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BAB V 

KESIMPULAN & SARAN 

 

A. Kesimpulan 

Berdasarkan rumusan masalah mengenai bagaimana merancang alat monitoring 

genangan air pada runway, dapat disimpulkan bahwa perancangan alat dilakukan 

dengan menggunakan integrasi teknologi sensor, Ai dan IoT. Alat ini 

dikembangkan menggunakan sensor ultrasonik untuk mendeteksi ketinggian air 

secara real-time, mikrokontroler Arudino dan Raspberry Pi sebagai pengolah 

data untuk pengiriman data ke dashboard monitoring. Desain alat 

mempertimbangkan ketahanan terhadap kondisi lingkungan bandar udara, 

kemudahan kalibrasi, serta akurasi pengukuran. Dengan rancangan ini, sistem 

diharapkan mampu memantau genangan air secara otomatis, meningkatkan 

efektivitas preventive maintenance, dan mendukung keselamatan operasional 

penerbangan di bandar udara. 

B. Saran 

Berdasarkan hasil evaluasi serta masukan dari berbagai pihak yang telah terlibat 

dalam pengujian dan penilaian sistem, terdapat beberapa saran yang dapat 

dijadikan bahan pertimbangan dalam penyempurnaan alat monitoring genangan 

air pada runway: 

1. Peningkatan Spesifikasi Komponen 

Disarankan supaya komponen seperti sensor ultrasonik dan kamera dapat 

ditingkatkan akurasi dan jarak jangkauannya untuk dapat bekerja optimal 

saat melakukan pengoperasian. 

2. Pengembangan Menuju Implementasi Nyata 

Alat perlu dikembangkan lebih lanjut supaya benar-benar siap diterapkan 

dalam kondisi operasional di bandara. Ini mencakup pengujian jangka 

panjang serta perbaikan sistem supaya sesuai dengan standar teknis yang 

berlaku dalam kegiatan pemeliharaan infrastruktur bandar udara. 
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LAMPIRAN 

 

Lampiran A Genangan Air di Runway 11 
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Lampiran B Lembar Validasi Instrumen Observasi 
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Lampiran C Lembar Validasi Instrumen Pertanyaan Wawancara 
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Lampiran D Pedoman Observasi 
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Lampiran E Hasil Observasi 
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Lampiran F Lembar Hasil Wawancara 
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Lampiran G Dokumentasi Focus Group Discussion 
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Lampiran H Coding Validasi Dataset 

 

def unet_model(input_size=(128, 128, 3)): 

    inputs = Input(input_size) 

 

    # Encoder 

    conv1 = Conv2D(64, 3, activation='relu', 

padding='same')(inputs) 

    conv1 = Conv2D(64, 3, activation='relu', 

padding='same')(conv1) 

    pool1 = MaxPooling2D(pool_size=(2, 2))(conv1) 

 

    conv2 = Conv2D(128, 3, activation='relu', 

padding='same')(pool1) 

    conv2 = Conv2D(128, 3, activation='relu', 

padding='same')(conv2) 

    pool2 = MaxPooling2D(pool_size=(2, 2))(conv2) 

 

    conv3 = Conv2D(256, 3, activation='relu', 

padding='same')(pool2) 

    conv3 = Conv2D(256, 3, activation='relu', 

padding='same')(conv3) 

    pool3 = MaxPooling2D(pool_size=(2, 2))(conv3) 

 

    conv4 = Conv2D(512, 3, activation='relu', 

padding='same')(pool3) 

    conv4 = Conv2D(512, 3, activation='relu', 

padding='same')(conv4) 

    drop4 = Dropout(0.5)(conv4) 

    pool4 = MaxPooling2D(pool_size=(2, 2))(drop4) 

 

    # Bottleneck 

    conv5 = Conv2D(1024, 3, activation='relu', 

padding='same')(pool4) 

    conv5 = Conv2D(1024, 3, activation='relu', 

padding='same')(conv5) 

    drop5 = Dropout(0.5)(conv5) 

 

    # Decoder 

    up6 = Conv2D(512, 2, activation='relu', 

padding='same')(UpSampling2D(size=(2, 2))(drop5)) 

    merge6 = concatenate([drop4, up6], axis=3) 

    conv6 = Conv2D(512, 3, activation='relu', 

padding='same')(merge6) 

    conv6 = Conv2D(512, 3, activation='relu', 

padding='same')(conv6) 

 

    up7 = Conv2D(256, 2, activation='relu', 

padding='same')(UpSampling2D(size=(2, 2))(conv6)) 

    merge7 = concatenate([conv3, up7], axis=3) 

    conv7 = Conv2D(256, 3, activation='relu', 

padding='same')(merge7) 

    conv7 = Conv2D(256, 3, activation='relu', 

padding='same')(conv7) 

 

    up8 = Conv2D(128, 2, activation='relu', 

padding='same')(UpSampling2D(size=(2, 2))(conv7)) 

    merge8 = concatenate([conv2, up8], axis=3) 

    conv8 = Conv2D(128, 3, activation='relu', 

padding='same')(merge8) 

    conv8 = Conv2D(128, 3, activation='relu', 

padding='same')(conv8) 

 

    up9 = Conv2D(64, 2, activation='relu', 

padding='same')(UpSampling2D(size=(2, 2))(conv8)) 

    merge9 = concatenate([conv1, up9], axis=3) 

    conv9 = Conv2D(64, 3, activation='relu', 



101 
 

Lampiran I Coding Sensor dan Website 

 

#include <SoftwareSerial.h> 

#include <Wire.h> 

#include <SPI.h> 

#define TRIGGER_PIN_1 8  // D3 = GPIO0 

#define TRIGGER_PIN_2 3 

#define TRIGGER_PIN_3 4 

#define ECHO_PIN_1 9   // D4 = GPIO2 

#define ECHO_PIN_2 10  // D7 = GPIO13 

#define ECHO_PIN_3 11  // D8 = GPIO15 

 

// RX and TX pins for SoftwareSerial (GPIO4 = D2, GPIO5 = D1) 

SoftwareSerial mySerial(5, 6);  // RX, TX 

 

String nmeaSentence = ""; 

double latitude; 

double longitude; 

double jarak1, jarak2, jarak3; 

 

bool dapat = false; 

 

char gpsBuffer[100]; 

byte index = 0; 

void setup() { 

  Serial.begin(9600);    // Serial monitor 

  mySerial.begin(9600);  // Software serial port 

   

 

  pinMode(TRIGGER_PIN_1, OUTPUT); 

  pinMode(TRIGGER_PIN_2, OUTPUT); 

  pinMode(TRIGGER_PIN_3, OUTPUT); 

  pinMode(ECHO_PIN_1, INPUT); 

  pinMode(ECHO_PIN_2, INPUT); 

  pinMode(ECHO_PIN_3, INPUT); 

 

  digitalWrite(TRIGGER_PIN_1, LOW); 

  digitalWrite(TRIGGER_PIN_2, LOW); 

  digitalWrite(TRIGGER_PIN_3, LOW); 

 

  Serial.println("ESP8266 SoftwareSerial GPS Example - Parsing 

$GNGGA"); 

} 

 

void loop() { 

  // Read from GPS serial 

  dapat = false; 

  // while (!dapat) { 

  //   read_gps(); 

  // } 

 

  jarak1 = readDistance(ECHO_PIN_1, TRIGGER_PIN_1); 
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import random 

import time 

from PIL import Image 

import numpy as np 

from init_db import init_db 

# import pymysql 

from app import app 

from flask import flash, render_template, request, redirect, 

jsonify,session,url_for,Response 

from werkzeug.security import generate_password_hash, 

check_password_hash 

import pickle 

import pandas as pd 

import tensorflow as tf 

from tensorflow.keras.models import load_model 

import os 

from werkzeug.utils import secure_filename 

import sqlite3 

from datetime import datetime 

import math 

import cv2 

 

import threading 

import serial 

latest_height = None  # Menyimpan data tinggi terbaru dari 

Arduino 

lock = threading.Lock()  # Untuk sinkronisasi akses variabel 

global 

 

app.config['UPLOAD_FOLDER'] = 'static/uploads' 

app.config['ALLOWED_EXTENSIONS'] = {'png','jpg','jpeg','gif'} 

 

DB_NAME = 'app.db' 

init_db() 

 

# Variabel global 

latitude = 0.0 

longitude = 0.0 

latest_height1 = 0.0 

latest_height2 = 0.0 

latest_height3 = 0.0 

 

def read_serial_data(): 

    global 

latitude,longitude,latest_height1,latest_height2,latest_height3 

    try: 

        ser = serial.Serial('COM7', 9600, timeout=1)  # Ganti 

dengan port Anda 

        time.sleep(2)  # Tunggu Arduino siap 

        while True: 

            line = ser.readline().decode('utf-8').strip() 

            if line: 

                try: 

                    # Misal data format: "lat,lon,h1,h2,h3" 

                    parts = line.split(',') 

                    if len(parts) == 5: 

                        lat = float(parts[0]) 

                        lon = float(parts[1]) 

                        h1 = float(parts[2]) 

                        h2 = float(parts[3]) 

                        h3 = float(parts[4]) 

                        with lock: 

                            latitude = lat 

                            longitude = lon 

                            latest_height1 = h1 

                            latest_height2 = h2 

                            latest_height3 = h3 



103 
 

Lampiran J Dokumentasi Uji Coba 

 

Dokumentasi pengujian ketinggian genangan air di kantor AASFD Bandar Udara 

Internasional Sultan Mahmud Badaruddin II Palembang 

 

Pengujian akurasi GPS di belakang gedung TRBU  
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Hasil bacaan pengujian genangan air  
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Hasil pengujian akurasi GPS 
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Lampiran K Lembar Hasil Uji Coba Pemakaian Alat 
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Lampiran L Dokumentasi Penyebaran Angket Uji Coba Pemakaian Alat 
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Lampiran M Manual Book Sistem Monitoring Genangan Air 
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Lampiran N Hasil Cek Turnitin 
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Lampiran O Lembar Bimbingan 

 

 

 

 

 


