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Project Detail Report 

1. Project Summary: 

Due to the rapid growth in the number of vehicles on the road, traffic problems are bound to 

exist and to attenuate the above-mentioned problems, the autonomous smart parking system has 

been developed. With the implementation of this system, a driver can easily locate and secure 

a vacant parking space at any car parking. 

It consists of an “aurdino based system” that is used to monitor the state of availability of 

parking lot. Aurdino IDE is used to generate the code for the project. The design includes four 

parking slots with four sensors. The parking system is integrated and connected with a mobile 

application through a “Bluetooth” module that allows an end-user to check the availability of 

parking space and book a parking slot accordingly. The information is displayed on an LCD in 

the parking entrance or inside the parking lot to avoid inconvenience. An automatic barrier is 

also added that opens after detecting a car in front of it. Parking lot and riders can take a lot of 

advantage by implementing this project. 

 

Figure 1: Project Prototype 

 

2. Problem/ Issue: 

The rapid increase in the number of vehicles on the road is causing a lot of traffic problems. 

Problems such as traffic congestion, limited car parking facilities, and road safety are affecting 

society. Limited parking space jams the parking lot but also causes people to park their cars on 

the road, which also blocks the traffic.  



3 
 

 
 

 

To reduce this collosal problem, the Autonomous Parking System will help the drivers 

overcame this dilemma of finding an empty parking area. When people enter a parking lot, 

sometimes they cannot see any free space to park their car, until after a lot of effort, they are 

able to find it and that too depends on their luck. İn the meantime, more cars enter the parking 

lot and start to find a perfect space to park; this process goes on and on till the number of cars 

increases, and as a result, the overflow of this traffic causes a blockage in the parking area. 

İf we provide a rider a specific floor and parking slot number, it would be very easy for the 

rider and parking lot to minimize the flow and save the time of all the riders. The fuel will also 

be lost by many cars during a traffic jam, which is also a drawback of this modern problem. 

   

 

3. Solution  

The project provides an ease to the rider by detecting, monitoring, and informing about the 

available parking slots. The system will automatically detect available parking space through 

which drivers can easily locate a vacant parking area at any parking lot convenient to them. 

Then, there will be no need to drive through the whole parking lot to find a free slot since a 

vacant space will be easily located with the help of information displayed on the mobile 

application or at the entrance of the parking lot. 
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The driver can navigate his car through the whole parking area to find a vacant space easily 

without having his time and also fuel consumed and wasted. Through this project, not only we 

will be able to help the driver steer through to his desired parking space, we will also be saving 

time as well as fuel for the customer which is crucial during these taxing and demanding times. 

Also, this system will stop the "park as you like" policy. Pay and park is to be implemented and 

revenue can be used for the development and maintenance of this smart parking system. The 

system can be easily installed in the markets, shopping malls, and other commercial areas as 

well as residential areas. This will make a major difference in everyday life for the commuters. 

The project can be modified on industrial levels too after its success at small scale level first.  

 

4. Method 

Traffic congestion is one of the biggest problems of cities nowadays. The transport suffers slower 

speeds, longer trip times, and increased vehicular queueing. Many places in our areas face a 

shortage of available, convenient parking space close to businesses, especially in traditional 

downtowns. Having that in mind, we used traffic rules and regulations to design a solution for 

this escalating problem. If we can provide safe and disciplined parking, we can hassle for all the 

people including the noise and smoke pollution. We used control and embedded systems to design 

a circuit that can form a basis for overcoming the traffic problem. 

We used logical coding using the microcontroller Arduino using the logic of 1 and 0 and 

interfaced our infrared sensors with it. Infrared sensors emit light to sense some aspects of the 

surroundings. If the infrared sensor detects a car in the space it will send out a signal towards our 

microcontroller and in the case of vacancy it will give out a signal. These vacant and filled spaces 

for parking are then calculated by the sensors and sent out towards the microcontroller, which 

controls them. Cameras can be used instead of these sensors to detect the spaces as well. Arduino 

takes the data from the sensors and sends it to our smartphone using the Bluetooth module. We 

can also use the LCD here that can be used at the entrance so the person to park can find the 

vacancy effortlessly. 

   

Figure 2: Prototype                                   Figure 3: Mobile Application 
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5. Innovative Aspect 

This project will familiarise society with modern methods. The product is more user-friendly 

than other products available in the market. İmplementation of this project on a commercial 

level will solve lots of parking problems on large scale. The rider can spot parking space without 

moving through the whole parking area to find free space.  

Aurdino UNO used in the project processes the signal provided by the IR sensor, which is the 

logical operation of yes or no. This information is displayed on the mobile application, as ‘slot 

1 is available’ or ‘slot no 1 is NOT  available’. Aurdino is integrated with the mobile application 

and passes the signal through “Bluetooth”. We have added a barrier in the prototype when car 

come to entrances, the barrier open and cars get in. Which is also a logical operation of yes and 

no. Cameras can be added with sensors to detect vehicles and their visible information regarding 

security so that the vehicle can be easily detected by cameras. This will help the management 

of the parking as well as the customers using the parking. The design of the code is simplified, 

no complex logic is used. So that, the code can be easily processed by a small microcontroller 

i.e. Aurdino which makes our product less expensive than the products available in the market. 

The comparison between our product and hikvision’s product is given below: 

FEATURES 
Our Product 

(Smart Parking System)  Hikvision's Product 

Parking Guidance ✓  

Warranty ✓ ✓ 

Parking data analytics ✓  

Vehicle locator ✓  

Free space indicator ✓ ✓ 

Free space count ✓ ✓ 

Spare Parts Availability ✓  

Search video by license plate  ✓ 

 

 

6. Applicability  

Today, almost all households own a car and whenever they go out, they utilize it. Therefore, 

there is a dire need for such a smart parking system incorporated in commercial as well as in 
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residential areas. Implementation of this project on a commercial level will solve most parking 

problems on large scale. İt will help in reducing traffic congestion throughout the society. 

Furthermore, it will familiarize and educate society with modern methods. İt will minimize the 

aspect of stealing of vehicles as every vehicle will be watched through smart cameras thus gives 

more security. As the project is simplified and the complexity is minimized, therefore, there are 

no risks in its applicability. 

 

7. Estimated cost and Project Scheduling 

The hardware used is mentioned below: 

• Arduino Uno 

• Servomotor MG-90 

• Infrared Sensors 

• Jumper wires 

• Breadboard 

• Bluetooth Module HC-05  

The software we are using is Arduino Software (IDE) 1.8.10 to program on Arduino UNO. 

The estimated cost of the components is shown in the table below: 

Sr.no Items Cost ($) Total ($) 

1. Aurdino UNO 10 10 

2. Servomotor 5 5 

3. IR Sensors *5 1 5 

4. Jumper wires 5 5 

5. Breadboard 2 2 

6. Bluetooth module 3 3 

7. Miscellaneous 10 10 

9. Grand Total - 40 

 

The below table shows the project calendar for the design, production, and testing processes of 

the product. 
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Project Work TIMELINE 

  1 week 2 weeks 3 weeks 

Sensors 

calibration 

 
✓ 

 

Sensors 

synchronization 

 
✓ 

 

Testing phase 1 ✓ 
  

Microcontroller 

Calibration 

 
✓ 

 

Controlling with 

Microcontroller  

 
✓ 

 

Testing phase 2 ✓ 
  

Prototype    
 

✓ 

 

 

8. Target Group of the Project Idea (Users):  

After the completion of the product. Our main target group for the projects will be large parking 

plazas, big shopping malls, vehicle service bays, and parking lots. The system can be easily 

installed once a customer is ready to purchase the product. This parking system can also be 

installed in universities for students and employees where a large number of people come to 

visit and is quite stressful during rush hours to find a space for parking. This project is useful 

for both commercial areas as well as residential areas. This will be very beneficial in everyday 

life for all kind os customers be it businessmen or students. 

 

9.  Risks 

During the fabrication of the project, there might be various strategic risks. As we are using 

sensitive sensors, the synchronization and calibration of the sensors are very crucial. We might 

have some error in the calibration, for example, we have the sensors working but no output 

results. To encounter these types of problems we place an object in front of the sensors to see 

if they are detecting the object or not i.e., vehicle. The barrier at the entrance which uses a servo 

motor can detect heating, chattering, or high-frequency noise. We can fix them by exploring 

brake issues, overload issues, and mechanical binding. 

Other problems may be regarding the microcontroller that we are using, they include software 

as well as hardware issues. We might be using the right programming and still getting no results 

in case of a hardware error, which can be solved by checking the voltages in the microcontroller.  

There might be software and coding issues as well. To vanquish them, we will contact 

professional software engineers to help us out and solve any issues regarding this. 

Plan B for our product can be using cameras instead of sensors. Image processing can be used 

in the case of cameras to detect vehicles in parking spots. Using cameras is an enhancement for 
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our product as it is more accurate and economical. If there are any compatibility issues with the 

microcontroller, it can always be replaced with any other microcontroller such as raspberry pie. 

After commercialization, we will hire maintenance engineers for routine checkups of the 

implemented project and provide maintenance to the customers. Software engineers will be 

hired for making the best interference between users and the parking system, for which software 

will be upgraded time by time. Managers will also be hired to supervise all these methods of 

working and daily routine tasks. 

 

 

 

10. Resources and Report Layout 

 

https://www.hikvision.com/europe/solutions/solutions-by-industry/parking-management-

solution/ 

https://slideplayer.com/amp/12682076/ 

https://www.researchgate.net/publication/320356747_Design_and_Implementation_of_Smart

_Car_Parking_System 

https://mobidev.biz/blog/iot-based-smart-parking-system 

https://www.google.com/amp/s/www.circuito.io/blog/arduino-code.amp/ 

https://ieeexplore.ieee.org/abstract/document/9077885 

https://www.arduino.cc/en/Guide 

 

NOTE ON REPORT DRAFTS: 

 - There will be a maximum of 8 pages, including the explanation of the 10 items above, the 

cover, and the visuals to be added. 

 - It will be advantageous for the competitors to support their reports with visuals (prototype, 

test results, etc.). 

- - There will be a maximum of 8 pages including cover, description, and visual. 

- - All reports should be written in accordance with academic report standards. 

- - Each report should include a cover page. 

- - Font: Times New Roman, Font Size: 12, Line Spacing: 1.15, Justified on both sides, Page 

margins should be top-bottom-right-left 2.5 cm. 

- - The sentences in the report should not be the same and repetitive. 

https://www.hikvision.com/europe/solutions/solutions-by-industry/parking-management-solution/
https://www.hikvision.com/europe/solutions/solutions-by-industry/parking-management-solution/
https://slideplayer.com/amp/12682076/
https://www.researchgate.net/publication/320356747_Design_and_Implementation_of_Smart_Car_Parking_System
https://www.researchgate.net/publication/320356747_Design_and_Implementation_of_Smart_Car_Parking_System
https://mobidev.biz/blog/iot-based-smart-parking-system
https://www.google.com/amp/s/www.circuito.io/blog/arduino-code.amp/
https://ieeexplore.ieee.org/abstract/document/9077885
https://www.arduino.cc/en/Guide

