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Abstract

This thesis addresses the design and development of a low-cost, standalone smart
system for indoor air quality (IAQ) monitoring. The system aims to measure particulate
matter (PM) concentrations and evaluate the impact of several common indoor
pollution sources, such as perfumes, incense, combustion processes, and dust. The
proposed system utilizes the PMS5003 sensor, which is based on laser scattering
technology, to measure concentrations of various particulate sizes (PM, 4, PM, s, and
PM,,), integrated with an Arduino board for data processing.

To ensure completely autonomous and standalone operation, the system is equipped
with a display screen for real-time, direct visualization of measurements and results,
An SD card module for automated data logging and storage, enabling subsequent
statistical analysis, research, and smart evaluation and, A visual alert mechanism to
provide immediate visual indicators of air quality levels based on predefined
thresholds.

The system was validated through a series of practical experiments involving five
different indoor pollution sources: alcohol-based perfume, lighter flame, incense
smoke, chalk dust, and air freshener. The results demonstrated the system's high
capability to accurately and rapidly detect fluctuations in particulate matter
concentrations, revealing distinct variations in the behavior of each pollutant regarding
both impact intensity and atmospheric residence time.

This study demonstrates that the designed system offers a practical, cost-effective, and
efficient solution for indoor air quality monitoring and environmental data collection.
Furthermore, it possesses the potential for future integration with smart control systems
and building ventilation units to enhance indoor environments and mitigate associated
health risks.

Keywords: Indoor Air Quality (IAQ), Particulate Matter (PM), Smart Monitoring
System, Arduino, Proteus Simulation, Data Logging.
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<include <Wire.h#

<include <LiquidCrystal_12C.h#
<include <RTClib.h#

<include <DHT.h#

<include <SD.h#

<include <SPIl.h#

DHT22 //

define DHTPIN 7#
define DHTTYPE DHT22#

<DHT dht(DHTPIN, DHTTYPE)
0x20 ,ls:e — PCF8574 - AO=A1=A2=GND ,. LCD //
<LiquidCrystal_12C lcd(0x20, 20, 4)

RTC DS1307 //
‘RTC_DS1307 rtc

SD Card //

define SD_CS 9#
PM Sensor DFRobot 12C //

define PM_12C_ADDR 0x19%#

} struct PMData
uintlé_tpml 0

uintlé_tpm2_5
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uintl6_t pm10

<bool valid

f

} OPMData readPM

:PMData d = {0, 0, 0, false}
‘Wire.requestFrom(PM_12C_ADDR, 6)

+ if (Wire.available() >= 6)
«0d.pm1_0 = (Wire.read() << 8) | Wire.read

«0d.pm2_5 = (Wire.read() << 8) | Wire.read
«0d.pm10 = (Wire.read() << 8) | Wire.read

«d.valid = true

{

creturn d

{

======z======================================= //
SD e daas //
============================================= //

} void saveToSD(DateTime t, float temp, float hum, PMData pm)
<File f = SD.open("'log.csv", FILE_ WRITE)

«f (1f) return

solg 5y calll yuly //

if (f.size() ==0)

f.printIn("Date, Time, Temp_C,Humidity %,PM1.0,PM2.5,PM10")

<char row[90]

Csprintf(row, "%02d/%02d/%04d,%02d:%02d:%02d,%. 1f,%.1f,%d,%d,%d
-Ot.day(), t.month(), t.year

<Ot.hour(), t.minute(), t.second

.temp, hum

«pm.valid ? (int)pm.pm1_0: -1
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pm.valid ? (int)pm.pm2_5: -1
«pm.valid ? (int)pm.pm10 : -1

f.printIn(row)

:Of.close

{

=====================s=s=s=s=s=============== //
LCD Ll joye //
=====================s=s=s=s=s=============== //

} void updateLCD(DateTime t, float temp, float hum, PMData pm)
<char buf[21]

ot 1 S //

<lcd.setCursor(0, 0)

sprintf(buf, "Date: %02d/%02d/%04d ", t.day(), t.month(), t.year())
<lcd.print(buf)

a2 /)

<Icd.setCursor(0, 1)

ssprintf(buf, "Time: %02d:%02d:%02d ", t.hour(), t.minute(), t.second())
<lcd.print(buf)

Ggloy g 550l :3 el //

<lcd.setCursor(0, 2)

if (tisnan(temp) && lisnan(hum))
sprintf(buf, "T:%.1fC RH:%.1f%% ", temp, hum)

else
sstrepy(buf, "DHT22 Error! ")

dcd.print(buf)

(PM) <1531 535 4 Jlaiidl //
<Icd.setCursor(0, 3)
If (pm.valid)
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ssprintf(buf, "PM2.5:%d PM10:%d

else
«strepy(buf, "PM Sensor: N/A

dlcd.print(buf)

} ovoid setup
<Serial.begin(9600)
«OWire.begin

«0dht.begin

--—-LCD ---//

<Olcd.init

:Olcd.backlight
<Icd.setCursor(2, 1)
dcd.print("Air Quality v1.0")
«delay(2000)

«Olcd.clear

---RTC---//
}+if (Irtc.begin())
<lcd.setCursor(0, 0)

")

", pm.pm2_5, pm.pm10)

ded.print("RTC ERROR! Check wiring")

‘while (1) delay(100)

{
}+1f (Irtc.isrunning())

«rtc.adjust(DateTime(F(__DATE_ ), F(__TIME_)))

{
~--SD ---//
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<Icd.setCursor(0, 1)
}+ 1f (1ISD.begin(SD_CYS))
ded.print("SD Card FAILED! ")

«delay(2000)

} else {
ded.print("SD Card OK ")

<delay(1000)
{

«Olcd.clear

} ovoid loop

<ODateTime now = rtc.now

«Ofloat temp = dht.readTemperature
«Ofloat hum = dht.readHumidity
c<OPMDatapm =readPM

LCD Ll oy //

updateLCD(now, temp, hum, pm)

SD e daas //

:saveToSD(now, temp, hum, pm)

31,1 Serial Monitor //
«("/HSerial.print(now.day()); Serial.print
«("/HSerial.print(now.month()); Serial.print
«(" "HSerial.print(now.year()); Serial.print
«(:"Serial.print(now.hour()); Serial.print
«(:"Serial.print(now.minute()); Serial.print

«Serial.println(now.second())
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Serial.print("Temp: "); Serial.print(temp)

«("zHSerial.print(" C Hum: "); Serial.print(hum); Serial.printin
}+ if (pm.valid)

Serial.print("PM1.0: "); Serial.print(pm.pm1_0)

Serial.print(" PM2.5: "); Serial.print(pm.pm2_5)
<Serial.print(" PM10: "); Serial.printin(pm.pm10)

} else {

<Serial.printin("PM Sensor: N/A")

{

G e e P R "Serial.printin

<delay(2000)

{

P Aeiualt oomapdt 3553 2Exlol)

#include <Wire.h> II' 3 AlSe sle il 12C 2ilidl ps Juolsill
#include <LiquidCrystal_I2C.h> // 11 ials doss clewind LCD §43 0 12C
#include <SPI.h> I1 3 diisms sle aieal SPI 5,51 201 Jsu390 g Juo 5200 SD
#include <SD.h> I 5,250 0) e e 5500l g Juids g sle il SD
#include <RTClib.h> Il a3l de Ll Y390 Lisms sleail DS3231
#include <EEPROM.h> Il e clslae¥l dasst iaSIa) 5yl Lasne sle il

sl yesall pliazil

LiquidCrystal_12C lcd(0x27, 20, 4); /I com 2aladl (23,2320 5 350e 4 eyl
Ole2at1OX27
RTC_DS3231 rtc; T e 50 g Jolaild dia 33l de Ll (3ls Cayya

I 551001 5 1200 Uity d I o gliadl souss EEPROM wlldl daast

7
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const int EEPROM_LOG_ADDR = 0; /) Jumet! il dais 15300 caBgin ey

T(Janiy
const int EEPROM_ALARM_ADDR = 1; /] ;Lat j1a¥) o> ded dass olsic PM2.5

I === 2 30 515390 Gaolis Cay yas =--

constintbtnUp  =4; /] <3, usadl Juo sl 53314 (euall 33035 5aual)
const int btnDown =5; /] <3 ugsadly Jus skl 53015(eu@l! (adiy Joplh)
const int btnEnter = 6; // <3, ustl Juosll H3316(Laindly Joaally 258l 5all)

constint btnBack =7; /' «a; jusaadls Jus sll 3317 (Caliell 6 g 5319 29 ,5200)
const int chipSelect = 10; // «a, (5081105 yss il o yemy @smill anztl SD (CS)

Il == Gy 3 YD) molally @Eamil Gunlis Caypai ==
const int ledGreen = AL; // sautl le s V1AL findis Jumetl! Ul ) paiealy e ins
const int ledYellow = A2; // saitl Jle a1 A2: lisall sie lax fay pew icang Gaess

dade 5,500

Il alsidtg ailid! calga ! ol Labtize | WLt Cay yad
pladly > A

enum State { LIVE_DATA, MAIN_MENU, SHOW_RTC, SD_MENU,
SET_ALARM, LANG_MENU };

State currentState = LIVE_DATA; /] <ULl dgaly o Juiall sie £581.0Y| Ul

3yl Ll

enum Language { EN, FR }; /] i yatly d3udou¥1) do bt culall] Ca yas

Language currentLang = EN; // i3 u¥1 o Jiadall sie Lo |ymeYl )

int menuCursor = 0; /] i s )31 LSEI 2. qguall yii5e gBse pimil yuite
const int maxMenultems = 6; // 11 LaSlall o lic sue Slax)
int alarmThreshold = 35; // (s y£ala01 e Lisy o) Sl 120) aond sl o] eyl

bool ecoMode = false;  // iallall ;o5 s g slals] o7 Jusdid yuite
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bool sdLogging = false; // cidsie ai Lils dads Jumaill b e 59 puiia

bool sdReady = false;  // alaxicd jala g dide Cajaill @3 5 ,Solill @y Ja s 59 it

Il 150G Jammeatld 1o 13 L3 0 28l e (gt A8 9ana
const int loglntervals[] = {5, 10, 30, 60, 120, 300, 600, 1200};
const int numintervals = 8; /] igayl elymalt i bl el Ll sue

int intervallndex = 0; I a1 300) 30 dza 3l 5,300 ol 511505
unsigned long lastLogTime = 0; // Gl s yslill daastl did @3 g a7 (ol i

|yl

int SUbSDCursor = 0; // due yall s yoolall £aild I3 1y mawaill ji5e
int subLangCursor = 0; // e yall el daild ol maail] ;dis5e

Il Lt elel 3 o o3t el e (PML.0, PM2.5, PM10) il s i ey
uintl6_t pm10 =0, pm25 = 0, pm100 = 0, maxPM25 = 0;
uint8_t buffer[32]; /I 11 puemit (ol d852m32 pulewmtl (o daslall culy

uint8_t bufindex = 0; // yalsl 2 il cilinldl sue gl ydse

unsigned long lastDisplayTime = 0; /] sl ialadl Egusd Junsy @amil] it

ze 3 sl

I 51359 e 3Ll bl ele Al gl 5130 deaaill dzmeydl 500401 ol yiie (Debounce)
unsigned long lastDebounceTime[4] = {0, 0, 0, 0}; // &> jad cdy a7 oy
Nd=

const unsigned long debounceDelay = 50; Il asslaly £56 UL 5wyl 3y
iaiatl e

bool buttonState[4] = {HIGH, HIGH, HIGH, HIGH};  // ,z.tl dleall i

S
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bool lastButtonState[4] = {HIGH, HIGH, HIGH, HIGH}; // ilm..s 1ils 431

slead! 5501 2 515530

void setup() {
lcdinit(); /] 3 asls ags Juas LCD
Icd.backlight(); // ialal Lalsdl sleyl Juass
Serial.begin(9600); // e yuu Slesked! JLat¥l 009600 ulewsit lily JLeieay

I 3|1 e glall Jundd e @M e 515591 Lanbis daws (PUll-up)
pinMode(btnUp, INPUT_PULLUP);
pinMode(btnDown, INPUT_PULLUP);
pinMode(btnEnter, INPUT_PULLUP);
pinMode(btnBack, INPUT_PULLUP);

Il 350 545 il ymess moliall qsmill uplis daws
pinMode(ledGreen, OUTPUT);
pinMode(ledYellow, OUTPUT);

1 ALt e303) &l e Lol moliall s Labs|

digitalWrite(ledGreen, LOW);,
digitalWrite(ledYellow, LOW);

I === 815yl e s gasmd | culslae ¥ skl EEPROM  Juaat! e ---

uint8_t savedLogState = EEPROM.read(EEPROM_LOG_ADDR); // :.1,3
bl Jumeal! Ul

if (savedLogState ==1)  sdLogging =true; // cilss 1311 Jea « «

else if (savedLogState == 0) sdLogging = false; // cales 130 Jumetd! Law «
Lidgie

else {

sdLogging = false; I (Y s ya Jo) 22 Lo 5 el ciles 13
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EEPROM.write(EEPROM_LOG_ADDR, 0); I i e casa
RN JCARPES

}

uint8_t savedAlarm = EEPROM.read(EEPROM_ALARM_ADDR); // .13
Lslew Jomead| 12091 0
if (savedAlarm > 0 && savedAlarm < 250) {

alarmThreshold = savedAlarm; I i gamd | Lauall s slati!
}else {
alarmThreshold = 35; I 19 ol Jan | i sls ciles 1)
35
EEPROM.write(EEPROM_ALARM_ADDR, 35); Il ezt daasly
5 pEal 2 A,y
}
A e

I 3leamdt Juis dalay sie L 53 Bglg ooy

Icd.clear();

lcd.setCursor(0, 0); led.print(F('===================="));
lcd.setCursor(0, 1); lcd.print(F(" AIR QUALITY MON. ");
Icd.setCursor(0, 2); lcd.print(F(" UNIVER. OF EL OUED "));
lcd.setCursor(0, 3); lcd.print(F("===================="));
delay(2000); // cpils sl Uauy

I ielidl Jgn9e Judiiy ama RTC

if (!rtc.begin()) {
Icd.clear();
lcd.print(F("RTC Error!™)); /] ieledl e jsiall @i of 13] Uas &by (o pe
delay(2000);

by

I (Jaiadt ssle) wie yaaidl (e cdgll ilemt // o 3ln) deludl s Jha
/I rtc.adjust(DateTime(F(__DATE_ ), F(__TIME_)));
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I 5,251 @ yes iy a=a SD Card
Icd.clear();
Icd.setCursor(0, 1); lcd.print(F("Initializing SD... ™));
if (SD.begin(chipSelect)) {
sdReady = true; // s ;<1231 Lyl Juass
Icd.setCursor(0, 2); lcd.print(F("SD Card: READY "));

I L jlag Tagam Calll Gl o suae U fuslall ppysbiall 2LasY ol Cale mid
File dataFile = SD.open(*'datalog.csv", FILE_WRITE);
if (dataFile) {

if (dataFile.size() == 0) { // «lib Ll fL i gaie Juolsay falall Juolsall Jlosicl @3
s il Jrwss| Jand

dataFile.printin(F("Date; Time;PM1.0(ug/m3);PM2.5(ug/m3);PM10(ug/m3)"));
¥

dataFile.close(); // Ll lest Calll 3M2

by
}else {

sdReady = false; // 5 <=1t Lle (o ,adl Jiin
Icd.setCursor(0, 2); lcd.print(F("SD Card: FAILED "));
¥

delay(1500); /] caaig a0l HUauY

Icd.clear(); 1/ o ) oyt sl LA mone

lastLogTime = millis(); // Jumwt! clyis Gl Gl codgs daws

}

void loop() {
I 1. Ladt uleas e denlat! Lleaeditl Bl il g 50143
while (Serial.available() > 0) {
uint8_t ch = Serial.read(); // xaul cpe sty cabisl 3
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if (bufindex == 0 && ch !'=0x42) continue; // Lius ga Jo¥! culdl o (e sl
iz aall 5,L5Y10X42
if (bufindex == 1 && ch = 0x4D) { bufindex = 0; continue; } // s st
Sl caldi0x4D
buffer[bufindex++] = ch; // ;580 s5l59 iosamll 2 culdl upss
if (bufindex ==32) {// 31 Jlaiest wue32iales dajmtly o il culy
bufindex = 0; /] ot doystt Ly pisll pdens
processSensorData(); // ieesd! blall yiss elay dsdlal Sy

}
}

M2, 535060 alad Gaadasg )91 515391 Laa (Debounce)
checkButtonsDebounced();

I13. 5,101 2 Glisall dae y molall @csaxilly Gewil| 47
if (sdLogging && sdReady) {
digitalWrite(ledGreen, HIGH); /] daii it Ul 5l pcicaly Jiidy jnn Y1 #Luall
(ON)

I 5500t o3l 58l e b daastl g ol (b and
if (millis() - lastLogTime >= (unsigned long)logintervals[intervallndex] *
1000) {
lastLogTime = millis(); // Jixes idee ;3T cudg Eouss

digitalWrite(ledYellow, HIGH); /] ilieatl iy £l jawm ¥ pluall Jass

(Lual=ll
logDataToSD(); I 5,10 ey ol idaall Llieadl Us cle ai!
digitalWrite(ledYellow, LOW); // 5 il flisadl clgil j9o ram¥l #luall cliby)
}
}else {

Il Leles yamy s V1 o Liaall < Lato) 1000 g Juomcail! &y 5&m Losie 7 (OFF)

77



53

digitalWrite(ledGreen, LOW);
digitalWrite(ledYellow, LOW);

}

T4, Y ialadl ¢ quss250) 155 e doaiey 390 ool paial pledad (G2 ol e
if (millis() - lastDisplayTime > 250) {
updateDisplay();
lastDisplayTime = millis();
b
b

I a3 3Dy (oo Bamillg olewstl bl ndlasg sam=s i1ls (Checksum)

void processSensorData() {
uintlé_tsum=0;
for (uint8_t i = 0; i < 30; i++) sum += buffer[i]; // Jsi xe>30¢ saxdl Colewmt oy

uint16_t buffer_checksum = (buffer[30] << 8) | buffer[31]; // cxubls ;57700
el gla¥t 505 e Jyazml!

if (sum == buffer_checksum) { // isgis jue g insls SBLAT (g gand] Gollas 13]
pm10 = (buffer[10] << 8) | buffer[11]; // ic yiai5 «ts PM1.0
pm25 = (buffer[12] << 8) | buffer[13]; // ice yais «ts PM2.5
pm100 = (buffer[14] << 8) | buffer[15]; // ix® yiis «ts PM10
If (pm25 > maxPM25) maxPM25 = pm25; /] laas ) @3 5ld dad Llef cguss
pliaily

k
k

I 55250000 e e Cale 3 1s ssamd| eslildl daas 1315 SD Card

void logDataToSD() {
DateTime now = rtc.now(); // icltl :ya R B [ [P YN [N
File dataFile = SD.open("datalog.csv", FILE_WRITE); // itisall Gipay calll zua
if (dataFile) {
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I gyl Gliss

dataFile.print(now.year(), DEC); dataFile.print('-');
dataFile.print(now.month(), DEC); dataFile.print(’-");
dataFile.print(now.day(), DEC); dataFile.print(’;"); // 3 Lia dlslall ;a3 &5 ;

I i g3 SLacn V1 Breatiy gl Lilies

if(now.hour() < 10) dataFile.print('0"); dataFile.print(now.hour(), DEC);
dataFile.print(":";

if(now.minute() < 10) dataFile.print('0"); dataFile.print(now.minute(),
DEC); dataFile.print(":");

if(now.second() < 10) dataFile.print('0"); dataFile.print(now.second(),
DEC); dataFile.print(’;"); // 3 Lia dlslatl i3 &5

I 3N Conmidl Sle 2l il gaia Junlgds Lgin Jundlly BN ulewsdl culel 3 Lliss
dataFile.print(pm10); dataFile.print(’;");
dataFile.print(pm25); dataFile.print(';");

dataFile.println(pm100); // astatt ol jugmil iajotl dilgh aay wpus Hlaw

dataFile.close(); // catill ;e dislem g syl le biladl dads cualid 1550 Calll M2

I 530y 200,31 515300 Dl 301,30 danail] Loma ol 3y2lall &1
void checkButtonsDebounced() {
int pins[4] = {btnUp, btnDown, btnEnter, btnBack}; // 1,391 juwolis 12gdcns

char actions[4] = {'U', 'D', 'E', 'B'}; I 5y ey as i cle oY) gay

for (inti=0;i<4;i++) {
bool reading = digitalRead(pins[i]); // ;U idlstl 18l peead! Ul 501,3

if (reading != lastButtonState[i]) {
lastDebounceTime[i] = millis(); // s,La¥1 2. 565 6T aws ) die cdsll das sale

}
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if ((millis() - lastDebounceTime[i]) > debounceDelay) { // &,La¥l e yawl 13
o 5i==990450 L
if (reading !'= buttonState[i]) {
buttonState[i] = reading; // ,3U 5 jaid! sugasd! DLl slaie!

if (buttonState[i] == LOW) { // ulat ciles 13 LOW ( L 5301 dais @3 s

JaudU)
handlelnput(actions[i]); // ;331 15} awst! ;oY1 Juand JEaY!
by
by
by
lastButtonState[i] = reading; // ieslal 550l DLl o355
by
¥

IT 515391 dais e ulslae ¥y @51sall oo Jaill esamilly yal ¥l a3 Al
void handlelnput(char action) {
if (action =="E") { /] --- ;5 das> wic ENTER (az2l511) ---
if (currentState == LIVE_DATA) {
currentState = MAIN_MENU; Icd.clear(); /] igs!s! cro i Il iadlall Joa
Lol
¥
else if (currentState == MAIN_MENU) {// 2 ceudl g85a e tlis ;0¥ s
Areadi 11 LAY
if (menuCursor == 0) { currentState = SHOW_RTC; lcd.clear(); } // =
ie bl dgaly
if (menuCursor == 1) { currentState = SD_MENU; subSDCursor = 0;
lcd.clear(); } // s o120t il i
if (menuCursor == 2) { currentState = SET_ALARM,; lcd.clear(); } //

)‘;\3:2” > ool dgady
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if (menuCursor == 3) ecoMode = !ecoMode; // iaUall ;o5 pus g slab]/ Jurds
s pdulee

if (menuCursor == 4) maxPM25 = 0; // s ,ilee ilx s i Llof yiains

if (menuCursor == 5) { currentState = LANG_MENU; subLangCursor =
(currentLang == EN) ? 0: 1; lcd.clear(); } /] clalit 2gx 1y

by
else if (currentState == SET_ALARM) {

EEPROM.update(EEPROM_ALARM_ADDR, alarmThreshold); // dsa~
553 LaS1all 5,0l 20l duasd! 16V as
currentState = MAIN_MENU; lcd.clear(); // i )31 iailal 55421

¥
else if (currentState == SD_MENU) {

if (subSDCursor == 0 && sdReady) {
sdLogging = !sdLogging; // el Calay) of Juiis
EEPROM.update(EEPROM_LOG_ADDR, sdLogging ? 1: 0); /| daa~

152 LaSll 5,51 200 souusnd! Jusmetd! Ul
lastLogTime = millis(); // Llodl cod g s sole

by
else if (subSDCursor ==1) {

intervallndex = (intervallndex + 1) % numintervals; // ica3d1 sl Jlasy
Sl 2001

}

¥
else if (currentState == LANG_MENU) {

currentLang = (subLangCursor ==0) ? EN : FR; /] &) 5,keet! LU slae!
currentState = MAIN_MENU; lcd.clear(); // i, £a5lal s54a1

}
}

else if (action =="B") { // --- ;5 dais sic BACK (abeli § 5 ,11) ---
if (currentState == MAIN_MENU) {
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currentState = LIVE_DATA, lcd.clear(); // s ,alal dus I igalsll 75,30
} else if (currentState '= LIVE_DATA) {
currentState = MAIN_MENU; Icd.clear(); // s=s calsell saslysslas g oo |
A 1 LS L0

}
}

else if (action =="'U") { /] --- 3 Loz e UP (5aL3d1 o7 sganll) ---
if (currentState == MAIN_MENU) menuCursor = (menuCursor == 0) ?
maxMenultems - 1 : menuCursor - 1; // 3 el sly i
else if (currentState == SET_ALARM) alarmThreshold++; // .~ i3 505
Hlagas iyl
else if (currentState == SD_MENU) subSDCursor = (subSDCursor == 0) ?
1:0; /s, ablz 2 e VL Jan!
else if (currentState == LANG_MENU) subLangCursor = (subLangCursor
==0)?1:0; /] oyl Ldlz 2 VL Jaudl
¥

else if (action =="'D") { /] --- ;3 Lass sie DOWN (ylenzist o7 Jg381) ---

if (currentState == MAIN_MENU) menuCursor = (menuCursor + 1) %
maxMenultems; // JawdU eged! clyyo

else if (currentState == SET_ALARM && alarmThreshold > 0)
alarmThreshold--; /] jlaGas Hlo¥l as a3 (aal

else if (currentState == SD_MENU) subSDCursor = (subSDCursor + 1) %
2; 15,2100 adle 2 oM Jaw

else if (currentState == LANG_MENU) subLangCursor = (subLangCursor
+1) % 2; /] cb iz 2 Jau S Jadl

}
}

I iy ial Lalad! Jle Jumedtld saamdl eyl el ymall dgaly deldat soe Lows 115
void printintervalUI() {
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switch(loglntervals[intervalindex]) {
case 5: lcd.print(F("5 Sec ")); break;
case 10: lcd.print(F("10 Sec")); break;
case 30: lcd.print(F("'30 Sec")); break;
case 60: Icd.print(F("1 Min ")); break;
case 120: lcd.print(F("2 Min ")); break;
case 300: lcd.print(F("5 Min ™)); break;
case 600: lcd.print(F("10 Min™)); break;

b

b

Il 31 ials e clga sl oy g elis e Dgsadl U101 LCD U1y allaild L4l Al e 2Ly
ZJM‘
void updateDisplay() {
DateTime now = rtc.now(); // iala Eouss Jead deldl (e cdgll s

switch (currentState) {
case LIVE_DATA: /] --- iele¥g 5,800 Lt @ilel )3 ooy dgaly ===
Icd.setCursor(0, 0); lcd.print(F("PM1.0 : )); lcd.print(pm210);
Icd.print(F(" ug/m3 "));
Icd.setCursor(0, 1); led.print(F("PM2.5 : ™)); lcd.print(pm25);
lcd.print(F("* ug/m3 ™));
Icd.setCursor(0, 2); lcd.print(F("PM10 : ™)); lcd.print(pm100);
lcd.print(F("* ug/m3 ™));

Icd.setCursor(0, 3);
I el iy Lima o ol H10Y) as e L slg 5052 ames (Safe 57 Alarm)
Icd.print(pm25 <= alarmThreshold ? F("S:SAF ") : F("S:ALM "));

if (sdLogging) { // iede mpe! « it Jummeidl oles 13 R dia)dl 5,580 jLasianly
Lol L]l
lcd.print(F("R:"));
switch(logIntervals[intervalindex]) {

case 5: lcd.print(F("5s ")); break;
case 10: lcd.print(F("10s ™)); break;
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case 30: lcd.print(F("30s ")); break;
case 60: lcd.print(F("1m ")); break;
case 120: lcd.print(F("2m ™)); break;
case 300: lcd.print(F("5m ")); break;
case 600: lcd.print(F("10m ")); break;
case 1200: lcd.print(F("20m ")); break;

}
}else {
lcd.print(F("R:OFF ")); /] (o ye! Lidgie Jummeitt! ol 15| OFF

by
Icd.print(F("M:")); lcd.print(maxPM25); lcd.print(F(" ™); /] el joye

el Hlall e s dad M
break:

case MAIN_MENU: /] --- aglall 231y oyl Lo )1 LaSLEN (s ye dganly =--

Icd.setCursor(0, 0);
Icd.print(currentLang == EN ? F("--- MAIN MENU --- ") : F("- MENU
PRINCIPAL - ™);

I Jand iusms iuma o idslae SCION (LSLAG jgbacadl 10s5) yelad3 Zaladl Lle dadd yslic

el 2390 e sl
int startltem;
if (menuCursor >= 3) startltem = menuCursor - 2;
else startltem = 0;

for(inti=0;i<3;i++) {
int itemldx = startltem + i;
Icd.setCursor(0, i + 1);

if (itemldx == menuCursor) lcd.print(F(">")); /' alei jLea ¥l cguw ielibs
Wl ol jeaiall

else lcd.print(F(" ™); /] daicatt je 6 a1 yoliall 28510 daliwe

1 iyl i3l ¥1 il Lol o (5201 ot eiyills Ll s Ae L
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if (itemldx ==0) {
If (currentLang == EN) lcd.print(F("1. View Time/Date "));
else Icd.print(F("1. Heure & Date "));

}

else if (itemldx == 1) {
If (currentLang == EN) lcd.print(F("2. SD Card Setup "));
else Icd.print(F("2. Reglage SD Card"));

}

else if (itemldx == 2) {
If (currentLang == EN) lcd.print(F("3. Set Alarm Limit"));
else Icd.print(F("3. Limite Alarme ™));

}

else if (itemldx == 3) {
if (currentLang == EN) { lcd.print(F(""4. Eco Mode: "));

Icd.print(ecoMode ? F("ON ") : F("OFF ")); }
else { lcd.print(F(""4. Mode Eco: ")); lcd.print(ecoMode ?
FC'OUI™) : F("NON ™); }

}

else if (itemldx ==4) {
if (currentLang == EN) lcd.print(F("5. Reset Max Val "));
else lcd.print(F("5. Reinit. Max "));

}

else if (itemldx ==5) {
lcd.print(F("6. Language/Langue™)); // culls Lass LaLas pa 912 Lesls 2001 L

}

}
break:

case SHOW_RTC: /] == seleall ot 5slilly gl (o e gy ==
Icd.setCursor(0, 0); Icd.print(currentLang == EN ? F("--- TIME & DATE
---"): F("--- HEURE & DATE ---"));

Icd.setCursor(0, 1); lcd.print(currentLang == EN ? F("Time: ") :
F("Heure: ));

if(now.hour() < 10) lcd.print('0); lcd.print(now.hour(), DEC);
lcd.print(*:');
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if(now.minute() < 10) Icd.print('0"); Icd.print(now.minute(), DEC);
lcd.print(’:");

if(now.second() < 10) Icd.print('0"); lcd.print(now.second(), DEC);
lcd.print(F("  "));

Icd.setCursor(0, 2); lcd.print(currentLang == EN ? F("Date: ") : F("Date:
)k

if(now.day() < 10) lcd.print('0"); lcd.print(now.day(), DEC); Icd.print(‘/");

if(now.month() < 10) lcd.print('0"); lcd.print(now.month(), DEC);
lcd.print(’/);

Icd.print(now.year(), DEC); lcd.print(F(" "));

Icd.setCursor(0, 3); lcd.print(currentLang == EN ? F("'[*] to Main Menu
") . F("[*] Menu Principal "));
break;

case SD_MENU: /] --- Jm el cilying 5,200l oy Juddig enlslac| dgaly ==
Icd.setCursor(0, 0); lcd.print(currentLang == EN ? F("- SD CARD
SETTINGS -") : F("- REGLAGE CARTE SD -"));

Icd.setCursor(0, 1); lcd.print(subSDCursor == 0? F(">") : F(" "));
Icd.print(currentLang == EN ? F("'Log Data: ") : F("'Registre: "));
if (sdReady) {
lcd.print(F("NO CARD")); /] Szl ciyeall sgmg ane Jla 2 i jpe
}else {
if (currentLang == EN) lcd.print(sdLogging ? F("ON ") : F("OFF"));
else Icd.print(sdLogging ? F("OUI") : F("NON"));
}

Icd.setCursor(0, 2); lcd.print(subSDCursor ==1? F(">") : F(" "));
Icd.print(currentLang == EN ? F("Interval: ) : F("Interval: "));

printintervalU1(); // Wils 5kl 5,401 delida

Icd.setCursor(0, 3); lcd.print(currentLang == EN ? F("[7] Change [*]Out
") F('[7] Modif [*]Ret™));
break;
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case SET_ALARM: /] === ;Lat 12091 i ded Joaad igaly PM2.5 ---

Icd.setCursor(0, 0); Icd.print(currentLang == EN ? F("- ALARM
SETTINGS - ") : F("- REGLAGE ALARME - "));

Icd.setCursor(0, 1); lcd.print(currentLang == EN ? F("Limit: ") :
F("Limite:")); lcd.print(alarmThreshold); lcd.print(F(" ug/m3 "));

Icd.setCursor(0, 2); lcd.print(F(" ");

Icd.setCursor(0, 3); lcd.print(currentLang == EN ? F("[7] Save [*] Out
") FC'[710k  [*] Ret.™));

break;

case LANG_MENU: /] --- alaitt aad jlas | dgaly ==

Icd.setCursor(0, 0); lcd.print(F("-- SELECT / CHOIX --"));

Icd.setCursor(0, 1); lcd.print(subLangCursor ==0? F(">") : F(" "));
lcd.print(F("1. English ");

Icd.setCursor(0, 2); lcd.print(subLangCursor == 1? F(">") : F(" ™));
lcd.print(F("2. Francais  "));

Icd.setCursor(0, 3); lcd.print(currentLang == EN ? F("[7] Save [*] Out
") :FC[710k  [*]Ret.");

break;

}
}
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