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Abstract: This article focuses on the artistic presentation of percussion instruments in stage
performances. At present, the development of music art promotes the in-depth study of percussion
instrument performance, aiming at revealing the synergistic mechanism of percussion instrument
timbre shaping and body rhythm in stage performance. This article makes a comprehensive analysis of
their basic theory, synergy principle and influencing factors. It is found that at the physiological level,
the various parts of the player's body cooperate to realize timbre shaping and body rhythm;
Psychologically, the player's attention and emotional influence cooperate; Aesthetically, synergy brings
unique aesthetic experience. At the same time, factors such as playing skills, work style and stage
environment also act on the collaborative mechanism. A deep understanding of these synergy principles
and influencing factors is of great significance to enrich the theory of music performance, improve the
level of performers' stage performance, and provide strong support for the development of percussion
performance art.
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1. Introduction

In the field of stage performance art, percussion instruments occupy an important position with their
unique sound charm [1]. Percussion instruments can not only create a strong rhythm atmosphere, but
also add a different color to music works with its rich and varied timbre [2]. In the stage performance
of percussion instruments, the body rhythm of the performer can not be ignored, and it is closely
related to timbre shaping [3]. However, for a long time, there has been a relative lack of in-depth
exploration of the synergistic mechanism between the two in the music and performance circles.

With the continuous development of music art, the audience's aesthetic requirements for stage
performance of percussion instruments are increasing day by day. They are no longer only satisfied
with the accurate rhythm and wonderful timbre, but also pay more attention to the overall performance
of the performers on the stage, including the artistic appeal conveyed by the body rhythm [4].
Theoretically speaking, revealing the synergistic mechanism between them can further enrich the
theoretical system of music performance. Music performance theory covers many aspects, and the
performance theory of percussion instruments is the key component [5]. By analyzing the synergistic
relationship between timbre shaping and body rhythm, we can inject new content into this theoretical
branch and provide more solid theoretical support for subsequent related research [6]. From a practical
point of view, for the majority of percussion players, mastering the synergistic mechanism of the two
can significantly improve their stage performance level [7]. In the actual performance, if the performer
can accurately grasp the coordination between timbre shaping and body rhythm, he can interpret the
music works more vividly, enhance the artistic appeal and appreciation of the stage performance, and
thus bring a deeper aesthetic experience to the audience [8].

Multimedia visual presentation, real-time electronic sound processing, and the interaction between
lighting design and stage machinery have opened up a broader creative world for percussion players. In
this case, the coordination mechanism of timbre shaping and body rhythm has also encountered new
challenges and opportunities. For performers, besides mastering traditional performance skills, they
have to further adapt to the interaction with technical media. It's like using sensors to capture body
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movement data to trigger electronic sound effects; Or according to the change of lighting, the
performance intensity and body expressive force can be adjusted accordingly. This study will
comprehensively and deeply study the coordination mechanism between timbre shaping and body
rhythm of percussion instruments by using literature research, theoretical analysis and other methods,
and strive to contribute to the development of stage performance art of percussion instruments.

2. Timbre shaping of percussion instruments and body rhythm theory

Percussion instruments produce sound by tapping and rubbing, and its sound-producing principle
determines the diversity of timbre. The material of musical instrument itself, such as the material of
drum skin and the metal composition of gong, plays a decisive role in timbre. The way of playing is
also very important. Different percussion strength, position and tools used will make percussion
instruments produce completely different timbres [9]. For example, hitting the timpani with a hard
hammer makes the timbre solid and powerful; While tapping with a soft mallet, the timbre is relatively
soft. These factors together constitute the theoretical elements of timbre shaping of percussion
instruments.

Body rhythm refers to the rhythmic movement of various parts of the body during the performance.
It is not a simple physical action, but closely linked with the rhythm and rhythm of music. Body rhythm
can help players to grasp the rhythm more accurately and enhance the emotional intensity of music
expression [10]. When playing a cheerful rhythm, the player's body often unconsciously presents a
brisk and lively rhythm; When playing a soothing melody, the body rhythm will become more stable
and soothing (Figure 1). This interaction between body and music has its inherent theoretical logic,
which is related to the rhythm and emotional expression of music.

Figure 1 The body rhythm of the player

The timbre shaping of percussion instruments and body rhythm are inextricably linked at the basic
theoretical level. From the perspective of musicology, they all serve the overall expression of musical
works and jointly construct the artistic image of music. From the perspective of performance science,
both of them are important means for performers to present their art on the stage, which influence and
promote each other and lay the foundation for achieving wonderful stage performances.

3. Synergistic principle of timbre shaping and body rhythm

In the situation of stage performance, there is a complex and subtle synergistic principle between
timbre shaping and body rhythm of percussion instruments. These principles involve many aspects
such as physiology, psychology and aesthetics, and jointly construct the unique artistic charm of
percussion performance.

(1) Physiological synergy

There is a close physiological cooperation between the various parts of the player's body in
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realizing timbre shaping and body rhythm. Taking snare drum's performance as an example, the player
controls the strength, speed and position of the drumstick on the drum surface through the coordinated
movement of arms, wrists and fingers, and then shapes different timbres. At the same time, other parts
of the body, such as the waist and legs, will be adjusted accordingly to maintain the balance and
stability of the body and ensure the fluency of playing movements. This is a kind of physiological
coordination between various parts of the body. Table 1 shows this process.

Table 1: The Relationship between Body Parts and Timbre, Rhythm in Snare Drum Performance

Body Impact on Timbre Role in Body Rhythm

Part

Arms | Determines striking force; greater force results | Provides overall motion power and

in a louder timbre, while lesser force produces controls the speed of the
a softer timbre performance rhythm

Wrist Flexibly adjusts the striking angle, producing Enables quick and rhythmic

different timbral textures at various angles swinging, aiding in rhythm control
Fingers Precisely controls subtle movements of the Fine-tunes the drumsticks to enhance
drumsticks, affecting the clarity and the delicacy of the rhythm

articulation of the timbre
Waist | Stabilizes the body's center of gravity, ensuring | Coordinates the overall body rhythm,

more stable transmission of striking force and echoing the performance rhythm
indirectly influencing timbral stability
Legs Supports the body, providing a stable Adjusts body posture through slight
foundation for the upper body's performance leg movements during performance,
actions and ensuring consistent timbre coordinating with the overall rhythm

It can be clearly seen from Table 1 that each body part performs its own duties and cooperates with
each other in timbre shaping and body rhythm, forming an organic whole. This physiological synergy is
the embodiment of muscle memory and physical coordination formed by percussion players after
long-term training.

(2) Psychological coordination

In the special environment of stage performance, the psychological factors of the performer play a
key role in the coordination of timbre shaping and body rhythm. The attention distribution of players is
very important. They need to pay attention to the overall performance of music and accurately control
timbre shaping and body rhythm. When playing a work with complex rhythm and changeable timbre,
the performer should not only predict the timbre requirements of each note psychologically, but also
coordinate his body to make corresponding rhythm. In addition, the emotional state of the performer
will also affect the coordination between the two. When the performer is in a passionate mood, he may
unconsciously increase the percussion intensity, make the timbre stronger, and at the same time, the
body rhythm will be more passionate and energetic; When the emotion tends to be calm, the timbre will
become soft and the body rhythm will be relieved. This interaction between psychology and body
movements enables players to naturally realize the coordination of timbre shaping and body rhythm
according to the emotional needs of music works.

(3) Aesthetic coordination

From the perspective of audience's aesthetic experience, the coordination of percussion instrument
timbre shaping and body rhythm can produce unique aesthetic effect. When the two works well
together, the audience receives not only wonderful music sounds, but also an artistic enjoyment that
combines vision and hearing. This aesthetic synergy can enhance the artistic appeal of music works and
make the audience understand and feel the emotion and artistic conception conveyed by music more
deeply. It meets the audience's aesthetic needs for the diversity and comprehensiveness of stage
performances, and makes percussion performances bloom more brilliantly on the stage.

4. Analysis of the factors affecting the synergy mechanism

(1) Playing skill factors

The synergistic mechanism of timbre shaping and body rhythm of percussion instruments does not
exist in isolation, but is influenced by many factors. Playing skills largely determine whether timbre
shaping and body rhythm can achieve good coordination. Taking Malimba's performance as an
example, different percussion techniques will produce completely different timbre effects, and at the
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same time, the body is required to make corresponding rhythm coordination. The influence of
Malimba's different playing skills on timbre and body rhythm is shown in Table 2.

Table 2: The Impact of Different Marimba Performance Techniques on Timbre and Body Rhythm

Performance Timbral Volume Note Dominant Body Body Rhythm | Coordination
Technique Characteristics Control Duration Body Rhythm Frequency Requirements
Performance | Rhythm Part | Amplitude for Performer
Single Clear, singular Volume Short note Arms Small, Variable Average,
Mallet timbre with directly duration, primarily, adjusted depending on mainly
Striking strong determined by dependent wrist as slightly with rhythm, focused on
articulation force, easy to on striking support force relatively arm-wrist
control intervals flexible coordination
Double Coherent, Volume Continuous Coordinated Moderate, Fast and High,
Mallet flowing controlled note arms, stable matching uniform, requires high
Alternating timbre with through duration, waist rhythm maintaining coordination
Striking prominent coordinated determined intensity rhythm of arms and
rhythm arm force, by stability waist
complex alternating
speed
Roll Sustained, Volume Continuous Hands Small, Extremely fast Extremely
mellow timbre adjusted note primarily, focusing on and stable, high, requires
with a blended through a duration, body fine hand ensuring high
feel combination reliant on leaning control uniform coordination
of striking continuous forward as timbre of hands and
frequency and striking support overall body
force control
Trill Playing Trembling, Volume Note Wrist Moderate, Fast and High,
lively timbre influenced by duration dominant, adjusted rhythmically requires
with a combination determined arms for with trill varied flexible wrist
expressive of force and by minor intensity and stable
quality frequency, performance | adjustments arm
rich in needs, coordination
variation flexible
Accent Prominent, Large volume Short but Coordinated Large, Single High,
Emphasis heavy timbre produced by prominent arm and emphasizing prominent requires
Striking with strong forceful note shoulder a sense of strike, coordinated
focus striking, duration, force power synchronized force control
emphasizing instant burst with rhythmic of shoulders
contrast accents and arms

As can be seen from Table 2, complicated playing skills require the player to have higher physical
coordination and accurate control over timbre. For example, in the rolling technique, the player not
only needs to shape a round and continuous timbre through the rapid alternating tapping of his hands,
but also relies on the steady leaning forward of his body to ensure the accuracy and rhythm of the
tapping. Any deviation in any link may destroy the coordination between timbre shaping and body
rhythm.

(2) Style factors of works

Different styles of musical works have specific requirements and restrictions on the coordination
mechanism between timbre shaping and body rhythm of percussion instruments. Classical music pays
attention to rigorous structure and delicate emotional expression, and percussion instruments usually
play a role in assisting rhythm or creating a specific atmosphere. At this time, the performer needs to
cooperate with timbre shaping with relative restraint and accurate body rhythm, and pursue the purity
of timbre and the stability of rhythm. In modern music works, composers often break through the
tradition and make innovative explorations on the timbre of percussion instruments, requiring players
to use special playing techniques, and their body rhythms are more free and exaggerated. In some
avantgarde music's works, the performer may need to create a strange timbre by unconventional
percussion, and his body will make a large and creative rhythm to suit the unique style of the works.

Folk music style also has an impact on their synergy. Taking the traditional gongs and drums music
in China as an example, its rhythm is lively and enthusiastic, emphasizing collective cooperation and
interaction. Players' body rhythms are often large and full of vitality to convey rich folk customs, and at
the same time, through the combination and change of timbre between different instruments, they
create a grand sound effect.

(3) Stage environment factors

Stage environment is another important factor that affects the coordination mechanism. The size of
the stage space will have an impact on the tone color transmission and the player's body movements. In
a small stage space, the sound reflection is faster and the timbre is relatively concentrated, so the player
may need to properly control the percussion strength to avoid the timbre being too sharp and harsh, and
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at the same time, the body rhythm will be limited by space and the amplitude will be relatively reduced.
On the contrary, in a large outdoor stage, the sound transmission is scattered, and the performer needs
to increase the percussion intensity to ensure that the timbre is clear and audible, and the body rhythm
will be more stretched and unrestrained to adapt to the open space environment. The sound equipment
and acoustic characteristics of the stage will also affect the timbre effect. Players need to adjust their
playing methods and body movements according to the actual situation in order to achieve good
coordination between timbre shaping and body rhythm.

(4) Factors related to performers

Apart from external factors such as skill, style and environment, the performer's own physiological
conditions, training background and artistic concept have an influence on the synergistic effect of
timbre and rhythm. Different players have different physical functions, such as arm length, muscle
explosive force and endurance. These factors will directly affect the control mode of percussion
instruments and the range of timbre expression. Players with longer arms may have an advantage in
strength when playing large-size instruments such as drums; Players with flexible hands are better at
expressing dense and fast sound groups.

At the same time, the player's training experience and aesthetic orientation will also shape his
collaborative style. Musicians who have undergone strict classical training may pay more attention to
the accuracy of timbre and the moderation of rhythm; However, players with jazz or world music
background tend to adopt more improvisational and expressive body language. Therefore, the
collaborative mechanism is not a fixed model, but a personalized performance system constructed by
the performer according to his own conditions and artistic understanding.

5. Conclusions

This study focuses on the synergistic mechanism of percussion instrument timbre shaping and body
rhythm in stage performance, and has gained a lot through in-depth exploration in many aspects. Based
on the basic theory, it is clear that the timbre shaping of percussion instruments is based on the
principle of sound production and related influencing factors, and the body rhythm is closely related to
music, which is internally related in the fields of musicology and performance.

On the principle of synergy, physiology, psychology and aesthetics work together to build a
complete mechanism. Physiologically, all parts of the player's body, such as arms, wrists, fingers, waist
and legs, are closely coordinated in tone shaping and body rhythm, and form an organic whole through
long-term training. On the psychological level, the player's attention distribution and emotional state
play a key role in regulating their coordination. Aesthetically, good coordination brings the audience
the artistic enjoyment of visual and auditory integration, and enhances the artistic appeal of the works.

The factors affecting the synergy mechanism are diverse and key. In terms of playing skills,
different techniques, such as Malimba's single-mallet percussion and double-mallet alternating
percussion, have specific requirements for timbre and body rhythm, and the players need to have
corresponding coordination. The styles of the works are different, and classical, modern and folk music
have different restrictions and requirements on the collaborative mechanism. The stage environment,
including the size of space, audio equipment, etc., also urges players to adjust their ways to achieve
synergy.

To sum up, the synergy mechanism revealed in this study enriches the theoretical system of music
performance and provides practical guidance for performers. In the future, it is expected that more
research will be carried out on this basis to further promote the development of percussion performance
art and inject new vitality into stage performance.
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