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Abstract

The drum is a highly physical instrument that requires the simultaneous use of both
hands and feet to produce multiple sounds. Consequently, even when a performer
wishes to add additional beats during a performance, there are no remaining body
parts available for manipulation, which imposes constraints on expressive freedom. To
overcome these limitations, this research focuses on the “face,” an otherwise unused part
of the body, with the aim of expanding the expressive range of drumming performance.
By utilizing electromyographic signals generated by cheek muscles as performance input,
we propose *Face Drum*, a novel drumming system that functions as a “body extension
interface,” providing additional control methods beyond the hands and feet.Specifically,
we constructed a circuit to measure surface electromyography (sSEMG), implemented a
system in which an Arduino converts the acquired signals into MIDI data and outputs
electronic sounds via DAW software, and developed a mechanical system that remotely
controls drumsticks through Arduino serial communication to physically strike the drum.
This system enables the addition of drum hits through facial expressions such as raising
the cheeks, allowing highly flexible performance control by integrating facial movements
into conventional drumming.Based on the concept of repurposing unused body parts
for performance control, this research demonstrates a novel approach to reconfiguring
the relationship between musical performance and the human body, and presents the
potential of body-augmented musical performance.

Keyword EMG, Body Augmentation, Drum Performance
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MRA V—Za—F (7x—X1)

#include <MIDI.h>

MIDI_CREATE_DEFAULT_INSTANCE () ;

const int emgPin = AO;
const byte emgNote = 36;
const byte velocity = 100;

const byte channel = 1;

bool emgNotePlaying = false;

//
//
//
//

// BEMICKE/ —bAY - ATDOLEVE

const int thresholdHigh

const int thresholdLow

void setup() {

MIDI.begin (MIDI_CHANNEL_OMNI);

Serial.begin (115200) ;

void loop () {

900;
700;

Bt Y -—HhzEKs s 7O/

HA93/— HESMIDI
J—= kA VEOROY T«
FEARAYTZF v >RILMIDI

(& > —HDEICHELC THE)

K]

/] &Fv>URIZEETMIC
/! TINVITBRIUTILVHS

int emgVal = analogRead(emgPin);
Serial.println(emgVal); // BiBEMOHIEZ> U TIE-ZX—TCHR GAER)

// /= b7 HE

if (emgVal > thresholdHigh &&

MIDI.sendNoteOn (emgNote,
emgNotePlaying = true;

X

// /= bFTHE

else if (emgVal < thresholdLow && emgNotePlaying) {
0,

MIDI.sendNoteOff (emgNote,
emgNotePlaying = false;

!emgNotePlaying) {

velocity, channel);

channel) ;

delay (10); // /A XBALEDT=& DFELVFFHE
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H8B V—2Id—F (71—X2)

int TR = 8; // VLA REBAHEY
int EMG_PIN = AOQ; // BBAESANEY
int threshold = 600; // RiE

int state = 1; // REE (F5#%, bUH—F) 1:2:

void setup () {
pinMode (TR, OUTPUT) ;
digitalWrite (TR, LOW);
Serial.begin (9600) ;
Serial.println ("START");

void loop() {
int emgValue = analogRead (EMG_PIN); // B&EMZHANS

Serial.println(emgValue);
switch (state) {

case 1: // K& :EMELDDHTOEL
if (emgValue > threshold) {
// BUMEZEBR-SIREE2A
state = 2; KE&2IIBIT //
digitalWrite (TR, HIGH); // YL/ REAoN

delay (200) ; // ®F¥F—70.30
digitalWrite (TR, LOW); // VLA KRHFIOFF
}
break;

case 2: // W& :EELDDH LDE2
if (emgValue < threshold) {
// BMEZTEI>TSRELICRS
state = 1;
}

break;

delay (10); // REIDISD

Group Report of 2025 SISP -21- Group Number 21-C



