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Abstract - In the contemporary era marked by the Internet of Things (IoT) and the evolution of smart city 

infrastructures, there is a pressing demand for innovative smart parking systems to promote the development of more 

sustainable urban areas. This study provides an in-depth exploration of various smart parking solutions and their 

applications within IoT-enabled cities. It evaluates existing techniques and technologies for parking guidance, 

reservation, detection, and prediction, while also examining their advantages and challenges. Furthermore, it emphasizes 

the pivotal role of deep learning in improving the performance and scalability of smart parking systems. Ultimately, the 

survey aims to have the potential future directions of smart parking research and development. 
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1.INTRODUCTION 
 

In our ever-expanding urban landscape, competition for parking has become a daily ordeal for countless people. 

Problems such as the growth of cities, the growth of traffic and related traffic and environmental problems require new 

solutions to improve parking management. Traditional parking lots cannot meet the needs of modern urban areas due to 

inefficiency, user frustration and waste of resources.  

This project tries to solve these complex problems by introducing smart parking and navigation systems that use the 

power of deep learning. Deep learning, a subfield of artificial intelligence, has demonstrated its benefits to many 

businesses with its potential for transformational change, and its application in parking lot management is promising. 

By combining real-time data with deep learning models, we aim to create systems that both facilitate stations and provide 

navigation services within the station to users. Our vision is to transform parking to be more efficient, convenient and 

environmentally friendly.  

This survey outlines the complexity of our business, and motivation behind the initiative we examined the process, data 

collection, deep learning model training, user interface development, integration, impact of results and evaluation, and 

discuss the importance of the project and its prospects. Our journey begins with a better understanding of the challenges 

posed by traditional parking and the ability of deep learning to update our parking spaces in today’s cities. 

 
 

2. DEEP LEARNING BASED CAR PARKING OCCUPANCY PREDICTION 
 

Due to the large number of vehicles and the lack of sufficient number of auto premises in large metropolitan areas, the 

time, energy and cost of motorists who need a parking lot to search for parking spaces are adding day by day. It's 

prognosticated that this situation also increases the business viscosity. In the armature proposed for this problem, dynamic 

data collection is performed and unborn prognostications are made using deep literacy styles. In this way, druggies will 

be suitable to see which parking lot is available at which time on mobile bias and make their plans within the frame of 

the smart megacity conception by using this armature. Thanks to this armature, druggies will be suitable to fluently make 

daily parking plans. Thus, time, energy and cost effectiveness will increase. ‘‘Deep learning’’, first used by Igor 

Aizenberg etal, is a subfield of machine literacy and is grounded on Artificial Neural Networks (ANNs). The difference 

of deep literacy from ANN is the retired layers in its structure. consecutive layers take the affair of the former subcaste 

as input and its structure is grounded on learning the representation of data. When deep literacy ways are used with 
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veritably large data, they yield better results than traditional data processing styles. Problems related to vaticination of 

residency of a parking space bear styles that will give high delicacy performance. else, it isn't preferred much because it 

doesn't reach a sufficient trustability position. Deep literacy styles are thus a more suitable option for the big data 

generated. In the methodology proposed, a data set was created from the data collected from the parking spaces for the 

deep literacy model. The literacy algorithm was enforced with the support of KERAS Tensorflow, one of the Python 

libraries. Fig. 2 describes the functionality of the  LSTM Recurrent network. 
 

 
Fig. 2.  LSTM Recurrent Network 

 

 

 

 

4. Related Work 

 
This literature review provides a foundation for understanding the relevant methodologies, technologies, and best 
practices for developing your Android application for parking and navigation using deep learning. It’s important to 
explore each of these areas further through academic papers, case studies, and documentation to gather more specific 
insights and guidance for your project. 

[1] The paper introduces a novel architecture and mobile app leveraging deep learning and cloud computing to predict 

parking space occupancy in Istanbul, Turkey. Utilizing LSTM networks, the app provides real-time and future parking 

availability. Comparing LSTM with SVM, Random Forest, and ARIMA, LSTM demonstrates superior accuracy and 

reliability in modeling multivariate and multi-time series parking data. 

[2] The author addresses urban parking challenges, presenting a system with hardware (sensors, controllers) and 

software (cloud database, RFID, Android app) components. Methodology, data analysis, and results demonstrate the 

system's efficacy in aiding users to find, book, and pay for parking efficiently. Future enhancements include navigation, 

accident alerts, and AI camera integration. [3] The paper presents a vehicle management system offering features like 

parking slot booking, vehicle renting, and mechanic services. Utilizing Google Maps API, Firebase, and blockchain, the 

mobile app aims for efficiency. The design and development are detailed with diagrams, and experimental results and 

user feedback are discussed. The system aims to simplify driving and mitigate disputes. [4] The paper details the system 

architecture, software design, and technology stack of VehiPark, employing Android Studio, Firebase, Java, Github, 

and Visual Studio Code. Evaluation based on functionality, usability, and efficiency demonstrates VehiPark's user-

friendly nature. Main contributions include effective vehicle parking management. Future enhancements suggested 

include vehicle number detection, park statistics, and support for multiple parks.[5] The authors introduce a smart 

parking management system employing IoT, image processing, and a mobile app. It detects parking slot availability, 

captures vehicle number plates, alerts security for unauthorized vehicles, and generates user bills. Components include 

Raspberry Pi, camera module, IR proximity sensors, and THINGSPEAK cloud platform. Python controls sensor and 

camera data, while MIT App Inventor II develops the mobile app. Testing confirms successful functionality. The system 

aims to save time, fuel, and money, reduce pollution and traffic issues, and enhance parking space utilization. Future 

enhancements may involve AI integration and user parking pattern analysis.[6] The authors have developed an Android 

app for parking slot booking, enabling users to reserve spaces in advance and view availability on a graphical interface. 

QR code authentication is utilized for slot allocation. Claiming to address parking space scarcity, reduce traffic 

congestion, and air pollution, they cite relevant previous works and detail their methodology and design. 

Acknowledgments are extended to their project guide and principal for their support and guidance. [7] The paper 

addresses parking difficulties and vehicle management complexities by offering online booking, parking information 

query, and route guidance modules. It analyzes various path guidance algorithms and selects the most suitable for 

parking lot and off-site scenarios. Claiming to reduce time and energy wastage, enhance efficiency, and safety, the paper 

presents methodology, tests, and results. Future work directions are outlined for further improvements. [8] The authors 

propose a system that consists of custom-made sensor units, Arduino microcontrollers, a central controller, a database, 

and a mobile application. The system aims to address the parking problems in malls by allowing users to locate free 

parking spaces, check the parking fees, locate their cars, and pay using the mobile application. The authors describe the 

design and development of the system, and present a prototype and some test results. They claim that their system can 

reduce traffic jams, save time, and enhance the user’s experience. They also suggest some possible improvements and 

extensions for their system. [9] The authors propose a parking management system for malls utilizing a mobile app. It 

comprises custom-made sensor units for space occupancy detection and a mobile app running on Android. The app 

connects to a central controller's database, allowing users to find free spaces, check fees, locate their cars, and make 

payments. The system's design, development, prototype, and test results are presented. Claiming to reduce traffic jams, 

http://www.jetir.org/


© 2024 JETIR March 2024, Volume 11, Issue 3                                         www.jetir.org (ISSN-2349-5162) 

  

JETIR2403255 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org c437 
 

save time, and enhance user experience, the system aims to address parking issues in malls. [10] The authors address 

parking issues in urban areas and college campuses by employing a high-resolution camera and convolutional neural 

network (CNN) to detect and classify cars and empty spaces. They develop a mobile app for real-time parking 

information display. Utilizing two CNN-based models, they compare performance on a public dataset. Claiming cost-

effectiveness, scalability, user-friendliness, and accuracy, their system aims to alleviate parking challenges.[11] 

LoRaWAN sensors detect the parking occupancy status, they transmit this data wirelessly to a LoRaWAN gateway. The 

gateway serves as a bridge between the sensors and the wider network infrastructure. It collects the data from the sensors 

and forwards it to the next stage of processing. [12] Users can reserve parking spaces in advance through a digital 

platform and are charged according to the time they spend parked. This system offers convenience and flexibility for 

drivers, making parking management more efficient and hassle-free. 

 

The above survey of various researchers of different algorithms of parking managements techniques. The chapter 

reviews the relevant literature, methodologies, technologies, and best practices for developing an Android application 

for parking and navigation using deep learning1. It cites four papers that present different aspects and applications of 

smart parking systems, such as parking prediction, parking reservation, parking management, and vehicle management.  

 

 

 

5. Literature Review Table 

 

Sr 

No. 
Paper 

Name 

Mechanism Strength Weakness 

1. Deep Learning Based Mobile 

Application Design for Smart 

Parking. 

LSTM networks 

use input, forget, 

and output gates to 

control and manage 

information flow 

through the network. 

High accuracy using 

LSTM algorithm. 
Provided dataset is 

less. 

2. IoT base Smart Parking System using 

Mobile Application. 

CNN using with IOT 

device 

Presented a simple 

and efficient 

approach for smart 

parking using IOT. 

Used IOT devices 

that increases cost of 

working. 

3. Intelligent Vehicle Management: 

Harnessing Emerging Technologies 

for Efficiency and Sustainability 

Vehicle management 

for better efficiency. 
Detail application 

development 

information 

Only theory of work 

provided. 

4. VehiParkOnline Vehicle Parking 

Management System 
Used QR for 

verification slot. 
Developed android 

application with 
Developed just basic 

app with 

functionalities. 

5. Development of smart parking 

management system 
CNN with IOT and 

image processing. 
Developed mobile 

application using 

IOT and image 

processing 

Uses images 

processing and have 

less accuracy 

6. Design and Development of Parking 

Slot booking System. 
Parking slot booking 

system mechanism 
Designed full 

booking system 
Not proper method 

for payment system 

for slot booking. 

7. Research on parking lot management 

system based on parking space 

navigation technology. 

Included advanced 

navigation system 

using APIs. 

Parking lot 

management systems 

can generate reports 

and statistics on 

parking usage, 

revenue, occupancy, 

and other metrics 

Parking lot 

management systems 

can be expensive to 

install and maintain. 
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Sr 

No. 
Paper 

Name 
Mechanism Strength Weakness 

8. Parking Management System Using 

Mobile Application. 

Basic booking and 

parking using 

android 

application. 

It proposes a parking 

management system 

using a mobile 

application that can 

address the parking 

problems in malls . 

It does not provide a 

comprehensive 

literature review of 

the existing parking 

managament systems 

and their limitations. 

9. Little Locator: A Smartphone Parking 

Location Application. 
ARIMA algorithm 

used for parking 

booking. 

It can integrate with 

various APIs and 

services. 

It can be difficult to 

create, maintain and 

update, as it requires 

comple APIs and 

services. 

10. A Smart Eco-System for Parking 

Detection Using Deep Learning and 

Big Data Analytics. 

Deep learning 

technologies used 

for data analysis for 

parking. 

It proposes a smart 

parking system that 

uses deep learning 

and big data analytics 

to detect and classify 

parking spaces in real 

time. 

It does not provide 

any experimental 

results or 

comparisons with 

other existing parking 

detection methods or 

systems 

11. Smart-parking management 

algorithms in smart city. Deep 

Learning and Big Data Analytics. 

LoRaWAN sensors 

is used to detect 

parking occupancy 

status The gateway 

forwards the data to 

a Kubernetes 

cluster, which 

processes the data 

and provides 

various services. 

It proposes 

framework, which 

emphasizes the 

equitable allocation 

of people based on 

the overall count of 

people. 

It does not discuss 

any algorithms for 

scalability, 

robustness, or 

security issues. 

12. Parking allotment management 

system. 

Smart car parking 

system that allows 

users to book 

parking slots online 

and pay according 

to the time of 

usage. 

The paper addresses a 

realworld problem of 

parking congestion 

and inefficiency in 

urban areas. 

The paper lacks a 

clear problem 

statement. 
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6. CONCLUSIONS 

 
Therefore, our analysis indicates that the Smart Parking Reservation and Navigation Application represents a pioneering 

solution to urban mobility challenges. Despite encountering various obstacles, such as technical complexities and user 

adoption hurdles, we successfully overcame these challenges through rigorous testing, iterative development, and user 

feedback incorporation. By leveraging Deep Learning technology, the application now offers users convenience, reduces 

congestion, and contributes to sustainability, thereby enhancing efficiency and environmental friendliness in urban 

living. 
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