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LAMPIRAN

. Code pengembangan Web Dashboard :

<!DOCTYPE html|>

<html lang="en">
<head>
<meta charset="utf-8" />

<meta content="width=device-width, initial-scale=1.0" name="viewport"

/>
<title>Greenhouse Light loT Dashboard</title>
<!-- Tailwind CSS -->
<script src="https://cdn.tailwindcss.com"></script>
<l-- ECharts -->

<script
src="https://cdn.jsdelivr.net/npm/echarts@5.4.3/dist/echarts.min.js"></scri
pt>

<l-- MQTT,js -->
<script src="https://unpkg.com/maqtt/dist/mqtt.min.js"></script>
<l-- Font Awesome -->

<link

href="https://cdnjs.cloudflare.com/ajax/libs/font-
awesome/6.4.0/css/all.min.css"

rel="stylesheet"
/>
<script>

tailwind.config = {
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theme: {

extend: {

colors: {
primary: "#8BC34A",
secondary: "#689F38",
accent: "#388E3C",
dark: "#2E7D32",
light: "#DCEDC8",
background: "HEFF3FQ",

13

</script>
<style>
body {
background: linear-gradient(135deg, #f5f7fa 0%, #eff3f0 100%);
min-height: 100vh;
font-family: "Inter", sans-serif;
overflow-x: hidden;

}

.neumorphic-card {

background: linear-gradient(145deg, #fOf0f0, #ffffff);

border-radius: 20px;

box-shadow: 12px 12px 24px #d9d9d9, -12px -12px 24px #Hffffff;
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transition: all 0.3s ease;

}

.neumorphic-card:hover {
box-shadow: 6px 6px 12px #d9d9d9, -6px -6px 12px H#fffff;
}

.neumorphic-button {
border-radius: 50px;
background: linear-gradient(145deg, #fOfOf0, #ffffff);
box-shadow: 6px 6px 12px #d9d9d9, -6px -6px 12px #fffff;
transition: all 0.2s ease;
border: none;

outline: none;

.neumorphic-button:active {
box-shadow: inset 4px 4px 8px #d1d1d1, inset -4px -4px 8px #ffffff;
}

.neumorphic-input {
background: linear-gradient{145deg, #fOf0f0, #{fffff);
border-radius: 50px;
box-shadow: inset 5px 5px 10px #d9d9d9, inset -5px -5px 10px #ffffff;
border: none;

outline: none;
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.status-on {
box-shadow: 0 0 10px rgba(139, 195, 74, 0.8);

}

.echarts-container {
height: 100%;
width: 100%;

}

Jight-effect {
position: absolute;
top: 0;
left: 0;
right: 0;
height: 100px;
background: linear-gradient(
180deg,
rgba(255, 255, 255, 0.7) 0%,
rgba(255, 255, 255, 0) 100%
);
z-index: 0;
pointer-events: none;
}

</style>
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</head>
<body class="bg-background p-4 md:p-8">
<div class="light-effect"></div>
<l-- Dashboard Header -->
<header class="mb-8 relative">
<div

class="flex flex-col md:flex-row justify-between items-start md:items-
center"

>
<div>
<hl
class="text-3x| md:text-4x| font-bold text-dark flex items-center"
>
<i class="fas fa-seedling mr-3 text-primary"></i>
Greenhouse Light loT Dashboard
</h1>
<p class="text-gray-600 mt-2">
Monitor and control your greenhouse lighting system in real-time
</p>
</div>
<div class="mt-4 md:mt-0 flex flex-col md:flex-row items-start">
<div

class="flex items-center bg-white p-3 rounded-xl shadow-sm mr-0
md:mr-4 mb-4 md:mb-0"

>

<div
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class="w-3 h-3 rounded-full bg-green-500 mr-2"
id="connection-status-icon"
></div>
<span class="text-gray-600 text-sm" id="connection-status"
>Connecting to MQTT...</span
>
</div>
<div class="neumorphic-card p-4 flex items-center">
<div class="mr-3">
<div class="w-2 h-2 rounded-full bg-green-500"></div>
</div>
<div>
<p class="text-xs text-gray-500">Last update</p>
<p class="text-sm font-medium" id="last-updated">Just now</p>
</div>
</div>
</div>
</div>
</header>
<main class="grid grid-cols-1 Ig:grid-cols-3 gap-6">
<!-- Left Panel -->
<div class="Ig:col-span-2">
<!-- Environmental Data Cards -->
<div class="grid grid-cols-1 md:grid-cols-3 gap-6 mb-6">
<!-- Light Intensity Card -->

<div class="neumorphic-card p-6 relative overflow-hidden">
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<div

class="absolute -right-4 -top-4 bg-primary/10 w-16 h-16 rounded-

full"
></div>
<div class="flex justify-between items-start">
<div>
<p class="text-gray-600 text-sm">Light Intensity</p>
<h2 class="text-3x! font-bold text-dark mt-1">
<span id="light-intensity-value">450</span>
<span class="text-xI">Lux</span>
</h2>
</div>
<div class="bg-primary/10 text-primary p-2 rounded-full">
<i class="fas fa-sun text-xl"></i>
</div>
</div>
<div class="mt-4">
<div class="w-full bg-gray-200 rounded-full h-2.5 mb-2">
<div
class="bg-gradient-to-r from-green-400 to-primary h-2.5 rounded-
full"

style="width: 65%"
></div>
</div>
<p class="text-xs text-gray-500 flex justify-between">

<span>Optimal: 40.000 Lux</span>
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<span class="font-medium text-primary" id="light-status"
>Optimal</span
>
</p>
</div>
</div>
<l-- Humidity Card -->
</div>
<l-- Light Intensity Meter -->
<div class="neumorphic-card p-6 mb-6 h-96">
<div class="flex justify-between items-center mb-6">
<h3 class="text-x| font-semibold text-gray-800">
Light Intensity Meter
</h3>
<div class="flex text-sm">
<span class="px-2 py-1 bg-primary/10 text-primary rounded-full"
>Real-time</span
>
</div>
</div>
<div class="echarts-container" id="light-meter"></div>
</div>
<!-- Historical Light Data -->
<div class="neumorphic-card p-6 h-96">
<div class="flex justify-between items-center mb-6">

<h3 class="text-xl font-semibold text-gray-800">
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Light Intensity History
</h3>
<div class="flex space-x-2">
<button
class="text-xs px-3 py-1 neumorphic-button text-gray-600"
data-interval="1"
>
1H
</button>
<button
class="text-xs px-3 py-1 neumorphic-button text-gray-600"
data-interval="2"
>
2H
</button>
<button
class="text-xs px-3 py-1 neumorphic-button text-gray-600"
data-interval="3"
>
3H
</button>
</div>
</div>
<div class="echarts-container" id="light-history"></div>
</div>

</div>
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<!-- Right Panel -->
<div>
<l-- Motor Control Panel -->
<div class="neumorphic-card p-6 mb-6">
<div class="flex justify-between items-center mb-6">
<h3 class="text-x| font-semibold text-gray-800">Motor Control</h3>
<div class="relative">
<span class="flex items-center" id="motor-status-indicator">
<span class="w-2 h-2 rounded-full bg-gray-400 mr-2"></span>
<span class="text-sm text-gray-500" id="motor-status">0OFF</span>
</span>
</div>
</div>
<div class="flex flex-col items-center">
<div

class="w-40 h-40 rounded-full mb-6 neumorphic-card status-off flex
items-center justify-center cursor-pointer relative"

id="motor-control"
>
<div
class="absolute inset-0 rounded-full bg-gray-200 opacity-70"
></div>
<div

class="bg-white w-36 h-36 rounded-full neumorphic-button fiex
items-center justify-center"

>
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<i class="fas fa-power-off text-5x| text-gray-400"></i>
</div>
</div>
<p class="text-gray-600 text-center mb-6">
Click the power button to control the greenhouse motor
</p>
<div class="grid grid-cols-2 gap-4 w-full">
<div class="neumorphic-card p-4 text-center">
<p class="text-sm text-gray-500 mb-1">Auto Mode</p>
<div class="relative inline-block w-12 h-6">
<label
class="relative inline-block w-12 h-6 cursor-pointer"
for="auto-mode"
>
<input class="sr-only" id="auto-mode" type="checkbox" />
<div
class="block bg-gray-300 w-12 h-6 rounded-full"
id="auto-mode-track"
></div>
<div

class="dot absolute left-1 top-1 bg-white w-4 h-4 rounded-full
transition"

></div>
</label>
</div>

</div>
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<div class="neumorphic-card p-4 text-center">
<p class="text-sm text-gray-500 mb-1">Intensity Threshold</p>
<p class="font-medium text-primary text-lg">70.000 lux</p>
</div>
</div>
</div>
</div>
<l-- Plant Recommendations -->
<div class="neumorphic-card p-6">
<h3 class="text-xl| font-semibold text-gray-800 mb-6">
Plant Recommendations
</h3>
<div class="space-y-4">
<div class="flex items-start">
<div class="mr-4 bg-primary/10 p-2 rounded-xI">
<i class="fas fa-seedling text-primary text-xI"></i>
</div>
<div>
<h4 class="font-medium text-gray-800">
Lettuce &amp; Leafy Greens
</h4>
<p class="text-sm text-gray-600">
Optimal light: 10.000-20.000 lux
</p>
</div>

</div>
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<div class="flex items-start">
<div class="mr-4 bg-orange-500/10 p-2 rounded-x|">
<i class="fas fa-apple-alt text-orange-500 text-xI"></i>
</div>
<div>
<h4 class="font-medium text-gray-800">Tomatoes</h4>
<p class="text-sm text-gray-600">
Optimal light: 30.000-50.000 lux
</p>
</div>
</div>
<div class="flex items-start">
<div class="mr-4 bg-purple-500/10 p-2 rounded-xI">
<i class="fas fa-spa text-purple-500 text-x|"></i>
</div>
<div>
<h4 class="font-medium text-gray-800">Herbs</h4>
<p class="text-sm text-gray-600">
Optimal light: 20.000-30.000 lux
</p>
</div>
</div>
</div>
<div class="mt-8 pt-6 border-t border-gray-100">
<h4 class="text-md font-medium text-gray-800 mb-4">

Tips for Healthy Plants
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</h4>
<ul class="space-y-3">
<li class="flex items-start">
<i class="fas fa-check-circle text-primary mr-2 mt-1"></i>
<p class="text-sm text-gray-600">
Keep light intensity consistent throughout the day
</p>
</li>
<li class="flex items-start">
<i class="fas fa-check-circle text-primary mr-2 mt-1"></i>
<p class="text-sm text-gray-600">
Water in the morning for optimal absorption
</p>
</li>
</ul>
</div>
</div>
</div>
</main>
<!-- Footer -->
<footer class="mt-10 text-center text-gray-500 text-sm">
<p>Greenhouse loT Dashboard « ¢ Real-time Monitoring</p>
</footer>
<script>
// Connect to MQTT

const clientld =
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"greenhouse-dash-" + Math.random().toString(16).substring(2, 10);
const client = mqtt.connect("wss://broker.emqx.io:8084/mqtt", {

clientld: clientld,

clean: true,

connectTimeout: 4000,

reconnectPeriod: 1000,

N;

// DOM elements

const lightValue = document.getElementByld("light-intensity-value");

const lightStatus = document.getElementByld("light-status");

const motorStatus = document.getElementByld("motor-status");

const motorStatusindicator = document.getElementByld(
"motor-status-indicator"

)

const motorControl = document.getElementByld("motor-control");

const connectionStatus = document.getElementByld("connection-
status");

const connectionStatusicon = document.getElementByld(
“connection-status-icon"
7

const lastUpdated = document.getElementByld("last-updated");

// Data arrays
let lightData = [];

const maxDataPoints = 20;
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// Initialize ECharts

const lightMeterChart = echarts.init(
document.getElementByld("light-meter")

)i

const lightHistoryChart = echarts.init(
document.getElementByld("light-history")

);

// MQTT connection handlers
client.on("connect”, () =>{
console.log("Connected to MQTT broker");
connectionStatus.textContent = "Connected";
connectionStatusicon.className =
"w-3 h-3 rounded-full bg-green-500 mr-2";
client.subscribe("greenhouse/sensor");

client.subscribe("greenhouse/motor");

N

client.on("reconnect"”, () => {
connectionStatus.textContent = "Reconnecting...";
connectionStatusicon.className =

"w-3 h-3 rounded-full bg-yellow-500 mr-2";
i

client.on("offline", () =>{
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connectionStatus.textContent = "Offline";

connectionStatusicon.className = "w-3 h-3 rounded-full bg-red-500 mr-
2!1;

;

client.on("error", (error) => {

console.error("MQTT Error:", error);

N

client.on("message", (topic, message) => {

console.log('Received message on ${topic}: S{message.toString()}');

if (topic === "greenhouse/sensor") {
updateLightData(message.toString(});
} else if (topic === "greenhouse/motor") {
updateMotorStatus(message.toString(});
}
h;

function updateLightData(data) {
try {
lastDataTime = Date.now(); // Tambahkan baris ini
// Simpan waktu terakhir update ke localStorage
localStorage.setltem("lastUpdateTime", lastDataTime);
const sensorData = JSON.parse(data);

if (sensorData.lux !== undefined) {
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const luxValue = sensorData.lux;

lightValue.textContent = luxValue;

// Determine light status
if (luxValue < 25000) {
lightStatus.textContent = "Low Light";
lightStatus.className = "font-medium text-yellow-500";
} else if (luxValue > 65000) {
lightStatus.textContent = "High Light";
lightStatus.className = "font-medium text-red-500";
}else {
lightStatus.textContent = "Optimal";

lightStatus.className = "font-medium text-primary";

}

// Add to historical data
lightData.push({
time: new Date().toLocaleTimeString([], {
hour: "2-digit",
minute: "2-digit",
1,

value: luxValue,

N;

// Keep only last 20 data points

if (lightData.length > maxDataPoints) {
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lightData.shift();

}
// Update charts
updatelLightMeter(luxValue);

updateLightHistoryChart();

// Update timestamp

lastUpdated.textContent = new Date().toLocaleTimeString([], {

hour: "2-digit",
minute: "2-digit",
1;

}
} catch (e) {

console.error{"Error parsing sensor data:", e);

}
}

function updateMotorStatus(status) {

motorStatus.textContent = status;

if (status === "ON") {

motorStatusindicator.innerHTML ="

<span class="w-2 h-2 rounded-full bg-green-500 mr-2"></span>

<span class="text-sm font-medium text-green-500">0ON</span>
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motorControl.classList.remove("status-off");
motorControl.classList.add("status-on");
motorControl.querySelector(".fa-power-off").className =
"fas fa-power-off text-5xl text-primary";
}else {
motorStatusindicator.innerHTML ="
<span class="w-2 h-2 rounded-full bg-gray-400 mr-2"></span>
<span class="text-sm text-gray-500">0OFF</span>
motorControl.classList.remove("status-on");
motorControl.classList.add("status-off");
motorControl.querySelector(".fa-power-off").className =

"fas fa-power-off text-5x| text-gray-400";

function toggleMotor() {
const currentState = motorStatus.textContent;

const newState = currentState === "ON" ? "OFF" : "ON";

// Publish new state

client.publish("greenhouse/motor", newState, { qos: 0, retain: false });

function updateLightMeter(value) {

const options = {
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series: [
{
type: "gauge",
min: 0,
max: 100000,
splitNumber: 10,
radius: "90%",
center: ["50%", "50%"],
axisLine: {
lineStyle: {
width: 15,
color: [
[0.3, "#90EE90"],
[0.7, "#FDDD60"],
[1, "#FF6E76"],
],
2
L

axisLabel: {
distance: -25,
color: "#999",
fontSize: 12,

2

anchor: {
show: true,

showAbove: true,



size: 18,
itemStyle: {
color: "#FAC858",
2
2

detail: {
valueAnimation: true,
fontSize: 20,
offsetCenter: [0, "65%"],
formatter: "{value} lux",
color: "auto",

b

data: [
{

value: value,

2

1

}
I8
I

lightMeterChart.setOption({options);

}

function updatelightHistoryChart() {

const times = lightData.map((d) => d.time);
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const values = lightData.map((d) => d.value);

const options = {
grid: {
top: "10%",
left: "1%",
right: "1%",
bottom: "10%",
containLabel: true,
b
xAxis: {
type: "category",
boundaryGap: false,
data: times,
L
yAXxis: {
type: "value",
min: 0,
max: 100000,
splitLine: {
show: true,
lineStyle: {
color: "HE4E4E4",
2
12

axisLabel: {
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formatter: "{value} lux",

2
}
series: [
{
data: values,
type: "line",
smooth: true,
lineStyle: {
width: 4,
color: "#8BC34A",
}
itemStyle: {
color: "#8BC34A",
L
areaStyle: {
color: {
type: "linear",
x: 0,
y:0,
x2:0,
y2:1,
colorStops: [
{
offset: O,

color: "rgba({139, 195, 74, 0.5)",
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2
{

offset: 1,
color: "rgba(139, 195, 74, 0.1)",
1/
1,
L
2
2
1,
tooltip: {
trigger: "axis",
backgroundColor: "rgba(255,255,255,0.95)",
borderColor: "#E4E4E4",
textStyle: {
color: "#333",
1
axisPointer: {
type: "line",
lineStyle: {
color: "#DCEDCS8",
2
2
12
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lightHistoryChart.setOption(options);

}

// Initial charts
updateLightMeter(450});

updateLightHistoryChart();

// Motor control click event

motorControl.addEventListener("click", toggleMotor);

// Auto mode toggle

const autoModeToggle = document.getElementByld("auto-mode");
const autoModeTrack = document.getElementByld("auto-mode-track");
autoModeToggle.addEventListener("change", function () {

const isChecked = this.checked;

if (isChecked) {
this.nextElementSibling.nextElementSibling.style.transform =
"translateX(24px)";
autoModeTrack.style.backgroundColor = "#8BC34A";
client.publish("greenhouse/auto”, "ON");
}else {
this.nextElementSibling.nextElementSibling.style.transform =
"translateX(0)";
autoModeTrack.style.backgroundColor = "#D1D5DB";

client.publish("greenhouse/auto”, "OFF");
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console.log("Auto Mode toggled:", isChecked ? "ON" : "OFF");

W

// Responsive chart resizing

window.addEventListener("resize", function ()} {
lightMeterChart.resize();
lightHistoryChart.resize();

5

// Generate initial data for demo
const initialTime = new Date();
for (let i = maxDataPoints; i >0; i--) {
const time = new Date(initialTime.getTime() - i * 30000);
lightData.push({
time: time.toLocaleTimeString([], {
hour: "2-digit",
minute: "2-digit",
QR
value: Math.floor(Math.random() * 300) + 350,
b
}

updateLightHistoryChart();
</script>

<script>
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let lastDataTime = Date.now();

// Coba ambil waktu update terakhir dari localStorage saat halaman
dibuka

const savedUpdateTime = localStorage.getitem("lastUpdateTime");
if (savedUpdateTime) {
lastDataTime = parselnt(savedUpdateTime);
}
setinterval(() => {
const now = Date.now();

const elapsed = now - lastDataTime;

if (elapsed > 5000) {
connectionStatus.textContent = "Not Connected";
connectionStatusicon.className =

"w-3 h-3 rounded-full bg-red-500 mr-2";

// Ambil waktu terakhir update dari localStorage
const storedTime = localStorage.getitem("lastUpdateTime");
if (storedTime) {
const lastDate = new Date(parseint(storedTime));
lastUpdated.textContent = lastDate.toLocaleTimeString([], {
hour: "2-digit",
minute: "2-digit",
1;
}else {

lastUpdated.textContent = "Unknown";
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}

}else {
connectionStatus.textContent = "Connected";
connectionStatusicon.className =
"w-3 h-3 rounded-full bg-green-500 mr-2";
lastUpdated.textContent = "Just now";
}
}, 1000);
</script>
<script>

let activelnterval = null;

const timeButtons = document.querySelectorAll("[data-interval]");
timeButtons.forEach((button) => {
button.addEventListener("click", () => {

const hours = parselnt(button.getAttribute("data-interval"));

if (activelnterval === hours) {
activelnterval = null;

updatelLightHistoryChart();

timeButtons.forEach((btn) => {
btn.classList.remove(
"text-green-600",
"font-bold",

"bg-primary/10"
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);
btn.classList.add("text-gray-600");

1;
}else {

activelnterval = hours;

const now = new Date();

const cutoff = now.getTime() - hours * 24 * 60 * 60 * 1000;

const filtered = lightData.filter({d) => {
const time = new Date();
const [h, m] = d.time.split{":").map(Number);
time.setHours(h, m, 0);

return time.getTime() >= cutoff;

N;

const times = filtered.map((d) => d.time);

const values = filtered.map((d) => d.value);

lightHistoryChart.setOption({
xAxis: { data: times },
series: [{ data: values }],

B;

timeButtons.forEach((btn) => {

btn.classList.remove(
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"text-green-600",

"font-bold",

"bg-primary/10"
);
btn.classList.add("text-gray-600");

N

button.classList.remove("text-gray-600");
button.classList.add(
"text-green-600",
"font-bold",
"bg-primary/10"
1}
}
1
1
</script>
</body>

</html>

Code Arduino IDE :

<WiFi.h>
<PubSubClient.h>
<Wire.h>
<BH1750.h>
<HTTPClient.h>

/7 WiF
const char* ssid = "Teknik21";
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const char* password = "Teknik21";

// MQTT

const char* mqtt_server = "broker.emgx.io";

const int mgtt_port = 1883;

const char* mqtt_client id = "esp32-bh1750-client”;
const char* sensor_topic = "greenhouse/sensor”;
const char* motor_topic "greenhouse/motor"”;
const char* auto_topic "greenhouse/auto”;

// Motor driver pins
const int IN1 = 26;
const int IN2 = 27;
const int ENA = 25;

// Sensor
BH175@ lightSensor;

// MQTT
WiFiClient espClient;
PubSubClient client(espClient);

// Kontrol Mode

bool autoMode = false;

unsigned long motorStartTime = 9;
bool motorRunning = false;

float lastlLux = -1;

bool actionTriggered = false;

void motorRight() {
digitalWrite(IN1, HIGH);
digitalWrite(IN2, LOW);
analogWrite(ENA, 255);

}

void motorLeft() {
digitalWrite(IN1, LOW);
digitalWrite(IN2, HIGH);
analogWrite(ENA, 255);

}

void motorOff() {
digitalWrite(IN1, LOW);
digitalWrite(IN2, LOW);
analogWrite(ENA, ©);
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}

void callback(char* topic, byte* payload, unsigned int length) {
String message;
for (int 1 = 9; i < length; i++) {
message += (char)payload[i];

}

if (String(topic) == auto_topic) {
autoMode = (message == "ON");
Serial.print("Auto Mode: ");
Serial.println(autoMode ? "ON" : "OFF");
}

if (String(topic) == motor_topic && !autoMode) {
if (message == "ON") {

motorRight();

Serial.println(”"Motor ON (Manual)");
} else if (message == "OFF") {

motorOff();

Serial.println("Motor OFF (Manual)");

}
}
}

void reconnect() {
while (Iclient.connected()) {
Serial.print("Connecting to MQTT...");
if (client.connect(mgtt_client id)) {
Serial.println("Connected!");
client.subscribe(motor_topic);
client.subscribe(auto_topic);
} else {
Serial.print("Failed, rc=");
Serial.print(client.state());
Serial.println(" retrying in 5s");
delay(5000);
}
}
b

void setup() {
Serial.begin(1152€0);
Wire.begin(18, 19);
lightSensor.begin();
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pinMode(IN1, OUTPUT);
pinMode (IN2, OUTPUT);
pinMode (ENA, OUTPUT);
motoroff();

WiFi.begin(ssid, password);
Serial.print("Connecting to WiFi");
while (WiFi.status() != WL_CONNECTED) {
delay(500);
Serial.print(".");
b

Serial.println(” Connected!");

client.setServer(mqtt_server, mqtt_port);
client.setCallback(callback);

void loop() {
if (Iclient.connected()) {
reconnect();

}
client.loop{);

float lux = lightSensor.readlLightLevel();
Serial.print("Lux: ");
Serial.println(lux);

// Kirim ke MQTT
String payload = "{\"1lux\":" + String(lux, 2) + "}";
client.publish(sensor_topic, payload.c_str());

// Kirim ke Google Sheets
if (WiFi.status() == WL_CONNECTED) {
HTTPClient http;
http.begin("https://script.google.com/macros/s/AKfycbx_ 1YEfnt
jyJl2_VtYrF-hNuX4dnwbAB_H7x-
siG1SWfZC8gs8ckjNwa1QgnSBkvbGFS/exec™);
http.addHeader ("Content-Type"”, "application/json");

String json = "{\"lux\":" + String(lux, 2) + "}";
int response = http.POST(json);
Serial.print("Google Sheets Response: ");
Serial.printin(response);

http.end();
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// Mode Auto: aksi hanya jika terjadi perubahan signifikan
if (autoMode && !motorRunning) {
if (lastiux >= @) { // pastikan bukan nilai awal
if (lastLux <= 5000 && lux > 5000) {
motorRight();
motorStartTime = millis();
motorRunning = true;
actionTriggered = true;
Serial.println("Motor RIGHT (Lux naik > 5000)");
}
else if (lastLux >= 5000 && lux < 5000) {
motorieft();
motorStartTime = millis();
motorRunning = true;
actionTriggered = true;
Serial.println("Motor LEFT (Lux turun < 5000)");
}
}

lastLux = lux;

// Matikan motor setelah 16 detik

if (motorRunning &8& millis() - motorStartTime >= 10000) {
motorOff();
motorRunning = false;
Serial.println("Motor OFF (Timer)");

}

delay(5000);
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3. Data Tabulasi Kuisioner

X_.1. Persepsi Kegunaan (PU) | x1 X_II. Persepsi Kemudahan Penggunaan (PEOU) X2
x1.1 | x12. | x13. | x14. | x15. |TOTAL| X2.1 | X22 | X23 | X24 | X2.5 |TOTAL

4 4 4 5 4 21 4 | 4 4 4 4 20
4 4 4 4 5 21 4 3 4 3 4 18
4 4 4 4 4 20 4 3 4 4 4 19
4 4 4 4 4 20 4 4 4 4 4 20
5 5 5 5 5 25 5 4 4 4 4 21
4 4 4 2 4 18 2 y) 2 4 2 12
4 3 2 4 4 17 2 p) 5 5 4 18
4 4 4 2 4 18 2 2 2 4 2 12
4 4 4 4 4 20 4 3 5 5 5 22
4 4 4 4 4 20 5 3 5 5 5 23
4 3 5 5 4 21 3 5 5 5 5 23
4 3 5 5 3 20 3 5 5 5 5 23
5 4 4 5 3 21 5 4 5 5 3 22
5 5 5 5 4 24 4 3 5 4 4 20
5 4 5 5 4 23 4 4 5 5 4 22
4 2 4 2 3 15 3 2 4 4 3 16
4 4 4 4 4 20 4 4 4 4 4 20
4 4 4 4 3 19 2 2 4 4 2 14
4 4 4 3 2 17 2 2 4 4 2 14
4 4 5 4 4 21 2 3 4 4 2 15
4 4 4 3 3 18 2 3 4 4 2 15
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4 | 3 4 4 4 19 4 4 4 4 4 20
4 4 4 4 4 20 4 4 4 4 4 20
4 4 4 4 4 20 2 2 4 4 2 14
4 4 4 4 4 20 4 4 4 4 3 19
3 3 4 3 3 16 2 2 4 4 2 14
4 4 4 4 4 20 4 4 4 4 3 19
4 4 4 4 4 20 4 4 4 4 4 20
4 4 4 3 3 18 2 2 4 4 2 14
4 4 4 4 4 20 4 4 4 4 4 20
X.II1. Attitude Toward Using (ATU) X3 X.IV. Behavioral Intention to Use (BITU) X4
X3.1 X3.2 X3.3 X34 X3.5 | TOTAL | X4.1 X4.2 X43 | Xa4 X4.5 | TOTAL
4 4 4 4 4 20 3 3 3 4 4 17
4 3 4 4 4 19 5 4 5 5 4 23
4 4 4 4 4 20 4 4 4 4 4 20
4 4 4 4 4 20 4 4 4 4 4 20
4 5 5 4 5 23 5 5 4 5 5 24
4 4 4 3 5 20 5 5 4 2 2 18
2 4 4 4 4 18 4 4 4 4 4 20
4 4 4 3 5 20 5 5 4 2 2 18
5 3 5 3 5 21 4 3 5 5 5 22
5 3 5 3 5 21 4 3 5 5 5 22
3 3 5 5 5 21 3 4 4 5 4 20
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3 3 5 | s 5 21 4 3 4 5 4 20
3 3 4 | 4 | 3 17 4 4 4 4 4 20
5 4 4 | 4 | 4 21 5 4 1 4 4 18
4 4 5 | 5 | 4 22 5 4 4 4 4 21
4 3 4 3 4 18 3 2 3 4 2 14
4 3 4 4 4 19 4 4 4 5 4 21
4 3 3 3 3 16 4 2 3 4 3 16
3 3 3 3 4 16 3 3 3 4 3 16
4 4 4 3 4 19 4 4 4 5 4 21
3 3 4 3 4 17 4 3 4 5 4 20
4 4 4 4 4 20 4 4 4 4 4 20
4 4 4 4 4 20 4 4 4 4 4 20
4 4 4 4 4 20 4 3 3 4 4 18
4 3 4 3 4 18 4 4 4 4 4 20
4 3 4 3 4 18 4 3 3 4 3 17
4 3 4 3 4 18 4 3 4 5 4 20
4 4 4 4 4 20 4 4 4 4 4 20
3 3 4 3 4 17 4 3 4 5 3 19
4 4 4 4 4 20 4 4 4 5 5 22
Keterangan : X1 = Item Pertanyaan tentang Presepsi Kengunnan (PU)

X2 = Item Pertanyaan tentang Persepsi Kemudahan Penggunaan (PEOU)
X3 = Item Pertanyaan tentang Attitude Toward Using (ATU)
X4 = Item Pertanyaan tentang Behavioral Intention To Use (BITU)
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4. Data Pengukuran Intensitas Cahaya di Greenhouse Instiper
Tabel Hasil Pengukuran Intensitas Cahaya Pagi Hari Pukul 09.08 Hingga 11.02

WIB

‘Waktu | Lux Waktu | Lux Waktu | Lux Waktu | Lux

9:08:02 | 35276 | 9:36:48 | 45694 10:05:34 | 53453 10:34:19 | 54613

9:09:05 | 35303 | 9:37:52 | 45861 10:06:38 | 52067 | 10:35:23 | 54613

9:10:09 | 36315 | 9:38:56 | 47327 10:07:42 | 54322 10:36:27 | 54613

9:11:13 | 35420 | 9:39:59 | 47324 10:08:45 | 54094 | 10:37:31 | 54613

9:12:17 | 27733 | 9:41:05 | 45528 10:09:50 | 53255 10:38:35 | 54613

9:13:24 | 37596 | 9:42:09 | 46292 10:10:53 | 54613 10:39:39 | 54613

9:14:28 | 37204 | 9:43:12 | 47723 10:11:57 | 54613 10:40:42 | 54613

9:15:31 | 37463 | 9:44:16 | 48068 10:13:01 | 54233 10:41:47 | 54613

9:16:35 | 37935 | 9:45:20 | 48322 10:14:05 | 48493 10:42:50 | 54613

9:17:39 | 38248 | 9:46:24 | 48482 10:15:08 | 47409 | 10:43:54 | 54613

9:18:43 | 38318 | 9:47:28 | 49336 10:16:12 | 44695 10:44:57 | 54613

9:19:46 | 39058 | 9:48:32 | 50060 10:17:17 | 49811 10:46:01 | 54613

9:20:50 | 39092 | 9:49:36 | 49145 10:18:21 | 50486 | 10:47:04 | 54613

9:21:54 | 39870 | 9:50:40 | 49833 10:19:24 | 52163 10:48:08 | 54613

9:22:58 | 39810 | 9:51:43 | 50343 10:20:30 | 51745 10:49:12 | 54613

9:24:02 | 40410 | 9:52:48 | 51107 10:21:33 | 54022 | 10:50:17 | 54613

9:25:06 | 41163 | 9:53:52 | 51363 10:22:37 | 54613 10:51:20 | 54613

9:26:09 | 41573 | 9:54:56 | 51821 10:23:40 | 54613 10:52:25 | 54613

9:27:14 | 42037 | 9:55:59 | 51553 | 10:24:44 | 54613 | 10:53:32 | 54613
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9:28:17 | 42688 | 9:57:03 | 52506 10:25:48 | 54613 10:54:35 | 54613
9:29:22 | 43424 | 9:58:07 | 52288 10:26:52 | 54613 10:55:40 | 54613
9:30:26 | 41725 | 9:59:11 | 52200 10:27:55 | 54520 10:56:44 | 54613
9:31:30 {43192 | 10:00:14 | 53245 10:28:59 | 54613 10:57:47 | 54613
9:32:34 | 43199 | 10:01:18 | 52263 10:30:03 | 54613 10:58:51 | 54613
9:33:38 | 44654 | 10:02:21 | 52743 10:31:08 | 54613 10:59:54 | 54613
9:34:41 | 45290 | 10:03:26 | 52662 10:32:11 | 54613 11:00:59 | 54613
9:35:45 | 45335 | 10:04:30 | 52864 10:33:16 | 54613 11:02:02 | 54613

Tabel Hasil Pengukuran Intensitas Cahaya Siang Hari Pukul 11.03 Hingga 15.00

WIB
Waktu | Lux Waktu | Lux Waktu | Lux Waktu | Lux
11:03:06 | 54613 | 12:02:46 | 54613 | 13:02:29 | 54613 14:02:09 | 41009
11:04:09 | 54613 12:03:49 | 54613 | 13:03:33 | 54613 14:03:13 | 40393
11:05:14 | 54613 12:04:54 | 54613 | 13:04:39 | 54613 14:04:17 | 9743
11:06:17 | 54613 12:05:57 | 54613 | 13:05:42 | 54613 14:05:20 | 7008
11:07:21 | 54613 | 12:07:01 | 54613 | 13:06:46 | 54613 | 14:06:24 | 6904
11:08:24 | 54613 12:08:05 | 54613 | 13:07:49 | 54613 14:07:27 | 8960
11:09:29 [ 54613 | 12:09:09 | 54613 | 13:08:54 | 54613 14:08:31 | 15535
11:10:32 | 54613 12:10:12 | 54613 | 13:09:57 | 54613 | 14:09:35 | 8500 |
11:11:36 | 54613 12:11:16 | 54613 | 13:11:01 | 54613 | 14:10:39 | 5958
11:12:39 | 54613 12:12:20 | 54613 | 13:12:04 | 54613 14:11:43 | 5434
11:13:43 | 54613 12:13:32 | 54613 | 13:13:08 | 54613 14:12:47 | 5547
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11:14:47 | 54613 12:14:35 | 54613 13:14:12 | 54613 14:13:50 | 6083
11:15:51 | 54613 12:15:39 | 54613 13:15:16 | 54392 14:14:54 | 8788
11:16:54 | 54613 12:16:43 | 54613 13:16:20 | 52559 14:15:57 | 31502
11:17:59 | 54613 12:17:46 | 54613 13:17:24 | 50161 14:17:01 | 38014
11:19:02 | 54613 12:18:50 | 54613 13:18:27 | 48853 14:18:05 | 37415
11:20:08 | 54613 | 12:19:54 | 54613 13:19:32 | 50562 14:19:09 | 37118
11:2]:11 | 54613 12:20:57 | 54613 13:20:35 | 49404 14:20:12 | 37774
11:22:16 | 54613 12:22:01 | 54613 13:21:39 | 44374 | 14:21:17 | 36575
11:23:20 | 54613 12:23:05 | 54613 13:22:42 | 44588 14:22:20 | 36466
11:24:25 | 54613 12:24:09 | 54613 13:23:48 | 43193 14:23:24 | 35723
11:25:28 | 54613 12:25:12 | 54613 13:24:52 | 45068 14:24:27 | 35299
11:26:33 | 54613 12:26:16 | 54613 13:25:55 | 45723 14:25:32 | 34683
11:27:37 | 54613 12:27:19 | 54613 13:26:59 | 46373 14:26:35 | 35014
11:28:41 | 54613 12:28:24 | 54613 13:28:03 | 47735 14:27:39 | 34908
11:29:44 | 52748 12:29:27 | 54613 13:29:06 | 50787 | 14:28:42 | 34121
11:30:48 | 49091 12:30:31 | 54613 13:30:10 | 53060 14:29:47 | 34016
11:31:51 | 54196 12:31:35 | 54613 13:31:14 | 53814 14:30:50 | 33693
11:32:55 | 53891 12:32:40 | 54613 13:32:18 | 53562 14:31:54 | 32061
11:33:59 | 49264 12:33:43 | 54613 13:33:21 | 52723 14:32:57 | 30962
11:35:05 | 51812 12:34:47 | 54613 13:34:26 | 41293 14:34:01 | 7840
11:36:08 | 49351 12:35:50 | 54613 13:35:31 | 52115 14:35:05 | 6988
11:37:12 | 54613 12:36:54 | 54613 13:36:35 | 51692 14:36:09 | 11003
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11:38:16 | 54613 12:37:58 | 54613 13:37:42 | 51515 14:37:13 | 29294
11:39:20 | 54613 | 12:39:02 | 54613 13:38:46 | 50772 14:38:17 | 10783
11:40:23 | 54613 12:40:05 | 54613 13:39:50 | 49417 14:39:20 | 29031
11:41:27 | 54613 12:41:09 | 54613 | 13:40:54 | 48360 | 14:40:25 | 15453
11:42:31 | 54613 12:42:13 | 54613 13:41:57 | 45993 14:41:28 | 16594
11:43:35 | 54613 12:43:17 | 54613 13:43:01 | 43319 14:42:32 | 22803
11:44:39 | 54613 12:44:21 | 54613 13:44:04 | 46076 14:43:35 | 5772
11:45:44 | 54613 12:45:24 | 54613 13:45:09 | 46451 14:44:40 | 5345
11:46:47 | 54613 12:46:28 | 54613 13:46:12 | 45430 14:45:43 | 4613
| 11:47:51 | 54402 | 12:47:33 | 54613 13:47:16 | 47515 14:46:47 | 4241
11:48:55 | 54613 12:48:37 | 54613 13:48:20 | 47193 14:47:50 | 4353
11:49:59 | 54613 12:49:42 | 54613 13:49:23 | 43549 14:48:56 | 3989
11:51:03 | 54613 12:50:45 | 54613 13:50:27 | 44848 14:49:59 | 3533
11:52:07 | 32382 12:51:50 | 54613 13:51:31 | 47583 14:51:04 | 3373
11:53:10 | 22563 12:52:53 | 54613 13:52:34 | 45760 | 14:52:07 | 3318
11:54:14 | 54613 12:53:57 | 54613 13:53:38 | 46335 14:53:11 | 3500
11:55:18 | 54613 12:55:03 | 54613 | 13:54:41 | 45335 | 14:54:15 | 3935
11:56:22 | 54613 12:56:07 | 54613 13:55:46 | 43160 | 14:55:19 | 4453
11:57:25 | 54613 12:57:10 | 54613 13:56:50 | 41815 14:56:22 | 7601
11:58:30 | 54613 | 12:58:14 | 54613 13:57:54 | 39664 | 14:57:26 | 6426
11:59:34 | 54613 12:59:18 | 54613 13:58:58 | 37388 14:58:30 | 8324
12:00:38 | 54613 13:00:22 | 54613 14:00:01 | 40366 14:59:34 | 11579
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l_ 12:01:41 | 54613 ‘ 13:01:25 ‘ 54613 l 14:01:05 l 40992 i 15:00:37 l 22069 }

Tabel Hasil Pengukuran Intensitas Cahaya Sore Hari Pukul 15.01 Hingga 17.30

WIB

Waktu Lux Waktu Lux Waktu Lux Waktu Lux

15:01:41 | 22526 15:40:05 | 3072 16:17:20 | 1914 16:54:37 | 327

15:02:44 | 21962 15:41:08 | 2987 16:18:24 | 1833 16:55:40 | 320

15:03:49 | 21225 15:42:13 | 2933 16:19:28 | 1853 16:56:45 | 290

15:06:17 | 7721 15:43:16 | 2958 16:20:32 | 1835 16:57:48 | 261

15:07:06 | 13330 15:44:21 | 3087 16:21:35 | 1750 16:58:52 | 261

15:08:10 | 20453 | 15:45:24 | 3287 16:22:39 | 1702 16:59:56 | 288

15:09:14 | 18025 15:46:29 | 3480 16:23:43 | 1729 17:01:00 | 288

15:10:18 | 10977 15:47:33 | 3638 16:24:47 | 1728 17:02:03 | 273

15:11:22 | 4370 15:48:37 | 3710 16:25:50 | 1593 17:03:07 | 245

15:12:27 | 3933 15:49:40 | 3671 16:26:54 | 1414 17:04:11 | 213

15:13:29 | 3748 15:50:44 | 3630 16:27:57 | 1205 17:05:15 | 178

15:14:34 | 3623 | 15:51:48 | 3606 | 16:29:01 | 1019 17:06:18 | 158

15:15:37 | 3683 15:52:52 | 3569 16:30:04 | 882 17:07:22 | 151
15:16:41 | 3828 15:53:55 | 3520 16:31:10 | 727 | 17:08:26 | 147
15:17:44 | 3988 15:55:01 | 3448 | 16:32:13 | 589 17:09:31 | 136
15:18:49 | 4082 | 15:56:04 | 3391 16:33:18 | 538 17:10:34 | 124

| 15:19:52 | 4065 | 15:57:08 | 3328 16:34:21 | 519 17:11:38 | 111 |
15:20:56 | 4010 15:58:12 | 3276 16:35:26 | 518 17:12:41 | 100
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15:21:59 | 3897 15:59:16 | 3205 16:36:29 | 509 17:13:45 | 89
15:23:04 | 3642 16:00:19 | 3079 16:37:33 | 500 17:14:48 | 80
15:24:07 | 3415 16:01:23 | 2883 16:38:37 | 538 17:15:53 | 71
15:25:11 | 3223 16:02:27 | 2761 16:39:41 | 627 17:16:57 | 62
15:26:15 | 3230 16:03:31 | 2664 16:40:45 | 712 17:18:01 | 53
15:27:19 | 3357 16:04:35 | 2381 16:41:49 | 751 17:19:04 | 44
15:28:23 | 3573 16:05:39 | 2132 16:42:52 | 818 17:20:08 | 34
15:29:27 | 3711 16:06:42 | 1989 16:43:56 | 868 17:21:11 | 23
15:30:31 | 3740 16:07:46 | 1863 16:45:00 | 871 17:22:16 | 18
15:31:35 | 3455 16:08:49 | 1849 16:46:05 | 815 17:23:19 | 18
15:32:38 | 3094 16:09:54 | 2120 16:47:09 | 687 17:24:23 | 22
15:33:42 | 2955 16:10:57 | 2414 16:48:14 | 502 17:25:26 | 23
15:34:46 | 2934 16:12:01 | 2642 16:49:17 | 373 17:26:30 | 21
15:35:51 | 2955 16:13:04 | 2703 16:50:22 | 320 17:27:33 | 18
15:36:54 | 3007 16:14:08 | 2619 16:51:25 | 313 17:28:38 | 16
15:37:58 | 3078 16:15:11 | 2398 | 16:52:29 | 323 17:29:42 | 13
15:39:01 | 3143 16:16:16 | 2133 16:53:33 | 329 17:30:46 | 11
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5. Spesifikasi Alat

Keterangan

1.

Motor DC : 280 RPM

Komponen
Power Supply
Input

Proses

Output

Spesifikasi

6V DC (disarankan dari adaptor atau baterai)
Arus DC dari L298N untuk memutar motor ke kanan atau kiri
Konversi energi listrik menjadi energi mekanik (putaran)

Gerakan rotasi (untuk membuka/menutup shading net)
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2.

Komponen Spesifikasi

Arus bC
Driver Motor L298N
Komponen Spesifikasi
Power 5V — 12V DC untuk motor, 5V untuk logic (via jumper VCC atau
Supply eksternal)
Input Sinyal logika digital dari ESP32 (IN1, IN2, ENA)
Mengatur arah dan kecepatan motor berdasarkan input logika dari
Proses
ESP32
Arus listrik ke motor DC (OUT1, QUT2) sesuai perintah arah dan
Output
kecepatan
Arus DC
Mikrokontroler ESP32

Komponen Spesifikasi

Power 3.3V — 5V DC (melalui port USB atau pin VIN)
Supply
Sinyal digital dari sensor BH1750 melalui protokol
Input 12C
Proscs Pemrosesan data dari sensor, logika kontrol motor,
pengiriman data ke Web Dashboard via WiFi
Output Sinyal digital ke driver motor L298N dan ke Web
tp Dashboard (via MQTT dan HTTP)
Arus DC

Kabel Input Daya ESP32 3,3V
Kabel Input Daya Motor DC 6V
Sensor BH1750

Komponen Spesifikasi

Power Supply 3.3V-5VDC

Tnput Intensitas cahaya dari lingkungan (lux)

Mengubah intensitas cahaya menjadi data digital menggunakan

P
roses photodiode dan ADC internal
Output Data digital intensitas cahaya dalam satuan lux melalui protokol
B 12C ke ESP32
Arus DC
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