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Design and Implementation of Smart Mask based on IoT

Wang YiT, Hyenki Kim'"

ABSTRACT

Recently, the market for masks has been growing due to air pollution, sun protection, pollen allergies
and other reasons. In addition, the demand for masks has increased dramatically due to the new corona-—
virus from 2020, and masks are still one of the necessities of life. Although the reliance on masks is
increasing, there are many inconveniences associated with wearing masks for long periods of time. At
the same time, technology is developing rapidly, and the demand for smart wearable devices is
increasing. Therefore, at the moment when the fourth industrial revolution is underway, combining peo—
ple’s common necessities with IoT technology to bring new convenient experiences to people is an im-
portant direction for future technology development and product development. In this study, smart
masks were designed and implemented using IoT(Internet of Things) technology. The mask uses a mi-
crocomputer Adafruit circuit playground express, using the microcomputer’'s LED, optical sensors, can
be in the dark place light, and through the temperature sensor real-time grasp of body temperature
changes. If the body temperature rises above normal, the LED will turn “on” and activate the voice sen—

sor to warn yourself and others around you.
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Fig. 2. Project Hazel,

Fig. 3. C—face mask,



Fig. 4. Sound—activated LED smart mask.
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Components

Device Model

MicroController

Adafruit Circuit Playground Express

LED Module

Adafruit Circuit Playground Express comes with NeoPixels DS, D13

Light sensor

Adafruit Circuit Playground Express A8

Temperature Sensor

Adafruit Circuit Playground Express A9

Sound Sensor

Adafruit Circuit Playground Express comes with Sound Sensor

Power supply method

3 x AAA battery, Small Li-ion Battery
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Fig. 14, Real picture of mask,

Fig. 15. Below of setting temperature,

Fig. 16. More than setting temperature,
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#include <Adafruit_CircuitPlayground.h>

float temp;
float threshold = 37.0

void setupOf

Serial.begin(9600);

pinMode(13, OUTPUT);

pinMode(A4, OUTPUT);

CircuitPlayground.begin();

}

void loopO{

temp = CircuitPlayground.temperature();

temp = analogRead(0)*5/1024.0;

temp = tem-0.5;

temp = temp/0.01;

Serial.println(temp);

if(temp> threshold)
digitalWrite(13, HIGH);
digitalWrite(A4, HIGH);

else
digitalWrite(13, LOW);
digitalWrite(A4, LOW);
delay(100);
}

Fig. 17. Code for temperature detection,

i i e e,

Fig. 18. When the sound is small,

Fig. 19. When the sound is large,
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#include <Adafruit_CircuitPlayground.h>
void setup() {
CircuitPlayground.begin();
Serial.begin(115200);
}
void loop() {
Serial.println(CircuitPlayground.mic.soundPressureLevel (50));

CircuitPlayground.setPixelColor(Pixle,CircuitPlayground,
colorWheel(255);

}

Fig. 20. Voice sensor control code,
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Fig. 21. In case if light is sufficient,

Fig. 22, Dark environment,

#include <Adafruit_CircuitPlayground.h>
int value;
void setup() {
Serial.begin(9600);
CircuitPlayground.begin();
}
void loop() {
value = CircuitPlayground.lightSensor();
Serial.print("Light Sensor: ”);
Serial.println(value);
if(value > 245)
CircuitPlayground.clearPixels();
else
CircuitPlayground.setPixelColor
(Pixle, CircuitPlayground, colorWheel(255);
}

Fig. 23. llluminance sensor code,
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