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RINCIAN BIAYA

No Komponen Harga Satuan Kuantitas
1 Motor Elektrik (AC) Rp. 3.500.000 1 Buah
2 NodeMCU Rp. 45.000 1 Buah
3 Modul Relay 4ch Rp. 35.000 1 Buah
4 Power Supply Rp. 150.000 1 Buah
5 Switch Rp. 100.000 2 Buah
6 Rel dan Baut Rp. 120.000 2 buah
7 Plat Besi Rp. 70.000 1 buah
8 Ubec Rp. 45.000 1 Buah
9 Mini Breadboard Rp. 10.000 1 Buah
10 Jumper Rp. 10.000 1 Buah
11 Box Rp. 25.000 1 Buah
12 Kabel Rp. 100.000 2 Buah
13 Total Rp. 4.210.000




KODE PROGRAM PERANGKAT KERAS

#include <Arduino.h>

#if defined(ESP32) || defined(ARDUINO RASPBERRY PI PICO W)
#include <WiFi.h>

#elif defined (ESP8266)

#include <ESP8266WiFi.h>

fendif

#define PIN RELAY 1 D2 // the Arduino pin, which connects to
the IN1 pin of relay module
#define PIN RELAY 2 D3 // the Arduino pin, which connects to
the IN2 pin of relay module
#define PIN RELAY 3 D4 // the Arduino pin, which connects to
the IN3 pin of relay module
#define PIN RELAY 4 D5 // the Arduino pin, which connects to
the IN4 pin of relay module

#include <Firebase ESP Client.h>

// Provide the token generation process info.
#include <addons/TokenHelper.h>

// Provide the RTDB payload printing info and other helper
functions.
#include <addons/RTDBHelper.h>

/* 1. Define the WiFi credentials */
#define WIFI_SSID "OPPO Al5s"
#define WIFI PASSWORD "mikamika"

// For the following credentials, see
examples/Authentications/SignInAsUser/EmailPassword/EmailPassw
ord.ino

/* 2. Define the API Key */
#define API KEY "AIzaSyBOynK pfrKQzRiFEJJID5L0wGI9n95CaPGc"

/* 3. Define the RTDB URL */

#define DATABASE URL "smart-gate-m-default-
rtdb.firebaseio.com" //<databaseName>.firebaseio.com or
<databaseName>.<region>.firebasedatabase.app

/* 4. Define the user Email and password that alreadey
registerd or added in your project */

#define USER EMAIL "rhmaprlaal542@gmail.com"

#define USER PASSWORD "niyurohl5"

// Define Firebase Data object
//FirebaseData fbdo;



FirebaseData stream;
FirebaseData fbdo;

FirebaseAuth auth;
FirebaseConfig config;

unsigned long sendDataPrevMillis = 0;
unsigned long count = 0;

#if defined (ARDUINO RASPBERRY PI PICO W)
WiFiMulti multi;
#endif

volatile bool dataChanged = false;
String data didapat = "";

const int shiftAmount = 15; // Number of positions to shift
each character

String decrypt (String message, int shift) {
String decryptedText = "";

for (int 1 = 0; 1 < message.length(); i++) {
char ¢ = message.charAt (i) ;

// Check if the character is a letter

if (isAlpha(c)) {
// Get the ASCII value of the character
int asciivalue = c;

// Shift the ASCII value back by the specified amount
int shiftedAsciiValue = (asciiValue - 'A' - shift + 26)
%$ 26 + 'A';

// Convert the shifted ASCII value back to a character
char decryptedChar = shiftedAsciiValue;

// RAppend the decrypted character to the result
decryptedText += decryptedChar;

} else {
// If the character is not a letter, append it as it is
decryptedText += c;

}

return decryptedText;
}

voilid streamCallback (FirebaseStream data)

{



Serial.printf ("sream path, %s\nevent path, %s\ndata type,
%s\nevent type, %s\n\n",

data.streamPath() .c_str(),
data.dataPath().c str(),
data.dataType () .c_str(),
data.eventType () .c_str());

printResult (data); // see addons/RTDBHelper.h

data didapat = data.to<String>();

Serial.println();

// This is the size of stream payload received (current and
max value)

// Max payload size is the payload size under the stream
path since the stream connected

// and read once and will not update until stream
reconnection takes place.

// This max value will be zero as no payload received in
case of ESP8266 which

// BearSSL reserved Rx buffer size is less than the actual
stream payload.

Serial.printf ("Received stream payload size: %d (Max.
%d)\n\n", data.payloadLength (), data.maxPayloadLength()) ;

// Due to limited of stack memory, do not perform any task
that used large memory here especially starting connect to
server.

// Just set this flag and check it status later.

dataChanged = true;
}

vold streamTimeoutCallback (bool timeout)
{
if (timeout)
Serial.println ("stream timed out, resuming...\n");

if (!stream.httpConnected())
Serial.printf ("error code: %d, reason: %s\n\n",
stream.httpCode (), stream.errorReason().c str());

}

void setup ()

{
Serial.begin (115200) ;

#if defined (ARDUINO RASPBERRY PI PICO_ W)
multi.addAP (WIFI_SSID, WIFI_PASSWORD) ;
multi.run();

felse
WiFi.begin (WIFI_SSID, WIFI_PASSWORD) ;

#endif

Serial.print ("Connecting to Wi-Fi");
unsigned long ms = millis();



while (WiFi.status() != WL CONNECTED)
{

Serial.print(".");
delay (300) ;
#if defined (ARDUINO RASPBERRY PI PICO W)
if (millis() - ms > 10000)
break;
#endif

}

Serial.println();

Serial.print ("Connected with IP: ");
Serial.println (WiFi.localIP());
Serial.println();

Serial.printf ("Firebase Client v%s\n\n",
FIREBASE_CLIENT_VERSION);

/* Assign the api key (required) */
config.api key = API KEY;

/* Assign the user sign in credentials */
auth.user.email = USER EMAIL;
auth.user.password = USER PASSWORD;

/* Assign the RTDB URL (required) */
config.database url = DATABASE URL;

/* Assign the callback function for the long running token
generation task */

config.token status callback = tokenStatusCallback; // see
addons/TokenHelper.h

// Or use legacy authenticate method
// config.database url = DATABASE URL;
// config.signer.tokens.legacy token = "<database secret>";

// To connect without auth in Test Mode, see
Authentications/TestMode/TestMode.ino

[1777007 7777077707777 77777777777777
L1777 777 7707707770777 7777777777

// Please make sure the device free Heap is not lower than
80 k for ESP32 and 10 k for ESP8266,
// otherwise the SSL connection will fail.

N NN NN
L1777 7 77777777 7777777777777777

#if defined (ESP8266)
// In ESP8266 required for BearSSL rx/tx buffer for large
data handle, increase Rx size as needed.



fbdo.setBSSLBufferSize (2048 /* Rx buffer size in bytes from
512 - 16384 */, 2048 /* Tx buffer size in bytes from 512 -
16384 */);
#endif

// Limit the size of response payload to be collected in
FirebaseData
fbdo.setResponseSize (2048) ;

Firebase.begin (&config, &auth);

// The WiFi credentials are required for Pico W

// due to it does not have reconnect feature.
#if defined (ARDUINO RASPBERRY PI PICO W)

config.wifi.clearAP();

config.wifi.addAP(WIFI SSID, WIFI PASSWORD) ;
#endif

// Comment or pass false value when WiFi reconnection will
control by your code or third party library
Firebase.reconnectWiFi (true) ;

// Recommend for ESP8266 stream, adjust the buffer size to
match your stream data size
#if defined (ESP8266)

stream.setBSSLBufferSize (2048 /* Rx in bytes, 512 - 16384
*/, 512 /* Tx in bytes, 512 - 16384 */);
#endif

if (!Firebase.RTDB.beginStream(&stream, "/message"))
Serial.printf ("sream begin error, %s\n\n",

stream.errorReason () .c str());

Firebase.RTDB.setStreamCallback (&stream, streamCallback,
streamTimeoutCallback) ;

Firebase.setDoubleDigits (5);
config.timeout.serverResponse = 10 * 1000;
/** Timeout options.
//WiFi reconnect timeout (interval) in ms (10 sec - 5 min)
when WiFi disconnected.
config.timeout.wifiReconnect = 10 * 1000,
//Socket connection and SSL handshake timeout in ms (1 sec
- 1 min).

config.timeout.socketConnection = 10 * 1000;

//Server response read timeout in ms (1 sec - 1 min).
config.timeout.serverResponse = 10 * 1000,



//RTDB Stream keep-alive timeout in ms (20 sec - 2 min)
when no server's keep-alive event data received.

config.timeout.rtdbKeepAlive = 45 * 1000,

//RTDB Stream reconnect timeout (interval) in ms (1 sec -
1 min) when RTDB Stream closed and want to resume.

config.timeout.rtdbStreamReconnect = 1 * 1000,

//RTDB Stream error notification timeout (interval) 1in ms
(3 sec - 30 sec). It determines how often the readStream

//will return false (error) when it called repeatedly in
loop.

config.timeout.rtdbStreamError = 3 * 1000,

Note:

The function that starting the new TCP session i.e. first
time server connection or previous session was closed, the

function won't exit until the
time of config.timeout.socketConnection.

You can also set the TCP data sending retry with
config.tcp data sending retry = 1;

*/

// initialize digital pin as an output.
pinMode(PIN_RELAY_l, OUTPUT) ;
pinMode(PIN_RELAY_Z, OUTPUT) ;
pinMode(PIN_RELAY_3, OUTPUT) ;
pinMode(PIN_RELAY_4, OUTPUT)

’

digitalWrite (PIN RELAY 1,
digitalWrite (PIN RELAY 2,
digitalWrite (PIN RELAY 3,
digitalWrite (PIN RELAY 4,

HIGH) ;
HIGH) ;
HIGH) ;
HIGH) ;

}

void loop ()
{

#if defined (ARDUINO RASPBERRY PI PICO W)
Firebase.RTDB.runStream() ;

fendif

// 1f (Firebase.ready() && (millis() - sendDataPrevMillis >
15000 || sendDataPrevMillis == 0))

/A

// sendDataPrevMillis = millis () ;

// count++;

// FirebaseJson json;

// json.add ("data", "hello");

// json.add ("num", count);



// Serial.printf ("Set json... %s\n\n",
Firebase.RTDB.setJSON (&fbdo, "/test/stream/data/json", &json)
? "ok"™ : fbdo.errorReason().c str());

//}

if (dataChanged)

{
dataChanged = false;
Serial.println (decrypt (data didapat,shiftAmount));

if (decrypt(data didapat,shiftAmount) == "BUKA") {
Serial.println ("pintu dibuka") ;
digitalWrite(PIN_RELAY_l, LOW) ;
delay (1000) ;
digitalWrite(PIN_RELAY_l, HIGH) ;
} else {
Serial.println ("pintu ditutup");
digitalWrite (PIN_RELAY_2, LOW) ;
delay (1000) ;
digitalWrite (PIN_RELAY_Z, HIGH) ;
}

// Serial.println("ada perubahan data");
// When stream data is available, do anything here...

}

// Firebase.ready () should be called repeatedly to handle
authentication tasks.

// 1f (Firebase.ready() && (millis() - sendDataPrevMillis >
15000 || sendDataPrevMillis == 0))

/Ao

// sendDataPrevMillis = millis();

//

// Serial.printf ("Set bool... %s\n",
Firebase.RTDB.setBool (&fbdo, F("/test/bool"), count % 2 == 0)
? "ok" : fbdo.errorReason().c str());

//

// Serial.printf ("Get bool... %$s\n",
Firebase.RTDB.getBool (&fbdo, FPSTR("/test/bool")) *?
fbdo.to<bool>() ? "true" : "false"
fbdo.errorReason () .c_str());

//

// bool bval;

// Serial.printf ("Get bool ref... %s\n",
Firebase.RTDB.getBool (&fbdo, F("/test/bool"), &bval) ? bval ?
"true" : "false" : fbdo.errorReason().c _str());

//

// Serial.printf ("Set int... %s\n",

Firebase.RTDB.setInt (&fbdo, F("/test/int"), count) ? "ok"
fbdo.errorReason () .c_str());

//



// Serial.printf ("Get int... %s\n",

Firebase.RTDB.getInt (&fbdo, F("/test/int")) ?

String (fbdo.to<int>()) .c str() : fbdo.errorReason().c str());
//

// int ival = 0;

// Serial.printf ("Get int ref... %s\n",
Firebase.RTDB.getInt (&fbdo, F("/test/int"), &ivVal) 2
String(ival) .c str() : fbdo.errorReason().c str());

//

// Serial.printf ("Set float... %$s\n",
Firebase.RTDB.setFloat (&fbdo, F("/test/float"), count + 10.2)
? "ok"™ : fbdo.errorReason().c str());

//

// Serial.printf ("Get float... %s\n",
Firebase.RTDB.getFloat (&fbdo, F("/test/float"™)) 7

String (fbdo.to<float>()) .c _str()

fbdo.errorReason () .c_str());

//

// Serial.printf ("Set double... %s\n",

Firebase.RTDB.setDouble (&fbdo, F("/test/double"), count +
35.517549723765) 2 "ok" : fbdo.errorReason().c str());
//

// Serial.printf ("Get double... %s\n",
Firebase.RTDB.getDouble (&fbdo, F("/test/double")) ?
String (fbdo.to<double>()) .c str()
fbdo.errorReason () .c_str());

//

// Serial.printf ("Set string... %s\n",
Firebase.RTDB.setString(&fbdo, F("/test/string"), F("Hello
World!")) ? "ok" : fbdo.errorReason().c str());

//

// Serial.printf ("Get string... %s\n",
Firebase.RTDB.getString (&fbdo, F("/test/string")) ?
fbdo.to<const char *>() : fbdo.errorReason().c str());
//

// // For the usage of FirebaseJson, see
examples/FirebaseJdson/BasicUsage/Create Edit Parse.ino
// FirebasedJdson Jjson;

//

// if (count == 0)

// {

// json.set ("value/round/" + String(count), F("cool!"));
// json.set (F("value/ts/.sv"), F("timestamp"));
// Serial.printf ("Set json... %s\n",

Firebase.RTDB.set (&fbdo, F("/test/json"), &json) ? "ok"
fbdo.errorReason () .c_str());

// }

// else

// {

// json.add (String(count), F("smart!"));

// Serial.printf ("Update node... %s\n",
Firebase.RTDB.updateNode (&fbdo, F("/test/json/value/round"),
&json) ? "ok"™ : fbdo.errorReason().c str());

// }



//

// Serial.println() ;

//

// // For generic set/get functions.

//

// // For generic set, use Firebase.RTDB.set (&fbdo, <path>,
<any variable or value>)

//

// // For generic get, use Firebase.RTDB.get (&fbdo,
<path>).

// // And check its type with fbdo.dataType () or
fbdo.dataTypeEnum () and

// // cast the value from it e.g. fbdo.to<int>(),
fbdo.to<std::string>() .

//

// // The function, fbdo.dataType () returns types String
e.g. string, boolean,

// // int, float, double, json, array, blob, file and null.
//

// // The function, fbdo.dataTypeEnum() returns type enum
(number) e.g. fb esp rtdb data type null (1),

// // fb esp rtdb data type integer,

fb esp rtdb data type float, fb esp rtdb data type double,
// // fb _esp rtdb data type boolean,

fb esp rtdb data type string, fb esp rtdb data type json,

// // fb_esp rtdb data type array,

fb esp rtdb data type blob, and fb esp rtdb data type file
(10)

//

// count++;

/7 )

//}

/** NOTE :

When you trying to get boolean, integer and floating point
number using getXXX from string, json

and array that stored on the database, the value will not
set (unchanged) in the

FirebaseData object because of the request and data
response type are mismatched.

There is no error reported in this case, until you set this
option to true
config.rtdb.data type stricted = true;

In the case of unknown type of data to be retrieved, please
use generic get function and cast its value to desired type
like this

Firebase.RTDB.get (&¢fbdo, "/path/to/node") ;

float value = fbdo.to<float>(),
String str = fbdo.to<String>() ;



*/
/// PLEASE AVOID THIS ////

// Please avoid the following inappropriate and inefficient
use cases

/**

1. Call get repeatedly inside the loop without the
appropriate timing for execution provided e.g. millis() or
conditional checking,

where delay should be avoided.

Everytime get was called, the request header need to be
sent to server which its size depends on the authentication
method used,

and costs your data usage.

Please use stream function instead for this use case.

2. Using the single FirebaseData object to call different
type functions as above example without the appropriate

timing for execution provided in the loop i.e., repeatedly
switching call between get and set functions.

In addition to costs the data usage, the delay will be
involved as the session needs to be closed and opened too

often
due to the HTTP method (GET, PUT, POST, PATCH and DELETE)

was changed in the incoming request.

Please reduce the use of swithing calls by store the
multiple values to the JSON object and store it once on the
database.

Or calling continuously "set'" or "setAsync" functions
without "get" called in between, and calling get continuously
without set

called in between.

If you needed to call arbitrary "get" and "set'" based on
condition or event, use another FirebaseData object to avoid
the session

closing and reopening.

3. Use of delay or hidden delay or blocking operation to
wait for hardware ready in the third party sensor libraries,
together with stream functions e.g. Firebase.RTDB.readStream
and fbdo.streamAvailable in the loop.

Please use non-blocking mode of sensor libraries (if
available) or use millis instead of delay in your code.



4. Blocking the token generation process.

Let the authentication token generation to run without
blocking, the following code MUST BE AVOIDED.

while (!Firebase.ready()) <---- Don't do this in while loop

{
delay (1000) ;

}
*/



KODE PROGRAM PERANGKAT LUNAK (APLIKASI)

1. Tampilan Menu Pertama

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res—-auto"
xmlns:tools="http://schemas.android.com/tools"

layout width="match parent"

layout height="match parent"

layout gravity="center"

background="@color/teal 700"

gravity="center"

orientation="vertical"

tools:context=".MainActivity">

android:
android:
android:
android:
android:
android:

<LinearLayout
android:layout width="match parent"
android:layout height="wrap content"
android:gravity="center"
android:orientation="horizontal">

<TextView

android:
android:
android:
android:
android:
android:
android:

layout width="wrap content"
layout height="wrap content"
layout marginBottom="20dp"
fontFamily="sans-serif-black"
text="SMART GATE REMOTE"
textColor="#FFFFFE"
textSize="30sp"

app:layout constraintBottom toBottomOf="parent"
app:layout constraintEnd toEndOf="parent"
app:layout constraintStart toStartOf="parent"
app:layout constraintTop toTopOf="parent" />
</LinearLayout>

<LinearLayout
android:layout width="350dp"
android:layout height="350dp"
android:gravity="center"
android:orientation="horizontal">

<ImageView

android:
android:
android:

id="@+id/imageView"
layout width="wrap content"
layout height="wrap content"

app:srcCompat="@drawable/gate™ />
</LinearLayout>

<LinearLayout



android:layout width="120dp"
android:layout height="100dp"
android:layout marginTop="20dp"
android:orientation="horizontal">

<Button

android:id="@+id/btnMasuk"
android:layout width="200dp"
android:layout height="wrap content"
android:layout weight="1"
android:backgroundTint="@color/white"
android: text="ENTER"
android:textColor="€color/teal 700"
android:textSize="24sp"
app:iconPadding="6dp" />

</LinearLayout>

</LinearLayout>

2. Tampilan Menu Kedua

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout width="match parent”
android:layout height="match parent"
android:background="Gcolor/teal 700"
android:orientation="vertical"
android:gravity="center"
android:layout gravity="center"
tools:context=".button">

<ImageView
android:id="@+id/imageView2"
android:layout width="300dp"
android:layout height="300dp"
android: foregroundGravity="center"
app:srcCompat="@drawable/ic launcher foreground"
tools:layout editor absoluteX="55dp"
tools:layout editor absoluteY="34dp" />

<Button
android:id="@+id/buttonOpen"
android:layout width="wrap content"
android:layout height="wrap content"
android:backgroundTint="@color/white"
android: foregroundGravity="center"
android:gravity="center"
android:text="OPEN"
android:textColor="@color/teal 700"
android:textSize="36sp"



tools:layout editor absoluteX="136dp"
tools:layout editor absoluteY="274dp"

<Button

android:
android:
android:
android:
android:
android:
android:
android:

id="@+id/buttonClose"

layout width="wrap content"
layout height="wrap content"
backgroundTint="@color/white"
gravity="center"

text="CLOSE"
textColor="G@color/teal 700"
textSize="34sp"

tools:layout editor absoluteX="131dp"
tools:layout editor absoluteY="397dp"

<Button
android

android:
android:
android:
android:
android:
android:
android:
android:

:1d="@+id/buttonStop"

layout width="wrap content"
layout height="wrap content"
backgroundTint="@color/white"
foregroundGravity="center"
gravity="center"

text="STOP"
textColor="@color/teal 700"
textSize="36sp"

tools:layout editor absoluteX="136dp"
tools:layout editor absoluteY="274dp"

</LinearLayout>

/>

/>

/>



KODE PROGRAM PENGOLAHAN DATA

package com.mikacyuuu.smartgatem;

import androidx.appcompat.app.AppCompatActivity;
import android.content.Intent;

import android.os.Bundle;

import android.view.View;

import android.widget.Button;

import com.google.firebase.database.DatabaseReference;
import com.google.firebase.database.FirebaseDatabase;

public class MainActivity extends AppCompatActivity {

Button btnMasuk;

QOverride

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);
btnMasuk = findViewById(R.id.btnMasuk) ;
btnMasuk.setOnClickListener (new View.OnClickListener ()

@Override
public void onClick (View view) {
Intent intent = new
Intent (MainActivity.this,button.class) ;
startActivity (intent) ;
1)

package com.mikacyuuu.smartgatem;

import androidx.appcompat.app.AppCompatActivity;
import android.content.Intent;

import android.os.Bundle;

import android.view.View;

import android.widget.Button;

import com.google.firebase.database.DatabaseReference;
import com.google.firebase.database.FirebaseDatabase;

public class button extends AppCompatActivity {

Button buttonOpen,buttonClose,buttonStop;

@Override

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity button);

FirebaseDatabase database =
FirebaseDatabase.getInstance () ;



DatabaseReference myRef =
database.getReference ("message") ;

buttonOpen = findViewById (R.id.buttonOpen) ;
buttonClose = findViewById (R.id.buttonClose) ;
buttonStop = findViewById (R.id.buttonStop) ;
buttonOpen.setOnClickListener (new
View.OnClickListener () {
@Override
public void onClick (View view) {

// Intent intent = new Intent (button.this,);
myRef.setValue (encrypt ("buka", 15)) ;
}
1)
buttonStop.setOnClickListener (new

View.OnClickListener () {
QOverride
public void onClick (View view) {
// Intent intent = new Intent (button.this,) ;

myRef.setValue (encrypt ("tutup",15));
}
1)
buttonStop.setOnClickListener (new
View.OnClickListener () {
@Override
public void onClick (View view) {
myRef.setValue (encrypt ("stop", 15)) ;
}
1)
}
public static String encrypt (String message, int shift) {
StringBuilder encryptedText = new StringBuilder () ;

for (int i = 0; i < message.length(); i++) {
char c = message.charAt(i);

// Check if the character is a letter

if (Character.islLetter (c)) {
// Convert the character to uppercase
c = Character.toUpperCase(c) ;

// Shift the character by the specified amount
c = (char) ((c - '"A' + shift) % 26 + 'A'");
}

encryptedText.append(c) ;
}

return encryptedText.toString() ;
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pnovation in Smar¢ Fenci
Things (I0T) Technolog

1.3 pepartment of Electrical Engineerip
Comcsp(mding Em

fence is & structure that is dellberately
o= I or protect the house. The fence is made high
l,l" with 2 safety lock to protect the home so only
_,ﬂ!" . The fence serves to provide protection
,.af:: so that the house becomes safer, It is usually
my by hand to open and close the fence, This
W™ | very inconvenient and time-consuming, This
bred T2 the idea of creating an automatic fence
cosing system using a smartphone by utilizing
[ of Things (1oT) technelogy in order to facilitate
st sark 1o OpED and close the fence, as well as reduce
;ﬂ oad time required when opening and closing the
saes manually driven. A smartphone Is used as a
lﬂ' controller contained in the ESP8266 Wik
:Nl sa internet connection to connect to the Androld
js spplication. To move the fence using an clectric
¢ 1 the driving force which is connected directly to
@MCU. When the fence opens and closes, the relay will
e snd activate to give orders to the electric motor to
tde feace. The fence will stop when the switch opens
4 switch close responds, the motor will stop moving.
fime data results are stored in Firebase and the results
sdesign are expected that all components are connected
ih 0 that automatic fences can be used. This
nda is expected to make a valuable contribution to the
ipacat of science and improve the quality of life of the
saity by using advanced technology that responds to
#d for more intuitive and efficient access to fences.

."‘*' ?;lﬁt.‘lmr. Electric Fences, Internet of Things
“NadeMew,

I. INTRODUCTION

* e is the main part of a house in terms of
ei < fence is an element part of the design of a
&:d S important for its existence[1]. The fence has
o . ® 2 bamrier or safety designed to limit or
[aé""mm across the boundary it makes [2].
thy s lly made of an access point by opening the
% ¢ it 10 the right or left[3). The fence used is
R, ¢ that moves and runs on rails with wheels
4 bottom of the fence. To open and close
ey if be done by moving the door by hand,
i ,;w;"thicle such as a car wants to go out and

e You bave 10 get off the vehicle first, and if
Kqﬂk conditions such as rain opening and closing
" 12U, it will be very troublesome and time-
."%m‘ problem underlies the idea of making
Viege . close automatically using a remote and
g, roid) by wrilizing Internet of Things (10T)
_ Where the system used contains an

b
¥

8, Politeknik Ne
ail; 9 irmn.sala

Month 20y, rp. 1.2

Ng with Internet of
Y for Ease of Use

geri Sriwijaya Palembang, Indonesia
mah@yahoo,com

arrangement of infras
other so that jt can
efficient, the Intemn,
use of smart devic

tructure that is integrated with cach
make human work more effective and
et of Things (10T) runs by utilizing the
¢s and internet networks.

objzch(g ]'III.::rqet of Th_ings (I_oT) is a network of physical
g . The mtcm_ct 1S not just a network of computers
ut has developed into a network of devices of all types
and sizes, vehicles, smartphones, household appliances,
toys, cameras, medical equipment and industrial systems,
animals, people, buildings, everything connected,
everything communicating & information sharing based
on established protocols to achieve intelligent
reorganization, positioning, browsing, security, control,
and even personal real-time online monitoring, online
upgrade, process control, and administration[4]. The
importance of the Internet of Things can be seen by its
increasing application in various lines of life today. loT
gives us many ideas to participate in various aspects of
development from micro to macro around the world [5).
IoT must be able to provide information about
environmental conditions and control electronic devices
in real time, therefore using Fircbase as a database capable
of sending data in real time [6).

In an increasingly connected world and as technology
evolves, gates are becoming more than just physical
boundaries that scparate spaces [7].The need for secure,
fast and convenient access is increasing, driving
innovations in the form of smart fence innovations with
1oT technology for user convenience. The sophistication
of Internet of Things (10T) technology offers an exciting
and effective way to address these challenges, The
combination of connected hardware and intelligent
software allows the fence to interact with its' environment
and respond to user needs in real-time. This means that
users can control their gate with ease, whether they are
nearby or not.

By addressing existing problems, this research also
brings a new concept (o the world of fence access,
providing a more practical, faster ?nd safc?r soluu_on. By
applying this 'tec_hnc_alogy, the mnovauh(;n relies on
technical sophistication. It ensures that the user
experience remains easy to access, even for those with a
deep technical background.

The results of this research not only reflect a new

hnological solution but set our sights on a more
po ected future. This innovation contributes not only to
connundersmnding of how techno!Ogy can play an
9urpomm role in providing real solutions but also to our
um
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of hoW technology can be used to improye

ing
iy . archers’ research of automatje
f d at s system uses RF 315 wireless mn!];::c
o 1mis 8 limited. If the homeow
,d“'wntrﬂl is very | s & ner leaves
ot gatrol behind, £18 ROMOOWNEE Gannot enter
(9 researched automatic- garage door
o This system uses RFID indicators and
o sygoﬂt’-f pased alargns. The weakness of this
0 ¢ RFID tag is unreadable or has an error
a0%" goor cannot be opened. ’

e, based on rescarch [10] on an automatic
\ja? ol system using digital image processing of
?‘”n“omse lates. This control system also has
il the vehicle license plate detection
@:Ccan caly be used with a maximum distance of 20

ers

pamely

b
Fence Innovation with IoT Technology for

Convenience presents several novelties and
glages that distinguish it from other research in this
designed with a focus on user
saience, the  USe of Internet of Things (IoT)
oy, which shows that the fence is not just a static
j bt is actively connected to the surrounding
sooment and can respond to various situations, the
¢ of remote access which allows users to control the
@ remotely via smartphone which provides
wiages in terms of convenience. In the era of ever-
jing technology, innovation continues to be the main
i to meet society’s demands for convenience and
iency. In this context, this research aims to realize a
sfcant step forward by developing "Smart Fence
wation with IoT Technology for User Convenience".
‘ombining revolutionary Internet of Things (IoT)
logies with the need for easy access, this research
%its  solution that stands out by providing a more
e and responsive door access experience. In this
mdf‘ﬂ{on, we will explore the novelty and key benefits
Bih‘s imovation and illustrate how this researc
fcandly contributes to the development of science
th;owelfarc of society through the use of advanced
gy.

E&q o these studies, the authors designe
%ﬂc fmce- control system based on
() with the aim of facilitating human work 1"
o Melosing fences and protecting homeowners 10
gh“’sa“fri when opening and looking at the fence at
'Cfm bad weather. This study aims t0 design
o lences using [oT technology by answering the
. Qestion of whether automatic fences €47 be
iy on IoT, The rescarch analysis i that
~ Unbe designed and used using ToT technology
f“’ﬂtruu Smartphones. This system uses Node_MCU a;
'%'W‘?r for the gate, NodeMCU Esp8260; 18 an 10
Yo ifimodule that can be integrated With devxce;
‘lel- Uled and monitored via the internet networ
electric motor as the drive for

iy is a0 innovation

d an

thc gatcl and

the Internet 9f

Pa
per titlo in short version (author 1, ot al.)

an Android
sm
artphone as a device that orders the fence

to open
\ or Cl s¢ di
e d"°°“¥ connected to the internet, All

devices g
~“S are conn f f ; ;
Studio “Pplicatioc;::_wd using the internet with the Android

1. MeTHODOLOGY

A. Research Stages

The followi i
Internet (:)l[l‘(:r‘rn g section presents the architecture of the
rescarch How":gsd(qu) [:]ﬂsed Automatic Fence Control
. i esign the enti :
the image below, & entire system can be seen 1n

Start

Study of
Literature

y Hardware Design

Device Design

L

System Testing

< Software Design

Y

Finish

earch Architecture Diagram of Automatic

Figure 1. Res
Fence Control System

Figure 1 is the overall flowchart of the' research
methodology step framework for Internet of Things (1oT)
Based Automatic Fence Design. In lhi‘s research,_ a
literature study was carried out by collecting and taking
references from various sources such as books, theses,
joumals, an here these sources will

d the internet, W
become 3 reference

for this research.

o design is the process of designing all
coﬁ;i‘:::s until t%;y are all conne_cted to the fence. The
dware design starts with creating a sg:hemauc. The
lllla(:chCU, which uses the ESP8266 WiFi module, is
cted to 3 24-volt power supply as the power source.
g | relay module helps control the opening and
fence when it receives commapds fro_m the
y will activate when it receives a
r driver will rotate and move the
The electric motor used isan AC-
OP?.H e CI(mamse this type of motor is stronger

type el ght of the fence. The motor driver

to move the large wel
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s

hen the open switch and close switch
h functions to disconnect the

vig

e 5WitC

motor
¢ will

wheel, then the motor driver will
automatically be stationary. The
in the picture below in Figure

Figure 2. Hardware Design

Table 1. Hardware Component Specifications

e

Component Name

Description

. Power AC

. Motor Speed 1400rpm

. Max Gate Weight 1000kg
. Gate Speed 12m/min

. Temperature -20°C - 55°C
Protecting Class IP44

NodeMCU ESP8266

o o P

\otor Elektrik AC

a.

o

NodeMCU

Power Supply Power Supply 24V

Relay Modul Relay 4 Channel

Switch Switch Open & Close

Application
Display

Design

Testing
App View

System
Testing

"ou

3, : :
Automatic Fence Control Software Design

Paper title in short version (author 1, 6t al.)

Fi :

deg:lgrne ihl:ta {-hmework that will be executed in software

desi aims to produce a fence control application
gn. The stages include:

a. 2
Component selection and hardware design

us;h :oﬁrﬂslt step is to select the components that will be
a 24V r the hardware design. These components include
relay Lk supply, NodeMCU ESP8266, 4-channel
switch ule, AC electric motor, open switch, and close

a. Application display design

Tit.’e flppli_cation display design aims to make the
application display design easier to make. In designing the
application is designed using Android Studio.

b. Create program code

The hardware program code is created on the Arduino
IDE using the C++ programming language, and the
application program code is created in Android Studio
using C++ and Java. The hardware program code is
connected through Firebase as a data processor, and the
data is sent to NodeMCU. NodeMCU reads the sent data
and gives incoming commands at the same time.

c. Test the appearance of the application

Testing the application display is to test each option
that is available with the features that have been designed
then, the application is successful if all the features that

have been designed are used successfully.

d. System testing
m testing related to tools and

This section includes syste
designed and successfully

applications that have been
tested.

System testing in this design includes application

testing, which aims to s€€ if application commands can
operate the fence. Testing the electric motor wheel
movement function to see if it works as expected.
Distance and network speed testing aim to see how the
fence speeds up at different distances and network speeds.
Finally, se€ the results of power consumption used in
testing the system- System testing first made a flowchart
to describe the program's course against the system. The
picture below is a flowchart process in testing the system
to be made. The first step is to start and initialize any tools
or components used. If the fence is open, the motor will
move until the open switch command responds '(ym), and
the motor will stop automatically. The motor will move if
the fence is closed until the Close switch command (yes)
responds. and the fence will

en, the motor will stop,
close. If the open or closed switch does not respond, the
fence open/close comman

d is repeated. The flowchart is
shown in Figure 3.
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Command
Open/ Close

No

Open Fences / Close
Fences

I

Yes

\4

—

Switch Open /
Switch Close

v

Stop

Finish

Figure 4. Complete System Experiment Flowchart

s istest, the component will be placed near the fence,
« it will be tested in its entirety by the automatic
w opening and closing test. Then several variables
»measured which included voltage, current, electric
srypead, and the electric power used. As well as the
son and time needed by the fence when opening and
sz Test data will be stored in real-time in Fircbase
ute Arduino Caesar Chiper method (random writing
%) which is confidential so that incoming data is not
Bt other people.

1. RESULTS AND DISCUSSION

’h‘ rsilts of this research are based on components
:rtéad and programmed based on the Internct of
-8 (laT) using smartphones with applications made
;xﬁmd Studio. In this design, using a type of iron
iy B this fence weighs about 500 kg with alength
% meters, This tool was designed as a set of

R

""uwf consisting of a 24-volt power supply as 2
G ot for the device, NodeMCU as a component
“mjmec ted by the application using the ESP82Q6
%Edue ad instructs the device. Nodemcu 15
h"m‘ﬂmm Firebase to execute commands in the
g to,rhc relay is turned on when it receives 3
My, . move the electric motor. The type of relay

* ‘-;J%hmnd relay module. The electric moto? used
e

S g o that can move the fence with 2 maximum
;”_201 100 kg a1 & motor speed of 1400 rpm- AC
% %s_a’e used because the fence to be installed
f'w%appro’“fnalely 500 kg, so it is safe and avoids
kK motor, When the motor is moving, the
its function to disconnect of S1OP the

Y

iqum

g

; : is m
motor wheel when the fence 1

Paper title In short version (author 1, ot al.)

motion. Figyre §
results when the fe

A, Hardwa
The program

inwrface program t.hat use

and Figure 6 below are the research
nce opens and closes.

re Program Code Section
code section in Figure 7 is a hardware

s the Arduino IDE.
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ipfbsthestizatines feipindeteerAastlberemrdEanilizsnnnd.iso

ginit 2 wWHA

coegquon> flrerasedat sbase, 3pp

. P‘vl,: ;.'»sr;zs:e;aw.f;zs:.‘:ei:.z-: ot Aatabessan

deare Program Code on Arduino IDE

2 1Nod (MCU is programmed it.l C++using WiFi
Wi password to connect t0 the internet. The data
il be managed uSing Firebase which is
nmed on the Arduino IDE, then the data will be

o nreal-time.

| Ayplication Programming Code in Android Studio

% sction is a program component created to design
gearance of the application to make it easier to
sl thetool to be tested. The application display page
ined in Android Studio with a view menu whose
?tshave their respective functions. The application
i pogam code uses the CHF and Java
Faming languages.

Paper title in short version (author 1 et al)

in ll:-l gure 8 several program codes are entered for the
cfgs;;am’“ dlsplay_design in the form of open menus 0

1 menus. <LinearLayout which is for creating a
ayout for the clement to be used. <ImageView 15 c
program code when adding image clements to the
application view you created. <Button is the program
code on a pushable element or button element.

C. Application Display Page Results

In this section are the results of the design program for
making automatic fence control applications. The design
is made with a menu page that can be used for fence
CO_ntrollers to open and close, data obtained in real-time
Wll! be entered in Firebase. Applications that have been
designed will be transferred to smartphones that aré
directly connected to the internet network. The display
menu on the application installed on the smartphone can
be used based on the features and functions that have been
{nade. Smartphone (android) must be connected to the
internet when running the system. The commands on the
fence cannot be executed if the application is not
connected to the internet. Suppose the internet is
experiencing bad signal interference due to weather. In
that case, the possibility is to wait for the internet to
reconnect or the state of the internet ina stable connection.
The picture below is the result of displaying the designed

application. The difference between the two is the location

of the application designed in Android Studio, and then its

use is moved into the smartphone as a controller. Both
have the same menu because the results of displaying the
application on the smartphone are the results of designing
in Android Studio, which is then moved into the

smartphone.

[ 2 app > ] [ Mo Devices

“~

A8 AndroldManifestxmi

e e

& Default (en-be

©) SmanGateii ~

Figure 9 Application Menu in Android Studio
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> O 3
= =

W];Appuw.ionMenuonSmanphone

E;sggcﬁthyresult in Android Studio with image
o &4 butions that have been designed with
@'mmid Studio. Figure 10 is the display
; & gpplication on a smartphone which has been
44 exch feature based on its function before being
1 & fence. The results of testing the application

4z czn be seen in Table 1 below.
Table 2. Application Testing Results
— e LI
(o 23,74 Succeed
Cle 23,67 Succeed
% 0 Succeed

;:!Td?k 1 the results of application testing were
%;‘"ﬂl different time descriptions. To open,
.+ fence takes 23.74 seconds until the fence stops
;kt%whﬂe, to CIOSC, mOVil'lg the fence requires
o % opening it, which is 23.67 seconds. The
ﬁ?‘;‘hﬁﬂy stops moving and stays still for 0
ligg.- fence immediately stops moving and stays
bg 5. The test of the application function 1S
Ry ecuted on cach command, which then
Ky ;m 10 contro] the fence, use the application
s, & Smariphone (Android) using an Internet
gt e time of testing, the Internet cOmECHon
fe iy, “Xpetience any interference or Was Stablc;
Gy, Performed as intended. If the Intern®
,“)q““‘“mlmdorm‘:onnecwd, what happens
*"‘%;z"" wait for the Internet to reconnect 0
¥ run the fence control.

aper title in short version (author 1, et al.)

Ilimimei"gkaulu
of Thi mdﬂm‘smﬁmhofm'ngﬂxelnmet
Where the sys‘q:a&a-dAmﬁc Fence Control System,
100l that has been being tested is the performance of the
i tong v designed, the results of the fence control
Connection, u:;mgamtpbomwnnectedtoanimemet

- well as the results of electricity

used on wh i i
data will be | When testing the system. Incoming
Sent to Firebase with the letter randomization
Table 3. Electric Motor Test Result
Movement Wheel Spin Dscl:i?;itn
Onward SpinForward  Corresponding
Back Off SpinningBack  Corresponding
Stop NotMoving ~ Corresponding

Table 2 is the result of the electric motor drive function
?%t. Based on Table 2 the movement of the electric motor
1s successful according to its function, where when the
wheel is forward the wheel rotates forward, while when
the wheel is backward the wheel rotates backward, when
the wheel stops moving the wheel will stop and stop
moving.

Table 4. Test Fence Controller Distance with Network
Speed

Range Network Speed Fence Speed Description

1 Meter 2,00 Kbps Normal Succeed
2 Meter 0,30 Kbps Normal Succeed
3 Meter 0,26 Kbps Normal Succeed

Table 3 shows that the fence control distance test was
successfully performed at different network speeds. The
relationship between distance and kbps (kilobits per
second) can affect system performance and

nsiveness when testing automated Internet-
connected fences. While physical distance may not have
a direct impact on kbps speed, there are ways in which
listance  can interact with Intemet connection
performance in this context, namqu signal quality.
Whereas the distance between the device and the wireless
access point increases, the wireless signal quality may
d _ Poor signal quality can result in a decrease in

speed and even dropouts. The Auto-Fence system
% nse may also be affected if the connection becomes

unstable. The speed of the gate has no effect at short or
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in a fast or slow signal state
to change. The network

¢ application does not
k. To sc€ the network

ed
“wo fk Sp e d

fg oV e petwo ,
;:l"fﬁ v:l‘g’h [oter® ; the smartphone (Android) used
ol
j‘i‘{"j;le , Flectricity Consumption
W’ i esult of
voltsg Current Power
o (o\’olt) mpere) - A
| 211 0 9
o
3 2 34 7174
3,0 633
Wllz 211
R 33 696,3
i 78 1645,8
wip 21 7.8 1645,8
e 14 211 74 1561,4

¢4 shows the power consumption used during the
akst, The source voltage is 211 volts, measured
l:tﬂlllltimeter, and the current output differs. The
hm;d to open the fence is lower than the current
Mt£; ﬂfle fence, in this case, because the
iy wh: ence is heavier when the command is to
™ 63; :t is to open. The power consumption
T vy 0 1645 watts depending on the output
e n'flzio]f the sourc'e. Power calculation is
mh’“sfollows{]e of Ohm's law [13], where the

P=vxI )]

log:p <
0:P= POWer (Watt)
V=
j Voltage (vol)
W Cument (ampere)

el
geb"“aue tht: gl(;élt:it change, and the current results
K m"ﬁclric Moty ¢ motor used in this design is an
o thgy 1 AC type electric motor is an
ven by alternating current Of

ey,
ent
C), where AC voltage is a voltage

Paper title in short version (author 1, et al.)

whose result is th
v € same as the current sy
changing and alternating [14], R e

reallntciznnem;‘i ;i;ta will be immediately sent to Firebase in

i (.rand ata security, use the Arduino cacsar chiper

e e om letter method) so that if the incoming

St own or f:onﬁdentlal. The results of the data
.can be seen in Figure 11 and Figure 12.

B Firebase

Smant Gate M ~

Realtime Database
Usage | ¥ Extensions &9

N Project Overview

Data  Rules  Backups

G hitpsy//smangate m-defaouli 11dd frebassio.com

i
!
|
! f :

A Your security rules are defined as public, so anyone can steal.f

Build

https://szert -gatem-default-rtdb.ﬂrebauio. con/

(sossoge U]

{
i
]
!
{

Release & Monitor

]

|

Analytics

Figure 11. Result Data "Open”

Figure 11 is the result of the data when the fence moves
open with the message: "[JIJE". Commands are entered
through the application by pressing the open button then
the motor moves the fence and real-time data results are

sent to Firebase.

B Firebase’ Smart GateM ¥

Realtime Database

¢ Project Overview -
Usage ! % Extensions @20
DT T

pata Rules  Backups

Project shorfeuts

&1 Resltime Databaze

A Firestore Database H
(<] hunsj/sman-galmdefaun—mb.fm;eh.wn

== Authenucation | . |

Prodic categeries ! i A unwi!yuﬂesueddmdsspﬂc.mummnd.m

ht;;};{nart-qav!é-n-default-r;db.firehasexo.mn/

%

Bulld

0%

Retease & Monitor

- Analytics

Figure 12, Data Results "Close"

Figure 12 is the result of the data when the fence moves
closed with a message: "QJZP". Commands are entered
through the application by pressing the close Button then
an electric motor mOVES the fence and real-time data

results are sent 10 firebase.

IV. CONCLUSION

In this design, it has successfully developed an
automatic fence control system using Internet of Things
(IoT) technology, with the advantage _of being able to
open the fence via a smartphone (androxd), which can be
controlled remotely without having to push with your
hands and walk towards the fence manually. Based on the
results of the design and testing of an Internet of Things

i ] system, it can be

ToT)-based automatic fence contro
g(;)r'llc;)luded that various components canTbile usedl;tysro;;.etrllly
.o to their functions. 1n€ results of the
a0 Berl Jos N ¢ and successful. The

ted as a whole aré appropriat
g fence either opens, closes, or stops

movement of the
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y

ccted test. The electric motor moves
e ex:’e]s rotate forward when the wheel
I e whc wheels rotate backward when the
4, and the wheels will automatically
s ric motor moves stop. By using the
L ?n and closing the automatic gate can
"o: i [ication installed on a smartphone that
"l“ffdnﬂ o B;:,pmtemet connection. Applications that
‘4ec!‘d wacor 4ing 10 aﬂd_succe:ssfully tested each
v gned,’ £y the application display. Testing the
ot lscoﬂ“ oller with an internet connection does
% O(mee moveme“t of the fence. Move the fence
it h Jy from a distance of 1 meter or 3 meters.
g ot ) electric pOWer consumption ranging
p ;cstaj s with a source voltage of 211 volts
16 current of 3.0-3.4 amperes, and a closing
g2 & amperes. We hope that the results of our
mofoa‘n e useful 25 well as learning. In future
Ifh, < eX ected

P

y to be able to develop an Internet of
“h'“Tl).base 4 automatic fence control system that
(I 4 with 2 variety of other methods and is

5(0
 fevelope P
;::c:idiﬁg {o its function.
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