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> 245 NEIZIPTE

I-I'

> FRXArduino IDE

> B >E AR E
>TMAZIPREZ &

ILL]

AL https://twgo.io/mzchv

@ sketch_feb26b | Arduino 1.8.19 (Windo... — O *
BE S =8¢ J B |

™ Ctrl+R |
s Ctrl+U
LitEi#s . Ctrl+Shift+U

BHCOWER) _EOR Ctrl+Alt+5S
1

By T 2 iR B AT Ctrl+K

}. &
M. EEEAE.

o TAZPEAE,

5 #define TdsSensorPin 33 C )
6 #define VREF 3.3 '
 #define SCOUNT 30

Ctrl+Shift+I

Arduino_JSON
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VR TR (2/6)

#include <WiFi.h>
#include <PubSubClient.h> //Z55 1 Z-45PubSub Clientf2 = JE&
#include "Matrixint.h"

#define TdsSensorPi //TDSECHI Z58E A iz GPIO 33
t#tdefine VREF 3.3 // analog reference voltage(Volt) of the ADC
#define SCOUNT 30 // sum of sample point

int analogBuffer[SCOUNT]; // store the analog value in the array, read from ADC
int analogBufferTemp[SCOUNT];

int analogBufferindex = 0;

int copylndex = 0;

long WNB303Timeout = 10000; //#X[e]0=Timeout

int WNB303ResetPIN = 14; // %7€ WNB303 & MINT Ay i Hal T

int WNB303PowerPIN = 15; /] E5E WNB303 25 [ 122 il Hall fir Byt Hall iz

float averageVoltage = 0;
float tdsValue = 0;

float temperature 425, // 35 MATRBLERE (GHEPPMEBLE AR )
REE TR BTENTRBIECREEN | HK)




EIVEFE DH(3/6)

// median filtering algorithm
int getMedianNum(int bArray[], int iFilterLen){
int bTab[iFilterLen];
for (byte i = 0; i<iFilterLen; i++)
bTabli] = bArrayl[il;
inti, j, bTemp;
for (j= 0; j < iFilterLen - 1; j++) {
for (i=0;i<iFilterLen - j - 1; i++) {
if (bTabl[i] > bTabli + 1]) {
bTemp = bTabli];
bTabl[i] =bTab[i + 1];
bTabli + 1] = bTemp;
}
1
1
if ((iFilterLen & 1) > 0){
bTemp = bTab|[(iFilterLen - 1) / 2];
1

else {

bTemp = (bTabliFilterLen / 2] + bTabliFilterlen / 2-1])/ 2;

}

return bTemp;

> B MQTTPubTopic - &5 Eifth AEE

/] - DTS fRMQT TR -

String MQTTServer = "mqttgo.io";// R i HMQTT{E] iR 25

String MQTTPort = "1883";//MQTT Port

String MQTTUser = "";// RN /EIEZE

String MQTTPassword = "";//R/AlER: B17 8 s E -

[/ 5% ERALAEREPPM(EC TS Topic)

%0 . TEST/class402/TDSPPM

String MQTTPubTopic = "YourTopic/class/TDSPPM";

long MQTTLastPublishTime = 0;//IF: 888 FH A =0 S P REHEF L]
long MQTTPublishinterval = 5000;//&-5F ) #ERE—K

10



*':'E_t = 7oy ij "'ER(4/6)

void setup() {
Serial.begin(115200);  // 3 EFYIRE R E AR
Serial2.begin(115200); // #%7E WNB303 A==
Wire.begin(26, 27); // Matrix 12C
for (inti = 0;i <= 7; ++i) MatrixInt(i, 0);//BEEA A 55
pinMode(TdsSensorPin,INPUT);
pinMode(WNB303ResetPIN, OUTPUT); // ;&ﬁ WNB303 255 2 IR (7 B Al
pinMode(WNB303PowerPIN, OUTPUT); =057 WNB303 B AT Bl A BT
delay(1000);

Serial. println("\r\n\r\r. \r\nSystem Starting....");
String result ="
// BFEL Modem E’] R - FRRIRAR <~ A MR 107D (ERF R )
WNB303Restart(10);
/BB MHIRES - sorsE e ARE M - RIEHTREIWNB303
int tryCount =0;
while (1) {
boolean resultb = WNB303CheckReg();
Serial.print("WNB303CheckNetReg result="); Serial.printin(resultb);
if (resultb == false) {
Serial.printin( "B A4 AL AR (" + String(tryCount) + *)");
delay(10000);
}
else break;
if (tryCount++ >=30) { //f A5 &G 285 57 85
tryCount =0;
WNB303Restart(30);
}
}
/BB SRE
result = WNB303CheckRSSI();
Serial.print("WNB303CheckRSSI result="); Serial.printIn(result);
delay(10000);

void loop() {
ReadPPM();
[IGENERE - TR - e dErs - sEHGERE - MQTTELER ~ #ERE - BiPA
if ((millis() - MQTTLastPublishTime) >= MQTTPublishInterval ) {
MatrixInt(7, 1);
11248 - AIEHTRIEIWNB303
String result ="";
/B HERSIRER
if (/(WNB303CheckReg())) {
WNB303Restart(60); //60Fh 1% B Hria HI4EiES
return;
}else result = WNB303CheckRSSI();

[/ &Ematt

result = mqgttConnect(MQTTServer, MQTTPort, MQTTUser, MQTTPassword);

if (result =="0K") Serial.printIn("MQTT Connected");
ReadPPM();

byte tds1=0;

tds1 =tdsValue,0;

String payload = String((int)tds1);

(AR E

result = mqttPublish(MQTTPubTopic, "0", "0", "0", payload);

if (result =="0K") Serial.printIn("Data:\"" + payload + "\" Published to " + MQTTPubTopic);

//EEFAmatt
result = mqgttDisconnect();
if (result =="0OK") Serial.printIn("MQTT Disconnected");
MQTTLastPublishTime = millis(); // & ¥ & & {Simas
MatrixInt(7, 0);

}

delay(1000);

}

11



BINIEFT LR (5/6)

void ReadPPM() {

static unsigned long analogSampleTimepoint = millis();

if(millis()-analogSampleTimepoint > 40U){ //every 40 milliseconds,read the analog value from the ADC
analogSampleTimepoint = millis();
analogBuffer[analogBufferindex] = analogRead(TdsSensorPin); //read the analogvalue and storeinto the buffer
analogBufferindex++;
if(analogBufferindex == SCOUNT){

analogBufferindex =0;

}

}

static unsigned long printTimepoint = millis();
if(millis()-printTimepoint > 800U){
printTimepoint = millis();
for(copyindex=0; copylndex<SCOUNT; copyIindex++){
analogBufferTemp[copylndex] =analogBuffer[copyIndex];

// read the analog value more stable by the median filtering algorithm, and convert to voltage value
averageVoltage = getMedianNum(analogBufferTemp,SCOUNT) * (float)VREF / 4096.0;

//temperature compensation formula: fFinalResult(25/C) = fFinalResult(current)/(1.0+0.02*(fTP-25.0));
float compensationCoefficient = 1.0+0.02* (temperature-25.0);

//temperature compensation

float compensationVoltage=average Voltage/compensationCoefficient;

//convert voltage value to tds value
tdsValue=(133.42*compensationVoltage* compensationVoltage*compensationVoltage -
255.86* compensationVoltage*compensationVoltage + 857.39*compensationVoltage)*0.5;

//Serial.print("voltage:");
//Serial.print(averageVoltage,2);
//Sernial.print("V ");
Serial.print("TDS Value:");
Serial.print(tdsValue,0);
Serial.printin("ppm");

[E & matt

String mgttConnect(String Host, String Port, String MQTTUser, String MQTT Password) {
JI1EUSP
String result =
String IP = AT2WNB303 ("AT+EDNS=\"" + Host + "\"", "+EDNS:");
IP.trim(); IP = split( IP, "', 1);
if (IP.length() <= 7) retum "Error: Can't Get IP";
/12 N
result = AT2WNB303 ("AT+EMQNEW=\"" + IP + "\",\"" + Port+ "\"" + "," + 60000 +"," +1024, "+EMQNEW:");
String mqttid = split( result, "', 1);
//Serial.print("MQTTCreate result—"); Serial.printin(mqttid);
//LLBLE EsClientID
String MQTTdientid = "NBloT-" + String(random(1000000, 9999999));

n,
’

result = AT2ZWNB303("AT+EMQCON=" + mqttid + ",3,\"" + MQTTClientid + "\"" + "," + 60000 +",0,0,\"" + MQTTUser +"\"\"" +

MQTTPassword +"\"", "OK");
//Serial.print("MQTTConnect result="); Serial.printin(result);
return result;

}

[IHERRRE

String mqttPublish(String Topic, String QoS, String retained, String dup , String Payload) {
String result ="";
String hexPaonad Str2Hex(Payload);
String lenHexPayload = String(hexPayload.length());

result = AT2ZWNB303("AT+EMQPUB=0," + Topic + "," + QoS+ "," + retained + "," +dup +"," + lenHexPayload +"," + hexPayload, "OK");

return result;

}

[/BHRAm LR

String mqttDisconnect() {
String result ="";
result = AT2WNB303("AT+EMQDISCON=0", "OK");
return result;

}

1969
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EEF TR (6/6)

/187 HERsEE fHRAE retrn trueor false

boolean WNB303Chec kRegl) {

Sting resut
boolean CEREG = fal se;

result = AT2WNB30B("AT+CEREG ?', "+CEREG
if (result.index0f('0 1”;> 01| resultindex0f"L,1") >=0) { /RN Fesh
Matrixint(5,0); /%
Matrixi nt(6, 1) /7
CEREG =true;

else {
Matrixint(S, 1),/
Matrixint(6, 0); //524
CEREG =false;

}
return CEREG;

1458 R SRR return RSSI -+ 4RSS =
int WNB303Chec kRS SI() {

result = AT2WNB303("AT+CESQ", "+ESQ:");

JIFEFL+CEBSQ:
if ((result = "-1")){
int CESQ = split(split(result,'?, 1), ', 0) tolnt();

RSSI=CESQ - 111;

}

if (RSSI==-111 | |RSSI = 210) RSSI=
MatrixLE Drss iRSSI);

retrn RSS;

}

/T EEWNB3 0B (Fifir Bfh)

void WN B303Restart(int dalayTime) {
AT2WNB303("POWEROFF",™);
delay(5000);
AT2WNB303('POWERON ", "
delay(dalayTime *100) ;

b

JIHTTP GET

String HTTPG ET (String Protocol, StringH ost, String port, String Url) {

S0 http//x xx x/update ?a pi_k e y=xo & fiel d1 =60

147 FizProtocd http" host=" port='80" Ui ="/update ?api_key=Cxo0 00 . fiel d1=60"

String IP = AT2WNB303('ATHEDNS=\"" +Host + "\"",
IP.trim (); IP = split( P, *, 1);
if (1P Jength() <= 7) return "Error: Can't Get IP";

"HEDNS);

String PIP = Protocol +" /" + 1P +" "+ port + "/
int PIPlen = PIP length();
J/sesialprintin(’' PP=" +PIP +" Jen=" +String(PIPler));

result = AT2WNB303("AT+EHTTPQREATE=0," + Strirg(PIPlen) + *," + String(PIPlen)+
result.trim(); String clientid = split(result, ', 1)

") return "Errar: Can't Create Connection”;

" +PIP +"\", "+EH TTPCREAT");

VER Ligt
result = AT2WNB303("AT+EHTTP@N="+ clientid, "OK");
result.trim();
if ({result = "OK"))result = "Error: Can't Connect to Server";

% AL {83

int LenUrl= Urllength();

U = dlientid + ",0," + Stirg(LenUrl) +"," + Ud +",0,0,0";

Ut ="0,"+ String (U rllength() + " + String(Url.lergth() + ", + Url;

result = AT2WNB303("AT-EHTTPSEND =" +Url, " OK");

if ({result = "OK"))result = "Error: Can't Send to Server";

delay (1000);

1T iR

AT2WNB303("A T+EHTTPDISCON="+ cli entid, " OK");
//serialprintin(result);

delay (1000);

AT2WNB303('A T+EHTTPDESTROY="+ clientid, "OK");
//Serialprintinresult);

delay (1000);
rewrn result;

//HTTP POST

String HTTPPOST StringProtocol, StringH as t String part, StringUrl, StringcontType , StringD ata) {
JARE

String resu
String IP = AT2ZWNB03(ATHEDNS=\" +Host + \", “+EDNS
1P.trim (; P = split( IP, '/, 1);

if (1P length() <= 7) return "Error:Can't Get IP";

112 T 3
String PIP = Pratocol +"3//"+ 1P +" "+ port +"/";

int PIPlen = PIP Jength()

J/serialprintin(’' PP=" +PIP +" Jen=" +String(PIPler));

result = AT2WNB303("AT+EHTTPQREATE=0," + Strg(PIPlen) +"," + String(PIPlen)+ ",\"" +PIP +"\"", "+EH TTPCREAT");
result.trim(); String clientid = split(result, ', 1)

") retrn "Error: Can't Create Connection”;

//3 B R

result = AT2WNB303("AT+EHTTPCON="+ c liertid, "OK");

result trim()

if (result
23

ok

result = "Eror: Can't Connect to Server”;

inti=0;
String PostCom mand|[10];
PostCom mard[i++] = clientid + ,1," + Url. \mgm)+ " +Url+"0," + contTypelength) + " +contType +"";
J/Serialprintin(’ command1="+ PostCom mand[i - 1]);
String hexData = Str2Hex(Data);
intlenHexData= hexData.length();
PostCom mand(i++] = String(lenHexData)+ ", "
//Serialprintin(’ command2="+ PostCom mand[i- 1);
intnum=30;
for intn = 0;n < lenHexData; n = n + num) {

String Datasend = "

if (n+num < IeﬂHe(Dala)(

1Y) 5

Datasend - hexdatas wstring(n, n +num);

}else if | enHexD ata % num > 0) {

int remainder = lerH exData % num;

V15

DataSend = hexDatas ubstring(n, n +remainder);

i
PostCom mand[i++] = DataSend;
J/serialprintin(’ command2=" + PostCom mard(i - 1));

TR Bk < RAE

int totallenHexD ata =0;

for(intj =0 j<=i- 1;j+)

totallenHexD ata =total LenH ex Data + Pas Comm and(j] length();
PostCommand[j] = String (PostCommand(j].length())+ ", " + PostCom mand[j];

}

N GRS &
forfintj =0 j<=i-1;j+){
j== 1) PostCommand{] = "AT+EHTTPSEND=1,"+ String(totallenHexD ata) + "," + Pas tComm and(]};
else if (j== i- 1) PostComm and[}] =" AT+EHTTPSEND=0," + String (total LenH ex Data) +" " + PostCom mard(j];
else PostCom mand]j] = "AT+EHTTPSEND =1," +String(tctallenHexData) +"," +PostCommand]
result HWNsau?lPas«cnmmand[]"OK")
//Serialprintin(' POST" + Strirg(j) + +":" + result);
}

}

delay (1000);

/1BHRA SR

AT2WNB303("A T+EHTTPDISCON=""+ cl entid, " OK");
I/serialprintinfresutt);

delay (1000);

AT2WNB303("A T+EHTTPDESTROY="+ clientid, "OK");
//serialprintinfresult);

delay (1000);

retrn result;

1R BAEEIWNB303 - il STHL] {31 £ 0ft# timeout
String AT2WNB303(String ATdata, String StatWith) {
Serialprintin(" ffif] & </ " + ATdata);
if (ATdata.length() > 0) { /it AT %
ATdata trim();
String comm and = ATdata;
com mand toU pperCase ()

if (command =="RESET") { //E & WNB303 ] ]
digitalW rite( WNB303ResetPIN, HIGH ); —_ 1969 ————
delay (10000}

digitalWrite( WNB303ResetPIN, LOW);
return "RESET OK";

else if (command = "POWERON") { //BiIit WNB3G3 ]
digitalW rite{ WNB303PowerPIN, HIGH );
retrn "POWERON OK";

}

else if (command = "POWEROF F"){ //[ilFf] WNB303 (7
digitalW rite{ WNB303PowerPIN, LOW);

return "POWEROFFOK";

}
else { //EAH AT
Serial2.print n(ATdata);

}

}

else return

String resu't

/%47 [EIRE

long StartTime = millis();

while (1) {

result =
while (Seria2.availablel)){ //WNB30341%
charc=Serial2.read(); //{£WNB303:HIl
result 4= c; 1158 B 7T ¢ i
if (c=="\n') break;

i

result.trim()

if (result. startsWith({Startwith)) break; //4512 OKig[l

if ((millis () - StartTim e) >= WN B303Timeout ) { //Time outi|u]

return result;

17 FHHEX

String Str2Hex(String msg){
Stinga =
for (int i =0; i< msg length() i++) {
a =a+ Sting(m sg charAt(i), HEX);

retrna;

}

J/HEXE T
String Hex2Str(String msg){

char input[msg Jength() +1];

ms gtoCharArray (input, msg lergth() + 1);
char c[sizeof(input)};

swinga="";
for (inti 70 i<sizeof(input) - 1;i 4= 2) {

char tem p[3]

temp[0] = input[i];

templ1] = inputfi+ 1}

intval= ASCIIH ecTolnt(tem p[0]) * 16 +A SCll HexTdl nt{temp(L];
oascii(val )
+sting(cD;

returna;

}

/IASCESINT

int ASCIIH ex Tolnt(char ¢ ) {

int ret =0;

if ([ >='0) && [c <='9)) ret = (ret << 4)+ c -
else ret = (ret << 4)+ toupper(c) - A" + 10;
rewrn reg

}

//splitdffiE
Sting split(st
int fond = 0;
intstrindex(]={0,-1};
int maxindex = data length() - 1;
for (inti=0;i axIndex &&found <= index; i++) {
if (data.charAt(i) ==s eparator || i== maxIndex) {
fond++;
strindex(0] = strindex (1] + 1;
strindex(1] maxindec)? i+1:5;

}

it : swing al=split( “aabbcc” ' 7 0);
ing cata, char s eparator, int index) {

} I
return found > index? data substi ng(std ndex[0] strindex[1]) :"";
}
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@ CameraWebServer | Arduino 1
BE £H

SfRiE ITE HiAE

CameraWebServer § FRappf

#include "es

Ry 3e

BE RE =RE I8 HHE

OO0 BE

PMSE003T

L

1 #include

3 PMS pms (Se
4 BMS: :DATRA

-

\

3. 545K MHIRLEE

SEEAIE
HESRE
BERBLSHHA
EEEIE.
FIlEEERE
FIIEER

WIiFi101 / WiFiNINA Firmware Updater

BEEE1R: "ESP32 Wrover Module”
Upload Speed: "921600"

Flash Frequency: "80MHz"
Flash Mode: "QIO"

Partition Scheme: "Huge APP (3MB No OTA/1MB SPIFFS)”

Core Debug Level: "
EHE: "COM3"
EiSRREEN

1% Bootloader

=B AT
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f &

=1

BEEE

> FRFINIRRE - EFEARINE

© com4 = O X
| &iE
1%:31:29.533 -> {[AY65< L :AT+CEREG? . N . .
19:31:29.533 —> WNB303CheckNetReg result=] <G ——— 5 T 5T T4 B I@Eiﬁl@@%ﬁﬁkﬂ]
19:31:29.533 —-> {LMYep4< T :AT+CESQ
19:31:29.581 -> WNB303CheckRSSI result=-06 < — 7T EH A1 5] 55 58 2 (-86RSSI)
19:31:39.565 —-> {[Y65% T :AT+CEREG?
19:31:39.565 -> {652 F:AT+CESQ
19:31:39.613 -> (VA2 AT+EDNS="Mqttgo. 10" <  ———— ﬁﬂgﬁ@MQTT@%ﬁ
19:31:40.610 —> {[AYdsS T AT+EMONEW="20.89.104.82","1883", 60000,1024
19:31:41.421 —> {[AYds< T AT+EMQCON= 0,3, "NBIoT-245136%", 60000,0,0,"",""
19:31:41.421 -> MQTT Connected
159:31:41.421 -> TDS Value:Oppm
19:31:41.468 -> TDS Value:0Oppm
19:31:41.468 —-> TDS Value:0Oppm
19:31:41.468 —-> TDS Value:0Oppm
19:31:41.468 —-> TDS Value:(Oppm
5:31:41.468 -> TDS Value:(Oppm
$:21:41.468 -> TDS Value:(Oppm
9:31:11.468 -> TDS Value:(Oppm

ot B Show timestamp WL (newline) ~ 115200 band -~ Clear output
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=5

N

> 5488 HUKRIIE EPPMA

ft

¢

@ com4

HEFEEIMQTT

- O X
{HiE
19:28:50.181 ->§ TDS Value:108ppm
19:28:50.181 —>f TDS Value:1l08ppm
19:28:50.181 ->§ TDS Value:108ppm
19:28:50.181 —> TDS Value:108ppm
19:28:50.181 ->§ TDS Value:108ppm "'EE‘
19:28:50.181 - TDS Value:108ppm EHY7K E"Jppm1E
19:28:50.181 —>§ TDS Value:108ppm
19:28:50.181 —> TDS Value:108ppm
19:28:50.181 —>§ TDS Value:108ppm
19:28:50.181 -3 TDS Value:108ppm
19:28:50.181 —>§ TDS Value:108ppm
19:28:50.181 —> TDS Value:108ppm
19:28:50.181 —>§ TDS Value:108ppm
19:28:50.181 —> TDS Value:108ppm
19:28:50.228 —>f TDS Value:108ppm
19:28:50.228 —> TDS Value:108ppm
19:28:50.228 - TDS Value:1l08ppm

L )
= N

| S5

0
i

HEhpash Show ttmestamp

.

u

e

-

ML (newline)

R

115200 band

R

Clear cntput

16



MQTTEEE:

> B ERERAL - hitps://broker.mqgttgo.io/

NNNNNNNNNNNNNNNN
||||||||||

H42{FfR2% Connect server @ N
MQTT Broker #5 WSS Port MQTT Port ClientlD 458
broker.MQTTGO.io 8084 1883 MQTTGO-3099962599 s

(Dashboard#ziitPower By £EHT)

1% Publish A 718 Subscriptions A
Topic QoS Retain
YourTopic/class/iB & 0 Add Subscription(I551 5 L)
ME
Publish . - o .
) AE (TR A v
{%ﬁ *ﬁ Dashboard &% ~
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https://broker.mqttgo.io/

MQTTEEE:

> MBER - SERRGIE B /rconnectedBIEAR AL T

NNNNNNNNNNNNNNNN
||||||||||

i##5@R3% Connect server ® TaTRY
Il\‘ﬁ% @ [\‘7?

MQTT Broker /5 WSS Port MQTT Port ClientlD £g5%

broker.MQTTGO.io 8084 1883 MQTTGO-3099962599

(Dashboard#%fliPower By j=ZiHT)
S AR B 1))
L nv

#4133 R2E Connect server ( ® connected

& Publish A #] B Subscriptions
Topic QoS Retain
YourTopic/class/ B & 0 Add Subscription(i187] B 1 3E)
Bl
Publish

a2 (IR AT SRR A1)
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MQTTESA

>

=y -

Ha
220N - L FMEFTopic X FEE MK

/[ ——- DL MEIRMQTTEEE ------

String MQTTServer = "mqttgo.io";// R T MQTT{5]ik 23
String MQTTPort = "1883";//MQTT Port

String MQTTUser = "";// A ZEIE=
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