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Abstract

In many agriculture industries. They need instant or regular
meteorological data for taking care of their crops or plants. If
you have WIFI, you can get the latest meteorological data on
your mobile devices. When you notice that the crops or plants
may get harmed from the weather, you can instantly prevent it.

This topic uses different sensors to detect different

weather values, and the detected values can be transmitted to the
portable device, so that we can directly detect the current
weather values, and then do calculations and inferences with the

values. possible climate.

Keywords: arduino, internet of things, solar energy, ESP32, weather

observatory
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#include "DHT.h"

#include<WiFi.h>

#include <WiFiClientSecure.h>
#include <HTTPClient.h>
#include "PMS.h"
WiFiClientSecure client

2 HER T

#define CHTPIN 4 /R R R %=Xk &
#define DHTTYPE DHT22

PMS pms(Serial2);

PMS::DATA data;

£

const char ssid[]="] & = & P ", /11 22 & % R WiFi 8 &

const char pwd[]="88888888"; //i ¢ & = fzi WiFi % 7

i

GND VOO GUVA-5125D

String Linetoken = "MchAcvxna3VBim73pEVAggmsAcWQLNBcUWohogNCvQ4";
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char host[] = "notify-api.line.me";//LINE Notify APl 4 4t

String url = "https://api.thingspeak.com/update?api_key=BDHODJ6OKSNMKPYS";
DHT dht(DHTPIN, DHTTYPE);
int spl = 25; 1[741.S148 %r i

int hsp2 = 26;

int hsp3 = 27;

intstatel =0;  //74LS148 ;& ik
int state2 = 0;

int state3 = 0;

float windspeed; g 2k i#

constint hal =32;  //} & %rix

constint INT_Number =0; //z 2 ¥ %r
volatile int count = 0;

float sensorVoltage;

float sensorValue; //z 4 UV

int wd;
int pm;
int lastime =0;
WERER » Yz ESP-32wifi 3% &
void setup() {

Serial.begin(9600);

Serial2.begin(9600);

pinMode(hspl, INPUT); I % i $ 55 3K 2
pinMode(hsp2, INPUT);

pinMode(hsp3, INPUT);

pinMode(hal, INPUT); I & %r i 58 3% 2
attachinterrupt(hal, halcount, FALLING); 2 Zf AL 2 TRE

L E R
WiFi.mode(WIFI_STA); /3% & WiFi $i3¢
WiFi.begin(ssid,pwd);

Serial.print("WiFi connecting");

/% WiFi i 5p% ¢ w % WL_CONNECTED » %)yt p i BJp& (% & & & 5 i 1

12



while(WiFi.status()!=WL_CONNECTED){
Serial.print(".");
delay(500);

Serial.printin(");

Serial.print("IP = xt:");
Serial.printin(WiFi.locallP()); //3% B~ IP i=xt
Serial.print("WiFi RSSI:");
Serial.printin(WiFi.RSSI());//3# B~ WiFi 3 &

dht.begin();
client.setInsecure();

ANV E

void loop() {
sensorValue = aalogRead(35); UV %riz 2
sensorVoltage =sensorValue/1024*5; UV 2+ 5

=

statel = dgitalRead(hspl); i

state2 = digitalRead(hsp2);

state3 = digitalRead(hsp3);

// Wait a few seconds between measurements.

if (pms.read(data)){ [IPM2.5 oK i
if (statel == LOW && state2 == LOW && state3 == LOW){ 1/74is148 éi%l 4

:b 'J:i

3=
Ge
\e

Serial.printIn("aspect = WN");
wd =7,
}
else T ftatel == LOW &% gate2 = LOW && date3 = HGH) {
Serial.printIn("aspect = W");
wd =6

13



else if (statel == LOW && state2 == HIGH && state3 == LOW){
Serial.printIn("aspect = SW");

else if (statel == LOW && state2 == HIGH && state3 == HIGH){
Serial.printIn("aspect = S");
wd = 4;

}

else if (statel == HIGH && state2 == LOW && state3 == LOW){
Serial.printIn(aspect = ES");
wd = 3;

}

else if (statel == HIGH && state2 == LOW && state3 == HIGH){
Serial.printIn(""aspect = E");

else if (statel == HIGH && state?2 == HIGH && state3 == LOW){
Serial.printIn("aspect = EN");
wd =1;

}

else if (statel == HIGH && state? == HIGH && state3 == HIGH){
Serial.printIn(aspect = N");
wd = 0;

BoiE R

windspeed = (14*3.14159)*count/1/100;  //} i 3+ & = 5%
Serial.print("wind speed :");
Serial.print(windspeed);

Serial.printIn(" m/s");
count = 0;

% I8 g xf,ﬁ_ﬁi%l 113 serial. print

/I Reading temperature or humidity takes about 250 milliseconds!

14



Il Sensor readings may also be up to 2 seconds 'old’ (its a very slow sensor)
float h = dht.readHumidity();

// Read temperature as Celsius (the default)

float t = dht.readTemperature();

Serial.print(F("Humidity: ));
Serial.printIn(h);
Serial.print(F("Temperature: "));
Serial.printin(t);
Serial.print("UV =");
Serial.print(sensorVoltage);
Serial.printIn(* V*);

Serial.print("PM 1.0 (ug/m3): ");
Serial.printin(data.PM_AE_UG_1 0);

Serial.print("PM 2.5 (ug/m3): ");
Serial.printin(data.PM_AE_UG_2_5);

pm = data.PM_AE_UG_2 5;

Serial.print("PM 10.0 (ug/m3): ");
Serial.printIn(data.PM_AE_UG_10_0);

Serial.printin();

UploadData();

&6 @ERT LINE 524 B ¥ F g2 il &

if((millis()- lastime) > 360000){ 1= = ] P37 - =&
lastime += 3600000;
UploadLine(); Iy @ F# 3 LINE
WsEmergency(); I & B %
PmEmergency(); IIPM2.5 £ ¥
UvEmergency(); UV & 8 %

TemperEmergency(); g’ 2%

15



void halcount() { //Rk & +#k
count = count + 1;

#3424+ @ ThinkSpeak

133 44 + i@ ThinkSpeak

void UploadData(){
float h = dht.readHumidity();
/I Read temperature as Celsius (the default)
float t = dht.readTemperature();

I3z - BRf
HTTPClient http;

M= 575 BlE Beie B » fent

String urll=
url+"&field1="+wd+"&field2="+windspeed+"&field3="+t+"&field4="+h+"&field5="+senso
rvVoltage+"&field6="+pm;

I AT R 4

1% % ent

http.begin(urll);

e Rk -
int httpCode = http.GET();
if(httpCode == HTTP_CODE_OK){

16



String payload = http.getString();
Serial.print("% 7 p 7 =");
Serial.printIn(payload);

}
else{
Serial.printIn(" 4 g & % £ pc");
}
1% B 4§
http.end();

void UploadLine(){
float h = dht.readHumidity();
// Read temperature as Celsius (the default)
float t = dht.readTemperature();
String message;
message += "\n ;¥ & =" + String(((float)t)) + " *C";
message += "\n ;& & =" + String(((float)h)) + " H";
message += "\n L i& =" + String(((float)windspeed)) + " m/s";
message +="\n k = ="+ String(((float)wd));
message += "\n ¥ ¢} ="+ String(((float)sensorVoltage)) + " UV";
message += "\npm2.5="" + String(((float)pm)) + " ug/m3";
Serial.printin(message);
if (client.connect(host, 443)) {
int LEN = message.length();
/185 POST 4 &g //@;ﬁﬁji line
String url = "/api/notify";
client.printin("POST " + url + " HTTP/1.1");
client.print("Host: "); client.printin(host);
I1HE
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client.print("Authorization: Bearer "); client.printin(Linetoken);
client.printin("Content-Type: application/x-www-form-urlencoded");
client.print("Content-Length: "); client.printin( String((LEN + 8)) );
client.printin();
client.print("message="); client.printin(message);
client.printin();
% zv
delay(2000);
String response = client.readString();
15 ByE %
Serial.printIn(response);
client.stop(); /%74 » F B ¥ & i 5 =«
}
else {
/1% i% £ pz

Serial.printIn("connected fail");

?f%@ié‘}}}i&:ﬂ ¥

void TemperEmergency(){
float t = dht.readTemperature();
if(t>33||t<15){
String message = " & &R 1",
message +="\n ;g & =" + String(((float)t)) + " *C";
Serial.printIn(message);
if (client.connect(host, 443)) {
int LEN = message.length();
118§ POST % ¢
String url = "/api/notify";
client.printin("POST " + url + " HTTP/1.1");
client.print("Host: ); client.printin(host);
g+
client.print("Authorization: Bearer "); client.printin(Linetoken);
client.printIn("Content-Type: application/x-www-form-urlencoded");
client.print("Content-Length: *); client.printIn( String((LEN + 8)) );

18



client.printin();
client.print("message="); client.printin(message);
client.printin();
JJERC A2
delay(2000);
String response = client.readString();
%7 ByE %
Serial.printIn(response);
client.stop(); /%74 » Z P ¥ ac i 5 =
}
else {
13 i% % px

Serial.printIn(""connected fail");

ﬂf% @ i% PM25 & 8 ¥

void PmEmergency(){
pm = data.PM_AE_UG_2 5;
if(pm > 54){
String message = " m & ok B B 1
message += "\npm2.5="" + String(((float)pm)) + " ug/m3";
Serial.printIn(message);
if (client.connect(host, 443)) {
int LEN = message.length();
118§ POST % gf
String url = "/api/notify";
client.printin("POST " + url + " HTTP/1.1");
client.print("Host: ); client.printIn(host);
g+
client.print("Authorization: Bearer "); client.printin(Linetoken);
client.printIn("Content-Type: application/x-www-form-urlencoded");
client.print("Content-Length: "); client.printIn( String((LEN + 8)) );
client.printin();
client.print("message="); client.printin(message);
client.printin();

Iz v R
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delay(2000);

String response = client.readString();

I1Eg 7 ByE %

Serial.printIn(response);

client.stop(); //¥74% » F R % & i 5 =
}
else {

/118 % % pz

Serial.printIn(""connected fail");

%%@ﬁuvaﬂ#

void UvEmergency(){
sensorValue = analogRead(35);
sensorVoltage = sensorValue/1024*5;
if(sensorVoltage> 7){
String message = "# ¢t & &R 1",
message +="\n % ¢} & ="+ String(((float)sensorVoltage)) + " UV";
Serial.printin(message);
if (client.connect(host, 443)) {
int LEN = message.length();
II'% 2§ POST % ¢
String url = "/api/notify";
client.printin("POST " + url + " HTTP/1.1");
client.print("Host: ); client.printIn(host);
g+
client.print("Authorization: Bearer "); client.printin(Linetoken);
client.printIn("Content-Type: application/x-www-form-urlencoded");
client.print("Content-Length: *); client.printIn( String((LEN + 8)) );
client.printin();
client.print("message="); client.printin(message);
client.printin();

E v R
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delay(2000);

String response = client.readString();

I1Eg 7 ByE %

Serial.printIn(response);

client.stop(); //¥74% » F R % & i 5 =
}
else {

/118 % % pz

Serial.printIn(""connected fail");

}
}
}
B S
void WsEmergency(){
if(windspeed> 20){

String message = "¥ b E 3R 1";
message +="\n k i& =" + String(((float)windspeed)) + " m/s";
Serial.printIn(message);
if (client.connect(host, 443)) {
int LEN = message.length();
118 2§ POST % gf
String url = "/api/notify";
client.printin("POST " + url + " HTTP/1.1");
client.print("Host: "); client.printin(host);
g+
client.print("Authorization: Bearer "); client.printin(Linetoken);
client.printIn("Content-Type: application/x-www-form-urlencoded");
client.print("Content-Length: "); client.printIn( String((LEN + 8)) );
client.printin();
client.print("message="); client.printin(message);
client.printin();
JJECAT A
delay(2000);
String response = client.readString();
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I15g 7w By %
Serial.printIn(response);
client.stop(); /474t » 2 R ¥ & & 5 =t
}
else {
/118 3% % pz
Serial.printIn(“connected fail");

}
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