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Abstract: This paper introduces a novel architecture which enhances the efficiency of existing cloud-based smart-parking 
systems and develops a network architecture based on the Internet-of-the-art technology. In this paper a system has been 
proposed which, considering the distance to users and considering the number of total places in each car park, at least cost, 
based on the new performance metric, to calculate the user parking cost. Helps in getting free parking space. This cost will be 
used by the user to provide a solution to find an available parking spot on request and to suggest a new car park if the current 
car park is complete. 
Keywords: Smart systems, Cloud computing Smart-parking system, Internet of Things, traffic management system, user waiting 
time minimization. 

I. INTRODUCTION 
In the development of traffic management systems, an intelligent parking system was built to reduce the cost of hiring people and 
optimum utilization of resources for car-park owners. At present, the usual way of finding a parking space is the manual where the 
driver usually gets a place in the street through luck and experience. This process takes time and effort and if a vehicle is driving 
high vehicle density, then the worst case of failure to find any parking place can be the case. Alternatively, to get a predetermined 
car park with high efficiency, however, this is not an optimal solution because the car park can usually be far from the user's 
destination.  
In current years, vehicle-to-vehicle [6] and vehicle-to-infrastructure [8] have been used with the support of various wireless network 
technologies like Radio Frequency Identification (RFID), Zigby, Wireless Mess Network [7] , And the Internet. The purpose of this 
study is to provide information about the surrounding parking spaces for the driver and to make reservation minutes using already 
supported devices such as a smartphone or tablet PC. Apart from this, the ID of each vehicle is used for booking a parking space. 
However, the existing intelligent parking system does not provide a complete optimum solution for finding parking space, does not 
solve the problem of load balancing, does not provide economic benefits, and does not plan for the vehicle rejection service.  
Things in the current study offer and develop an effective cloud-based SPS solution based on the Internet. Our system creates each 
car park as an IOT network, and the data in which the number of free slots in the vehicle GPS location, distance between car parking 
areas and car park areas will be transferred to the data center. The data center acts as a cloud server to calculate the costs of a 
parking request, and these costs are often updated and can be accessed by the vehicles at any time in the network. 

II. PROPOSED ARCHITECTURE 
A. System Overview 
The system is taken from the idea of IoT [3], [4] The system uses WSN [5] consisting of RFID technology to monitor car parks, 
RFID Reader shows the percentage of free parking spaces in each car park. The use of RFID facilitates the implementation of large-
scale systems at a lower cost.  
The system provides a mechanism to stop the disputes in the car park and helps reduce waste time in search of a parking lot. After 
entering the system, the user can choose suitable parking space. The user will be confirmed through notification  at the selected 
parking location. Then, the system updates the status of parking space "pending", during which the system will not allow other users 
to reserve it. If after a certain period of time, the system determines that no car is parked at that place, then it changes the status to 
"Available."  
The system meets the WSN node (the state of the car park spaces) in the new car system, therefore, the position of the entire parking 
system is always updated in real time. The system will help in conspiring parking time for each parking space in real time and 
support the business with hourly parking charges. 
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B. System Architecture 

 
Fig. 1 shows our smart IoT parking system 

C. Elements in the system 
1) Cloud-based server: This is a web unit that stores the processing information provided by local units located in each car park. 

The system allows a driver to search and find information about parking spaces from every car park, without the need to 
directly access the cloud-based server, to access the local server node. 

2) Local unit: This unit is located in every car park and stores information about each parking place, as shown in Figure 2. Local 
unit includes. 

3) Control unit: This is an Ardino module, which is connected using RFID Reader. The card reader certifies the user's information 
and then displays this information on the screen. If the RFID tag or card information is correct, the Arduino module will control 
the opening of the door to enter the vehicle. The Ardino module connects to the cloud server through an internet connection to 
transfer data from the cloud server database to a local car park. 

4) Screen: The capacity of this local car park, the total percentage of total space, the status of the RFID tag checking, the user card 
and a small map of the local car park when entering. 

5) RFID Tag or ID Card: It is used to check and verify the user's information and calculate the percentage of total free locations in 
each car park. 

6) Software client: this is an application software system. Playing on the Android operating system, users will install it on their 
smartphone and use it to reserve parking spaces. Users can access the system via 3G / 4G mobile connection. 

 
FIGURE2. Local unit. 
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III. NETWORK ARCHITECTURE 
We use the car park network (CPN) architecture infrastructure / backbone as shown in the architecture fig 3 (A), where dashed lines 
show wireless links and solid lines indicate wired links. Such parking networks include router Which are in the form of 
infrastructure for connected customers. CNPN infrastructure / spinal cord can be built so that sensor networks can be connected 
using wireless radio technology. Router manages self-configurable and self-linking networks. Gateway can be connected to the 
Internet by functionality. This approach is also known as infrastructure, provides spinal cord for traditional customers and the 
integration of CPN with existing WSN through Gateway / Sage Functionality in the router. make capable. Traditional customers 
with the same radio technology as router can communicate directly with the router. 

 
FIGURE3. 

A. Infrastructure/backbone of the CPN architecture.  
B. CPN deployment for car parking system. 
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We have assumed that each car park has a node in CPN, in a real-time environment; the deployment network is shown in the picture 
3 (B) where each car park is labeled 
1) P1 is car park number 1; N1 is the total parking spaces in P1. 
2) P2 is car park number 2, N2 is the total parking spaces in P2. 
3) Pn is car park number n, Nn is the total parking spaces in Pn. 
Total capacity of the system N = N1 + N2 + N3 + ... + NN (spaces). The D network has the actual distance between the two nodes. 
DIJ The distance between the nodes PI and PJ is fig. 4 shows our network. 

 
FIGURE4. Parking network 

Each node has a neighboring table to maintain the current state of the network and information about the predefined length queue. 
On the other side, the queue node is used to control the number of vehicles forwarded in the neighboring table for each node, whose 
purpose is to overload the number of vehicles more than the capacity of the node. Has to stop. In our proposed system, each node 
will broadcast a message on its neighboring nodes after adding or dropping a node. This message contains information on its total 
free resources. 
 To increase the performance of finding free parking resources, each node includes information about the current number of free 
parking resources in neighboring nodes in the neighboring table. Our idea is to use the number of total free parking resources in 
each node to calculate the cost for choosing a car park. 
To calculate the cost between the nodes in the network, we use a function called F (α, β). F (α, β) is a function that depends on the 
distance between two nodes and the number of free parking spaces in the destination node. F (α, β) is considered as a weighted link 
between the two nodes in the parking network. If two nodes are connected directly, then F (α, β) = ∞. If the vehicle comes in node 
and the node is full, then the vehicle will be sent to the next node, which is the neighbor of this node with the smallest value of F (α, 
β) in the neighboring table. We calculate the cost function F (α, β) for node p from node Pi,Pj i.e., 

Fij=Fij(α,β)=α×dijDup+β×tjTup(1) 
Where α is a coefficient which depends on the length of the path between the two nodes and β is a coefficient which depends on the 
number of free slots in the destination node. F (α, β) is the opposite of the distance between the two nodes and is directly 
proportional to the total free slots in the destination node. Based on which parameter we believe that two parameters are more 
important, i.e. distance or free slot, we can adjust α and β to achieve better network performance. The parameters obtained from α 
and β are used, and their value is [0,1] if α = 0, we consider the number of spaces to calculate the cost for the user only. If β = 0, we 
only consider the distance between two nodes to calculate the cost for the user. 

IV. CONCLUSION 
This study proposes a parking system that improves performance by reducing the number of users failing to find parking space and 
reducing the cost of going to the parking space. Our proposed architecture and system have been successfully simulated and 
implemented in a real situation. The average wait time for each car park is reduced for the service, and the total time of each vehicle 
in each car park is less. 
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