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ABSTRACT

This paper proposes a system that can automatically gen-
erates the hit times for music rhythm games. In this system,
we apply HPSS (harmonic/percussive source separation)
to obtain the harmonic and percussive components [1]. A
weighted onset detection method based on spectral flux is
used to acquire the onset information from both compo-
nents. The identified onsets are combined and grouped to
generate the hit times of the given music. The system is
implemented in an Android pad and can be demonstrated
directly to show the playability of the automatic generated
hit times.

1. INTRODUCTION

A music rhythm game is a game that player can hit or touch
the panel to match the hit times (usually the onset times of
instruments) in a given music piece. Most of the hit times
are designed and annotated by human manually to make
them playable with a certain level of difficulty. This anno-
tation process is time consuming and requires a lot of ex-
perience. So our goal is to automate the process and let the
user be able to play the rhythm game using any piece of
music from him/her personal collection.

In this paper, we describe a system that can automati-
cally generate the hit times of a given music piece to be
used in a music rhythm game. The system provides an in-
terface for the user to upload a music piece from a mobile
device. A server program will analyze the music and return
the hit times to the client side for the corresponding rhythm
game. Figure 1 shows the gameplay view of the proposed
system. Based on the generated hit times, the note tokens
on the left and right channels will fall down sequentially
alone two timelines respectively, and the user need to hit
the screen on the baseline at the right time to eliminate the
note tokens in order to achieve a high score.

Figure 2 shows the basic blocks of the proposed system.

The hit times of a given music may exist in the form of
onsets in both harmonic component (such as string instru-
ments or human voices) and percussive component (such
as drums or cymbols). Thus, we need to separate the given
music signal into harmonic and percussive sources by
HPSS (harmonic/percussive source separation) [3]. After
HPSS, onset detection is applied to both sources to find the
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Figure 1. The screenshot of the automatically generated music
content and the layout of the proposed system

onsets in both parts. Here, we proposed a weighted version
of spectral flux to achieve more precise onsets [1][2][4].
The final hit times are obtained by merging the results of
onset detection on both sources, and eliminating hit times
that are too close. Moreover, the hit times are grouped into
various sets according to the levels of difficulty which is
based on the density of the hit times.

The format of the output file is also shown in figure 2.
More specifically, as shown in Fig 2, The first column of
the output is the hit times, the second column is the channel
ID of the falling note tokens, and the last column is the
levels of difficulty. The channel assignment is based on by
k-means clustering on the MFCC at the hit times, such that
different channels are likely to host onsets from different
instruments.
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Figure 2. The basic blocks of the proposed system
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