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In this study, the authors propose a new method for analysis of motion data of dances, using the
information of joint angles of the human-body model with the skeletal structure. In this method,
clustering of dancing performances is first done by using the motion characteristic data obtained by
statistic calculation of motion data, and characteristic motions in each cluster are then extracted by
factor analysis of motion data. The above two calculation processes require no preliminary knowledge
about the style of dancing, therefore the analysis based only on the information of the measured
human-body motion can be done. Two examples of application of this method are shown:

discrimination of dancers who dance the identical dance number and classification of dance numbers.
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Fig. 1. Joint hierarchy of the skeletally-structured human body
model.
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Table 1. Example of derivation of common primitive motions in two dancing performances (using Hungarian method).
EWBpOEXRHE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 ]-0.629 | -0.014 | 0.128 | -0.353 | -0.011 | -0.077 | -0.383 | -0.096 | -0.116 | 0.107 | -0.051 | -0.143 | 0.186 | -0.186 | 0.293
2 | -0.026 | 0.704 | -0.136 | -0.082 | -0.330 | -0.183 | 0.105| -0.141 [ -0.092| 0.054| 0.039| 0.186] -0.118 | -0.169 | -0.071
3 0.2904 | 0.146| 0.223( -0.186| -0.250| 0.165| -0.104| 0.054 | -0.125] -0.380 | -0.312 | -0.371 | 0.035| 0.053 | -0.224
4 0.120] 0.162] 0.016| 0.095| 0.292| 0.011{ -0.010| 0.514 | 0.358| -0.270 | 0.174| 0.289| 0.000 | -0.139 | -0.053
5 ] -0.199] 0.061]| -0.216 [ -0.027 | -0.008 {-0.694 | 0.135] -0.440 [ -0.129 | -0.027 { 0.010| 0.394 | -0.075| -0.092 | -0.132
% 6 | -0.483 | -0.087| 0.001| 0.684| 0.179| 0.073| 0.217] 0.053| 0.139] 0.211] 0.310] 0.130| 0.024 | -0.233 | 0.223
L 7 0.352| -0.098 | 0.786 | -0.181| -0.171 | -0.036 | -0.062| 0.179| 0.361] -0.213 | -0.215| -0.177| -0.011 | 0.179 | -0.281
Z) 8 0.159]| 0.112]| 0.098| -0.044 | -0.471] 0.176| 0.002| 0.102| -0.032| -0.091 | -0.186 | -0.337 | -0.459 | 0.150 | -0.104
w9 ] 0462] 0.082] -0.112] -0.017 [-0.137 | 0.067 | 0.029 | -0.250 [ -0.507 | 0.039 | -0.128 | -0.140 | 0.003 | -0.145 [ -0.076
; 10 0.073] 0.053] 0.008| -0.024 | -0.052| -0.348 [ 0.253| 0.102| 0.083|-0.600 | 0.010| 0.303| -0.035| 0.068 | -0.243
& 11 | -0.208 | -0.113 | -0.388 | 0.092| 0.081 | 0.008 | 0.019 | -0.254|-0.484 | 0.260 | 0.140| 0.126 | -0.033 ] -0.028 | 0.115
12 0.293] 0.102] -0.336| 0.042| 0.006| 0.011| 0.534 | -0.271 | -0.213 | -0.066 [ -0.100 | 0.089 [ -0.094 | -0.101 | -0.098
13 | -0.168 | 0.094| -0.084 | -0.038 [ 0.074| -0.007 | 0.139| -0.163| 0.123| 0.026 | 0.062| 0.064 [ -0.050 | 0.079 | -0.191
14 | -0.043| 0.012] -0.002| 0.089 | -0.121| 0.366| 0.179| 0.015]| 0.089| 0.169| 0.178{-0.299 [ 0.136] 0.111| 0.147
15 | -0.148 | 0.044 [ -0.173 | -0.004 | -0.160 | 0.026 | -0.075| 0.113] -0.291 | -0.134| 0.103| 0.172| 0.154 | -0.169 | -0.267
16 | -0.064| 0.079| 0.008| 0.217| 0.214| 0.148] -0.103 | -0.119| -0.073 | -0.149 | 0.263 | -0.045 | -0.082 | 0.255 | 0.055
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Table 2. Pairs of primitive motions in combinations of dancing
performances included in a cluster.
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Table 3. Motion data used in discrimination of dancers.
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Fig. 3. Discrimination of dancers by cluster analysis (Kokiriko);
(a) Sasara Odori, (b) Shidetake Odori, (c) Teodori.
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Fig. 4. Characteristic motions of Dancer A in Kokiriko, Sasara
Odori; (a) Motion 1, (b) Motion 2, (¢) Motion 3.
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Table 4. Motion data used in classification of dance numbers.
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Fig. 6. Classification of dance numbers by cluster analysis (folk
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Fig. 7. Characteristic motions of Cluster A; (a) Motion 1,
(b) Motion 2, (c) Motion 3.
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