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ABSTRACT

Growing green oak lettuce by controlling the factors affecting growth requires continual attention to
develop the lettuce plant. For instance, watering must be consistently moist rather than soaking wet. Therefore,
farmers have to inspect humidity in the soil regularly and apply enough irrigation to keep soil moist. For this
reason, the Internet of Things (IoT) was applied to resolve the mentioned problem. The proposed technology aims
to use the sensing system to measure the degree of temperature, humidity, and soil moisture in order to reduce the
burden of farmers by dividing the research methodology into 4 steps: planning, analyzing, designing and
implementing. The findings showed that the sensor could detect the degree of temperature, air humidity, and soil
moisture as well as transfer the data from measurement via MQTT protocol to the server node for processing
every minute. If the detected degree of soil humidity is lower than the set value, then the server node will start the
water pumping system in the green oak lettuce farm. The soil detection system will check the farming plots
automatically and save farmers’ time and expenses. The proposed system requires less amount of watering time
(1 minute) than the traditional method (7-10 minutes) and decreases water consumption from 3-4 liters to 2-3

liters per minute.

Key words: [oT, smart farms, wireless sensors, information technology
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Tools:
Hardware: Software:

® DHTI11 Sensor Node ® Operating System: CentOS 7.5.184
® (Capacitive Soil Moisture Sensor Node ® Development Software: Visual Studio Code,
® WeMos D1 Mini Node Arduino IDE
® ESP32 Development Board v.1 (Controller ®  Web Server: Nginx

Gateway) ® Front-end: Html5, CSS, Java Script
® Intel Xeon E5 Ram 64 Gb (MQTT Server, ® Back-end: PHP 7

Application Server and Database Server) ® Database: MySQL, MariaDB

Techniques: Mesh Network, MQTT, Web Socket
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1 Gvoid mgttCallback(char* topic, uint8 t* payload, unsigned int length) {
2 char* cleanPayload = (char®*)malloc(length+1);
3 payload[length] = "\e';
4 memcpy (cleanPayload, payload, length+l);
5 String msg = String(cleanPayload);
6 free(cleanPayload);
7 String targetStr = String(topic).substring(16);
8
9 = if(targetStr == "broadcast") //// resive massage from node
10 {
11 DynamiclsonBuffer jsonBuffer;
12 JsonObject& root = jsonBuffer.parseObject(msg);
13 & if (root.containsKey("cmd”)) {
14 E if(root["cmd"] “onoff") { //1/] ON - OFf relay manual
15 & if(root["ch"] I= NULL) {
16 int sw = root["ch"];
17 sw=su-1;
18 & if(digitalRead(relay[sw]) == LOW ){
19 digitalWrite(relay[sw],HIGH);
20 wsSendData(relayStatus());
21 //serial.println("ON Chanel™);
22 String serv_topic = "painlessMesh/from/"+String(mesh.getNodeId());
23 mqttClient.publish(serv_topic.c_str(),relayStatus().c_str());
24 +
25 = else {
26 digitalWrite(relay[sw],LOW);
27 wsSendData(relayStatus());
28 //serial.println("OFF Chanel");
29 String serv_topic = "painlessMesh/from/"+String(mesh.getNodeId());
30 mqttClient.publish(serv_topic.c_str(),relaystatus().c_str());
31 }
32 K
33 H
34 Y ////} end if cmd
35 F else if(dataGet("auto”)=="0ON") { //ff] ON - OFf relay auto
36 E if(root.containsKey("nodeType”)){
37 if(root["nedeType"]=="GardenSensor") {
38 int Relay ch = dataGet(root["nodeld"]);
39 String allNode = dataGet("AllNode_"+Relay_ch);
40 int countCutOff seil = @;
41 int countCutOff_temp = @;
42 int countCutOff humid = @;
43 E if(root["seil"] < dataGet("cutOff_soil")) { 1171/ check cutoff point from soil sensor
a4 dataSet("on_soil "+root["nodeId"],"on");
45 }
46 E else {
47 dataSet("on_soil_"+root["nodeld"],"off");
a8 }
49 E if(root["temperature”] > dataGet("cutOff_temperature”)) { //11] check cutoff point from temperature sensor
50 dataSet("on_temp_"+root["nodeId"],"on");
51 ¥
52 E else {
53 dataSet("on_temp_"+root["nodeld"],"of f");
54 }
55 E if(root["humidity"] < dataGet("cutOff_humidity")) { 1771/ check cutoff point from humidity sensor
56 dataSet("on humid "+root["nodeld"] :
57
58 [= else {
59 dataSet("on_humid_"+root["nodeld"],"off");
60 +
61 DynamicJsonBuffer jsonBuffer;
62 JsonObject& nodeID = jsonBuffer.parseObject(allNode);
63 - check all node in relay control less then cutoff point -------------- I/
64 = for(int i=1;i<=sizeof(nodeID);i++) {
65 = if(dataGet("on_soil_"+nodeID)== "on") {
66 countCutOff_soilt+;
67
68 & if(dataGet("on_temp_"+nodeID on") {
69 countCutOff_temp++;
70 3
71 = if(dataGet("on_humid_"+nedeID)== "on") {
72 countCutOff_humid++;
73 3
74
75 = if(countCutOff_soil >= sizeof(nodeID) || countCutOff_temp >= sizeof(nodeID) || countCutOff_humid >= sizeof(nodeID))
76 digitalWrite(relay[Relay_ch],HIGH); //// switch on
77 Jlf - sent switch status to server —-----------o-—ooo_- I/
78 wsSendData(relayStatus());
79 String serv_topic = "painlessMesh/from/"+String(mesh.getNodeId());
80 mgttClient.publish(serv_topic.c_str(),relaystatus().c_str());
81 +
82 [= else {
83 digitalWrite(relay[Relay ch],LOW); //// switch off
84 11i- - sent switch status to server -
85 wsSendData(relayStatus());
86 String serv_topic = "painlessMesh/from/"+String(mesh.getNodeId());
87 mgttClient.publish(serv_topic.c_str(),relayStatus().c_str());
88 +
89 L e 17
90 }
91 K
92 i
93 mesh.sendBroadcast(msg);
94 }
95 B else
96 {
97 uint32_t target = strtoul(targetStr.c_str(), NULL, 10);
98 & if(mesh.isConnected(target))
99 {
100 mesh.sendSingle(target, msg);
101 }
102 E else
103 {
104 mgttClient.publish("painlessMesh/frem/gateway”, "Client not connected!");
105
106 i
107 T
108 S f=mmmmmmm e end MQTT  ==-=---ommmmmcomoooas v
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[ ci 9 3’; Yo o d o 1Y 1
waanunlsiuagl¥mas 5 Thaddmsvuae |

uuu DC Iisuros Inuauaazed uazleiaalu

log_id log_user_key log_data

sialog  username 3wastaya ayaniti

d o v A o
12 Thaad 5131

log_date log_time
JwnAutaga naiay

1 VGrsQv826Abg1jfRyIOWMZEC7 {"nodeType":"GardenSensor”,"nodeld":2013523182,"te... 2019-06-15 23:14:14

2 VGrsQv826Abg1ljfRyIOWMZEC7 {"nodeType":"GardenSensor”,"nodeld":2013491360,"te... 2019-06-15 23:15:10

3 VGrsQv826Abg1jfRyIOWMZEC7 {"nodeType":"GardenSensor","nodeld":2013523182,"te... 2019-06-15 23:15:47

4  VGrsQv826Abg1jfRyIOWMZEC7 {"nodeType":"GardenSensor”,"nodeld":2013491360,"te... 2019-06-15 23:16:42

5 VGrsQv826Abg1jfRyIOWMZEC7 {"nodeType":"GardenSensor”,"nodeld":2013523182,"te... 2019-06-15 23:17:19

O M N O

VGrsQv826Abg1jfRyIOWMZEC7 {"nodeType":"GardenSensor”,"nodeld":2013491360,"te... 2019-06-15 23:18:14
VGrsQv826Abg1jfRyIOWMZEC7 {"nodeType":"GardenSensor”,"nodeld":2013523182,"te... 2019-06-15 23:19:10
VGrsQv826Abg1jfRyIOWMZEC7 {"nodeType":"GardenSensor”,"nodeld":2013491360,"te... 2019-06-15 23:20:05
VGrsQv826Abg1jfRyIOWMZEC7 {"nodeType":"GardenSensor”,"nodeld":2013523182,"te... 2019-06-15 23:20:42

10 VGrsQv826Abg1jfRyIOWMZEC7 {"nodeType":"GardenSensor”,"nodeld":2013491360,"te... 2019-06-15 23:21:38

11  VGrsQv826Abg1jfRyIOWMZEC7 {"nodeType":"GardenSensor","nodeld":2013523182,"te... 2019-06-15 23:22:15

12 VGrsQv826Abg1jfRyIOWMZEC?7 {"nodeType":"GardenSensor”,"nodeld":2013491360,"te... 2019-06-15 23:23:29
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