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Abstract— In this paper, a mobile crowd-sensing smart parking android app is designed and implemented, exploiting the key elements that a mobile crowd-
sensing system (MCS) should possess. The paper shows all the available parking spaces in different locations where users of the app could locate their 
desired parking space and park their vehicles. The crowd-based smart parking system collects relevant data from participating drivers, and then uses the 
data to navigate them to the right parking slots.  
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1. INTRODUCTION 
 

Finding a good place to park a car is a practical 
problem faced by many drivers daily. At personal level, it 
involves anxiety and uncertainty, and at the level of society, 
it wastes limited resources–time,  road  space, and fuel – 
when drivers circulate in search of free parking ,spaces. 
These problems could be alleviated if drivers had advance 
information of vacant parking spots. The information can be 
gathered with dedicated sensor systems keeping track of 
the reservation status of parking areas. This paper aims to 
solve problems of many drivers searching for a place to 
park using a simple smart parking app. Vacant parking spot 
can be easily located using the smart parking app that 
shows the location of vacant parking spaces over certain 
areas. The basic idea behind the research is to build a 
system that first collects the parking availability 
information from participating drivers around a certain 
area and then uses it to guide those drivers, who tries to 
find vacant parking spots there later. The goal of this project 
is to use Participatory Crowdsensing, a subset of Crowd 
Sensing to create a smart parking system.  

            
           The project is implemented using an app specifically 
created for this project. The app shows all the available 
parking spaces in different locations where users of the app 
could locate their desired parking space and park their 
vehicles by simply scanning a QR code. Deallocation of the 
parking slot can be done by simply scanning the same QR 
code before leaving the parking slots. 
Smart parking system displays available parking spaces to 
drivers who are using the Smart Parking App. The crowd-
based smart parking system collects relevant data from 
participating drivers, and then uses this data to navigate 

them to the right parking slots. 

 

 

 

 

2. RELATED WORKS 
 
2.1 Mobile crowdsensing of parking space using 
geofencing and activity recognition  
  Rinne, Mikko; Törmä, Seppo 

 
This paper investigated whether a sensor-based smartphone 
can help a person in search for available parking space with 
the help of crowdsensing. Their method used the activity 
recognition of two devices in states, ‘in vehicle’ and ‘on foot’ 
combined with GPS. They used geofencing API, which 
allows the detailed description of geographic areas and 
produces enter ad exit events when a device is crossing the 
boundary. And Activity recognition API, which produces 
updated information of the activity type related to the 
devices whether it is moving, walking, tilting etc. It is 
implemented by an android application that is connected to 
a network server. 

 

 
2.2 Crowdsourcing automobile Parking availability 
using Mobile Phones 
 
Jesus Villalobos, Bereket Kifle, Derek Riley and Jesús 
Ubaldo Quevedo-Torrero 

  
This paper showed a parking monitoring system which uses 
mobile phone sensors and crowdsourcing to determine 
precise and trustable information. UW-ParkAssist an 
android application is created which uses GPS to investigate 
whether a person is leaving or entering the parking lot and 
which particular part of the parking lot is used using vector 
mapping. They gathered data from each parking lot and also 
from parking officers or the police department to get a 
reliable and a real-time information of the parking spaces.  
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2.3 ParkJam: Crowdsourcing Parking Availability 
Information with Linked Data (Demo) 
Jacek Kopecky´ and John Domingue 
 
In this paper, the author implement a demo of mobile 
Android app that uses openly available geographic data and 
crowd sources parking availability information, in which 
user can know the parking availability around this 
surroundings. Their application is builds on Linked Data, 
that can easily shows parking availability data openly as 
well. The app collects data from the user. It combine parking 
location data with business and service directories, So that 
the users can choose a parking lot that is near a desired 
business or other place of interest. 

 
2.4 Smart Parking by Mobile Crowdsensing  
Xiao Chen and Nianzu Liu 

 
In this paper, they design a crowdsensing based system that 
first collects the parking availability information from 
participant drivers around a certain area and then uses it to 
guide those drivers, who try to find a vacancy for parking 
spaces. They are using a coordinated crowdsensing by 
asking question and navigating the users. Information is 
gathered mostly form the participant users. Their main aim 
is to gives the drivers the information of the parking vacancy 
as soon and as they are close to their destination.  
 

2.5 ParkCar: A smart roadside parking application 
exploiting the mobile crowdsensing paradigm  
Konstantina Banti, Malamati Louta, George Karetsos  

 
In this paper, they design and implement an application of 
mobile crowdsensing for a smart roadside parking system, 
called ParkCar. ParkCar gathers data of parking vacancy 
information using the MCS paradigm and the users can 
search for their desired parking space. They showed the 
solutions for various MCS challenges with the application 
which runs on Android OS. It Involves both participatory 
and opportunistic crowdsensing. The ParkCar application 
main page have four options namely ‘Account Information’, 
‘Task Creation’, ‘Task Execution’ and ‘Parking Information’. 
The users can also turn off their locations. 

 

3. METHODOLOGY 

 
 
3.1 Proposed Model 

 The model proposed for this paper is 
divide into four steps: 

 

 
        Fig. Proposed Model 

 
1. Smart Parking App: A smart parking 

app is created specifically  for the project. 

 

2. Participatory Sensing: In this stage, 
user datas are collected using the Smart 
parking app and the data collected is 
stored inside a database. Data stored in the 
database is then used to inform the users 
about the availability of parking slots in 
certain parking locations. 

 
3. Testing: In the testing stage, the actual 

crowdsensing is implemented using the 
smart parking app to determine whether 
the system is applicable and functional in 
real world scenarios. 

 
4. Results: This stage then generate results 

from the experiments performed in the 
testing stage. 

 
 
3.2 Smart Parking App: 

 A smart parking app is created specifically  for the 
project. The Smart parking app is used as a tool to 
perform the actual crowdsensing. The app display 
available parking locations to which an user can 
select his/her desired parking location and check 
wheather there is a vacant parking slot in his desired 
parking location. The app is equipped with a QR 
code scanner. Parking slots are allocated and 
deallocated by scanning QR codes. 
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Fig 2. Smart Parking App 
 
 
 

 
3.3 Participatory Crowdsensing:  
 

Crowdsensing or Mobile Crowdsensing is a 
method used to collect and share datas from a crowd or a 
group of people using mobile devices. The datas collected 
are used to extract or generate meaningful informations. 

Participatory Crowdsensing is a subset of 
Crowdsensing, where a crowd or a group of people 
voluntarily share datas using their devices. 

In this paper, Participatory Crowdsensing is 
implemented using the app. By scanning a QR code for a 
specific parking slot using the Smart parking app, users are 
involved in the participatory sensing experiment. 

The participating user occupies the parking slot by 
simply scanning the QR Code and the parking slot is de-
occupied by scanning the same QR code that has been 
previously scanned. 

 

 
 
3.3 Testing:  

In this stage, crowdsensing using the Smart 
parking app is tested on real parking locations. Experiments 
are performed on three parking locations where three 
parking slots are reserved for the experiment. Participating 
users are requested to install the Smart Parking app on their 
phones.Participatory Crowdsensing is then performed on 
the participating users. 

 

 
          Figure 3. Parking Locations used for testing 

 

 

4.  RESULT 
After the testing and experimental analysis is done for several 
days on real parking lots, the system is found to be operational 
and applicable enough to be implemented in actual parking 
location. The number of occupied parking slots and the 
available parking slots are represented in figure 4.  

 

       
Figure 4. Database representation  

 

5.   CONCLUSION 
In this research, the availability of parking slots in specific 
parking locations is remotely located using mobile 
crowdsensing. Participatory Crowdsensing, which is a subset of 
Mobile Crowdsensing, is implemented in this paper. 
Experiments are performed using a Smart Parking App that 
makes use of Participatory Crowdsensing. After several testings 
are carried out on different parking locations, the smart parking 
system is found to be functional in real world scenarios and 
would be of great help for drivers attempting to find free 
parking slots. The paper could be extended and used as a 
reference in other smart parking related projects. 
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