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ABSTRACT

User Emotional Evaluation Of Lighting Changes

— Focusing On User Response Of The LED Blink Rate —

Yoo, Jong Hun
Advisor : Prof. Kim, Byung Wook
School of Design and Creative Engineering.

Greaduate School of Chosun University

Artificial lighting that uses electricity has developed greatly since
Thomas Edison invented light bulb. Due to invention of LED, light pollution
by light change is on the rise social issue to the social issue. With the
LED invention that is easily controllable, the artificial light source
expanded its role from lighting in the dark to design element and are
actively used in road installation including traffic lights and household
appliances, etc. Nevertheless, its extensive application is with the limited
purpose of lights design as light change is used with the sole main

purpose in visual without index.

In this study, we aim to present an index of emotional lighting to
researchers and developers on flickering speed change among various
dynamical changes implemented by LED after studying user’s emotional

change and designing lights followed by.

For LED flickering experiment, we classified LED form into point,
horizontal line, vertical line, circular line, diffusing surface in 10ms

measure then analysed after the planning and the experimental survey.

First, PAD model(Pleasure - Arousal - Dominance,

Collection @ chosun



pleasant—awakening—superior) was used for experimental survey as
measurement to extract 18 pairs into human facial expression. Vocabularies
related to dual speed are extracted to 4 adjectives : nervous, comfortable,
calm, bored and extracted familiar that shows experience with flicker and
unfamiliar. These extracted 6 adjectives were applied on a flicker test of

LED for application of light design

Second, according to experimental survey, flickering speed experimented
centrally on emotional adjectives showed average 71.3ms in “nervous’,
average 71.3ms in ‘comfortable”, average 366.4ms in “calm’. average
510.9ms in “bored”, average 256.1ms in ‘familiar’, average 204.8ms in
“unfamiliar”.

Third, flickering speed experimented centrally on LED form showed
similar speed in “point” and “horizontal line”, all adjectives except ‘nervous”
showed slow speed in expanded circular surface. Fourth, similar form was
shown in “nervous” and “unfamiliar”’, as well as “comfortable” and “calm’

which therefore shows these two adjectives do not need a distinction.

Through the study, it was comprehended that LED light’s flickering
shows different emotion according to light’'s form. Users’ emotion
assessment was experimented in limiting flicker for appropriate speed of

products’ form and purpose that is only used to draw attention.

Moreover, fundamental guideline and application plan data was given in
everyone’'s plan of manufacture who uses flickering included in the

products to complement the problem of unquantified flickering speed.

According to the result, assessment of presented emotion was discovered
with the average speed less than 1 second. We expect that this study
becomes a foundation on light movement implemented with LED, especially
on the effect of flickering on the emotion and that all researchers who use

flickering LED direct and express freely to their intentions.
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© Arduino I=

const int clkPin= 2;
const int dtPin= 3;
const int swPin= 4 ;
int encoderVal = 0;
boolean state = 1;

int counter = 0;

const int buttonPin = 5;

const int ledPinl = 7;
const int ledPin2 = 8;
const int ledPin3 = 9;
const int ledPin4 = 10;

const int ledPinb = 11;

int ledLight;

int ledState = HIGH;

int buttonState;

int lastButtonState = LOW;
int buttonCount =0;

long lastDebounce Time = 0;
long debounceDelay = 50;

void setup() {
pinMode(clkPin, INPUT);
pinMode(dtPin, INPUT);
pinMode(swPin, INPUT);
digitalWrite(swPin, HIGH);
Serial.begin(9600);
pinMode (buttonPin, INPUT);
for(int i =7;i<12e;i++){
pinMode(i, OUTPUT);
+

}

void loop() {

int change = getEncoderTurn();/
encoderVal = encoderVal — change;
if (digitalRead(swPin) == LOW)
{

encoderVal = 0;

}
Serial.printin(encoderVal);
//Serial.println(ledLight);

int reading = digitalRead(buttonPin);
if (reading != lastButtonState) {
// reset the debouncing timer
lastDebounceTime = millis();
}

if ((millis() — lastDebounceTime) > debounceDelay) {
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if (reading != buttonState) {
buttonState = reading;
if (buttonState == HIGH) {
buttonCount ++;
+
}
+

switch(buttonCount%5){
case 0:
ledLight=ledPinl;
break;
case 1:
ledLight=ledPin2;
break;
case 2:
ledLight=ledPin3;
break;
case 3:
ledLight=ledPin4;
break;
case 4:
ledLight=ledPin5;
break;
}
if(state){
digitalWrite(ledLight, HIGI);
delay(10);
counter++;
}
else{
digitalWrite(ledLight, LOW);
delay(10);
counter++;
}
if(counter>= encoderVal){
counter=0;
state =!state;
i
lastButtonState = reading;
for(int i =7;i<1L;i++){

digitalWrite(i,LOW);
i
i
int getEncoderTurn(void)
{

static int oldA = HIGH;
static int oldB = HIGH;
int result = 0;
int newA = digitalRead(clkPin);
int newB = digitalRead(dtPin);
if (newA != oldA || newB != oldB)
{
if (oldA == HIGH && newA == LOW)
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{
result = (oldB * 2 — 1);
+
}
oldA = newA;
oldB = newB;
return result;
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