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<Figure 2> The Structure of SDCEO System
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<Figure 3> An example of Color Histogram

Ay J|A2EIH d= <Figure 3>3 2t}
<Figure 3(a)>% 3F1}¢] Akl A T2 Ako g 3}
o] M3E]= o2 Aolgt A S| AEIHWS KA
ok 283 ol &2 FAE BUHE FE AR tE
AEo R Y <Figure 3(b)>E Y3 Ak
&ole 2] dE FARE Fe S AEafS

7HA 7] ol sd7E skow Agteh

4.12 3 KX 2M

a3 ghete] #Adely ofmA]
22 Wst Foll RIzkshA] @2 o|wA| HlaLo|
T 5o A ke AU W Be
ZejAlol ol A de] AR = R o] tHManning
and Raghavan, 2008). 3}A| Tt $]olA] AF 3 50]
A 3 A2EIY AHE 5 AFEY /Y] Tow
Vs FASA s Al Age 5
shel HlTQ kel guE WA otk ol
ol fri Al Shbe] Aol &alo} sk xelol
| tel srow BaHs BAlgo] W
SDCEOE th9] sko 2 #3hd dghe Ze9dS
shbel skoz WEE] s =Y oA 2L

A}-g-3he)

SDCEO9] ZY oA #49 &4
EOf] 54& 7o 144
U E AAsH] g Aow, ALd L9l
W7ol e 2t mAe e - s g -5

2 »x 1o

P

rﬁJHU

o

o] E4 3ol U A shveke] #io] W
sk @Far A TaL 7P 4= QlaL, FhHEke]
#xo] WstalA] gokrhs AL ‘ehute] 7t
715 A e A5 Zede] H el
= ke Aol we FUF AkS A eke 2
dolgkar Fefg 5= vk S ol Ak &ah= vt
Aek 2} v kel Sk A Zegde B
Mgl 54 3to] wdatttd 2y s|laEa
of 34 wmol=u 54 Az e s
shte] Akel] &aljoF Sl L o] thgro] Ako =
=&kl Td 5 gtk SDCEO= o] % Akl
Sobs vhA e Ze ot vhs Akl ok A =
Ao 2y olAe] A -6t At & - ge §
7l waLske] = ZY el s oA e] HAo] o
Aok 54 e FE 5 A ZolE Ve
TS T ZY e AR ARt el
Ho 3bo]l PAA o] - shte] Ao
Hsto] Wekeith

Y oA 5 o] &7 Ak ke A &
T2 &Y F 13 2o pFok nF= 5y oA 9
A S vl e g o] al, getTopBottom

Algorithm 1 Refining Shot Boundary
1 : function RefineShotBoundary(pF, nF)

/I pF, nF : compared frames with each other
pTopBottomlll] <— getTopBottomEdge(pF)
nTopBottom[ll] < getTopBottomEdge(nF)
pLeftRightlll] <— getLeftRightEdge(pF)
nLeftRightlll] < getLeftRightEdge(nF)

fLeng < getLength(p TopBottom, nTopBottom)
ILeng < getlLength(pLeftRight nLeftRight)

© 0 N O o b~ W DN

maxLength <— compareLength(tLeng, ILeng)

IS

return maxLength

1 : end function
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<Figure 5> An Example of Extracting Object Color Histogram
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Abstract

Video Scene Detection using Shot Clustering based on Visual Features

Dongwook Shin" - Tachwan Kim' - Joongmin Choi

Video data comes in the form of the unstructured and the complex structure. As the importance
of efficient management and retrieval for video data increases, studies on the video parsing based on
the visual features contained in the video contents are researched to reconstruct video data as the
meaningful structure. The early studies on video parsing are focused on splitting video data into shots,
but detecting the shot boundary defined with the physical boundary does not cosider the semantic
association of video data. Recently, studies on structuralizing video shots having the semantic
association to the video scene defined with the semantic boundary by utilizing clustering methods are
actively progressed.

Previous studies on detecting the video scene try to detect video scenes by utilizing clustering
algorithms based on the similarity measure between video shots mainly depended on color features.
However, the correct identification of a video shot or scene and the detection of the gradual
transitions such as dissolve, fade and wipe are difficult because color features of video data contain
a noise and are abruptly changed due to the intervention of an unexpected object.

In this paper, to solve these problems, we propose the Scene Detector by using Color histogram,
corner Edge and Object color histogram (SDCEO) that clusters similar shots organizing same event
based on visual features including the color histogram, the corner edge and the object color histogram
to detect video scenes. The SDCEO is worthy of notice in a sense that it uses the edge feature with
the color feature, and as a result, it effectively detects the gradual transitions as well as the abrupt
transitions.

The SDCEO consists of the Shot Bound Identifier and the Video Scene Detector. The Shot
Bound Identifier is comprised of the Color Histogram Analysis step and the Corner Edge Analysis
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step. In the Color Histogram Analysis step, SDCEO uses the color histogram feature to organizing
shot boundaries. The color histogram, recording the percentage of each quantized color among all
pixels in a frame, are chosen for their good performance, as also reported in other work of
content-based image and video analysis. To organize shot boundaries, SDCEO joins associated
sequential frames into shot boundaries by measuring the similarity of the color histogram between
frames. In the Corner Edge Analysis step, SDCEO identifies the final shot boundaries by using the
corner edge feature. SDCEO detect associated shot boundaries comparing the corner edge feature
between the last frame of previous shot boundary and the first frame of next shot boundary. In the
Key-frame Extraction step, SDCEO compares each frame with all frames and measures the similarity
by using histogram euclidean distance, and then select the frame the most similar with all frames
contained in same shot boundary as the key-frame.

Video Scene Detector clusters associated shots organizing same event by utilizing the
hierarchical agglomerative clustering method based on the visual features including the color
histogram and the object color histogram. After detecting video scenes, SDCEO organizes final video
scene by repetitive clustering until the simiarity distance between shot boundaries less than the
threshold h.

In this paper, we construct the prototype of SDCEO and experiments are carried out with the
baseline data that are manually constructed, and the experimental results that the precision of shot

boundary detection is 93.3% and the precision of video scene detection is 83.3% are satisfactory.

Key Words : Video Scene Detection, Shot Clustering, Shot Boundary Identification, Video Parsing,

Visual Feature Extraction
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