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Automatic DJ Mixing System Based on
Measurement Function of User Discomfort on Music

Hirowmi IsH1zakl1, ! KerncHiro HoasHi'!
and YASUHIRO TAKISHIMA !

This paper proposes a novel method to develop an automatic DJ mixing sys-
tem, which enables smooth transition between individual songs by adjusting
the tempi of the current and next songs, and aligning the position of beats. To
develop such a system without disrupting listeners, there are three issues that
must be solved: (1) decision of playing order, (2) minimization of user discom-
fort, and (3) octave errors of tempo estimation. In this research, we first define
a measurement function of user discomfort, based on user experiments. This
function is utilized in the proposed system to automatically calculate playing
order and adjust the tempi of the songs to reduce user discomfort. Furthermore,
the system implements a unique tempo adjustment method, which is robust to
octave errors of tempo estimation. Subjective evaluation results showed that
the proposed method is capable of high-quality automatic DJ mixing compared
to conventional methods.
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Fig.1 Conceptual illustration of naive DJ mixing.
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Fig.2 The interval of gradual BPM change.
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Fig.3 Correlation of average user ratings and amount of tempo adjustment.
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Fig.4 Distribution of user discomfort to tempo adjustment factor (left: normal distribution, right:

cumulative frequency distribution).
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Fig.5 Framework of full-automatic DJ mixing system.
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Table 3 Subjective evaluation measures for subjects.

ooo goooooooooa goooooooooooooa ooad
5 gooooo gooooo ogooooo
4 oood ooooad ooooo
3 ogooaog ogooog oo
2 oood pgooooo ogoooooo
1 ooood oooooooo ooooo
5 :
Mizxzx57L
B PEEIN
4, 4
7
Bal il
&3
=
e
2, 4
1 . "
L3 1) R LR mEE

08 O0000O0OO00O0ODOOOOODOODOOOODOODOOOODODOOOO
Fig.8 Average of user ratings in proposed and naive DJ mixing systems.
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Fig.9 Distribution of relative frequency of tempo adjustment factors in song-to-song transitions of

proposed and naive DJ mixing system.
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