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A Self-Adjusting Shot-Clustering Technique
Without Experiential Parameters

XIONG Hua
(Muliimedia R&D Center , National University of Defense Technology Changsha 410073)
HU Xiao-feng
(Simulation Center of National Defense University,Beijing 100091)

Absiract  Shot-clustering is an important issue in the field of video content enalysis. The basic task of shot-
clustering is to classify shots based on their low-level physical features. This paper describes a novel shot-clustering
technique. Beginning with an inirial classification of the shot set,our algorithm proceeds with merging and splitting
iteration alternatively to reduce the errors in the initial results. The initial classification is based on the closeness of
shots. The following clustering process is cantrolled by merging and splitting rules,which are based on the concepts
of centroid ,radius ,intra-cluster hole,and inter-cluster space. The basic idea is that: (1Jthe intra-cluster hole of a
cluster should be less than the intercluster space; and {2)the centroid distance of two clusters should be larger
than the sum of their radiuses. Special consideration is put on the design of the iteration mode to suppress the
possible errors. The main advantage of this algorithm is that it does not need any experiential paramet-ers or
thresholds, neither does it need any manual interaction,which is a basic requirement far automatic clustering of
shots with no domain knowledge. Experimental results are presented and analyzed.

Keywords Shot-clustering.Merge and split, Video content analysis
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15 9
1
8 9
1 6 7 1
8 9
15 1
2 3 4 9
4 7
1 1
— 1
9 125
1
1 12+0 0.130 421 5 0.460 191 7 0.101 313 9 0.271274 2
2 10+0 0.222 1826 0.460 191 7 0.215293 6 4 0.3125319
3 10+4 0.222 1826 0.274 064 9 0.215293 6 4 0.203 557 0
4 10+4 0.222 1826 0.274 064 9 0.215293 6 0 0.203 557 0
5 10+5 0.257 492 8 0.274 064 9 0.215293 6 1 0.189 985 8
6 10+5 0.257 492 8 0.274 064 9 0.215293 6 0 0.189 985 8
7 10+6 0.257 492 8 0.272 893 0 0.215293 6 1 0.180 643 6
8 10+6 0.257 492 8 0.272 893 0 0.215293 6 0 0.180 643 6
9 10+7 0.257 492 8 0.231 5459 0.215293 6 1 0.173 928 1
10 10+7 0.257 492 8 0.231 5459 0.215293 6 0 0.173 928 1
11 10+38 0.257 492 8 0.228 456 4 0.215293 6 1 0.166 474 6
12 10+38 0.257 492 8 0.228 456 4 0.215293 6 0 0.166 474 6
13 10+9 0.228 456 4 0.212 346 0 0.215293 6 1 0.162 899 8
14 10+9 0.228 456 4 0.212 346 0 0.215293 6 0 0.162 899 8
15 10+9 0.228 456 4 0.212 346 0 0.215293 6 0 0.162 899 8
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