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A Mehod for Extracting Bar Length and Analyzing Stracture of Music
in the Compressed Domain of TwinVQ Audio Compression

MoOTOHIRO NAKANISHI ,# MICHIHIRO KOBAYAKAWA |1
MAMORU HosHI + and TADASHI OHMORI *

We propose a method for extracting musical length such as bar , half-bar , double-bar, which
are musical units to phrase music data, and a method for analyzing a hierachical structure
of music in the compressed domain of TwinVQ audio compression (MPEG-4 audio). We ex-
tract a musical unit from autocorrelation sequense computed in the encoding step of TwinVQ
audio compression, and then phrase the autocorrelation sequence into the subsequences by
using the extracted unit. Then, we classify the subsequences into several classes, and assign
a label to each class. Thus, we obtain a sequence of labels for a piece of music. Thus, we find
a hierachical structure of a piece of music by analyzing the repeated subseqgences extracted
from the sequence of labels. To evaluate the performance of extraction, we experiment on 64
pieces of music. From the results, we say that the repeated subsequences show the hierachical
structure of a piece of music.
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=1 HiRHMHEROME.

bar length (sec) bar length (sec)
music ID - g o Ropn Ros music ID - g o Ron R,s
01-12 1.738 1.740 1.742 1.002 1.001 93-21 1.684 1.792 1.695 1.007 0.946
02-11 2.500 2.500 2.508 1.003 1.003 93-24 1.608 1.580 1.579 | 0.982 | 0.999
03-09 2.055 2.052 2.043 | 0.994 0.996 94-04 2.470 2.448 2.461 0.996 1.005
13-03 2.336 2.332 2.322 0.994 0.996 94-14 1.964 1.952 3.878 1.974 1.987
13-13 2.400 2.376 4.760 1.983 2.003 94-16 2.222 2.224 2.229 1.003 1.002
20-14 4.796 4.000 1.184 | 0.248 0.296 94-22 1.892 1.920 1.858 | 0.982 | 0.968
20-05 2.180 2.164 2.160 0.991 0.998 94-26 1.792 1.776 1.788 0.998 1.007
20-07 1.908 1.920 3.808 1.996 1.983 95-01 2.132 2.332 4.249 1.993 1.822
20-10 1.756 1.740 1.742 0.992 1.001 95-02 2.032 2.032 4.064 2.000 2.000
20-13 2.824 2.792 2.832 1.003 1.014 95-03 1.972 1.968 1.974 1.001 1.003
23-03 2.108 2.088 4.180 1.983 2.002 95-04 1.320 1.320 1.324 1.003 1.003
23-10 1.968 1.968 1.974 1.003 1.003 95-07 1.892 1.920 | 0.952 | 0.503 | 0.495
24-02 2.444 2.424 2.461 1.007 1.015 95-08 1.328 1.320 3.297 2.482 2.498
24-05 2.408 2.144 | 4.714 1.958 2.199 95-09 1.848 1.848 1.858 1.005 1.005
24-08 2.172 2.164 2.160 0.994 0.998 95-10 2.312 2.308 4.621 1.999 2.002
25-04 2.428 2.424 1.207 0.497 0.498 95-11 1.380 1.372 1.370 0.993 0.999
25-06 2.696 2.696 2.694 | 0.999 0.999 96-01 2.072 2.068 2.090 1.009 1.011
31-04 1.948 1.968 3.901 2.003 1.982 96-02 1.596 1.480 | 3.204 2.008 2.165
31-12 2.476 2.476 2.461 0.994 0.994 96-03 2.065 2.068 2.067 1.001 0.999
32-03 1.952 1.968 3.901 1.998 1.982 96-04 2.552 2.552 2.554 1.001 1.001
32-04 2.264 2.264 2.276 1.005 1.005 96-05 2.136 2.144 2.136 1.000 | 0.996
32-06 3.015 3.000 2.996 0.995 0.999 97-02 2.464 2.448 2.438 0.989 0.996
32-11 2.120 2.052 4.110 1.939 2.003 97-03 2.523 2.528 2.531 1.003 1.001
65-03 1.852 1.820 3.646 1.968 2.003 97-04 2.564 2.580 1.300 | 0.507 | 0.504
65-04 1.995 2.016 1.997 1.001 0.991 97-06 3.243 3.244 3.251 1.002 1.002
65-11 2.320 2.284 4.528 1.952 1.982 97-07 2.582 2.580 2.577 0.998 0.999
93-04 3.080 3.076 1.486 0.483 0.483 97-08 2.608 2.608 2.601 0.997 0.997
93-13 1.281 1.304 1.277 | 0.997 | 0.979 97-09 2.529 2.528 2.531 1.001 1.001
93-14 1.809 1.804 1.811 1.001 1.004 97-10 3.629 3.380 | 3.646 1.005 1.079
93-16 2.394 2.376 2.392 0.999 1.007 97-11 3.817 | 3.808 | 3.808 | 0.998 1.000
93-17 1.740 1.820 1.742 1.001 0.957 20-12 1.902 1.894 1.904 1.002 1.004
93-20 2.434 2.492 2.438 1.002 0.978 98-09 1.459 1.417 1.439 | 0.986 1.015
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