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D3, RRENMEIC L > TS IS N CLEST20 ., HDOOIEIEIAK B IEESTITH 700k CTLES
720N EERET BT, 2 SO TRIRHIHIEL (wlevell, wlevel2) Zd 7 (wlevel) 23 5cm KD &
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#include <PubSubClient.h>
#include "myMQTT.h"

#define TRIG1 19

#define ECHO1 18

#define TRIG2 22

#define ECHO2 21

#define MAX_DELAY 20000

#define SOUND_SPEED 0.034

#define APmode false /I true:APmode false:STAmode
#define INTERVAL (10 * 60000)
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char TOPIC_WLEVEL][128];
char TOPIC_DCHECK][128];
bool DCHECK;

[Fr*FHxxERxxcallback function work when message is arrived*****x*kxx/
void callback(char* topic, byte* payload, unsigned int length) {

payload[length] = "¥0"; /I The last published string data is atteched at the last of the subscribed string
data. So, insert EOL.

Serial.printf("Msg arrived [%s]¥n", topic);

if (String(topic) == String(TOPIC_DCHECK))

DCHECK = true;

}

void setup() {

Serial.begin(115200);
pinMode(TRIG1, OUTPUT);
pinMode(ECHO1, INPUT);
pinMode(TRIG2, OUTPUT);
pinMode(ECHO2, INPUT);
digitalWrite(TRIG1, LOW);
digitalWrite(TRIG2, LOW);

if (Isetup_MQTT(APmode))
ESP.restart();

while (APmode)
AP _start();

create_topic("wlevel”, TOPIC_WLEVEL);
create_topic("dcheck"”, TOPIC_DCHECK);
DCHECK = false;

}

unsigned long last_time = 0;
bool MQTTconnected = false;

void loop() {
char str_buf[10];
float wlevel, wlevell, wlevel2;

if (WiFIMQTT _reconnect()) {
if ('"MQTTconnected) {
mqtt.subscribe(TOPIC_DCHECK);
MQTTconnected = true;

maqtt.loop();

if ((millis() - last_time > INTERVAL) || DCHECK) {
for (inti=0;i<10; i++){
digitalWrite(TRIG1, HIGH);
delayMicroseconds(10);
digitalWrite(TRIG1, LOW);
float wlevell = pulseIn(ECHO1, HIGH, MAX_DELAY) * SOUND_SPEED/2;
delay(2000);

digitalWrite(TRIG2, HIGH);
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delayMicroseconds(10);
digitalWrite(TRIG2, LOW);
float wlevel2 = pulseIn(ECHO2, HIGH, MAX_DELAY) * SOUND_SPEED/2;

Serial.printf("wlevell: %5.1f¥n",  wlevell);
Serial.printf("wlevel2: %5.1f¥n¥n", wlevel2);

if (abs(wlevell - wlevel2) < 5){
wlevel = (wlevell + wlevel2) / 2;

break;
}
else {

wlevel = 999;

Serial.printf("wlevel measurement error¥n™);
}

}

sprintf(str_buf, "%5.1f", wlevel);
mqtt.publish(TOPIC_WLEVEL, str_buf);
DCHECK = false;
last_time = millis();

}

}
else if (MQTTconnected)

MQTTconnected = false;

delay(100);
}
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6.2.9 numeric / — F [/KNFRTE | DRIE

UAK6.2.2 EC ®IEIE D JavaScript

if (msg.payload > 100)
msg.payload = Math.round((msg.payload - 100) *
100) / 100;

return msg;

UYAK6.2.3 KALOMEIE | D JavaScript

if (msg.payload < 999) {

msg.payload = Math.round((189 - msg.payload) *
100) / 100;

return msg;

}

UAL 624 XYV IARNVT Zf#lT DAy F Tho, B
allback()C TOPIC_WLEVEL (= “HP_SORA/wlevelX") %2 (T Et5 L
KL% wlevel 1Z5%E L (wlevel = atof((char *)payload);) . »N/V7 &7
TEDHIDIT“VULVE_state = true;” & 9%, LT, BI% vulve_control()
DOF D “if (v_mode && VULVE_state && (wlevel < v_target))” T’V 916210 HKS AT LDZ w3 29—
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7' OF—F (v_mode ) 2% ture, JEIZEREL7- VULVE state 73 true, = L CHIE L7Z/KNL wlevel 2353 7EfH
w_target JOHAKITALIE, “digitalWrite(VULVE_CTR, HIGH);” T/ L7 % BHIT, 15 ##% (delay(15000);) (2 FFON
VT BT S (digitalWrite(VULVE_CTR, LOW);) , 72 Z L ERIRFIC, SV 7 OEB iz EL They 7
TOPIC_VULVE (=*HP_SORA/ulve”) £LC Publish L. BifEikiInE S v 2R —RIIRO TEBS | 07 F71
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YRR 6.24 YL JARANILT EEIET D AT

// File Name : Soramame_PEPINO_vulve.ino
// Last Update: 2023-9-1

#include "driver/adc.h"

#include "esp_adc_cal.h"

#include <PubSubClient._h>

#include <EEPROM.h>

#include <Wire._h>

#include <math.h>

#include "myMQTT.h"

#include <Adafruit_Sensor.h>

#include <Adafruit_SHTC3.h> // Temp/Humid

#define SHTC3_SENSOR // use SHTC30 (Temperature/Humidity)
Adafruit _SHTC3 shtc3;

esp_adc_cal_characteristics_t adcChar;
bool APmode = false; // true:APmode false:STAmode
bool NormalOP = true;

#define BETA 3950 // B parameter of thermistor. 3470 or 3950
#define ADC_POINTS 31 // ADC sampling points, better to be an even number.

// Pin Assign
#define VULVE _CTR 12 // vulve ON:1 / OFF:0

#define AIR_CTR 16 // air pump on:1 / off:0

#define STA_MODE 5 // AP mode:0 / STA mode:1 (swi)
#define SW3 25 // SW3

#define SW4 26 // sSw4

#define PIN_EC 34 // EC (ADC1_CH6)

#define PIN_PWM 15 // PWM (ADC1_CH6)

#define PIN_WLEVL 32 // Water Level (Analog)
#define PIN_WTEMP 35 // Water Temperature (Analog)
#define PIN_VULVE 33 // Water Vulve current (Analog)

#define POUT_WLSW 13 // Water Level mesurement activation switch
#define POUT_LED 2 // LED

#define SDA 21 // Temp/Humid (Digital) Si7006-A20-1IM

Y Saiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaialaiaiaialatalalale Le] o] Toliaiaiaiaiaiaiaiaiaioiaiaiaisiaiaiaiaiaiaioiaialaialiaialataialale /
char TOPIC_EC[128]; // Calcurated EC from ECADC and WTEMP

char TOPIC_WLEVEL[128]; // Water Level

char TOPIC_WTEMP[128]; // Water temperature

char TOPIC_TEMP[128]; // Temperature S17006 or BME280
char TOPIC_HUMID[128]; // Temperature SI17006 or BME280
char TOPIC_VULVE[128]; // Vulve current

char TOPIC_V_MODE[128]; // Vulve Mode <on:1 / off:0>
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char TOPIC_V_TARGET[128]; // Water level target fo Vulve control

char TOPIC_DCHECK[128]; // Data check

char TOPIC_EC_ADJUST[128]; // EC value adjust <on:1 / off:0>

char TOPIC_EC_MODE[128]; // EC control mode <on:1 / off:0>

char TOPIC_EC_TARGET[128]; // Target EC value for auto mode

char TOPIC_AIR[128]; // AIR air pump state <on:1 / off:0>

char TOPIC_NETWORK[128]; // Network connection check data for every 60s

bool DCHECK = fTalse;

bool DCHECK_temp false; // 1 : check temperature if button pressed

bool DCHECK_humid false; // 1 : check humidity if button pressed

bool DCHECK_wtemp false; // 1 : check water temperature if button pressed
bool DCHECK_ec false; // 1 : check ec if button pressed

bool DCHECK vulve false; // 1 : check vulve current if button pressed

float wlevel; // Watar level
float vcurrent = 0; // Water vulve current

float ec = 0; // Electro Conductivity
float wtemp = 0; // Watar temperature
float temp = 0; // Temperature

float humid = 0; // Humidity

bool v_mode = false; // ture : vulve control false : vulve off
float v_target = 10.0; // Watar level target for vulve control
bool ec_adjust = false; // 0: off 1: on EC adjust

bool ec_mode = false; // 0: off 1: auto & adjust

float ec_target = 1.0; // default EC target

float ec_magni = 1.0; // EC magnification

#define INTERVAL_EC 300 // At least 60s interval for measurement during fertilizer
addition woud be required

#define INTERVAL_WTEMP 300 // Water Temperature is not changed so fast

#define INTERVAL_TEMP 300 // Temperature on sensor board

#define INTERVAL_HUMID 300 // Humidity on sensor board

#define INTERVAL_VULVE 120 // Long interval for MQTT current data transfer even with
no data change.

#define INTERVAL_WIFI 120 // Connect to WiFi every 120s when they are disconnected.
#define INTERVAL_MQTT 120 // Connect to WiFi and MQTT every 120s when they are
disconnected.

#define INTERVAL_NETWORK 60

unsigned long last WLEVEL = O;

unsigned long last_EC = 0;
unsigned long last WTEMP = O;
unsigned long last_TEMP = 0;
unsigned long last HUMID = O;
unsigned long last VULVE = O;

unsigned long last NETWORK = 0;

unsigned long last_AIR = 0; // Last air pump on/of time
bool VULVE_state = false; // vulve enable O:disable l:enable
bool AIR_state = false; // air pump state O:off 1l:on

/**** Cubic Curve Parameter for EC ****/
#define POO -1.018e-01
#define P10 2.715e-03
#define P01 -6.933e-04
#define P20 -2.072e-07
#define P11 -6.209e-05
#define P02 1.071e-04
#define P30 6.804e-10
#define P21 -2.432e-08
#define P12 9.783e-07
#define P03 -3.372e-06

void sensor() {
unsigned long now;
char str_buf[10];
uint32_t sdata;
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uint32_t ADC_buf[ADC_POINTS];

/**** network connection check ****/

now = millisQ);

it (now - last_NETWORK > INTERVAL_NETWORK * 1000) {
matt.publish(TOPIC_NETWORK, "1');
last NETWORK = now;

}

#ifdef SHTC3_SENSOR

now = millisQ;

it (DCHECK temp || (now - last_TEMP > INTERVAL_TEMP * 1000)) {
sensors_event_t h, t;
shtc3.getEvent(&h, &t);
temp = t.temperature;

if (0 < temp && temp < 100) {
sprintf(str_buf, "%3.1f", temp);
mgtt.publish(TOPIC_TEMP, str_buf);

Serial .printf("temp = %3.1f¥n", temp);
DCHECK_temp = false;
last_TEMP = now;

}

now = millisQ;

if (DCHECK_humid |]] (now - last_HUMID > INTERVAL_HUMID * 1000)) {
sensors_event_t h, t;
shtc3.getEvent(&h, &t);
humid = h.relative_humidity;

if (0O < humid && humid < 100) {
sprintf(str_buf, "%3.1f", humid);
mgtt.publish(TOPIC_HUMID, str_buf);

}

Serial .printf("humid = %3.1F¥n", humid);

DCHECK_humid = false;

last_HUMID = now;

3
#endif

now = millis(Q);
ifT (DCHECK wtemp || (now - last_WTEMP > INTERVAL_WTEMP * 1000)) {
sdata = analogRead(PIN_WTEMP) ;
if (sdata == 4095)
Serial _.printIn("'Thermister is disconnected!");
else {
for (int i = 0; i < ADC_POINTS; i++) {
esp_adc_cal_get_voltage(ADC_CHANNEL_7, &adcChar, é&sdata);
ADC_buf[i] = sdata;
¥

for (int j = 0; j < ADC_POINTS - 1; j++) // Select center value
for (int 1 = 0; 1 < ADC_POINTS - j - 1; i++)
iT (ADC_buf[i] > ADC_buf[i + 1]) {
sdata = ADC_buf[i];
ADC_buf[i] = ADC_buf[i + 1];
ADC_buf[i + 1] = sdata;
}
sdata = ADC_buf[ADC_POINTS 7/ 2];

wtemp = 10000.0 * ADC_buf[15] / (3346 - sdata); // if sdata == 4095 then O division
error and WDT halt occurs.
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wtemp = (1 /7 (log(wtemp / 10000) / BETA + 1 / 298.15) - 273.15);
sprintf(str_buf, "%3.1f", wtemp);
Serial .printf("WTEMP = %s¥n", str_buf); // Calcurated temperature WTEMP is printed
matt.publish(TOPIC_WTEMP, str_buf);
DCHECK_wtemp = false;
last_WTEMP = now;
}
}

/**** ec ****/

now = millis(Q);

if (DCHECK_ec || (now - last_EC > INTERVAL_EC * 1000)) {
ledcWrite(0, 128); // duty 50%
delay(200); // wait for PWM stable

for (int i = 0; 1 < ADC_POINTS; i++) {
esp_adc_cal_get _voltage(ADC_CHANNEL_6, &adcChar, &sdata);
ADC_buf[i] = sdata;
// buf[i] = analogRead(PIN_EC);

}

ledcWrite(0, 0); // PWM off

for (int j = 0; j < ADC_POINTS - 1; j++) // Select center value
for (int 1 = 0; 1 < ADC_POINTS - j - 1; i++)

0
if (ADC_buf[i] > ADC_buf[i + 1]) {
sdata = ADC_buf[i];
ADC_buf[i] = ADC_buf[i + 1];
ADC_buf[i + 1] = sdata;

3
sdata = ADC_buf[ADC_POINTS / 2];

float y = wtemp, x = sdata;
ec = POO

+ P10 * x + PO1 * y

+ P20 * x*x + P11 * x*y + P02 * y*y

+ P30 * x*x*x + P21 * x*x*y + P12 * x*y*y + P03 * y*y*y;
ec *= ec_magni;

it (DCHECK_ec)
sprintf(str_buf, "%.3f", ec + 100); // ec (+ 100) will not be avareged in node-red
else
sprintf(str_buf, "%3.2f", ec);
matt.publish(TOPIC_EC, str_buf);
Serial.print(ec =");
Serial _printin(str_buf);
if (DCHECK ec && ec_adjust && (l'ec_mode) && (ec > 0.1)) {
ec_magni = ec_magni * ec_target / ec;
sprintf(str_buf, "%3.2f", ec_target + 100);
matt.publish(TOPIC_EC, str_buf);
sprintf(str_buf, "%3.2f", ec_magni);
Serial _.printf('ec magni = %s¥n", str_buf);
EEPROM.write(146, (char)(ec_magni * 100)); // EC adjustment value ec_magni * 100
EEPROM.commit();
Serial .printIn("EC magnification value write to EPROM™);

by
DCHECK _ec = false;
last_EC = now;
3
b

bool MQTTconnectedX = false;

void vulve_control () {
unsigned long now = millis(Q);
char str_buf[10];
uint32_t sdata;

if (DCHECK vulve || (now - last_VULVE > INTERVAL_VULVE * 1000)) {
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sdata = analogRead(PIN_VULVE);
sprintf(str_buf, "%4u", sdata);
matt.publish(TOPIC_VULVE, str_buf);
last_VULVE = now;

DCHECK vulve = false;

}

if (v_mode && VULVE_state && (wlevel < v_target)) {
maqtt.publish(TOPIC_VULVE, *0");
digitalWrite(VULVE_CTR, HIGH); // vulve on
sdata = analogRead(PIN_VULVE);
sprintf(str_buf, "%4u", sdata);
matt.publish(TOPIC_VULVE, str_buf);
Serial .printf("'vulve on: %d¥n", sdata);

delay(15000);

digitalWrite(VULVE_CTR, LOW); // vulve off
sdata = analogRead(PIN_VULVE);

sprintf(str_buf, "%4u", sdata);
matt.publish(TOPIC_VULVE, str_buf);
magtt.publish(TOPIC_VULVE, "0');

Serial _printf('vulve off: %d¥n', sdata);
VULVE_state = false;

+
}

void ec_control()

{

unsigned long now = millis(Q);

// air vulve interval 15 minuites
if (ec_mode && 'AIR_state && ((nhow - last_AIR) > 15 * 60000) && (ec < ec_target) && (0.4
< ec) && mgtt.connected()) {
digitalWrite(AIR_CTR, HIGH); // AIR air pump on
mgtt.publish(TOPIC_AIR, "0');
magtt.publish(TOPIC_AIR, "1');
AIR_state = true;
Serial _printIn(air pump on™);
last_AIR = now;
b
// air pump off after 8 seconds
else if (AIR_state && (now - last_AIR > 8 * 1000)) {
digitalWrite(AIR_CTR, LOW); //air pump off
matt.publish(TOPIC_AIR, "1');
magtt.publish(TOPIC_AIR, "0');
AIR_state = O;
Serial.printIn(air pump off");
last_AIR = now;
¥
}

[FFxFExxHEx*Rcal lback function work when message is arrived***x**xxiixx/
void callback(char* topic, byte* payload, unsigned int length) {

payload[length] = "¥0"; // The last published string data is atteched at the
last of the subscribed string data. So, insert EOL.

Serial .printf(""Msg arrived [%s]¥n', topic);

if (String(topic) == String(TOPIC_DCHECK)) {
DCHECK_temp = DCHECK_ humid = DCHECK_wtemp = DCHECK ec = DCHECK vulve = true;
Serial _printIn('Data Check');

¥
else if (String(topic) == String(TOPIC_WLEVEL)) {
wlevel = atof((char *)payload);
Serial .printin(wlevel);
VULVE_state = true; // Water vulve control enable

}
else if (String(topic) == String(TOPIC_V_MODE)) {
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v_mode = (payload[0] == "t") ? true : false;
Serial .printin(v_mode);

}

else if (String(topic) == String(TOPIC_V_TARGET)) {
v_target = atof((char *)payload);
Serial .printin(v_target);

}

else if (String(topic) == String(TOPIC_EC_ADJUST)) {
ec_adjust = (payload[0] == "t") ? true : fTalse;
Serial .printin(ec_adjust);

}

else if (String(topic) == String(TOPIC_EC_TARGET)) {
ec_target = atof((char *)payload);
Serial .printin(ec_target);

}
else if (String(topic) == String(TOPIC_EC_MODE)) {
ec_mode = (payload[0] == "t") ? true : false;
Serial .printIn(ec_mode);
it (ec_mode) {
if ((ec < ec_target) && (0.4 < ec)) { // if EC value is too low (less than 0.4)
something wrong
digitalWrite(AIR_CTR, HIGH); // When ec mode is swiched from off -> on,
adjust immediatly
mgtt.publish(TOPIC_AIR, "0');
mgtt.publish(TOPIC_AIR, "1'");
AIR_state = 1;
Serial _printIn(air pump on™);
last_AIR = millis(Q);

/ Setup /
void setup(Q) {
Serial .begin(115200);

adc_power_on(); // ADC enable
adc_gpio_init(ADC_UNIT_1, ADC_CHANNEL_6); // ADC1_CH6 (GP1034 )enable
adc_gpio_init(ADC_UNIT_1, ADC_CHANNEL_7); // ADC1_CH7 (GP1035 )enable
adcl_config_width(ADC_WIDTH_BIT_12); // ADC1 12bit (0-4095)

adcl_config_channel_atten(ADC1_CHANNEL_6, ADC_ATTEN_DB_11); // ADC1_CH6 -11dB

adcl_config_channel_atten(ADC1_CHANNEL_7, ADC_ATTEN_DB_11); // ADC1_CH7 -11dB

esp_adc_cal_characterize(ADC_UNIT_1, ADC_ATTEN_DB 11, ADC WIDTH_BIT_12, 1100,
&adcChar); // set parameters to addChar

pinMode(STA_MODE, INPUT_PULLUP);
pinMode(VULVE_CTR, OUTPUT);
pinMode(AIR_CTR, OUTPUT);
pinMode(PIN_EC, INPUT) ;
pinMode(PIN_WTEMP, INPUT);
pinMode(PIN_VULVE, INPUT);
pinMode(PIN_PWM, OUTPUT);
pinMode (POUT_WLSW, OUTPUT);
pinMode(POUT_LED, OUTPUT);

Wire._begin(21, 22);
Wire.endTransmission();

ledcSetup(0, 5000, 8); // Set PWM frequiency 5KHz, 8bit
ledcAttachPin(PIN_PWM, 0); // Assing PWM pin to 15

#ifdef SHTC3_SENSOR
shtc3 = Adafruit_SHTC3();
if (! shtc3.begin())
Serial .printIn(""Couldn®t find SHTC3");
#endif

26




APmode = IdigitalRead(STA_MODE);
setup_MQTT(APmode) ;

digitalWrite(VULVE_CTR, LOW); // vulve off
digitalWrite(AIR_CTR, LOW); // Stop AIR air pump for EC control

////7// MQTT topic initialization
create_topic(“'ec"”, TOPIC_EC);
create_topic("'wlevelX™, TOPIC_WLEVEL);
create_topic("'wtemp", TOPIC_WTEMP);
create_topic('temp™, TOPIC_TEMP);
create_topic("humid"”, TOPIC_HUMID);
create_topic('vulve™, TOPIC_VULVE);
create_topic(''v_mode", TOPIC_V_MODE);
create_topic(*'v_target”, TOPIC_V_TARGET);
create_topic(Mair", TOPIC_AIR);
create_topic(*'ec_adjust’™, TOPIC_EC_ADJUST);
create_topic('ec_mode', TOPIC_EC_MODE);
create_topic(*'ec_target’™, TOPIC_EC_TARGET);
create_topic(''dcheck", TOPIC_DCHECK) ;
create_topic('network™, TOPIC_NETWORK) ;

ec_magni = (EEPROM.read(146)) / 100.0; // read ec adjustment magnification value
Serial .printf(""EC magnification value: %3.2F¥n", ec_magni);
if (ec_magni < 0.2) // magnification might be wrong

ec_magni = 1.0;

}

bool LED = false;

void loop() {
it (APmode)
AP_start();
else it (WiFiMQTT_reconnect()) {
if (ILED) {
digitalWrite(POUT_LED, HIGH);
LED = true;
mgtt.subscribe(TOPIC_WLEVEL);
mqtt.subscribe(TOPIC_V_MODE);
mqtt.subscribe(TOPIC_V_TARGET);
mqtt.subscribe(TOPIC_EC_ADJUST);
mqtt.subscribe(TOPIC_EC_MODE);
mqtt.subscribe(TOPIC_EC_TARGET);
mgtt.subscribe(TOPIC_DCHECK);

}
matt.loop();
sensor();

else if (LED) {
digitalWrite(POUT_LED, LOW);
LED = false;

¥

delay(100);
vulve_control();
ec_control();
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UZ2K6.3.1 7a2—hFAAYFTIL AR LT R AR F

// File Name : Soramame_PEPINO_vulve.ino
// Last Update: 2024-1-24

#include "driver/adc.h"

#include "esp_adc_cal .h"

#include <PubSubClient.h>

#include <EEPROM.h>

#include <Wire.h>

#include <math_h>

#include "myMQTT.h"

#include <Adafruit_Sensor.h>

#include <Adafruit_SHTC3.h> // Temp/Humid

#define intWL_SENSOR // use internal water level sensor

// #define SHTC3_SENSOR // use SHTC30 (Temperature/Humidity)
// Adafruit_SHTC3 shtc3;

esp_adc_cal_characteristics_t adcChar;
bool APmode = false; // true:APmode false:STAmode
bool NormalOP = true;

// #define RST_CYCLE 3710000 // ESP32 restart cycle (ms)
#define BETA 3470 // B parameter of thermistor. 3470 or 3950
#define ADC_POINTS 31 // ADC sampling points, better to be an even number.

// Pin Assign
#define VULVE_CTR 12 // vulve ON:1 / OFF:0

#define AIR_CTR 16 // air pump on:1 / off:0

#define STA_MODE 5 // AP mode:0 / STA mode:1l swD)
#define SW3 25 // SW3

#define SW4 26 // Sw4

#define PIN_EC 34 // EC (ADC1_CH®6)

#define PIN_PWM 15 // PWM (ADC1_CH6)

#define PIN_WLEVL 32 // Water Level (Analog)

#define PIN_WTEMP 35 // Water Temperature (Analog)

#define PIN_VULVE 33 // Water Vulve current (Analog)

#define POUT_WLSW 13 // Water Level mesurement activation switch
#define POUT_LED 2 // LED

#define SDA 21 // Temp/Humid (Digital) Si7006-A20-IM
/ Topic /
char TOPIC_EC[128]; // Calcurated EC from ECADC and WTEMP

char TOPIC_WLEVEL[128]; // Water Level

char TOPIC_WTEMP[128]; // Water temperature

char TOPIC_TEMP[128]; // Temperature S17006 or BME280

char TOPIC_HUMID[128]; // Temperature SI17006 or BME280

char TOPIC_VULVE[128]; // Vulve current

char TOPIC_V_MODE[128]; // Vulve Mode <on:1 / off:0>

char TOPIC_V_TARGET[128]; // Water level target fo Vulve control
char TOPIC_DCHECK[128]; // Data check

char TOPIC_EC_ADJUST[128]; // EC value adjust <on:1 / off:0>
char TOPIC_EC_MODE[128]; // EC control mode <on:1 / off:0>

char TOPIC_EC_TARGET[128]; // Target EC value for auto mode

char TOPIC_AIR[128]; // AIR air pump state <on:1 / off:0>
char TOPIC_NETWORK[128]; // Network connection check data for every 60s

bool DCHECK = fTalse;

bool DCHECK temp = false; // 1 : check temperature if button pressed

bool DCHECK humid = false; // 1 : check humidity if button pressed

bool DCHECK wlevel = false; // 1 : check water level if button pressed

bool DCHECK wtemp = false; // 1 : check water temperature if button pressed
bool DCHECK_ ec = false; // 1 : check ec if button pressed

bool DCHECK vulve = false; // 1 : check vulve current if button pressed

float wlevel; // Watar level
float vcurrent = 0; // Water vulve current
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float ec = 0; // Electro Conductivity

float wtemp = 0; // Watar temperature

float temp = 0; // Temperature

float humid = 0; // Humidity

bool v_mode = false; // ture : vulve control false : vulve off
float v_target = 1.0; // Watar level target for vulve control

bool ec_adjust = false; // 0: off 1: on EC adjust
bool ec_mode = false; // 0: off 1: auto & adjust
float ec_target = 1.0; // default EC target

float ec_magni = 1.0; // EC magnification

#define INTERVAL_EC 300 // At least 60s interval for measurement during fertilizer
addition woud be required

#define INTERVAL_WLEVL 300 // Water Level will be controlled by a solenoid valve in
some implementation

#define INTERVAL_WTEMP 300 // Water Temperature is not changed so fast

#define INTERVAL_TEMP 300 // Temperature on sensor board

#define INTERVAL_HUMID 300 // Humidity on sensor board

#define INTERVAL_VULVE 300 // Long interval for MQTT current data transfer even with
no data change.

#define INTERVAL_WIFI 120 // Connect to WiFi every 120s when they are disconnected.
#define INTERVAL_MQTT 120 // Connect to WiFi and MQTT every 120s when they are
disconnected.

#define INTERVAL_NETWORK

(o]
o

unsigned long last_EC
unsigned long last _WLEVL
unsigned long last_WTEMP
unsigned long last_TEMP
unsigned long last_HUMID
unsigned long last_VULVE ;
unsigned long last NETWORK = O;

nmnonopog !
coSoof

unsigned long last_AIR = 0; // Last air pump on/of time
bool VULVE_state = false; // vulve enable O0:disable l:enable
bool AIR_state = false; // air pump state O:off 1l:on

/**** Cubic Curve Parameter for EC ****/
#define POO -1.018e-01
#define P10 2.715e-03
#define POl -6.933e-04
#define P20 -2.072e-07
#define P11 -6.209e-05
#define P02 1.071e-04
#define P30 6.804e-10
#define P21 -2.432e-08
#define P12 9.783e-07
#define P03 -3.372e-06

void sensor() {
unsigned long now;
char str_buf[10];
uint32_t sdata;
uint32_t ADC_buf[ADC_POINTS];

/**** network connection check ****/

now = millis(Q);

if (now - last NETWORK > INTERVAL_NETWORK * 1000) {
mgtt.publish(TOPIC_NETWORK, "1'");
last_NETWORK = now;

}

#ifdef SHTC3_SENSOR
now = millis(Q);
if (DCHECK_temp || (now - last_TEMP > INTERVAL_TEMP * 1000)) {
sensors_event_t h, t;
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shtc3.getEvent(&h, &t);
temp = t.temperature;

if (0 < temp && temp < 100) {
sprintf(str_buf, "%3.1f", temp);
matt.publish(TOPIC_TEMP, str_buf);

e

Serial .printf("temp = %3.1F¥n", temp);

DCHECK_temp = false;

last_TEMP = now;

}

now = millisQ;

it (DCHECK humid || (now - last HUMID > INTERVAL_HUMID * 1000)) {
sensors_event_t h, t;
shtc3.getEvent(&h, &t);
humid = h.relative_humidity;

if (0O < humid && humid < 100) {
sprintf(str_buf, "%3.1f", humid);
mgtt.publish(TOPIC_HUMID, str_buf);

Serial .printf("humid = %3.1F¥n", humid);
DCHECK_humid = false;
last_HUMID = now;

3
#endif

now = millis(Q);
ifT (DCHECK wtemp || (now - last_WTEMP > INTERVAL_WTEMP * 1000)) {
sdata = analogRead(PIN_WTEMP);
if (sdata == 4095)
Serial _.printIn("'Thermister is disconnected!");
else {
for (int i = 0; i < ADC_POINTS; i++) {
esp_adc_cal_get_voltage(ADC_CHANNEL_7, &adcChar, é&sdata);
ADC_buf[i] = sdata;

for (int j = 0; j < ADC_POINTS - 1; j++) // Select center value
for (int 1 = 0; 1 < ADC_POINTS - j - 1; i++)
iT (ADC_buf[i] > ADC_buf[i + 1]) {
sdata = ADC_buf[i];
ADC_buf[i] = ADC_buf[i + 1];
ADC_buf[i + 1] = sdata;
3
sdata = ADC_buf[ADC_POINTS / 2];

wtemp = 10000.0 * ADC_buf[15] /7 (3346 - sdata); // if sdata == 4095 then O division
error and WDT halt occurs.
wtemp = (1 /7 (log(wtemp / 10000) / BETA + 1 / 298.15) - 273.15);
sprintf(str_buf, "%3.1f", wtemp);
Serial .printf("WTEMP = %s¥n", str_buf); // Calcurated temperature WTEMP is printed
mgtt.publish(TOPIC_WTEMP, str_buf);
DCHECK_wtemp = false;
last_ WTEMP = now;
}
¥

now = millis(Q);

if (DCHECK ec || (now - last_EC > INTERVAL_EC * 1000)) {
ledcWrite(0, 128); // duty 50%
delay(200); // wait for PWM stable

for (int i = 0; i < ADC_POINTS; i++) {
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esp_adc_cal_get _voltage(ADC_CHANNEL_6, &adcChar, &sdata);
ADC_buf[i] = sdata;
// buf[i] = analogRead(PIN_EC);

}

ledcWrite(0, 0); // PWM off

for (int j = 0; j < ADC_POINTS - 1; j++) // Select center value
for (int 1 = 0; 1 < ADC_POINTS - j - 1; i++)

if (ADC_buf[i] > ADC_buf[i + 1]) {
sdata = ADC_buf[i];
ADC_buf[i] = ADC_buf[i + 1];
ADC_buf[i + 1] = sdata;

}
sdata = ADC_buf[ADC_POINTS 7/ 2];

float y = wtemp, X = sdata;
ec = POO

+ P10*x + POl*y

+ P20*x*X + Pll*x*y + PO2*y*y

+ P30*X*X*X + P21*X*x*y + P12*x*y*y + PO3*y*y*y;
ec *= ec_magni;

it (DCHECK_ec)
sprintf(str_buf, "%.3f", ec + 100); // ec (+ 100) will not be avareged in node-red
else
sprintf(str_buf, "%3.2f", ec);
matt.publish(TOPIC_EC, str_buf);
Serial.print(ec =");
Serial _printin(str_buf);

if (DCHECK_ec && ec_adjust && (lec_mode) && (ec > 0.1)) {

ec_magni = ec_magni * ec_target / ec;

sprintf(str_buf, "%3.2f", ec_target + 100);

mgtt.publish(TOPIC_EC, str_buf);

sprintf(str_buf, "%3.2f", ec_magni);

Serial .printf(""'ec magni = %s¥n", str_buf);

EEPROM.write(146, (char)(ec_magni * 100)); // EC adjustment value ec_magni *
100

EEPROM.commit();

Serial .printf(""EC magnification value (%3.2F) write to EPROM¥n", ec_magni);

by
DCHECK _ec = false;
last_EC = now;

}

#ifdef IntWL_SENSOR

now = millis(Q);

if (DCHECK wlevel || (now - last_WLEVL > INTERVAL_WLEVL * 1000)) {
digitalWrite(POUT_WLSW, HIGH); // Start measurement
delay(5);
sdata = analogRead(PIN_WLEVL);
digitalWrite(POUT_WLSW, LOW); // Stop measurement
Serial .printf("wlevel = %d¥n', sdata);
wlevel = (sdata < 2000U)? 1: 0O;
sprintf(str_buf, "%3.0f", wlevel);
matt.publish(TOPIC_WLEVEL, str_buf);
DCHECK _wlevel = false;
last_WLEVL = now;
VULVE_state = true;

3
#endif
3

bool MQTTconnectedX = false;

void vulve_control ()
{
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unsigned long now = millis();
char str_buf[10];
uint32_t sdata;

it (DCHECK wvulve || (now - last VULVE > INTERVAL_VULVE * 1000)) {
sdata = analogRead(PIN_VULVE);
sprintf(str_buf, "%4u", sdata);
matt.publish(TOPIC_VULVE, str_buf);
last VULVE = now;
DCHECK_vulve = false;

}

#ifdef intWL_SENSOR
v_target = 1;
#endif
if (v_mode && VULVE_state && (wlevel < v_target)) {
matt.publish(TOPIC_VULVE, *0");
digitalWrite(VULVE_CTR, HIGH); // vulve on
sdata = analogRead(PIN_VULVE);
sprintf(str_buf, "%4u", sdata);
matt.publish(TOPIC_VULVE, str_buf);
Serial .printf("vulve on: %d¥n", sdata);

delay(15000); // vulbe open for 15sec

digitalWrite(VULVE_CTR, LOW); // vulve off
sdata = analogRead(PIN_VULVE);

sprintf(str_buf, "%4u", sdata);
matt.publish(TOPIC_VULVE, str_buf);
magtt.publish(TOPIC_VULVE, "0');

Serial _printf('vulve off: %d¥n', sdata);
VULVE_state = false;

+
}

void ec_control()

{

unsigned long now = millis(Q);

// air vulve interval 15 minuites
if (ec_mode && 'AIR_state && ((now - last_AIR) > 15 * 60000) && (ec < ec_target) && (0.4
< ec) && mgtt.connected()) {
digitalWrite(AIR_CTR, HIGH); // AIR air pump on
mgtt.publish(TOPIC_AIR, "0');
matt.publish(TOPIC_AIR, "1');
AIR_state = true;
Serial _printIn(air pump on™);
last_AIR = now;
b
// air pump off after 8 seconds
else if (AIR_state && (now - last_AIR > 8 * 1000)) {
digitalWrite(AIR_CTR, LOW); //air pump off
magtt.publish(TOPIC_AIR, "1');
magtt.publish(TOPIC_AIR, "0');
AIR_state = O;
Serial.printIn(air pump off");
last_AIR = now;
¥
}

[FFxFExxFEx*Rcal lback function work when message is arrived***x**xxiixx/
void callback(char* topic, byte* payload, unsigned int length) {

payload[length] = "¥0"; // The last published string data is atteched at the
last of the subscribed string data. So, insert EOL.

Serial _.printf(""Msg arrived [%s]¥n', topic);

if (String(topic) == String(TOPIC_DCHECK)) {
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DCHECK_temp = DCHECK_humid = DCHECK_wtemp = DCHECK_ec = DCHECK_ wlevel = DCHECK_vulve =
true;
Serial _printIn('Data Check™);

b
#ifndef IntWL_SENSOR
else if (String(topic) == String(TOPIC_WLEVEL)) {
wlevel = atof((char *)payload);
Serial .printin(wlevel);

VULVE_state = true; // Water vulve control enable
ks
#endi
else if (String(topic) == String(TOPIC_V_MODE)) {
v_mode = (payload[0] == "t") ? true : false;

Serial .printin(v_mode);

}

else if (String(topic) == String(TOPIC_V_TARGET)) {
v_target = atof((char *)payload);
Serial .printin(v_target);

}

else if (String(topic) == String(TOPIC_EC_ADJUST)) {
ec_adjust = (payload[0] == "t") ? true : fTalse;
Serial.printin(ec_adjust);

}

else if (String(topic) == String(TOPIC_EC _TARGET)) {
ec_target = atof((char *)payload);
Serial.printin(ec_target);

}
else if (String(topic) == String(TOPIC_EC_MODE)) {
ec_mode = (payload[0] == "t") ? true : false;
Serial .printin(ec_mode);
if (ec_mode) {
if ((ec < ec_target) && (0.4 < ec)) { // if EC value is too low (less than 0.4)
something wrong
digitalWrite(AIR_CTR, HIGH); // When ec mode is swiched from off -> on,
adjust immediatly
magtt.publish(TOPIC_AIR, "0');
mgtt.publish(TOPIC_AIR, "1'™);
AIR_state = 1;
Serial _printIn(air pump on™);
last_AIR = millis(Q);

/ Setup /
void setup() {
Serial .begin(115200);

adc_power_on(); // ADC enable
adc_gpio_init(ADC_UNIT_1, ADC_CHANNEL_6); // ADC1_CH6 (GP1034 )enable
adc_gpio_init(ADC_UNIT_1, ADC_CHANNEL_7); // ADC1_CH7 (GP1035 )enable
adcl_config_width(ADC_WIDTH_BIT_12); // ADC1 12bit (0-4095)

adcl_config_channel_atten(ADC1_CHANNEL_6, ADC_ATTEN_DB_11); // ADC1_CH6 -11dB

adcl_config_channel_atten(ADC1_CHANNEL_7, ADC_ATTEN_DB_11); // ADC1_CH7 -11dB

esp_adc_cal_characterize(ADC_UNIT_1, ADC_ATTEN_DB 11, ADC WIDTH_BIT_12, 1100,
&adcChar); // set parameters to addChar

pinMode(STA_MODE, INPUT_PULLUP);
pinMode (VULVE_CTR, OUTPUT);
pinMode(AIR_CTR, OUTPUT);
pinMode(PIN_EC, INPUT) ;
pinMode(PIN_WTEMP, INPUT);
pinMode(PIN_VULVE, INPUT);
pinMode(PIN_PWM, OUTPUT);
pinMode (POUT_WLSW, OUTPUT);
pinMode(POUT_LED, OUTPUT);
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Wire._begin(21, 22);
Wire.endTransmission();

ledcSetup(0, 5000, 8); // Set PWM frequiency 5KHz, 8bit
ledcAttachPin(PIN_PWM, 0); // Assing PWM pin to 15

#ifdef SHTC3_SENSOR
shtc3 = Adafruit_SHTC3();
if (! shtc3.begin())
Serial .printin(""Couldn®t find SHTC3");
#endif

APmode = IdigitalRead(STA_MODE);
setup_MQTT(APmode) ;

digitalWrite(VULVE_CTR, LOW); // vulve off
digitalWrite(AIR_CTR, LOW); // Stop AIR air pump for EC control

////7// MQTT topic initialization

create_topic(“'ec"”, TOPIC_EC);
#ifdef intWL_SENSOR

create_topic("wlevel”, TOPIC_WLEVEL);

#else
create_topic("wlevelX"™, TOPIC_WLEVEL);
#endif
create_topic("'wtemp", TOPIC_WTEMP);
create_topic('temp™, TOPIC_TEMP);

create_topic("humid"”, TOPIC_HUMID);
create_topic('vulve™, TOPIC_VULVE);
create_topic(''v_mode", TOPIC_V_MODE);
create_topic(*'v_target”, TOPIC_V_TARGET);
create_topic(air", TOPIC_AIR);
create_topic(*'ec_adjust’, TOPIC_EC_ADJUST);
create_topic('ec_mode'™, TOPIC_EC_MODE);
create_topic(*'ec_target', TOPIC_EC_TARGET);
create_topic("'dcheck", TOPIC_DCHECK) ;
create_topic('network’™, TOPIC_NETWORK);

ec_magni = (EEPROM.read(146)) / 100.0; // read ec adjustment magnification value
Serial .printf(""EC magnification vlue: %3.2f¥n", ec_magni);
if (ec_magni < 0.2) // magnification might be wrong

ec_magni = 1.0;

3
bool LED = false;

void loop() {
it (APmode)
AP_start();
else it (WiFiMQTT_reconnect()) {
if (ILED) {
digitalWrite(POUT_LED, HIGH);
LED = true;
#ifndef intWL_SENSOR
mgtt.subscribe(TOPIC_WLEVEL);
#endif
mqtt.subscribe(TOPIC_V_MODE);
mqtt.subscribe(TOPIC_V_TARGET);
mqtt.subscribe(TOPIC_EC_ADJUST);
mqtt.subscribe(TOPIC_EC_MODE);
mqtt.subscribe(TOPIC_EC_TARGET);
mgtt.subscribe(TOPIC_DCHECK);

}
matt.loop();
sensor();

else if (LED) {
digitalWrite(POUT_LED, LOW);
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LED = false;
T

delay(100);
vulve_control();

}

VAL 6.3.2 IREVR T EMIHS BA T

// File Name : Soramame_PEPINO_PersitalicPump.ino
// Last Update: 2024-01-10

#include <PubSubClient.h>

#include <EEPROM.h>

#include "myMQTT.h"

bool APmode = false; // true:APmode false:STAmode
bool NormalOP = true;

bool PowerUp true; // turned to false after powerup initializiation
// Pin Assign

#define POUT_LED 2 // LED

#define AIR_CTR 4 // air pump on:1 / off:0

#define STA_MODE 18 // AP mode:0 / STA mode:1

/****************************** Top i C FrxFFkddddhdhhhhdhdkdkhkdkihikddhkhhihdhhrt /

char TOPIC_DCHECK[128]; // Data check

char TOPIC_EC_MODE[128]; // EC control mode <on:1 / off:0>

char TOPIC_EC_TARGET[128]; // Target EC value for auto mode

char TOPIC_EC[128]; // Calcurated EC from ECADC and WTEMP

char TOPIC_AIR[128]; // AIR air pump state <on:1 / off:0>

char TOPIC_NETWORK[128]; // Network connection check data for every 60s

float ec = 0; // Electro Conductivity
bool ec_mode = false; // 0: off 1: auto & adjust
float ec_target = 1.0; // default EC target

#define INTERVAL_WIFI 120 // Connect to Wi
#define INTERVAL_MQTT 120 // Connect to Wi
disconnected.

#define INTERVAL_NETWORK 60

every 120s when they are disconnected.

Fi
Fi and MQTT every 120s when they are

unsigned long last NETWORK = 0;
unsigned long last_AIR = 0; // Last air pump on/of time
bool AIR_state = false; // air pump state O:off 1l:on

bool MQTTconnectedX = false;

void sensor() {
unsigned long now;

/**** network connection check ****/
now = millis(Q);
if (now - last_NETWORK > INTERVAL_NETWORK * 1000) {
mgtt.publish(TOPIC_NETWORK, "1');
last_NETWORK = now;
}
hs

void ec_control ()

{

unsigned long now = millisQ;

// air vulve interval 15 minuites
if (ec_mode && 'AIR _state && ((now - last_AIR) > 15 * 60000) && (ec < ec_target) && (0.4
< ec) && mgtt.connected()) {
digitalWrite(AIR_CTR, LOW); // AIR air pump on
mgtt.publish(TOPIC_AIR, "0"™);
mgtt.publish(TOPIC_AIR, "1'™);
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AIR_state = true;
Serial .printIn("air pump on'™);
last_AIR = now;

3

// air pump off after 20 seconds

else if (AIR_state && (now - last_AIR > 20 * 1000)) {
digitalWrite(AIR_CTR, HIGH); //air pump off
matt.publish(TOPIC_AIR, "1');
matt.publish(TOPIC_AIR, "0™);
AIR_state = 0;
Serial .printIn(air pump off");
last_AIR = now;

}

}

[FFFFFxxEExR*Rcal lback function work when message is arrived******xxiixx/
void callback(char* topic, byte* payload, unsigned int length) {

payload[length] = "¥0"; // The last published string data is atteched at the
last of the subscribed string data. So, insert EOL.

Serial .printf(""Msg arrived [%s]¥n', topic);

if (String(topic) == String(TOPIC_EC_MODE)) {
ec_mode = (payload[0] == "t") ? true : false;
Serial .printin(ec_mode);
if (ec_mode && '"PowerUp) {
if ((ec < ec_target) && (0.4 < ec)) { // if EC value is too low (less than 0.4)
something wrong
digitalWrite(AIR_CTR, LOW); // When ec mode is swiched from off -> on,
adjust immediatly
mgtt.publish(TOPIC_AIR, "0');
matt.publish(TOPIC_AIR, "1');
AIR_state = 1;
Serial _printIn(“peristaltic pump on™);
last_AIR = millis(Q);
}
}

PowerUp = false;

¥

else if (String(topic) == String(TOPIC_EC _TARGET)) {
ec_target = atof((char *)payload);
Serial .println(ec_target);

¥
else if (String(topic) == String(TOPIC_EC)) {
ec = atof((char *)payload);
Serial .printin(ec);
¥
}

void setup() {
PowerUp = true;
Serial .begin(115200);

pinMode(POUT_LED, OUTPUT);
pinMode(AIR_CTR, OUTPUT);
digitalWrite(AIR_CTR, HIGH); // Stop AIR air pump for EC control

pinMode (STA_MODE, INPUT_PULLUP);
delay(50);

APmode = IdigitalRead(STA_MODE);
setup_MQTT(APmode) ;

////7// MQTT topic initialization
create_topic(“'ecX", TOPIC_EC);
create_topic(''ec_mode'™, TOPIC_EC_MODE);
create_topic(“'ec_target", TOPIC_EC_TARGET);
create_topic(Mair", TOPIC_AIR);
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create_topic(*'dcheck", TOPIC_DCHECK) ;
create_topic("'network', TOPIC_NETWORK);

3
bool LED = false;

void loop() {
ifT (APmode)
AP_start();
else if (WiFiMQTT_reconnect()) {
if (ILED) {
digitalWrite(POUT_LED, HIGH);
LED = true;
mqtt.subscribe(TOPIC_EC);
mqtt.subscribe(TOPIC_EC_MODE);
mqtt.subscribe(TOPIC_EC_TARGET);
mqtt.subscribe(TOPIC_DCHECK) ;

}
matt.loop();
sensor();

else it (LED)
LED = false;

delay(100);
ec_control();

3
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