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Analysis of Groove Feeling of Drums Plays

TETSUROH WATANABE T TAKASHI CHIKAYAMA t
T Dept. of Frontier Informatics, Graduate School of Frontier Sciences, The University of Tokyo

When we create a music on a computer, it is very difficult to express humanlike touch, called
“groove feeling”. We evaluate groove feeling of drums play quantitatively by analyzing a professional
drummer’s play, and aim at structuring a system of “humanlike” automatic playing. In this paper,
we defined the position of the virtual metronome, and analyzed time-lags between attacks and the
virtual metronome and attacks’ volume. As a result, we found significant differences in the deviation

of time-lags and the mean value of volume between each groove feeling.
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Table 1 {RIEA MO/ =LA T 24T HOTNDOFEE [ms]

W—=AEZA bDE Ob—A>F 1 FOEEIEDE)

INT—> 1 2 3 4
BPM 100 [ 132 100 132 100 [ 132 100 [ 132
R I 1T » [ F f 1 » I I 1 » [ F i
Hihat 1 faH —5.8 | —1.1 6.7 | —6.7 | —6.2 1.4 | —2.1 5.7 3.2 31 [44 ] —05
Cymbal | 1.5 fAH —8.8 [-13.7 1.3 0.6 | —7.3 —2.4 | —45 | —1.9 —2.2 —0.9 4.4 —5.4
2 faH 3.4 71 —6.9 5.1 8.2 3.1 —6.5 4.1 —6.0 —2.6 | 87 | —3.6
2.5 faH 1.3 1.6 4.2 4.6 7.5 0.8 1.7 | —80 | —4.5 —1.7 -3.0 —5.7
3 H 4.7 | 10.8 —9.3 1.7 4.2 —5.1 1.2 | —2.3 2.1 —3.6 | 3.5 7.2
3.5 fHH —4.2 | —4.6 —0.9 —1.0 | —1.5 —8.8 0.3 | —1.2 —0.9 —1.5 [-2.4 —2.5
4 1AH 3.9 3.0 —3.9 | —09 | —-1.4 0.8 2.1 1.0 2.5 —1.2 | 2.6 6.3
4.5 fH 54 | —3.1 8.8 —-3.3 | =3.5 10.2 7.9 2.7 5.9 8.4 [-0.6 4.2
Bass 1 AH —4.2 |-17.8 | —11.5 —8.1 |[-14.8 —0.6 | —5.9 | —4.8 —2.1 83 [-6.7 | —12.3
Drum 2 fH - - - - - - - - 6.5 | 5.6 4.4
2.5 fAH - - - 7. 9.3 | —12.0 - - - - - -
3 fEH —5.2 | —8.5 | —12.6 5.5 3.1 —9.0 | —1.8 [-12.4 | —1.7 1.0 2.2 | —11.1
3.5 i H - - - - —5.1 4.2 —1.8 - - -
4 i H - - - - - - - - - 59 | 5.3 6.4
Snare 2 fH —7.9 0.6 —7.0 3.1 | 11.1 —0.7 —6.1 0.1 —5.7 2.7 | 5.1 0.1
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Table 2 FIHEFEOFYE IRIFET—FHE] : V—RAEZYA FDZE OVb—A>FA FOEZEDHE)
INT—> 1 2 3 4
BPM 100 [ 132 100 [ 132 100 [ 132 100 [ 132
RS f 1 » | F S [ » | 7 f [ » | 7 S [ » | F
Hihat 1 faH —282.3 [ 140.3 —51.6 [-234.9 [~154.5 [-335.8 |-541.4 43.0 [-1024.9 | —353.6 1.9 [ —624.9
Cymbal | 1.5 fiH [[~1161.2 |[-234.0 220.4 |-785.1 |-371.4 |—-179.1 |-266.3 |—162.3 | —211.9 |-1003.1 |-433.0 | —151.6
2 fH —394.4 12.5 209.3 | —94.1 | —52.6 | 166.4 |-305.9 96.6 | —306.9 29.7 72.4 —43.6
2.5 1A [[-1060.4 [-282.6 460.1 [-532.1 [-419.8 2.6 [—452.0 [-320.8 —27.0 [~1040.9 [-423.8 —33.2
3 HH —270.6 | 243.2 | —106.0 |-210.1 |-205.9 |-159.8 |-434.5 | 112.4 |-1070.3 | —477.6 | —13.4 | —638.7
3.5 Ml |[-1045.9 [-242.5 276.6 |-775.0 |-456.9 |-182.0 |-226.5 |-219.8 | —128.5 |-1023.3 [-421.9 | —206.6
4 1AH —434.4 10.5 170.7 | —50.4 | —73.8 | 139.5 |-430.9 | —15.9 | —192.5 —83.3 | —0.1 49.4
4.5 fH |[[-1142.3 [-295.0 202.1 |-746.9 |-432.6 39.1 [-446.9 [-286.5 155.9 | —931.6 |-466.8 —32.2
Bass 11AH —428.8 |-369.8 |-1350.9 |-223.9 |-262.6 [-143.4 | 502.8 | 205.5 | —568.1 703.1 [-316.3 | —920.3
Drum PEEIE] - - - - - - - - - 832.5 [—241.6 682.9
2.5 fAH - - - |-646.1 |-567.0 | 113.9 - - - - - -
3 WH —662.5 |-608.3 [-1138.4 | 358.5 | —94.1 | 440.5 | 814.6 | 273.8 | —817.5 563.3 [-363.9 |-1019.0
3.5 fAH - - - - - - | 914.6 | 425.8 | —506.6 - - -
4 H - - - - - - - - - 797.2 [-286.0 609.1
Snare 2 fAH —156.0 | —26.1 315.4 | 114.8 60.5 | 308.3 51.0 83.9 77.6 318.2 56.1 | —140.8
Drum 4 J6H —122.9 | —25.8 281.9 | 203.8 20.3 | 207.0 | 339.9 | —55.6 186.4 195.4 7.0 | —198.6

Table 3 {RAA kO / — AICHT B HOTNOMEER [ms] : V—AEY A RDE Ob—ZA>H A ~OEEEDH)

NE—> 1 2 3 4

BPM 100 [ 132 100 [ 132 100 [ 132 100 [ 132

RS f [ » | F f T p» [ f f T » | F i
Hihat 1 AH —9.7 6.5 10.9 1.2 [ 39 8.7 8.9 3.7 7.5 —2.9 [ 3.0 —1.2
Cymbal | 1.5 fAH —5.0 2.4 5.4 3.5 | 3.4 5.8 0.0 5.3 4.0 —4.7 | 5.3 0.4
PEEIE] —2.5 3.4 7.3 1.8 | 4.8 3.5 1.9 6.0 1.8 —4.0 | 1.5 —3.0
2.5 H —0.9 | 10.5 3.7 3.0 | 3.7 0.1 4.5 71 94 | —09 | 5.3 4.1
3 H 0.4 2.1 3.7 29 [ 0.9 1.8 6.6 1.5 37 | —0.2 [ 0.0 4.1
3.5 H 1.2 1.0 1.0 5.1 [—1.1 —2.0 5.2 3.0 6.9 0.3 | 0.5 1.2
4 TH —0.5 2.9 5.9 37 1.5 0.5 6.5 1.9 15.5 —0.2 | 0.6 3.2
4.5 fAH —0.2 7.3 8.6 5.3 | 0.6 3.7 10.9 3.0 9.7 28 | 2.1 6.3
Bass 1 f8H —5.1 | —6.4 7.2 3.2 | 7.7 7.7 8.6 3.3 11.1 3.0 | 4.6 5.7
Drum PEEIE - - - - - - - - - —4.5 1.3 4.9
2.5 1H - - - 6.3 | 8.8 5.8 - - - - - -
3 H 1.0 9.9 4.2 4.3 | 2.0 6.8 7.5 -12.5 8.9 —0.4 | 3.9 3.9
3.5 H - - - - - - 5.0 2.4 5.3 - - -
4 F8H - - - - - - - - - —2.6 | 0.6 5.7
Snare 2 1l —0.8 3.1 6.5 0.9 | 3.8 4.8 2.8 44 1.9 —2.8 | 7.3 0.6
Drum 4 1AH 0.0 3.3 6.8 1.8 |-0.4 1.9 8.2 2.0 11.7 1.9 | 2.3 —0.3

Table 4 i EROEERZE [HkifT — 2 18]

=2 ETA NDE

OV=A>5 1 +D L& ZFIEDE)

T —> 1 2 3 4
BPM 100 [ 132 100 [ 132 100 [ 132 100 [ 132
RS ;S [ » | 7 f [ » | 7 ;S [ »p |  f f 1 » | 7
Hihat 1 f8H —79.2 [-103.5 —7.7 | 1855 65.3 | 110.0 | —37.5 —5.5 | —26.0 | 270.6 41.8 [ —39.9
Cymbal | 1.5 f0H —4.7 | —27.9 | 108.3 | 100.3 | —47.1 184 | —69.3 | —52.7 0.3 | —63.9 39.3 15.4
2 H —32.5 | —78.4 | 188.5 33.9 11.5 | 212.7 50.1 69.1 | 101.5 | —69.5 | —37.2 [-131.1
2.5 JHH 1487 | —67.4 | 108.5 | —39.0 |-105.2 | 189.2 | —82.8 | —44.1 | 114.1 | —64.9 91.8 | 177.9
3 H —79.8 | —99.3 | 150.7 40.3 69.4 71.4 61.3 62.9 | —85.0 | —80.8 31.5 [-138.4
3.5 0 H —0.2 1.5 81.6 | —17.4 | —77.5 242 | 131.6 | —55.5 443 | —75.5 80.5 | —20.4
41E  [197.1 10.6 | 165.8 | —30.1 471 —6.9 12.0 41.6 | —44.4 | 283.0 —9.6 28.2
4.5 11H 76 | —77.5 |-186.8 16.7 | —58.4 81.1 | —83.8 | —44.0 | 177.0 | —45.5 43.6 9.1
Bass 1IH ||-143.2 |-147.7 | 112.4 7.6 [-260.4 | 331.6 —2.3 | —67.5 | 309.6 39.6 40.6 | 170.4
Drum 2 1l - - - - - - - - - | 114.1 |-126.0 | —23.3
2.5 A H - - - 1 130.9 [-102.9 | 239.2 - - - - - -
3 H —2.5 17.2 65.9 | 238.9 8.0 | 269.6 67.2 |-292.2 7.8 [-129.0 | —53.9 | 343.9
3.5 i H - - - - - - | 496.7 | —3.5 | 178.4 - - -
4 TH - - - - - - - - - | 1882 29.5 10.1
Snare 2 T H 66.4 38.8 61.9 [-134.4 | —36.1 20.9 | —29.3 —3.3 84.9 | —50.4 87.6 | —31.5
Drum 4 1H 7.0 30.2 | 168.1 | —62.1 15.3 67.8 12.7 12.5 81.9 —4.5 2.9 27.9
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