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Abstract

With the recent development of LED technology, a study on LED control interfaces composed in
various installation spaces is actively progressing, and an interest in exhibitions that remotely control LEDs
and realize extended reality contents through the LED installations is increasing. It is necessary to study the
interface in which the virtual space and the real space are matched according to the spatial configuration of
the LED, and spatial expression according to the user's gesture is very important to provide content that
can change the real space realized through the movement of the HMD user and controller control. The
previously proposed extended reality content visually shows the virtual space and the real space at the
same time, or has a composition only in the virtual space, which has shown the limitations of extended
reality content. This paper proposes a system that uses an HMD-based controller to track data given to the
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controller along with the user's movement and gaze, and control the LED in the real space based on the
Keyword : LED, HMD, Controller, interaction, Web-server

information, and transmit the desired information to the LED installation through the HMD.
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void showPixel() {
Serial.print("tag : ");
Serial. println(command);

if(command = HOME TAG){
currentType = command;
telse{
if(command == COLOR _TAG){
currentType = command;

colorR = 255;
colorG = 0;
colorB = 0;

for(int i=0; i< NUM_OF COLUMN; i++){
for(int j=0; j<NUM_OF ROW; j++){
int idx =1 * NUM_OF ROW + j;
values[i][j] = 1;
1}
telse if(command == RESET TAG){
currentType = command;
for(int i=0; i< NUM_OF COLUMN; i++){
for(int j=0; j<NUM_OF ROW; j++){
values[i][j] = 0;
1
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delay(100);

for(int i=0; i<10; i++){
buffer[i] = 0;

}

bufferndex = 0;

for(int i=0; i< NUM_OF COLUMN; i++){
for(int j=0; j<NUM_OF ROW; j++){
int idx =i * NUM_OF ROW + j;
if(values[i][j] = 0){
strip.setPixelColor(idx, 0, 0, 0);
telse{

strip.setPixelColor(idx, colorR, colorG,
1
delay(50);
strip.show();
!
if(currentType == HOME TAG){

for(int i=0; i< NUM_OF_COLUMN; it++){
for(int j=0; j<NUM_OF ROW; j++){
int idx = i * NUM_OF ROW + j;
strip.setPixelColor(idx,random(0,255),
1y

delay(50);
strip.show();

}

colorB);

random(0,255), random(0,255));

[1% 1] LED N[O Z12[E

D2 AA

[Fig. 1] LED control algorithm program source
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const char HTTP_HEAD[] PROGMEM = "<IDOCTYPE html><html lang=\"en\"><head>"
"<meta
name=\"viewport\"content=\"width=device-width,initial-scale=1,user-scalable=no\"/>"
"<link rel=\"icon\" href=\"data:,\">";
const char HTTP_STYLE[] PROGMEM = "<style>"
"body{text-align:center;font-family:verdana; } "
"button {border:0;border-radius:0.3rem;background-color:#1fa3ec;color:#fff; line-height: 2.4rem;font-size: 1.2rem; widt
h:100%} "
"'<style>";
const char HTTP_ HEAD END[] PROGMEM = "</head><body><div
style=\"text-align:center;display:inline-block;min-width:260px;\">"
"<h3>ESP01 NeoPixel Control</h3>";
const char BUTTON_TYPE[] PROGMEM = "<p><button
style=\"width:40%;background-color:#12cb3d;\">ON</button>"
"<button
style=\"margin-left: 10%;width:40%;background-color:#1fa3ec;\">OFF</button></a></p>";
const char HTTP_END[] PROGMEM = "</div></body></htm[>";

void loop() {
WiFiEspClient client = server.available();
if (client) {
while (client.connected()) {
if (client.available()) {

String income AP = client.readStringUntil("\n');

if (income_AP.indexOf(F("H/1")) = -1) {
command = HOME TAG;
showPixel();

} else if (income AP.indexOf(F("R/1")) != -1) {
command = RESET TAG;
showPixel();

} else if (income AP.indexOf(F("C/1")) != -1) {
command = COLOR _TAG;
showPixel();

}

client.flush();

client.println(F("HTTP/1.1 200 OK"));

client.println(F("Content-type:text/html"));

client.println(F("Connection: close"));

client.println();

String page;

page = (const _ FlashStringHelper *)HTTP_HEAD;

page += (const _ FlashStringHelper *)HTTP _STYLE;

page += (const  FlashStringHelper *)HTTP HEAD END;
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[PAddress ipAddress = WiFi.locallP();
page += (const _ FlashStringHelper *)"<h3>IP Address: ";

+ String(".") +
String(ipAddress[3]);
page += (const _ FlashStringHelper *)"</h3>";
page += (const _ FlashStringHelper *)HTTP_END;
client.print(page);

client.println();
delay(1);
break;
1}
client.stop();
Serial.printIn(F("Client disconnected"));
13

page += String(ipAddress[0]) + String(".") + String(ipAddress[1]) + String(".") +String(ipAddress[2])

[18 2] LED 57|38} 125 T2y A4
[Fig. 2] LED Synchronization Algorithm Program Source
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