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ABSTRACT*

This paper introduces a recording experiment for snare 
drum roll performance using a motion capture system. The 
roll performance is known to be a tremolo to produce a 
continuous sound by hitting the drumhead with drumsticks. 
At here, the style of a concert snare drum is employed. The 
roll performance is realized by quick rebounds on 
drumsticks repeatedly, producing sounds like white noise. 
The author previously analyzed the roll performance using 
a high-speed camera, showing the trajectory of each snare 
drumstick and clarifying the overlap region of rebounds 
between left and right drumsticks. The author presented the 
recording result at Forum Acusticum in 2005. This paper 
provides an additional recording of it using a motion 
capture system. In particular, the author introduces a 
methodology to record the drumstick each on each using a 
motion capture system by embedding reflected markers on 
the drumstick to calculate the location of the tip on the 
drumsticks. According to the classification of roll 
performance by a percussion player, the roll performance is 
categorized into four, as a combination of directions and 
numbers of strokes.  

Keywords: snare drum, motion capture, closed roll, 
performance analysis, digital musicology 

1. INTRODUCTION 

Snare drum playing is an essential part of orchestral or brass 
band performances of classical music. There are two types 
of snare drum rolls: open rolls and closed rolls. The former 
is played by alternately hitting the snare drum twice, while 
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the closed rolls are left to the player, and the aspect of the 
closed rolls has not been clear. The author reported the 
recording results of them in 2005[1] and analyzed the the 
performance using a high-speed camera. Eighteen years 
have passed since then, and several studies to model and 
synthesize snare drum sound were conducted [2-3]. Other 
studies shows the difference of arm motion on the drums 
[4], and EMG recording when drumming[5-7]. At this time, 
the author analyzed the performance recordings by a motion 
capture system. In particular, the author reports the results 
of the investigation on the number of strokes. 

2. RECORDING EXPERIMENT 

2.1 Experimental Condition 

Recording experiment for snare drum was conducted at 
Kunitachi College of Music (KCM). An optical motion 
capture system was used, where seven cameras are set in a 
room. The reflected marker on the tip of drumstick is not 
easy since it will occasionally be collapsed due to strokes 
by player. At here several markers are allocated on the 
middle of drumstick, as shown in Fig.1. Then the location 
of tip was estimated as calculating the relative distance from 
the markers on the middle. A marker on the bottom of 
drumstick is allocated but it is sometimes occluded in the 
hand of player, so the location of the bottom is also 
estimated from the markers. 
 

 

Figure 1. Reflected markers on drumstick. 

DOI: 10.61782/fa.2023.1235

2233



10th Convention of the European Acoustics Association 
Turin, Italy • 11th – 15th September 2023 • Politecnico di Torino 

 

 

 

 

Figure 2. Example of recorded trajectory (player 2) of y-axis of the tip on drumstick. 

 
Figure 3. Histogram for the number of strokes (or bounces) on single arm motion. 

2234



10th Convention of the European Acoustics Association 
Turin, Italy • 11th – 15th September 2023 • Politecnico di Torino 

 

 

 
Figure 4. Histogram of intervals between the conjunctive 1st strokes. 

 
 

2.2 Players and playing task 

Three percussion players (player 1, 2, 3) participated in this 
test. The player 1 belongs to KCM as bachelor student 
majoring percussion instruments. The player 2 and 3 belong 
to Graduate school of KCM as PhD student majoring 
percussion instruments. In particular, the player 3’s major 
background is marching band percussion instruments, 
whereas the players 1 and 2 are majoring classical style of 
percussion playing. The three players were asked to play 
closed roll for ten seconds. They were asked to play them in 
each of three dynamics patterns (such as forte, mezzo forte 
and piano) with five trials. After playing, the participants 
were asked to choose the best one by themselves, then only 
one trial for each dynamics condition is used on analysis. 

2.3 Example of recording 

An example of trajectory of tips of drumstick is shown in 
Fig.2. The trajectory is for the y-axis of the tips. The figure 
shows a typical result of the closed roll, in which strokes, or 
bounce clusters are alternatively repeated by left and right 
arms. Moreover, the change of dynamics is realized by the 
height of tips on the trajectory.  
 
 

 

3. ANALYSIS AND DISCUSSION 

3.1 Number of strokes in each stroke cluster 

As can be seen in the trajectory of snare drum roll 
performance, several strokes on a single arm motion are 
observed. The number of strokes, or bounces, is the point of 
player’s intension, then the number of strokes is thought as 
important. Here explores the histogram of the number of 
strokes is shown in Fig. 3. As can be seen in Fig.3, player’s 
tendency is different among three players. For player 1 and 
3, they tend to increase of strokes when playing in weak 
dynamics (p). In case of player 1, the number of strokes 
increases from four to five or six. For player 3, the number 
of strokes also increases from five to eight or up to nine. 
The player 2, however, does not show such tendency. He 
constantly produces four, or sometimes five in weak 
dynamics. The number of strokes in previous report [1] 
shows three, four or sometimes five in each cluster, but all 
of them were conducted under intermediate dynamics 
(mezzo forte).  

3.2 Interval of conjunctive 1st stroke  

The interval of conjunctive 1st strokes, which means the 
interval between left and right hand, is measured and listed 
in Fig. 4. Also, the averages of intervals are labelled on the 
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tile of each panel. The result of the interval shows different 
tendencies among players. For player 1, the average interval 
becomes longer by the change of dynamics from loud to 
quiet playing. For player 2, he also provides longer intervals 
by the change of dynamics from loud to quiet. On the other 
hand, the player 3 does not show such change. Compared to 
the previous report [1], the interval ranges from 250msec to 
350msec by professional players, and 200 msec for amateur 
player.  
 

4. DISCUSSION 

From the result of Figs 3 and 4, the change of dynamics is 
realized in both number of strokes and change of length on 
intervals. In player 1, he changes the interval longer and 
increases the number of strokes to realize quiet closed roll. 
The player 2 realizes the quiet closed roll by the change of 
length of intervals only. He never changed the number of 
strokes. On the player 3, he never changes the length of 
intervals but changes the number of strokes to realize quiet 
closed roll. As a whole, on the snare drum playing, players 
tend to change then length of intervals on 1st strokes, and/or 
the number of strokes in a single arm motion. 

5. CONCLUSION 

At here the author introduces the change of dynamics on 
closed roll may be realized by the change of length of 
intervals on 1st stroke, and/or, the number of strokes in a 
stroke cluster. The findings were not pointed out in my 
previous report [1], so it could become the guideline of 
acquiring the skill of closed roll by novice players.  
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