Integrated Parking System For Troubleshooting Parking Location Search In Big City Based Internet Of Things (IoT)
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Abstract – Parking space is one of the important needs for vehicle owners.along with the increasing number of vehicles, especially in big cities have an impact on the difficulty of finding parking locations. Sometimes it takes a few minutes even hours just to find the location of available parking. This is the background of making Finding Parking. Application Finding Parking is an online parking search system based on the Internet of Things.on the parking location there are infrared sensors that aims to detect the presence of vehicles, data from existing sensors this parking location will be processed and sent to users who look for parking locations via Android to know the location of the nearest parking. The purpose of this Final Project is to help vehicle owners find available parking locations.Finding Parking application created by Waterfall method, Java programming language, MySQL database that is run by users through Android smartphone.Based on the tests that have been done can be obtained results that Finding Parking application is able to provide information to the owner of the vehicle regarding the availability of parking locations.
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1.  Introduction
Along with the rapidly evolving technological advancement today, the consumptive level of motor vehicle and motorcycle usage is particularly high especially in big cities in Indonesia such as Jakarta, Surabaya, Semarang, Bandung.data from the Police Office of the Republic of Indonesia show that the number of motor vehicle users has always increased by four percent annually.
The increase in the number of users of motor vehicles is directly proportional to the increasing need for parking lots, especially in big cities. Currently, most of the parking spaces are designed terraced.the purpose of the design is that the parking lot can still accommodate many vehicles, without the need for extensive land. Yet the multilevel parking lot also has a weak side of the user, ie, around each floor to get a parking lot that is still empty.
Most parking systems in Indonesia today still use the ticket system.the parking ticket only contains information about the vehicle number and parking price only, so there is no information about the location that the user used to put his vehicle. So if the user wants to park his vehicle must first round each floor to get a parking space. It is a waste of time and energy.another problem is the queue of parking area entrance which takes a long time because of having to queue get a ticket.
 on the above issues, we have a practical solution to solve problems in searching for nearest parking location, parking payment and also reducing queue time by using Internet Based Things (IoT) based "Finding Parking" system.Internet of Things (IoT) technology utilizes internet connectivity that allows users to search parking locations. This is much more practical when compared to manual search as it can save time and effort.

2. Research Methodology
Method of making the system Finding Parking (Parking System Based Internet Based on Things) by using Waterfall method.this method is used to build Internet-based applications of Things to find the nearest parking location.
2.1. Waterfall Method
Waterfall method is a process of making apikasi in a structured and sequential starting from problem determination, needs analysis, design implementation, untegrasi, system test, application placement and maintenance.making applications with this method is very suitable to be done on large-scale applications because it involves management and complicated systems.
This method requires a systematic and sequential approach in software development and is usually called classic life cycle, starting from the system level and progress through analysis, design, coding, testing and maintenance.stages waterfall method can be seen in Figure 2.1.
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Figure 2. 1 Waterfall Diagram

2.2.  System Overview
Finding Parking is a technology-based parking search application of the Internet of Things (IoT).this application is built using the Java programming language, while for data storage applications using MySQL database.
This parking system application has features such as login, register, search for parking space, provide information in the form of availability of parking slots and display routes between users with parking.
The Finding Parking app also includes a payment system created using the VB.Net programming language.this application is located at the entrance gate and exit design gate.where the car works into the parking lot will be recorded the identity of the car such as license plate, type of car and time of arrival by employees, then at the exit gate there is also a payment application which will be calculated parking fees charged.
Finding Parking application is also integrated with the prototype (maket) of the parking lot, the prototype is available 3 parking slots each of the slots are given infrared sensors to detect the presence or absence of the car.the value of the sensor is then sent to the Finding Parking application via an internet connection. The general description is illustrated as shown in Figure 2.2.
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Figure 2.2 System Overview
2.3. Block Diagram
Block diagram is used to describe the workings of the parking finding tool that is arranged in the form of block diagrams. As shown in Figure 2.3 below.
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Figure 2.3 Description of Block Diagram Finding Parking
2.4. Use Case Diagram
2.4.1 Use Case Diagram Application Finding Parking
Here is an overview of the design of the parking space search application system to inform the user of the availability of parking slots at the intended location as shown in Figure 2.4.
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Figure 2.4 Use Case Diagram Application

2.4.2 Use Case Parking Infrmasi System Application
Here is an overview of system design Parking Parking System Application as a parking transaction process as shown in Figure 2.5.



Figure 2.5 Use Case Diagram Application
2.5. Flowchart Modeling
2.5.1. Flowchart Modeling Application Finding Parking



Figure 2.6 Flowchart Modeling Application Finding Parking
2.5.2. Flowchart Modeling Application of Parking Information System



Figure 2.7 Flowchart Modeling Application of Parking Information System
2.6. Database Design
2.6.1. User table
Table 2.1 User table
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2.6.2.  Data of sensor table
Table 2.2 Data_of sensor table
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2.6.3. Table of building
Table 2.3 Table of buildings
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2.6.4.  Table of login
Table 2.4 Table of login
[image: ]
2.6.5.  Parking table
Table 2.5 Table of parking
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3. Results and Discussion
3.1.  Functionality Testing Results
Testing functionality is done to find out whether the application and the tool is running as desired, obtained the results shown table 3.1 and 3.2.
Table 3.1 Testing Results Designed Build Finding Parking Tool
[image: ]
Table 3.2 Testing Results Application Finding Parking based on Android
[image: ]
3.2. System Analysis
In this section discussed about the analysis system Finding Parking Application Parking Parking based on Android and Application of VB.Net based Parking Information System.
3.2.1. Login page and register
The login page will appear when the user has not logged on the system.the display results from the login page can be seen in Figure 3.1
[image: ]

Figure 3. 1 Display Login Finding Parking
3.2.2. Register page
The registration page will be displayed if the user wants to register themselves in order to have access rights to enter the application. The results of the register page display can be seen in Figure 3.2.
[image: ]
Figure 3.2 Display Register Finding Parking
3.2.3. Parking Place Pages Menu
On the menu parking places presented data from the existing parking space and parking availability as shown in Figure 3.3

[image: ]
Figure 3.3 View Menu Parking Places Finding Parking

3.2.4.  Maps Menu Page
Menu maps will appear when choosing a building parking on listview, display menu maps as in Figure 3.4.
[image: ]
Figure 3.4 Display Menu Maps Finding Parking
The maps menu will appear when the user chooses the desired parking space, then maps will show the location of the parking building along with the route to the location.
[image: ]
Figure 3.5 Display Route Towards Parking Building Location

3.2.5.  Login page
The login page appears first before entering the Parking Information System Application as shown in Figure 3.6

[image: ]
Figure 3.6 Views Page Login Parking Parking System Application
3.2.6.  Incoming Parking Transaction Page
Incoming parking transaction page appears when the user logs in as an entry parking attendant on the login menu, the incoming transaction page view is shown in Figure 3.7

[image: ]
Figure 3.7 Display of Incoming Parking Transaction Page
3.2.7.  Parking Check Slot Page
Check the tamil parking slot when pressing the ck slot button on the entrance parking page, the check view of the parking slot shown in Figure 3.8

[image: ]Figure 3.8 Slot Check Page View
3.2.8. Parking Transaction page out
The outbound parking transaction page shows up when the user enters as the incoming parking attendant on the login menu, the outgoing transaction page view is shown in Figure 3.9

[image: ]
Figure 3.9 Exit Parking Transaction Page View
3.3.  Tool Implementation
Realization of hardware design in the form of hardware design and assembly of modules, starting from the installation of Wi-Fi module that is Lolin or NodeMCU for data communication between mobile application and desktop application.then assembly of the main sensor that is infrared sensor (PIR). Tool implementations are shown in Figures 3.10 and 3.11
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Figure 3.10 Image Design of Front View Tool
[image: ]
Figure 3.11 Picture Design of Inside Display Tool
3.4.  Test Results of User Satisfaction Level
At this stage contains the results of testing the Finding Parking Application system can be seen in Table 3.11
 [image: ]
[image: ]
From the above opinion results obtained value of 79.11%. Based on Table 4.4 can be categorized as satisfactory, so this application as expected and can be used as needed.

4. Conclusion
Based on the results of this Final Project, it can be concluded that has managed to create an Android-based Finding Parking Application designed using Java programming using MySQL database as a server is useful as a parking location search application by providing routes from users to the parking lot and also managed to make Information System Application Desktop-based parking is designed using VB.Net programming using the MySQL database as handy for managing parking lots.
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