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Abstract 

To Identify Parking LOT in a city is more difficult when the city is unknown. This paper propagates an ARM based Smart 
Parking and also reverse the Parking spot by using internet of things, used by ARM M bed OS platform. ARM Mbed OS is a platform 
operating system designed for internet of thing. It includes all the features you need to develop a connected product based on an ARM 
cortex-M microcontroller. The M bed OS provides a platform that includes security foundations, cloud management services and 
Drivers for sensors. I/O devices and connectivity. In this proposed system we can also reverse the parking spot by using our mobile or 
tablet. The user can book parking lot from remote location by using Global positioning system. To demonstrate the concept, we use 
ultrasonic sensors for sensing parking slot occupancy along with a dc motors to simulate as gate opener motors. it uses ultrasonic 
technology to sense if a vehicle has arrived on gate for automated gate opening. The system reads the number of parking slots 
available and updates data with the cloud server to allow for checking parking slot availability online. In proposed system I use 
ultrasonic sensor to sence the object that is come from gate, whenever the parking place is empty then only gate will open otherwise it 
will not open the proposed system also has GPS, the GPS can identify the empty space it will display on the screen whatever the 
gadget driver used.  By using this driver can also reserve the parking lot.  

 
Keywords: ARM Cortex M, Mbed OS, Ultrasonic sensor, GSM,GPS,DC Motor. 
 
1. Introduction 
Car parking is a major issue in modern congested cities of today. There simply are too many vehicles on the road and not enough 
parking spaces. the use of IOT based parking system that allows for efficient parking space utilization using IOT technology and 
ARM cortex M processors. To demonstrate the concept, we use ultrasonic sensors for sensing parking slot occupancy along with a dc 
motors to simulate as gate opener motors. it uses ultrasonic technology to sense if a vehicle has arrived on gate for automated gate 
opening. The system reads the number of parking slots available and updates data with the cloud server to allow for checking parking 
slot availability online. This allows users to check for available parking spaces online from anywhere and avail hassle free parking. 
Thus, the system solves the parking issue for cities and get users an efficient IOT based parking system. In order to investigate 
technologies behind the smart parking solution, we implemented an internal research project.  
 

The main idea was the creation of smart parking using the Internet of Things and ultrasonic sensors, where available parking 
places could be displayed in a web application.  A characteristic feature of Arm processors is their low electric power consumption, 
which makes them particularly suitable for use in portable devices. In fact, almost all modern mobile phones and personal digital 
assistants contain ARM CPUs; making them the most widely used 32-bit microprocessor family in the world. Arm processors 
accounted for over 75% of all 32-bit embedded CPUs. In the proposed research I used arm cortex, the operating system used is Mbed 
OS with support for Mbed OS on a wide range of Arm Cortex-M based devices, and developers can prototype IoT applications 
quickly on low-cost development boards. A components database provides driver libraries for components and services that can be 
connected to the microcontrollers to build a final product. Mbed OS, the RTOS, we give you a wide range of communications options 
with drivers for Bluetooth Low Energy, 6LoWPAN, Mobile IoT (LPWA), Ethernet and Wi-Fi.    

 
 In this research GSM is used to display the messages of availability of a parking system 
The GSM system architecture contains a variety of different elements, and is often termed the core network. It is essentially a data 
network with a various entity that provide the main control and interfacing for the whole mobile network. 
 
2. Related Work 

To have a convenient parking facility it is required to also know the position of the free parking slot so that the parking time 
can be minimized effectively. Problems such as, traffic congestion, limited car parking facilities and road safety are being addressed 
by IoT. Therefore, most of the urban/developed countries are looking forward to smart parking system enabled by IoT with a low- cost 
and efficient working scheme as a solution to this problem. consumer can search an unfastened parking slot from everywhere in the 
world. Proposed system gives properly- prepared vehicle parking through remote parking spot localization. RFID is the most 
fundamental technology enabling wireless data transmissions over networks. IoT is based on decentralized integrations of network 
devices, identifications, sensors, and other smart technologies interconnected to reduce manual work and increment automation. An 
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algorithm is used to increase efficiency of cloud-based parking system and network architecture technology is used. This algorithm is 
used to find the lowest cost parking space. Considering the number of parking space available and also considering the distance of the 
parking space from the user. The user can directly access the cloud-based server and find the information on the parking space. The 
user can also install an application in their mobile phones to access this information. The three main hardware components used are 
GMS module, RFID card, IR sensors.[12] A user is allowed inside a parking space only if the user has a RFID card. RFID card 
contains the information of the registered user. The article applies smart parking system that enables online booking system, paperless 
ticket, cashless payments and automated guided parking. The objective of the article is expected to enhance the current online parking 
management system with IoT design, with the aim to be used as reference for parking management in malls. 

 
3. Proposed System 
The proposed system consists of following modules 
1. ARM Cortex microcontroller 
2. Mbedos 
3. Ultrasonic sensors 
4. RF reader 
5. GPS and GSM. 
 

Block Diagram of IoT Based Smart Parking System Using ARM Cortex-M 
. 

 
Fig. 1 Block diagram 

 
ARM Cortex M Microcontroller 

The Arm Cortex-M4 processor is a highly-efficient embedded processor. The Cortex-M4 processor is developed to address 
digital signal control markets that demand an efficient, easy-to-use blend of control and signal processing capabilities. The 
combination of high-efficiency signal processing functionality with the low-power, low cost and ease-of-use benefits of the Cortex-M 
family of processors satisfies many markets. These industries include motor control, automotive, power management, embedded audio 
and industrial automation markets. The ARM Cortex-M is a group of 32-bit RISC ARM processor cores licensed by Arm Holdings. 
These cores are optimized for low-cost and energy-efficient integrated circuits, The ARM Cortex-M4 processor is the latest embedded 
processor by ARM specifically developed to address digital signal control markets that demand an efficient, easy-to-use blend of 
control and signal processing capabilities. 
 
 

Power 
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Features 
High-efficiency signal processing 
Low-power 
Low-cost 
Easy to use 

 
Fig: 2 ARM Cortexes M Processor 

 
Mbed OS 

Mbed gives you a free open source IoT operating system with connectivity, security, storage, device management and 
machine learning. Mbed OS provides a well-defined API to develop your C++ application, plus free tools and thousands of code 
examples, libraries and drivers for common components. With a built-in security stack, core components such as storage, and several 
connectivity options. Mbed Studio is an IDE for application and library development. A single environment with everything you need 
to create, compile and debug your Mbed programs. 

 
Arm’s key goal for Mbed OS is to simplify the development and deployment of IoT devices for software developers. Mbed 

OS provides a complete software platform OS for IoT that can be used with a wide array of hardware platforms. Arm has an active 
ecosystem of sensor vendors who provide software drivers that can easily be integrated with microcontrollers to quickly prototype and 
develops a fully functioning IoT device. Last year, Mbed OS announced the ability to connect to any public cloud, including Google 
IoT Cloud, providing developers more choice for building and deploying IoT devices. 

 

 
Hardware development board of Mbed NXP LPC1768 

 
Ultrosonic Sensor 

IoT ultrasonic sensors are designed for non-contact detection of solid and liquid objects. These sensors are used for a wide 
variety of functions from monitoring the level of water in a tank to fluid identification/concentration, to detecting object 
proximity. Ultrasonic sensors have become indispensable for IoT delivery and are widely used for building smart, connected products. 
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Understand more about the different types of sensors, how they work, and their applications for everything from smart car reversal 
systems to smart waste bins. 

 
Ultrasonic transducers convert ultrasound waves to electrical signals and vice versa. These devices work on a principle 

similar to that used by transducers in radar and sonar systems, which evaluate the attributes of the target object by processing the echo 
signals from radio or sound waves, respectively. Ultrasonic sensors consist of two parts: a transmitter and receiver, which create a 
transducer that converts ultrasound waves into electrical signals (A/C) or vice versa.  

 

 
 
Advantages of Ultrasonic Sensors 

Ultrasonic sensors produce ultrasonic frequencies that humans cannot hear, making them ideal for use in environments that 
require low noise levels. 

 
An ultrasonic sensor response is not dependent upon the surface color or optical reflectivity of the object e.g., a glass plate or 

a shiny aluminum plate. 
 
These sensors don’t require much electricity, are simple in design, and are relatively inexpensive. 
 

GSM 
GSM is generally called as Modem (Global System for Mobile Communications). It is a wireless communication module, 

which will be used to communicate with a computer or processor over the network 
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Fig:3 GSM A6 Module 

 
The A6 Module provides a serial port to communicate via GPRS, sending text messages and phone calls. The GPRS 

functions can be used for IoT project which does not require WiFi connection condition. The GSM functionality of the module 
provides more ways to send commands to your IoT device. 

 
 GPS 

GPS uses satellites to track the position of any object with a GPS tracking chip, including vehicles, people, and pets. It works 
regardless of weather conditions and provides real-time and historical data. At least three satellites -- positioned to be in the sky over 
any area at any given time -- are used to triangulate the position of a tracking chip. The satellites use microwaves to collect 
information in three dimensions and calculate position from their intersecting spheres. These satellites update regularly to allow the 
tracking of objects in motion. As one of the first methods to track and catalogue digital data of the physical world, GPS has had an 
essential influence on Internet of Things technologies. IoT can collect and quantify large amounts of data for everything from personal 
health to vehicles; GPS tracking is needed to provide location information for this object. IoT could sense when a driver ends up in a 
crash or stranded due to vehicle malfunction, but GPS tracking provides the location information that emergency vehicles will need to 
respond in time. Your house pet may run out the front door without you noticing, but a GPS-capable tag may detect the animal is in 
distress, so you can quickly locate your pet and bring it back home. GPS and IoT complement each other to form a more complete, 
usable set of interconnected data. IoT monitors objects and hardware to give you real-time information and data about a device’s 
operation, while GPS provides the physical coordinates of the hardware or object.  
 
Results and Discussion 

The proposed solution provided useful features compared to previous solutions the existing system in the todays world does 
not contain facilities of parting spot and parking spot booked by our gadget. The existing system is Arduino based system and it does 
not has GPS facility. The next existing system was sensor-based system. The reset of the paper the user can easily identify the parking 
space and also book the parking space by using any electronic gadget.This paper reduces the time to wait for parking space.   
 
Conclusion and Future Work 

The smart parking development implies an IoT and ARMMbed OS system. In order to investigate technologies behind the 
smart solution I done a research based on Mbed OS.ARM has low-power, low cost and ease-of-use benefits of the Cortex-M family of 
processors. IOT module that is used to monitor and signalize the state of availability of each single parking space. Every user who 
enters the parking slot contains a RFID card which contains the details of the user. The cloud is updated depending upon the 
availability of the parking area. The system provides a real time process and information of the parking slots. And user can book the 
parking space from remote location.GPS gives reservation facility. As for future wok add license plate scanner can be included in the 
future. 
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