution FIGURE 6. The reproduced wipe characterization

image of two consecutive frames during a wipe image of frame (b) in Figure 4



A frame differencing is first done on the low-resolution Second Working Conference on Visual Database Systems, 1991,
image (see Figure 4). An edge image of each frame is gen-P113-127

erated (see Figure 5) using the high-resolution component 3. K. Otsuiji, Y. Tonomura, Y. ohba, “video browsing using bright-
and is recombined with the differencing low-resolution ness data’, in Visual Communications and Image Processing,
image (see Figure 6). The changing statistics are then ana-1991, SPIE v1606, p980-989

lyzed to identify a wipe transition. In the mean time, the 4. K. Otsuji, Y. Tonomura, “Projection detecting filter for video

center and the variance of the differencing region can be cut detection”, in Proceedings of First ACM International Con-

easily calculated with:

mml = ry = J’rp(r,6)~ rdodr (EQ 2)

mne = J'(r—ro)zp(r,(-))- rdodr (EQ 3)

A side product of this wipe identification algorithm is that
it also tells us the boundary moving direction during a

ference on Multimedia, 1993, p251-257

5. F. Arman, A. Hsu, M.Y. Chiu, “Feature management for large
video databases”, in Storage and Retrieval
for Image and Video Databases, 1993, SPIE v1908, p2-12

6. H. J. Zhang, A. Kankanhalli, S. W. Smoliar, “Automatic parti-
tioning of full-motion video”, Multimedia Systems, v1, p10-28,

7. D. Swanberg, C. F. Shu, R. Jain, “Knowledge guided parsing
and retrieval in video databases”, Proc. SPIE1908, 1993, P173-

wipe. The wipe motion vector can be calculated by analyz- 187

ing the movement of the center of the differencing region

(during a side-to-side or a corner-to-corner wipe) or the
variance of the differencing region (during a center-out or
a boundary-in wipe). This motion vector (see Figure 6)

can be used for further analyses in video content under-
standing, shot recovery, motion analyses, and etc.

Also notice that this methodology can also be used to
detect wipe transitions that happen in a sub-region of
image. For example, a rectangle region or an oval region in
the middle of the image that happen the most in sub-region
wipe transitions. The difference between a sub-region and
a full-region wipe transition is the scan region will scan
over a sub-region of the image vs. the entire image and
leaving the rest part of the image unchanged

4. Conclusion

We proposed a complete frame work for wipe transition
detection. Wipe transitions are characterized with a repro-
duced differencing image. Unlike previous approaches
which only can detect left-to-right wipe transition, our
method can detect various wipe transitions including side-
to-side (left-to-right, right-to-left, top-down and bottom-
up), corner-to-corner, center out and boundary-in wipes.
Future works include the study of techniques for those
wipes with the entering shot also moving into the frame
instead of being uncovered only; wipes with high local
motion and camera motions.
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