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1. overview: of the video shoet detection

spatial demain algorithms

compressed demain algorithms
2. the proposed method

obj ect-based shot detection In compression demain.

3. results
4. conclusions
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The hierarchical structure of a video:
1. video
2. scene
3. shot
4, frame
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\WWhy snot detection?

1. Indexing: shot classification

2. browsing : library

3. retrieval : key-frame

4, multimedia application
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Spatial domain algorithms
1. coloer histogram :

globall histograms, regional histegrams
2. edge change:

contrast of object boundaries

nuMmber of edge points
3. motion :

optical flow
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Compressed domain
1. DCT values:

DC value, DCT vector

2. motion Vectors:
motion Vector, Inter/intra
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Comparethe color difference:

color distancesin RGB domain

1. pixel by pixel

2. dominant colorsor gray levels

3. deminant object : color-based correlation
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Iij no transition
else the shot boundary detected
problem:
It IS ineffective for the fade and dissolve
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Edge changeratio (ECR)
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. the number of edge pixelsin framen

(a) Hard cuts () Dissolves

e —

. Fiqure 1: Typical ECR patterrs for .I'“an:In uts, fades and dissolves
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1. The most reliable methoed for cut detection Isthe
color histogram. On contrary, the edge-based
algorithm: Is mor e effective fior the fade and dissolve:

2. Both methods suffice from the computation
compliexity.

3. The performance of Edge-based methods is greatly
Influenced by the glebal metion or |arge object
motion.

4. Results ofi state-oft —the-art algorithms:
cut: ~95% gradual transition: ~ 70%
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Source npul pliciures

Motion
Esumator

Regulator

Belostion veclors

Multi-
plex

Modes




S PEAR

L]

I frame:
- Group of Pictares (GOP) ———»

DCT coefficients diston peion

P frame:
motion vectors
residual values

B frame:
forward and backward prediction
Vectors
residual values
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1. DCT cogfficientsin thel frame:
dc value comparison.
the comparison of DCT vector which Is
constructed by 16 DCT coefficients.
2. Motion vectorsin B frame;
correlation of two framesis evaluated by
the statistics of # of prediction fiorward or
packwar di vector
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3. M otion-prediction statistic

only usefor B frame
4. Intra/linter

only usefor Pframe



ESIPXEAB ||

1. DCT coefﬂuents are still very effective for the
detection of hard cut.. However, one can’t access
the DCT coefficientsin P and B frame.

2. Motion vectorsare very unreiablefor the detection
of shot detection.

3. T oo small amount ofi data in the compressed
domain for the snot detection, especially in the
detection of gradual transition.

Solution:




static/

dynamic

System |

choose

motion motion
detection choose

| ntra detect
residual value

background

DC vaue
residual value

shot
detection
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Mietion vaFe Camera motion , Object motion
Framesize 176* 144 (QCI F)

Sample interval 30 frames

Sample range 1/2-1/3 bleck number

o -
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1., static/dynamic detection

2. motion detection

3. motion choose
B: background motion
[ foreground motion
f-: unstable motion



[ Al
I'm

D>_

(=

1. over 1/2 block numiber
Intra block detection
residual value choose

2. under 1/3 block numiber

unstable motion
residual value choose
| ntra block detection
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Edge

detection

dissolve next frame
[fade
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1. cut detection:

pased on the number of Intra-block for the

selected background..
2. Fade and dissolve detection:

based on the curve ofi average gradient value for the

selected background along time axis:

[Fade: a consecutive number of firamewith zero
value.

Dissolve: a concave hyperhbaolic curve aleng time axis.
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\We can detected
It by




We can detected
It by
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video Recall Precision

(cut) (cut)

Test data 93.3% 96.6%
(28/30) (28/29)

A Few Go o%9% 94.0%
Ma n (78/84) (78/83)

average 93.0% 95.5%

Recall
(=le[2)

95.6%
(22/23)

88.9%
(8/9)

93.75%

Precision
(fade)

100%
(23/23)

72.7%
(8/11)

91.1%

Recall
(dissolve)

83.3%
(25/30)

82.3%
(14/17)

83.0%

Precision
(dissolve)

80.6%
(25/32)

70%
(14/20)

75%
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Algorlthm A Use dc cogéfficient to evaluate the frame
B.L.Yeoand B. Liu, “A Unified Approach to
Temporal Segmentation of Motion JPEG and MPEG Compressed Video”

different proposed by :

Algorithm B: Use de coéfficient histegram te evaluate the frame

different propoesed by :

Recall

(cut)
Algorithm_A 82.4%
Algorithm_B 85.6%
Proposed 93.1%

method

Precision
(cut)

81.2%

43.2%

97.1%

Recall
(dissolve)

32%

16.7%

83.0%

K. Shen and E. J. Delp, “ A Fast Algorithms for
Video Parsing Using MIPEG Compresssed Seguences’

Precision
(dissolve)

26%

29.4%

5%
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. TTTUr M ation problem:

Nonuniferm illumination willl cause the large
difference in the DC and gradient value

2. Fast metion:

\WWe have the problem to select the background
bleck when the large meotion eccurssuch as
Z00OMINg or panning.

3. Thesmilar background:
\When the consecutive shets hasthe similar
packground, then the propesed method hasthe
difficulty to detect the snot beundary.
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