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Abgract-Video content management hasbecome more and
moreinmportant now. Video content management technologies
indude shot detection, shot dassification, gpecial event
detection, evert mining, and indexing. By way of observing the
change of the different shots, someinportant shotsor even
video segments should be recognized automatically. For
example, dose shat, dow motion shat, repeat segment all that
peopleinterest. Those shots'segments should be detected and
indexed. In this paper, we proposad an integrated video
content management sysemand tried to represent the event
detecting and indexing methods for sport video. The proposed
approaches have been tested in several foothall games Our
eperimantal resultshaveindicated certainly accuracy and
efficiency. Webdieve some more other sport videosarealso
can betoimplement with.

1. Introduction

The multimedia video was more popular in our digitd life
curertly. It contained enormous and complicated data
Therefore, it was an important issues how to manipulate that
intricate information effectively and how to cut down time for
consuming efficiently.

Dueto thedifficulty in the management of the video contert,
it would be much gppreciated for the hdp of the video
managing if we could established asystem which could search
the goectacular video fragments such as the dow-mation
video segment, replay video segment or the shot-switching
sgment.

2. Rdated Works
21 TheVideoFileFormat

The compasition of a video film was the frame basicdly,
and the photogene of human eyes was the main factor of a
video media essentidly. The human eyes could not avare the
time-interval between two frames by playing a series of video
frames quickly and continuoudy, such as 30 frames per

seoond. If we usad 3 Bytes for color information and the
image size was 800 x 600, and the storage memory pace of 2
hours video program could be taken up to 311GBytes
gpproximately (30 x 7200 x 800 x 600) [4].

22 Shot Detection

The fird gep to process a multimedia video was shot
detection generdly. Thus, the accuracy of the shot detection
would be effect to the follow-up processng ebsolutdy. In this
paper, we cut gpat in severd shots with shot detection
technology which tried to dose to the technique of a
cameraman in a red world, for example a sport video
program, a cameraman would change the shot to empheszing
agoort gar in the fidd. Therefore, how to separate achanging
video shat was a primary samartic process practicaly.
Following were some common agorithm of shot detection
56,7810 :

(1) Comparisonof Pixds
(20 Comparisonof Block Area
(Likdihoodratio

(b) X detection
(3) Comparison of Histogram

23 Shot Classfication

The shot dassfication was a duder effect of multimedia
video films. A. Ekin proposed a Golden Section by separating
a sries of video frames of soccer video program, he do
considered the characterigtic of the soccer fidd, and crested the
different shot through the ratio of frames separating, which
was mentioned as the Robus Dominant Color Region
Detection expectedly. He utilized the main color for the beds
of shot changing in whole video program, it dassfied to
globd vies, zoom+in and dose-up. It was easy to express a
high levd meaning with low level of color detection in the
video frames smultaneoudy [1,2,3].

24  Algorithmsaf thedynamic analysis of video



The common andyss dgorithms of a video were lised
folowing: Saic background aubtraction, Tempord

differencing, Vector model, and Wronskian variation detection.

(11]

For the purpose to enjoy those impressve pictures, the dow
motion frames and re-play frames were utilized occasondly.
And these video frames took a great amount in a gport video

program frequently.

3. Method of key Frame Grabbing

We proposed two partsfor the key frame grabbing. Firgt, we
integrated the dgorithm of the dynamic andyss of video
previoudy. Second, we usad the different pixd of pictures for
grabbing thedynamic variation of each frame.

The different pixd of pictures defined the current frame
asf ,ad f,,, forthenextframe Wecould caculatethe

|
different pixel vauebetween f; and f,,;, and recorded the

time period for manipulation later if the different vadue was
higher than the threshold value Thus, we could compare the
gructure of neighbor two framesby pixd dterndtively.

31 Expeimental Environment

In this Sudy, we used an AVI format of one game from
FIFA World Cup series The process of the image processing
and grabbing areshowninthe FHg. 1.
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Fig. 1. Diagram of Image Processing

32 VideoFramesCutting

We extracted the whole video film into severd frames for
andyzing processing consequently which was transformed to
30 frames per second.

33 VideoFramesGrabbing

Following deps were the segps or methods on the

compaison of images. Image Compresson, Gray scding,
Subtraction and Differentiation.

34 Gray Scaling

Gray scding was defined as the brightness of an image It
was measured separately in some color modd ingteed of the
RGB mode, such as HYl, YUV, and YCOCr. Thus, for the

Video Extraction FrameCuiti Imege Grabhi
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operation on the brightness we nead to make a trandation to
the gray scding of animage. Inthe HS modd, the Brightness
| was cdculated by (R + G + B) / 3. We ds0 consdered the
other Brightness Y in the YChCr modd which is shown as
below:

Y=029* R+0588* G+0114*B (1)
which X,Y,Z axiswere indicated with R, G, B vaue, thenthe
gray scaing Y would be the small value between the RGB((r, g,
b) vadueof the BMP picture and the coordinates of (Y,Y,Y).

35 Comparison with Subtraction

The subtraction of two pixels was defined as the absolute
vaue of the subtracting by thetwo gray scding vadue Y of the
oppostion point between two continuous frames which
shown asfallowing:

Ar - A |By - By
Difference=| @ . |- ¢ . 1 ]0

Aﬂ Am Bnl Bnn

4. Semantic Analyssof Video Contents

According to the process flow-chart of theimage processng,
we could define the destription of the shot in avideo frames.
There were Some characteritics of grabbing portion, such as
clasdficaion of shot, moment of shot, detection of replay
video and dow moation video. Followings were detailed
discusson for eech method of detection.

41 Shot Classfication

In the video shot of afootbal game, we could separate into
Long Shot and Close-up Shot. The differentiation of thesetwo
shot waas basad on the variation vaue of two continuous video
frames

42 Processof Shot Classfication

A shot was defined as a series of video framesfromasinge
video camera It dso had areation between thetime and space
inthevideo frames of same shot respectively.

The steps of shat research were shown as followings (1)
Video film importing. (2) Cutting into severd individud
frames from the importing video. (3) Seting the critica
vaiaion vaue of image pixd. (4) Cdculaing the movement
vaue of each frame as the searching method. (5) Completing
the detection of imported video film with the detection method
of dow moation and replay. And determining the shat change
with the comparison of pixd that discussed on section 2.2. (6)
Findly, grabbing out the video contents after the comparison
procedures, such asreplay, dow mation, and shot change.

4.3 Semantic Theory of Video Contents



We could produce a higogram by the moment of video
contents with the vaiation vaue shown on sedtion 3.3
previoudy. Furthermore, we dso cdculaed the possble
moving modd when the shot change, replay or dow moation
occurred.
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Fig. 2 Movement Analyssaf a Video Content

Therefore, we could summary a shot change occurred when
the variation vaue of movement was too large which shown
onHg. 2 obvioudy. Thereweretwo blockson theright and left
ddeof Hg. 2, those were present ‘ Repeat’ ssgments And those
‘Repeat’” segments dso could be the same and continuous
video moment ingead. We d<o found the centrd part of Fg. 2
were exiged dow motion frames. And we could detect it was
‘Long Shot’ or ‘Close Shat’ by a period of continuous video
moments

44 Method of Shot Detection

The cut shot could be detected by the Comparison of Pixels.
The cut shat was an effect resulting from connecting of two
independent video fragments which is shown in FHg. 3
respectively. We dso found thet the variation vaue of video
movement raised or dropped tremendoudy when the cut shot
occurred smultaneoudy. Therefore, we s2t a threshold vaue
for thediagnogsof cut

CutShot
Fig. 3: A cut shot of video frames

441 TheVariation Valueof Pixds(Threshold Value)

Thethreshold vaue should be set previoudy, such as 75 for
the default value. We could compare the pixdl variation vaue
of video frames. If he subtract value of each pixd was grester
then the threshold value we marked it with white, and black
for thelesscontrariwise.

45 Deection of Replay Frames
For the deection of replay frames, we named a sies

number for asame and continuous video frames repeetedly. If
the numbersof asariesof video frames (A1...Ap) wassameas
another frames (B1...Bp), we could indicated these two video
frames were repeated apparently. And we could detect the
replay video frames undisputedly.

Thus, we trandformed the video frame to amatrix shown on
section 32, and recorded the continuous values of eech
fragment with previous method. Findly, we checked those
continuous frameswereidertica or not with comparison of the
exiged database And we could make sure that the replay
frameswas detected if those frames were same coincidently.

Replay Frames Replay Frames

Fig. 4: A Concept Diagram of Replay Frames

46 TheDetection of Sow Motion Shot

We hed andyzed the movement of aperiod of dow mation
video, and found the close shot of dow moation vibrated within
a higher range area (shown as Fg. 5). On the contrary, the
long shot of dow moation would occur around lower range
area. These were much hep for us to consder the regular
patern of dow motion esdlly.
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Fig. 5. TheMovement Analyssof Sow Mation Shot

4.6.1 Deection of Close Shot of Sow Mation
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Fig. 7: TheAnalyssof Close Shot

CloseShat Sow-Mdation

According to the characters that discussed in the previous
section, we could enlarge the higher range area of dose shot
with the contral of variation threshold value The vaue of the
long shot and the dow moation long shat would be goproached
to 0 evidertly (Fg. 6). We dso found that the vibration margin
range was much wider and obvious in close shot with same
andyzing procedure (Fg. 7). There was a sharp pesk in the
diagram when dow moation video occurred in aseries of higher
smilar video frames And compared with the origind video
frames, we could get three Smilar video frames when the
vibration range dropped unexpectedly (Hg. 9). We marked it
with athreshold vaue (Fig. 8). Therefore, we could make sure
thet it was a dose shot of dow motion video frames if those
video frames metched the threshold vd ue for a.continuous and
smilar video fragment actudly.

Similar Frames ~ Similar Frames ~ Similar Frames

1:2.F33 5 6 5]
Fig. 9: Diagram for a Continuous Frame of Sow Mation
Video

4.6.2 Detection of Long Shot of Sow Mation

We removed the zero movement of AVI coded video of
long shot as shown in Fg. 5, the result was shown as Hg. 10
and Fig. 11. There was a little difference between these two
shat. If we st the difference value in afixed range, it would be
essy to didinguish whether it is along shot of dow moation or
not. Although it would be easy to migudge for adow motion

from aregular video frames by smaller movement and range
area. We 4ill could tdl the long shat dow mation from the
vibration rangewith ahigher semartic vaue fortunately.
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Fig. 10: Diagram of Moment Analyssfor Long Shot
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Fig. 11: Diagram of Moment Analyssfor Long Shat in
Normal Speed

5. Implementation
51 Tedingand Procedures

We sHected a glendid recorded video of 2006 HFA game
for the experimentd video contents

We st three parts for detection, the first were the detection
of the cut-shat change, the second was the detection of replay
video frames, and the last was the detection of dow-mation
frames. All tested video frames were the AVI format with
320x240 size and play by the spead of 30 frames per second
(fps). There were two sandard evaluations to estimate our
result: the“Precison” and the“ Recdll.”

R | = correct
correct+ miss ®
correct
correct+ false

And the ‘correct’ mean the detected number actudly, and
‘miss was the missad detected number which the shot
changed should occur theoreticaly. And the ‘fdsg
represented the detected number by eroneous judgment
which the shat changed should not existed. Therefore, we
could evduate the proportion of missed detection by the
‘Recdl’, and the proportion of eroneous detection by the
‘Precigon’ respectively..

Precision=

52 TheDetection and Result
The tested video was a FHIFA soccer game with 36 minutes



ssgmet. We had cut shot change Replay shot ad
show-motion shot on this tested film, the tested results were
shownasTablel and Teble2.

Table 1. The SampleData of the Teging Film

Video HiImName FIFA Game
Francevs Itdy
Video HlmLength 36 minutes
Frame Number 64800 frames
Shot Change 110
Replay 6
Long Shat Sow-motion 14
Close Shot Sow-mation 2

Table2 TheComparison Data of Tesing Result

Shot Type %
Recdl 716%
Shot Cherge Precison | 935%
Recdl P.2%
Repert Precison | 87.6%
Long Shat Recdl 85.7%
Sow-motion | Predison | 545%
Close Shot Recdl 92.0%
Sow-motion | Precison | 610%

6. Conduson

We could deect different events by cdculding the
movement subtraction of picture frames. And we andyzed the
descriptor of shot ontology by the characters of each video
fragment separatdy. We switched the shat changesby the shot
dassfication in time rdaionship thet conducted an inference

of fragment of dow motion video or replay video concurrerntly.

Thiswas verified with three different video films correctly.
After theindexing with our system, those soocer video films
could detect the events of shot changing predisdly. We would
try to enlarge our effort to detect dl eventsin a series of goort
game video content, and d o enhanced the termination evert's
detection eventudly. Especidly, there was an erroneous
judgment occurred eesily when aman with awhite shirtinthe
fidd. It made the identification difficulty by the higher
difference vadue. Findly, we would extend our sysem to dl

kind gpplication of gport video program generdly that reduced
much more of time consuming problem progpectively, suchas
the video content searching of TV program or movie
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