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/g ~ Arduino 2 (5% T

HAAIA arduino-1.8.10 FEFHRAG RS RIS > M2 204 arduino FH5E k) A -

SER T LUR ARG SE | 2 Arduino F22 » 40 NERFTR(EE 10)

% 10. T RHIESE , 2 Arduino B2

RS SEH

#include <Arduino.h>

#include <WiFi.h> /185 A WiFi f54H
#include <HTTPClient.h> /A EH e A
#include <TimeLib.h> PN
#include <PubSubClient.h> /IMQTT 540

#include "DHT.h"
#include <Adafruit NeoPixel.h>
#include <HardwareSerial.h>

#include <JQ6500 Serial.h>

#include <Wire.h>

#include <LiquidCrystal 12C.h>

LiquidCrystal 12C lcd(0x27, 16, 2); // set the LCD address to 0x27
for a 16 chars and 2 line display

JQ6500 Serial mp3(16, 17);

#define DHTPIN 19

#define DHTTYPE DHT22

#define PIN 23

DHT dht(DHTPIN, DHTTYPE);

Adafruit NeoPixel strip = Adafruit NeoPixel(24, PIN, NEO_GRB +
NEO KHZ800);

f----25%E MQTT Server & IEH S8 -----------

const char* mgttServer = "iot.epa.gov.tw";

const int mgttPort = 1883;

const char* mgttUser = "PKOU79PZKC57E1954G";

const char* mgttPassword = "PKOU79PZKC57E19S4G";
[]-mmmmmmmmeee - -

e - --

long pmcfl0 =0, pmcf25 = 0, pmcf100 = 0;
long pmatl0 =0, pmat25 = 0, pmat100 = 0;
e - --
WiFiClient espClient;

PubSubClient client(espClient);

/[DHT22 SR FE 25

/3R A WS2812B $2e5i#554H
IITX2,RX2 5| H5: fed 4H 42¢ il
=T

/1Q6500 EEIHAR

/N2C 1541

/ILCD #Enisal

NEAFEETEHERS mp3
155 E R e 2 Al
/35E R eS8 DHT22

JIVEAR 1 SR
IEAERE dht

7 MQTT Server 2 TESE

MQTT Server 48k

AU A Y R B hF ]

/[----PMSA003 & THE IR 5L

R
R R e
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float hic ;
byte degree[8]={B00000110, BO0001001, BO0001001, BOO00O110,
0,0,0,0};
unsigned long strToLong(String p) {
unsigned long temp = 0;
for (int 1 = 0; 1 < p.length(); 1++) {
temp += (p.substring(i, 1 + 1).toInt()) * pow(10, p.length() -1 - 1);
]
return temp;
]
void setup() {
Serial.begin(9600);
led.init();
lcd.backlight();
lcd.createChar(0, degree);
mp3.begin(9600, SERIAL 8&NI1, 16, 17);
mp3.reset();
mp3.setVolume(30);
mp3.setLoopMode(MP3 LOOP NONE);
led.print("Hello World!");
strip.begin();
strip.show();
WiF1.mode(WIFI AP STA);
WiFi.beginSmartConfig();
dht.begin();
Serial.printIn("Waiting for SmartConfig.");
while (!WiFi.smartConfigDone()) {
delay(500);
while (Serial.available()) {
CopeSerialData(Serial.read());
]
show2L.CD();
if (millis() - nowTime > 60000) {
speakData(pmat25);
nowTime = millis();
]
Serial.println(pmat25);
Serial.print(".");
showLevel(pmat25);
}
Serial.printIn("");
Serial.printIn("SmartConfig received.");
e --
Serial.printIn("Waiting for WiF1");
while (WiFistatus() '= WL_CONNECTED) {

/191416 LCD 540

M- tHE LEEE AR

IEEEE

A TEERRE T

& FROIGIL

/& PR

[ = A D g —
/---WI4a1 B E ESP32 Ky AP
F STATION 5 F-----

/ldht F14A1E

[]----F 5 1 APP 3% 5 4R

//[demo();//ZERFEERE WIFL B,
2% LED BETR

/----ZE1F WiFi #5E AP-------

16




delay(500);
Serial.print(".");
]
Serial.printIn("WiF1 Connected.");
Serial.print("IP Address: ");
Serial.printin(WiFi.localIP());
client.setServer(mgttServer, mqttPort);
HTTPClient http;
http.begin("http://webl.foxhollow.ca/nodemgr/?unixtime");
/HTTP
int httpCode = http.GET();
if (httpCode > 0) {
if (httpCode == HTTP_CODE OK) {
unsigned long getTimes = strToLong(http.getString()) + 28800;
setTime(getTimes);
1
}else {
Serial.printf("[HTTP] GET...
http.errorToString(httpCode).c_str());

]
http.end();

failed, error: %s\n",

void loop() {

delay(2000);

while (Serial.available()) {
CopeSerialData(Serial.read());

]

h = dht.readHumidity();

t = dht.readTemperature();

hic == dht.computeHeatIndex(t, h, false);

if (isnan(h) Il 1snan(t)) {
Serial.printIn(F("Failed to read from DHT sensor!"));
return;

]

Serial.print(F("Humidity: "));

Serial.print(h);

Serial.print(F("% Temperature: "));

Serial.print(t);

Serial.print(hic);

Serial.println(F("oC "));

if (mullis() - nowTime > 60000) {
while (!client.connected()) {

Serial.printIn("Connecting to MQTT...");
if (client.connect("ESP32Client", mqttUser, mqttPassword )) {

/-1 A IR AR 2

IEXES=N

11325 38 SR B Y 1S O /R B
{1

NS R BRI E H 2 AR

R — 53 BT R
S
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Serial.println("connected");
}else {
Serial.print("failed with state ");
Serial.print(client.state());
delay(2000);
]
]
String pubData25 = "[{\"1d\":\"pm2_5\",\"time\":\"" + String(year())
"-" + String(month()) + "-" +String(day()) + " " + String(hour()) +
+ String(minute()) + ":" + String(second()) + "\",\"value\":[\"" +
String(prnat25) + "\"]}]",
String pubDatalO = "[{\"1d\":\"pmI\",\"time\":\"" + String(year()) +
"-" + String(month()) + "-" +String(day()) + " " + String(hour()) +
+ String(minute()) + ":" + String(second()) + "\",\"value\":[\"" +
String(prnatl()) + ”\”]}]”,
String pubDatalO00 = "[{\"1d\":\"pm10\",\"time\":\"" + String(year())
"-" + String(month()) + "-" +String(day()) + " " + String(hour()) +
"""+ String(second()) + "\",\"value\":[\"" +

H n "nan

n.n

l’ n nmn

n.n n.n

H n "nan

n.n

+ String(minute()) +

String(prnatIOO) + "\"]}]”,

String

temperature="[{\"1d\":\"temperature\",\"time\":\""+tring(year()) +

+ String(month()) + "-" +String(day()) + " " + String(hour()) + ":"

String(minute()) + ":" + String(second()) + "\",\"value\":[\""

+String(t) + "\"]}]",

String humidity = "[{\"1d\":\"humidity\"\"time\":\"" + String(year())
"""+ String(month()) + "-" + String(day()) + " " + String(hour())

+ """ + String(minute()) + ":" + String(second()) + "\",\"value\":[\""

+Strrng(h) +"\"1}1";

char pub[100];

pubData25.toCharArray(pub, 100);

l’ n

client.publish("/v1/publish/project/865/device/7768530482/rawdata",

pub );
pubDatal0.toCharArray(pub, 100);

client.publish("/v1/publish/project/865/device/7768530482/rawdata",

pub );
pubDatal00.toCharArray(pub, 100);

client.publish("/v1/publish/project/865/device/7768530482/rawdata",

pub );
temperature.toCharArray(pub, 100);

client.publish("/v1/publish/project/865/device/7768530482/rawdata",

pub );
humidity.toCharArray(pub, 100);

client.publish("/v1/publish/project/865/device/7768530482/rawdata",

pub );
//Serial.println(pubData);

/135 MQTT {e]fk a3

/404 PM2.5 S5

/4E4E PM.0 S5

AR PMI0 S

EERE U TIEL 62

//fE3E PM2.5 S

//fE3E PM1.0 S

//fE3E PMI0 $id%

MBI FE B

IR BE
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nowTime = millis();
speakData(pmat25);

}
}

void show2LCD() {

h = dht.readHumidity();

t = dht.readTemperature();

lcd.setCursor(3, 0);

led.print("PM2.5=");

if (pmat25 < 10) {
led.print("00");

} else if (pmat25 < 100) {
led.print("0");

}

led.print(pmat25);

lcd.setCursor(1, 1);

led.print(t);

led.write(0);

led.print("C ");

led.print(h);

led.print("%");

void speakData(long number) {

byte numl = number / 100;

byte num2 = (number / 10) % 10;

byte num3 = number % 10;

mp3.playFileBylndexNumber(1);

delay(3500);

if (numl !'=0) {
mp3.playFileBylndexNumber(19 + numl);
Serial.print(num3);
delay(1000);

]

if (num?2 !'=0) {
mp3.playFileBylndexNumber(10 + num?2);
Serial.print(num?);
Serial.print(",");
delay(1000);

}

if (num3 !=0) {
mp3.playFileByIndexNumber(num3 + 1);
Serial.println(num1);
delay(1000);
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]
mp3.playFileByIndexNumber(22);

delay(2000);
int a = pmat25;
switch (a) {
case 0 ... 15:
mp3.playFileByIndexNumber(23);
break;
case 16 ... 35:
mp3.playFileByIndexNumber(24);
break;
case 36 ... 54:
mp3.playFileByIndexNumber(25);
break;
case 55 ... 150:
mp3.playFileByIndexNumber(26);
break;
case 151 ... 250:
mp3.playFileByIndexNumber(27);
break;
default:
mp3.playFileByIndexNumber(28);
break;
}
delay(2000);
]
char CopeSerialData(unsigned char ucData) {
static unsigned char ucRxBuffer[250];
static unsigned char ucRxCnt = 0;
static unsigned char toggle = 0;
long HCHO =0, temp = 0, humi = 0;

ucRxBuffer[ucRxCnt++] = ucData;

if (ucRxBuffer[0] = 0x42 && ucRxBuffer[1] != 0x4D) {
ucRxCnt = 0;
return ucRxCnt;

}

if (ucRxCnt < 32) { // PMS7003
return ucRxCnt;

}

else {
pmcf10 = (float)ucRxBuffer[4] * 256 + (float)ucRxBuffer[5];
pmcf25 = (float)ucRxBuffer[6] * 256 + (float)ucRxBuffer[7];
pmcf100 = (float)ucRxBuffer[8] * 256 + (float)ucRxBuffer[9];

/—---B#5 PMSA003 & IE#HE
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pmatl0 = (float)ucRxBuffer[10] * 256 + (float)ucRxBuffer[11];
pmat25 = (float)ucRxBuffer[12] * 256 + (float)ucRxBuffer[13];
pmat100 = (float)ucRxBuffer[14] * 256 + (float)ucRxBuffer[15];
ucRxCnt = 0;
return ucRxCnt;
]
]

void showLevel(long x) {
for (int1=0; 1 < 24; 1++) strip.setPixelColor(i, 0);
delay(2);
long color[5] = {strip.Color(0, 255, 0), strip.Color(255, 255, 0),
strip.Color(255, 128, 0),
strip.Color(255, 0, 0), strip.Color(128, 0, 128)
1
if x<=15.4) {
for (int 1 = 0; 1 < rank(x, 3, 6, 9, 12); 1++) strip.setPixelColor(23 -
1, color[0]);
}else if (x <=35.4) {
for int1=0; 1 < 5; 1++) strip.setPixelColor(23 - 1, color[0]);
for (int1=0; 1 <rank(x, 19, 23, 27, 31); 1++) strip.setPixelColor(18
-1, color[1));
}else if (x <=54.4) {
for int1=0; 1 < 5; 1++) strip.setPixelColor(23 - 1, color[0]);
for int1=0; 1 < 5; 1++) strip.setPixelColor(18 - 1, color[1]);
for (int1=0; 1 < rank(x, 39, 43, 47, 51); 1++) strip.setPixelColor(13
- 1, color[2));
}else if (x <= 150.4) {
for (int 1 =051 < 5; 1++) strip.setPixelColor(23 - 1, color[0]);
for (int1=0; 1 < 5; 1++) strip.setPixelColor(18 - 1, color[1]);
for (int1=0;1 < 5; 1++) strip.setPixelColor(13 - 1, color[ 1);
for int 1 = 0; 1 < rank(x, 73, 92, 107, 121);
strip.setPixelColor(8 - 1, color[3]);
} else {
for (int 1 =051 < 5; 1++) strip.setPixelColor(23 - 1, color[0]);
for (int1=0; 1 < 5; 1++) strip.setPixelColor(18 - 1, color[1]);
for (int1=0; 1 < 5; 1++) strip.setPixelColor(13 - 1, color[2]);
for (int1=0;1 < 5; 1++) strip.setPixelColor(8 - 1, color[3]);
for (nt 1 = 0; 1 < rank(x, 175, 199, 223, 247);
strip.setPixelColor(3 - 1, color[4]);
}
strip.show();
delay(2);
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void showLevel(long x) {
for (int1=0; 1 < 24; 1++) strip.setPixelColor(, 0);

if (x <= 15.4) { /I0-15.4 EAF(%EER)
for (int 1=0; 1 < rank(x, 3, 6, 9, 12); 1++)

strip.setPixelColor(23 - 1, color[0]);
Jelseif (x <=354) { /115.5-35.4 EiE(= )

for (int 1= 0; 1< 5; 1++) strip.setPixelColor(23 - 1, color[0]);

for (int 1= 0; 1 < rank(x, 19, 23, 27, 31); 1++)
strip.setPixelColor(18 - 1, color[1]);
}else if (x <= 54.4) { //35.5-54 4-$H R EUGEEA (R (5 ()
for (int 1= 0; 1 < 5; 1++4) strip.setPixelColor(23 - 1, color[O1);
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