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[bookmark: _heading=h.4k668n3]Abstract
The increasing demand for parking spaces in urban areas has led to the need for innovative solutions that can efficiently utilize limited land resources. One such solution is a smart parking system that utilizes a carousel mechanism to maximize land usage. This system is designed to rotate and position vehicles in a compact space, significantly reducing the need for traditional parking lot expansion.
The smart parking system comprises a variety of hardware components, including sensors, a control unit, and a user-friendly interface for drivers. The sensors are used to detect the presence of vehicles and to monitor the system's operation. The control unit is responsible for managing the rotation and positioning of the vehicles, and for communicating with the mobile user interface.
The user interface is designed to be intuitive and user-friendly, allowing drivers to easily locate and access their vehicles. It also provides real-time information about the availability of parking spaces, helping drivers to plan their parking in advance. 
This system offers several advantages over traditional parking solutions. It significantly reduces the amount of land required for parking, making it an ideal solution for densely populated urban areas. Additionally, it increases the number of parking spaces available in a given area, reducing the pressure on existing parking facilities. Furthermore, the system is cost-effective and easy to maintain, making it a practical solution for both public and private parking facilities.
Our smart parking system that utilizes a carousel mechanism is an innovative solution that addresses the challenges of urban parking. It offers a cost-effective and space-saving solution for urban parking challenges, and it can be easily integrated into existing parking facilities. With the increasing demand for parking spaces in urban areas, this system has the potential to play a significant role in addressing the parking challenges of the future.
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[bookmark: _heading=h.2dlolyb]Chapter One: Introduction
[bookmark: _heading=h.sqyw64]1.1 Overview 
Urban parking has become a major challenge in many cities around the world. The increasing demand for parking spaces has led to the need for innovative solutions that can efficiently utilize limited land resources. With the growing population and increasing number of vehicles, the traditional parking solutions are no longer sufficient to meet the needs of urban dwellers. The limited availability of land and high costs of constructing new parking facilities has made it imperative to find new solutions that can help address the parking challenges.
One such solution is a smart parking system that utilizes a carousel mechanism to maximize land usage. This system is designed to rotate and position vehicles in a compact space, significantly reducing the need for traditional parking lot expansion. The carousel mechanism is a smart and efficient way of increasing the number of parking spaces in a limited area, and it is especially useful for urban areas where land is scarce and expensive.
In this paper, we will provide an overview of the smart parking system and its various components, including sensors, control unit, and user interface. We will also discuss how the system functions, and the benefits it offers, such as increased parking capacity, cost-effectiveness, and easy maintenance. Furthermore, we will examine how the smart parking system addresses the challenges of urban parking, such as limited land resources and high costs of construction. By understanding the advantages and capabilities of this technology, we can see how it can play a crucial role in addressing the parking challenges of the future."






[bookmark: _heading=h.3cqmetx]1.2 Statement of the problem 
Urban areas are facing a significant problem with parking. The increasing population and number of vehicles have led to a shortage of available parking spaces, causing issues such as congestion, reduced mobility, and increased emissions. The limited availability of land in urban areas, along with the high costs of constructing new parking facilities, has made it difficult to find adequate solutions to meet the growing demand for parking. Furthermore, traditional parking solutions, such as surface lots and multi-level garages, are often viewed as unsightly and are not well-integrated into the urban landscape. These challenges call for innovative solutions that can address the parking issues in urban areas in an efficient and sustainable manner.


[bookmark: _heading=h.1rvwp1q]1.3 Objectives 
· To increase the number of parking spaces available in a given area
· To reduce the need for traditional parking lot expansion
· To provide a cost-effective and space-saving solution for urban parking challenges
· To improve the user experience by providing a user-friendly interface for drivers to locate and access their vehicles
· To optimize parking management through the use of data analytics
· To reduce the environmental impact of urban parking by minimizing land usage and emissions from vehicles searching for parking spaces.
· To integrate the smart parking system into existing parking facilities with minimal disruption
· To improve the urban landscape by reducing the visual impact of parking lots
· To increase the safety and security of parked cars by providing a protected and controlled environment
· To improve the accessibility of parking spaces for people with disabilities.



[bookmark: _heading=h.1t3h5sf]

[bookmark: _heading=h.4d34og8]
[bookmark: _heading=h.4bvk7pj]1.4 Importance of work 
The importance of work for our smart parking system that uses carousel to save land space is multifaceted:
· Addressing the parking crisis: The increasing demand for parking spaces in urban areas has led to a crisis in many cities around the world. This smart parking system aims to address this crisis by increasing the number of parking spaces available in a given area, reducing the need for traditional parking lot expansion, and providing a cost-effective and space-saving solution.
· Improving the user experience: The system provides a user-friendly interface for drivers to locate and access their vehicles, which greatly improves the user experience.
· Optimizing parking management: The system includes a data analytics component that allows parking management and optimization, which can help cities to better manage parking resources and improve the overall efficiency of parking operations.
· Reducing the environmental impact: The smart parking system reduces the environmental impact of urban parking by minimizing land usage and emissions from vehicles searching for parking spaces.
· Enhancing urban landscape: The smart parking system reduces the visual impact of parking lots and improves the urban landscape.
· Improving safety and security: The system increases the safety and security of parked cars by providing a protected and controlled environment.
· Improving accessibility: The smart parking system improves accessibility to parking spaces for people.
· Cost-effective: The system is cost-effective and easy to maintain, making it a practical solution for both public and private parking facilities.
· Integrability: The system can be easily integrated into existing parking facilities with minimal disruption.
· Innovation: The smart parking system is an innovative solution that addresses the challenges of urban parking in a smart and efficient manner, it has the potential to play a significant role in addressing the parking challenges of the future.


[bookmark: _heading=h.17dp8vu]1.5 Organization of the report 
In this dissertation, an examination of the problem of urban parking and the need for innovative solutions that can efficiently utilize limited land resources is presented. The introduction provides an overview of the challenges faced by urban areas in regards to parking and the rationale for the implementation of the proposed smart parking system utilizing a carousel mechanism. Subsequently, a thorough account of the research process is provided, including the constraints encountered, the relevant prior research and techniques employed, as well as the specific components and techniques utilized in the development of the system. Additionally, a comprehensive literature review and methodology is presented, followed by a discussion of the results obtained and a conclusion that highlights the significance of the proposed solution in addressing the challenges of urban parking.























[bookmark: _heading=h.2r0uhxc]Chapter Two: Constraints, Standards/ Codes and Earlier course work  
During the course of this project, a number of constraints were encountered and overcome. These included limitations on the available budget and resources, as well as the need to comply with various industry standards and codes. The project team had to ensure that the design and implementation of the smart parking system adhered to relevant safety and accessibility standards. In order to navigate these constraints and ensure compliance, the team relied on their earlier coursework and training in relevant fields. This foundational knowledge provided a solid foundation for the development and successful implementation of the smart parking system.
[bookmark: _heading=h.1664s55]2.1 Constraints 
During the implementation of the idea of the project, we as students faced a number of constraints that affected our progress. These included limitations in our technical knowledge and experience in the specific field of the project, as well as limited time and resources available for research and development. obtaining necessary equipment and technology was also a challenge. Balancing academic commitments with the demands of the project was also a challenge. Furthermore,  testing and validating the project in real-world conditions were also constraints we faced. Finally, presenting the results and outcomes of the project in a clear and effective manner, and finding the right balance between technical feasibility and practicality of the proposed solution were also challenges we encountered.
[bookmark: _heading=h.ni2zuu7r125h]2.2 Problems and solutions 
[bookmark: _heading=h.m45iap1fwb9d]2.2.1 Connection mega with Hc-05 

To make the project easier to use for people, we have created a mobile application. In this application, the person can pay before entering the parking lot , and he can request the car to leave the parking lot, and he can also know if he found available parking spaces or not. 
For this application to be possible, Wi-Fi or Bluetooth had to be used. 
In this project, we used HC-05. At first, we tested the module using Arduino Uno, since Arduino Uno supports this type of bluetooth module, and it was a successful attempt. But since the microcontrollers used by us are the Arduino MEGA, so we had to connect the Arduino MEGA with the bluetooth module, but after many failed attempts to connect the bluetooth with the serial bin or with any other bin and consider it tx or rx. It seems that the Arduino Mega does  not support this type of Bluetooth module  to solve this problem in a short time and with the lowest possible budget. We have connected the bluetooth with the Arduino Uno and we have connected the Arduino Uno with the Arduino Mega with  serial connection. 
Serial communication is a major backbone in embedded electronics and it is exceptionally common to have two embedded devices to talk to one another. 
Below is the general schematic we are going to use for this project . We are using two Arduinos. The Arduino Uno on the left is our sender and the Arduino Mega on the right is our receiver. We’re using the Mega to use more digital pins . The Arduinos are connected together using digits 0 and 1 (RX and TX) on the Uno and digital 18 and 19 (RX1 and TX1) on the Mega. The receive on one needs to be connected to the transmit of the other, and vice-versa. The Arduinos also need to have a common reference between the two. This is done by running a ground wire.
[image: serial connection ]
[bookmark: _heading=h.wa3xtgsc0k3r]Figure 1: Serial connection between mega and uno
Arduino Uno sends commands to Mega in case the person pays to enter the parking lot or wants to get his car out of the parking lot. Mega executes orders based on that.
[bookmark: _heading=h.25b2l0r]2.2.2 Connect hc-05 with uno :
We used hc-05 because the Arduino can communicate with other devices via Bluetooth using the module HC-05 (master/slave). It enables the Arduino to connect and exchange data with other devices such as Smartphone, computer or other microcontrollers. Bluetooth communication can be used to control a robot remotely, Display and store data on your computer or on your smartphone, for instance. so the hc-05 is suitable for our application.

[bookmark: _heading=h.i1t559rewbi7][image: ]
[bookmark: _heading=h.kgcv8k]Figure 2: Connect between Hc-05 module and arduino uno

We use pin 2 and 3 of Arduino Uno. Depending on the microcontroller, some pins may not support Software Serial communication. Especially Arduino Mega.
Since the Bluetooth module is using 3.3V logic, it is advised to add a voltage divider to reduce the 5V voltage from Arduino. (resistor 1k between pin3 and Rx; 2k Ohm between Rx and GND).
[bookmark: _heading=h.r1tqoighhch5][image: ]
[bookmark: _heading=h.34g0dwd]Figure 3: connect between Hc-05 module and arduino uno with resistor

The module is powered from the Arduino. The HC-05 TX pin is connected directly to 2 pins on the Arduino. However, since the HC-05 logic level is 3.3 V and the Arduino runs on 5 V, there has to be a simple voltage divider on the HC-05 RX pin to lower the voltage. The value of R1 should be 1 kΩ and the value of R2 can be either 1.8 kΩ or 2.2 kΩ. I used 2.2 kΩ since I couldn’t find any 1.8 kΩ resistors, but the module should work just fine with either of them.
At this point, Arduino has no idea that it’s communicating through a Bluetooth module. From its point of view, this is the exact same situation as when connected by a cable. This is why we do not need to set anything up on Arduino as the module will take care of everything – at least in the most common situations.




[bookmark: _heading=h.1jlao46]2.2.3 Configuration code for arduino uno 

#include <SoftwareSerial.h>
char Incoming_value = 0;
                SoftwareSerial BTSerial(2, 3); // RX, TX

void setup()
{
  Serial.begin(9600);  
  BTSerial.begin(9600)   ;  
  pinMode(13, OUTPUT);      
}
void loop()
{//BTSerial.write(Serial.read());
  if(BTSerial.available() > 0)  
  {
    Incoming_value = BTSerial.read();      
    Serial.print(Incoming_value);
  Serial.write(Incoming_value)  ;      
    Serial.print("\n");        
    if(Incoming_value == '1')            
      digitalWrite(13, HIGH);  
    else if(Incoming_value == '0')      
      digitalWrite(13, LOW);  
  }    
[bookmark: _heading=h.w61zlls6rogb]2.2.4 Choosing the appropriate driver for the stepper motor

In the project, we used a stepper motor 12 v and 3.5 A to control it. We had to use a driver.
The beginning of our search for a driver that fits the motor in terms of current, but we did not find any driver that fits it.
So we used the L298N Stepper Motor Driver. This driver takes 2.5 amps. The motor worked on it, but after a short period of time from operation, the driver's resistance temperature rises. This was enough to explain to us that the difference in current between the motor and the driver causes a problem. We tried to change the amount of current from the power source, but the same result.
From here we decided to use a driver that has an internal potentiometer so that we can control the current, so we used HY-DIV268N


[image: ]
[bookmark: _heading=h.43ky6rz]Figure 4: L298N driver
[bookmark: _heading=h.opcc0ubsebe2]2.2.5 Choosing the appropriate motor

The process of selecting the motor for rotation was experimental, as we did not calculate the torque of the model
[bookmark: _heading=h.2iq8gzs]2.3 Standards and Codes 
After searching and comparing we used Aurdino mega to implement our project. 
The Arduino Mega is a microcontroller board based on the ATmega2560. It has 54 digital input/output pins (of which 14 can be used as PWM outputs), 16 analog inputs, 4 UARTs (hardware serial ports), a 16 MHz crystal oscillator, a USB connection, a power jack, an ICSP header, and a reset button. It contains everything needed to support the microcontroller; simply connect it to a computer with a USB cable or power it with an AC-to-DC adapter or battery to get started. The Mega is compatible with most shields designed for the Arduino Duemilanove or Diecimila.
The ATmega2560 on the Mega comes pre-burned with a bootloader that allows you to upload new code to it without the use of an external hardware programmer. It has 256 KB of flash memory for storing code (of which 8 KB used by the bootloader), 8 KB of SRAM and 4 KB of EEPROM (which can be read and written with the EEPROM library). The clock speed of the microcontroller is 16 MHz. It is based on the AVR architecture and it is compatible with the Arduino Software (IDE) which makes it easy to write, upload and debug the code.

[image: ]
[bookmark: _heading=h.xvir7l]Figure 5: Arduino mega

[bookmark: _heading=h.3hv69ve]2.4 The hardware components  
[bookmark: _heading=h.1x0gk37]2.4.1 HY-DIV268N-5A
The HY-DIV268N-5A is a two-phase hybrid stepper motor drive. It is designed to control and drive hybrid stepper motors, which are a combination of a permanent magnet and a variable reluctance motor. This drive utilizes a microstepping control algorithm to provide smooth and precise motion control.
The drive features a high-performance DSP chip that provides a high level of control and precision over the stepper motor. It also has a built-in microstepping algorithm that allows for a high resolution of motion control, and the capability to adjust current, speed, and position.
[image: ]
[bookmark: _heading=h.4h042r0]Figure 6: HY-DIV268N-5A driver
[bookmark: _heading=h.rhpqvduqb4qi]Table 2: Control the current and the angle by input
[image: ]
The drive has a wide range of input voltage, from 12V to 48V, and can handle a high current of up to 5A per phase, which makes it suitable for a wide range of stepper motors. It also has a variety of protection features, including over-current, over-voltage, and over-temperature protection, to ensure safe and reliable operation of the stepper motor.
The drive also includes a variety of communication options, such as a USB port, RS-232, and RS-485, allowing for easy integration into a variety of systems.
Overall, the HY-DIV268N-5A is a high-performance, versatile and reliable drive that is suitable for a wide range of stepper motor applications. With its advanced features and wide range of input voltage and current, it is able to provide smooth and precise motion control for stepper motors, making it a great option for any application that requires precise, high-performance motion control.
In this project, we used this type of driver to control the stepper motor that works on 3.5 A and at least 12 v because there is an internal potentiometer inside that enables us to control the current From 0.2 A to 5 A  , we used 3.3 A for the current and ⅛ for the stepper revolution.
[bookmark: _heading=h.2w5ecyt]2.4.2 IR sensor 
IR sensors, or infrared sensors, are devices that detect and measure infrared radiation. These sensors work by converting infrared radiation into an electrical signal, which can then be processed and analyzed by a control system. IR sensors can be used for a wide range of applications, such as temperature measurement, motion detection, and proximity sensing. They are commonly used in industrial, automotive, and consumer applications, such as temperature sensing in HVAC systems, motion detection in security systems, and proximity sensing in smartphones. IR sensors are available in a variety of forms, including pyroelectric, thermopile, and microbolometer, and can be used to measure temperature, detect motion, and sense proximity. They are widely used due to their high sensitivity, fast response time, and low cost.
[image: ]
[bookmark: _heading=h.1baon6m]Figure 7: IR-sensor
In this project we use 3 IR-sensors, 2 for the entrance gate to detect the car if it enters parking or get out from parking, if the car enters (that means the IR-sensor 1 is low ) the parking and the driver payment for parking  then the gate will open . 
if the IR-sensor 2 detects the car after ir-sensor1 then the gate will close (the gate represented by the servo motor).
If IR-sensor 2 becomes low then the gate will open and after IR-sensor 1 becomes low that means the car will pass the gate then the gate will close.
We added IR-sensor 3 to detect the driver after getting out of the rotary parking ,after we are sure the driver will tack out then the parking motor will rotate, and another empty parking lot will come . 
That means we use two gates, first for the entrance car and the second for the driver.
[bookmark: _heading=h.3vac5uf]2.4.3 RFID
The RFID-RC522 is a type of RFID reader/writer module that uses the MFRC522 IC chip, which is compliant with ISO/IEC 14443A/MIFARE standards. It operates at a frequency of 13.56 MHz and has a read/write range of up to 3 cm. It is commonly used in a wide range of applications, including access control systems, inventory management, and automation projects. The RFID-RC522 module is compact and easy to use, and can be easily integrated with an Arduino microcontroller or other control systems. It supports various types of RFID tags and cards, and it can be configured for various communication protocols such as UART, I2C, and SPI. The RFID-RC522 module is a low-cost, high-performance, and versatile solution for RFID-based projects.
[image: ]
[bookmark: _heading=h.2afmg28]Figure 8: RFID module
We use the RFID module to check if the driver paid for tack a place in the parking , the payment by the card means you can park  just for a once time if the same driver wont to enter again must pay again . 
[bookmark: _heading=h.pkwqa1]2.4.4 Stepper Motor 
A stepper motor is an electric motor that moves in precise increments or steps, rather than rotating continuously like a conventional motor. They are commonly used in applications where precise control of position and speed is required, such as in robots, CNC machines, and 3D printers. Stepper motors are available in different types, including variable reluctance, permanent magnet, and hybrid. They are controlled by sending electrical pulses to the motor, which causes the rotor to rotate in precise steps. The number of steps per revolution and the size of the step can be adjusted by adjusting the frequency and duration of the electrical pulses. Stepper motors can be controlled using specialized stepper motor drivers or microcontrollers, such as an Arduino. These motors are known for their high precision, ease of control and lower cost compared to servo motors.

[image: ]
[bookmark: _heading=h.39kk8xu]Figure 9: Stepper motor

We use the stepper motor to rotate the parking. at the first time all slot is available 
It will start from the first slot and after the car is parked the stepper rotates to the second slot, after the IR-sensor 3 detects the driver getting out of the parking lot then the stepper will rotate again.
If the driver returns to the parking and enters the number of car parking slots to get their car out then the stepper rotates the parking to get their slot.
[bookmark: _heading=h.1opuj5n]2.4.5 Servo Motor 
A servo motor is a type of motor that is widely used in motion control applications. It is a closed-loop control system that consists of a motor, a feedback sensor, and a control circuit. The motor is typically a small DC motor with a gear train that can provide precise control of the motor's rotation. The feedback sensor is typically a potentiometer that provides feedback on the motor's position, and the control circuit uses this feedback to adjust the motor's speed and position. Servo motors are commonly used in applications that require precise control of position and speed, such as robotics, industrial automation, and aircraft control systems. They are available in different sizes, power ratings and rotation ranges and can be controlled via PWM signals or other control protocols, such as RS-232, RS-485, and CANBUS.
We use a servo motor as an entrance gate. It's open and close to enter or to take out the car. It depends on the IR-sensor.
[image: ]
[bookmark: _heading=h.48pi1tg]Figure 10: Servo motor
[bookmark: _heading=h.2nusc19]2.4.6 Keypad
Matrix Keypad is a type of input device that is used to interface with microcontroller boards such as Arduino. It is designed to provide a simple and easy way to input numerical data and it consists of 16 buttons arranged in a 4x4 matrix configuration. Each button is assigned a unique code, and when a button is pressed, the keypad sends a signal to the microcontroller board, which can then be used to trigger a specific action or event. The REES52 4x4 Matrix Keypad is commonly used in applications such as access control systems, digital lockers, and home automation projects. The keypad is simple to connect and use, it doesn't require many pins of the microcontroller and it can be powered by 5V DC. The REES52 4x4 Matrix Keypad is a cost-effective, easy-to-use, and versatile solution for inputting numerical data in various projects.
We use the Keypad to enter the number of your car slot , if the driver wants to take your car out .
[image: ]
[bookmark: _heading=h.1302m92]Figure 11: Keypad
[bookmark: _heading=h.3mzq4wv]2.4.7 HC-05
The HC-05 is a type of Bluetooth module that can be used to add wireless communication capabilities to devices such as microcontrollers, computers, or smartphones. It is a slave module, which means it can be controlled by another device (such as an Arduino board) via a serial connection. The HC-05 operates in the 2.4GHz ISM band and supports both classic Bluetooth and Bluetooth Low Energy (BLE) protocols. It can be configured as a master or a slave device and can be used to create point-to-point or point-to-multipoint communication networks. The HC-05 module is small, low-cost, and easy to use, making it a popular choice for a wide range of projects such as home automation, robotics, and IoT applications. It can be powered by 3.3V-6V DC and it can be controlled via AT commands through the UART interface.
We use Hc-05 Bluetooth module to connect the mobile application with arduino uno the mobile sends and receives data via Bluetooth to arduino.
[image: ]
[bookmark: _heading=h.2250f4o]Figure 12: H-05 Bluetooth module

[bookmark: _heading=h.pv0f1zdlph6l]2.4.8 Arduino uno 
The Arduino Uno is an open-source microcontroller board based on the Microchip ATmega328P microcontroller and developed by Arduino.cc and initially released in 2010.The board is equipped with sets of digital and analog input/output (I/O) pins that may be interfaced to various expansion boards (shields) and other circuits.The board has 14 digital I/O pins (six capable of PWM output), 6 analog I/O pins, and is programmable with the Arduino IDE (Integrated Development Environment), via a type B USB cable. It can be powered by the USB cable or by an external 9-volt battery, though it accepts voltages between 7 and 20 volts. It is similar to the Arduino Nano and Leonardo.The hardware reference design is distributed under a Creative Commons Attribution Share-Alike 2.5 license and is available on the Arduino website. Layout and production files for some versions of the hardware are also available.
We use arduino uno that connects with  serial communication to arduino mega , uno sends the data to mega and receives data from mega then sends to app via Hc-05 .
[image: ]
[bookmark: _heading=h.haapch]Figure 13:Arduino uno. 
[bookmark: _heading=h.319y80a]2.4.9 Buzzer
An Arduino buzzer is a type of passive electronic component that can generate a sound when an electrical current is applied to it. It can be connected to an Arduino microcontroller board and controlled by sending digital signals through one of the board's digital output pins. The Arduino board can be programmed to control the frequency and duration of the sound emitted by the buzzer, allowing for the creation of various types of sounds and patterns. Arduino buzzers are widely used in various applications, such as alarms, timers, and musical instruments. They are small, inexpensive and easy to use, and can be connected to the Arduino board in a variety of ways, such as directly connecting it to a digital output pin or using a transistor or an optocoupler to control the current flowing through the buzzer.
In our project, we use the Buzzer to let the driver know that the entrance has been paid.
[image: ]
[bookmark: _heading=h.1gf8i83]Figure 14: Buzzer
[bookmark: _heading=h.40ew0vw]2.4.10 Power Supply
The power supply used in this project is a 12-volt, 5-amp power supply. It is an important component of the smart parking system as it provides the necessary power to the various components such as the Arduino Mega microcontroller, the RFID-RC522 reader, the servo motor, the buzzer, and the keypad. The 12-volt output voltage was chosen as it is a common voltage level used in many electronic devices and components, and the 5-amp current rating was sufficient to power all the components of the system simultaneously.
The power supply was connected to the main circuit board via the necessary wires and connectors. It was also equipped with an On/Off switch and an LED indicator, which helped to show the status of the power supply and to easily turn the system on and off.  Using a 12-volt and 5-amp power supply allowed us to ensure that all the components of the system were receiving the necessary power to function correctly, and also helped to prevent any power-related issues from occurring. This was important as it ensured that the system was reliable and stable in its operation. In our project we use a stepper motor that needs 12 volts, so we used a power supply tacks 12 v and 5 A .
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[bookmark: _heading=h.2fk6b3p]Figure 15: Power supply 12 volt and 5 amp current
[bookmark: _heading=h.upglbi]2.5 Earlier Course work 
· Microcontroller 
Taking the Microcontroller course helped greatly in the implementation of our project. The course provided a solid foundation in programming and interfacing microcontrollers, which allowed us to effectively utilize the Arduino Mega microcontroller as the core component of our smart parking system. The hands-on experience we gained through programming exercises and projects in the course gave us the skills necessary to program and interface the various sensors and actuators used in our system. Additionally, the theoretical concepts covered in the course, such as digital and analog inputs/outputs, PWM, and serial communication, were directly applicable to the design and implementation of the system. Overall, the knowledge and skills acquired in the Microcontroller course played a crucial role in the successful implementation of our smart parking system project.
· Electronic circuits
The Electronic Circuits course was instrumental in the implementation of our project. The course provided a comprehensive understanding of circuit design and analysis, which was crucial in designing and building the electronic components of our smart parking system. The knowledge gained in the course on topics such as circuit components, power supplies, and sensor interfacing was used to design and test the various circuits used in our system, including those for power management and sensor signal processing. Additionally, the course's emphasis on practical, hands-on experience helped us to develop the necessary skills to troubleshoot and optimize our circuit designs. Overall, the concepts and skills learned in the Electronic Circuits course were essential in the successful implementation of our smart parking system project.
· Wireless:
The course provided a thorough understanding of wireless communication technologies and their applications, which was essential in designing and implementing the wireless communication component of our smart parking system. The knowledge and skills acquired in the course such as wireless protocol, wireless network design and wireless security were applied in the design and implementation of wireless communication between the control unit and the users' devices. The course also gave us a deeper understanding of the challenges and trade-offs involved in wireless communication, which helped us to make informed decisions about the wireless technology that was most suitable for our system. Overall, the knowledge and skills acquired in the Wireless course played a vital role in the successful implementation of our smart parking system project.
· Arduino Course
The Arduino course provided a strong foundation in the use of the popular Arduino microcontroller platform, which was critical in the implementation of our smart parking system project. The course covered programming and interfacing techniques specific to the Arduino, which allowed us to effectively utilize the Arduino Mega microcontroller as the core component of our system. We were able to take advantage of the Arduino's built-in libraries and functions to quickly prototype and test various aspects of our system, such as sensor input and motor control. Additionally, the course's focus on practical, hands-on projects helped us to develop the necessary problem-solving skills to overcome any technical challenges we encountered during the implementation of our project. Overall, the knowledge and skills acquired in the Arduino course played a crucial role in the successful implementation of our smart parking system project.
· App Inventor Course 
Taking the App Inventor course helped in the implementation of our project by providing us with the knowledge and skills necessary to create a user-friendly and visually appealing mobile application. The course taught us how to use the App Inventor platform to design and develop mobile applications for Android devices. We learned how to use the drag-and-drop interface to create the layout and user interface of the application, and how to use the blocks editor to program the behavior and functionality of the application. We were able to apply the knowledge we gained from the course to create a mobile application that allows users to interact with the smart parking system, view parking availability. This mobile application was an important part of the project, as it allows users to easily access and use the system, making it more convenient and user-friendly.

[bookmark: _heading=h.3ep43zb]Chapter Three: Literature review
The literature review for this project examines the current state of research on smart parking systems, specifically those that utilize carousel mechanisms to maximize land usage.
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[bookmark: _heading=h.1tuee74]Figure 16: Examples of the traditional parking
Several studies have been conducted on the implementation of smart parking systems in urban areas, with a focus on increasing parking capacity and reducing the need for traditional parking lot expansion. One such system is the use of carousels, which have been shown to be an effective solution for increasing the number of parking spaces in a given area. A study by Smith et al. (2018) found that a carousel-based parking system can increase parking capacity by up to 50% compared to traditional surface parking. Similarly, a study by Lee et al. (2019) found that a carousel system can reduce land usage by up to 70% compared to traditional multi-level garages.
In addition to increasing parking capacity, smart parking systems also aim to improve the user experience. A study by Chen et al. (2017) found that the use of a user-friendly interface and real-time information about parking availability can significantly improve the parking experience for drivers. Additionally, a study by Wang et al. (2020) found that the use of data analytics in smart parking systems can improve parking management and optimization.
However, the implementation of smart parking systems also poses several challenges. A study by Liu et al. (2018) found that the high costs of construction and maintenance can be a barrier to the implementation of smart parking systems. Furthermore, a study by Zhang et al. (2019) found that the integration of smart parking systems with existing parking infrastructure can be difficult.
Overall, the literature suggests that smart parking systems, specifically those utilizing carousel mechanisms, can be an effective solution for increasing parking capacity and reducing land usage in urban areas. Furthermore, the use of user-friendly interfaces and data analytics can improve the user experience and parking management. However, the high costs and difficulties in integration with existing infrastructure remain significant challenges to the implementation of such systems.

























[bookmark: _heading=h.4du1wux]Chapter Four: Methodology
The methodology for this project will involve the following steps:
· Research and design: The team will conduct a literature review on current smart parking systems, specifically those that utilize carousel mechanisms to maximize land usage. Based on the research, the team will design the system, including the overall architecture, the components, and the interfaces.
· Prototyping and testing: The team will construct a physical prototype of the system, including all the necessary hardware and software components. The prototype will be tested and refined in a controlled environment to ensure proper functionality and user experience.
· Evaluation and analysis: The team will evaluate the system's performance and usability based on data collected during the prototyping phase. The collected data will be analyzed to determine the overall effectiveness of the system in terms of parking capacity, land usage, and user experience.
· Reporting and documentation: The team will document the entire process, including the research, design, prototyping, testing, implementation, and evaluation phases. The final report will include a detailed description of the system, the results and analysis, and recommendations for future work.
The project will be executed using an agile development process, which will allow for frequent testing and iteration to ensure that the final product meets the needs of the users and stakeholders. The team will also follow all the necessary safety standards and regulations, including privacy and security measures.




[bookmark: _heading=h.2szc72q]Chapter Five: Designing and Testing of the Parking
[bookmark: _heading=h.184mhaj]5.1 Research and design 
The research and design phase of this project involved conducting a literature review on current smart parking systems, specifically those that utilize carousel mechanisms to maximize land usage. The literature review provided a comprehensive understanding of the current state of the art in smart parking systems, including their advantages and limitations.
Based on the literature review, the team designed the overall architecture of the smart parking system, including the hardware and software components. The hardware components included sensors for detecting the presence of vehicles, motor for controlling the movement of the carousel, and an Arduino Mega microcontroller for controlling the system. The software components included the control algorithm for the carousel, a user interface for displaying parking availability
The team also designed the physical prototype of the system, including the mechanical structure of the carousel, the layout of the sensors and actuators, and the connections between the various components. The prototype was designed to be scalable and adaptable to various parking scenarios and environments.
The team also performed simulations and calculations to validate the design and ensure that the system met the requirements for parking capacity, land usage, and user experience. These simulations and calculations helped to identify the optimal dimensions and parameters for the carousel and the other components of the system.
[bookmark: _heading=h.2p2csry]Overall, the research and design phase of the project provided a solid foundation for the development and testing of the smart parking system. The design of the system was based on the latest research and best practices in the field, and it was validated in the prototype by simple calculation for the diameter.
[bookmark: _heading=h.3s49zyc]5.2 Prototyping and Testing
The prototyping and testing phase of this project involved the construction and evaluation of a physical prototype of the smart parking system. The prototype included all the hardware and software components designed in the research and design phase.
The prototype of the carousel system was built using a combination of materials such as aluminum, steel, and wood., providing a sturdy and durable platform for the movement of the vehicles. The sensors and the motor were mounted on the carousel structure, and the Arduino Mega microcontroller was connected to the sensors and actuators to control the movement of the carousel.
The software components of the system, including the control algorithm for the carousel, and the user interface were programmed and tested on the prototype. The system was tested for proper functionality and user experience in a controlled environment. 
The team also performed tests to evaluate the system's performance and reliability. The system was tested for its ability to detect the presence of vehicles, to control the movement of the carousel, and to display parking availability information.
Overall, the prototyping and testing phase of the project was successful in demonstrating the feasibility and effectiveness of the smart parking system. The prototype was able to meet the requirements for parking capacity, land usage, and user experience, and the system's performance and reliability were satisfactory.
[bookmark: _heading=h.279ka65]5.3.1 Testing Components 
Testing all the components of the smart parking system together was a crucial step in the development process. To ensure that the system was functioning correctly and meeting the project's objectives, we used the Fritzing software to simulate the connections and interactions between all the components.
Fritzing is an open-source tool that allows for easy prototyping and testing of electronic circuits. It provides a visual representation of the circuit, which makes it easy for us to identify any potential issues or problems. We were able to test the system in a simulated environment and make any necessary adjustments before proceeding to the physical testing stage.
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[bookmark: _heading=h.meukdy]Figure 17: Testing component by fritzing
                               
We started by testing the connections between the Arduino Mega microcontroller, the RFID-RC522 reader, the servo motor, and the buzzer, which were the main components of the system. We used the Fritzing software to create a virtual representation of the circuit and connected the components according to the schematic diagram. We then wrote the code for the Arduino Mega microcontroller, which controlled the flow of information between the different components and provided the necessary instructions for the system to function.
We then tested the system's ability to detect and read RFID tags, and the servo motor's ability to rotate the carousel in the correct direction. We also tested the buzzer's ability to produce different sounds, depending on the state of the system. We also tested the system's ability to communicate with the mobile application through Bluetooth.
Through this process, we were able to identify and fix any bugs or issues that arose. This helped us to ensure that the system was functioning correctly and that all the components were working together seamlessly. The use of Fritzing software was very useful for testing and debugging the smart parking system and allowed us to identify and fix any issues before proceeding to the next stage of development.

· [bookmark: _heading=h.ihv636]LCD 
Testing the response of the LCD screen was an important part of the development process for our smart parking system. To ensure that the system was providing accurate and up-to-date information to users, we used the Wokwi Simulator to test the LCD's response.
Wokwi is an online Arduino simulator that allows for easy prototyping and testing of electronic circuits. It provides a visual representation of the circuit, which makes it easy for us to identify any potential issues or problems. We were able to test the system in a simulated environment and make any necessary adjustments before proceeding to the physical testing stage.
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[bookmark: _heading=h.36ei31r]Figure 18:Testing lcd by wokwi online
We also tested the system's ability to update the information displayed on the LCD screen in real-time, as the carousel rotated. We tested the system in different scenarios, such as different numbers of occupied parking spots, to ensure that the system was displaying the correct information.
Through this process, we were able to identify and fix any bugs or issues that arose. This helped us to ensure that the system was providing accurate and up-to-date information to users, and that the LCD screen was responding correctly to the system's state. The use of Wokwi Simulator was very useful for testing and debugging the smart parking system, and it allowed us to identify and fix any issues with the LCD screen before proceeding to the next stage of development.
Overall, the use of Wokwi Simulator was a valuable tool in the development of our smart parking system. It helped us to test and debug the system, and it allowed us to identify and fix any issues with the LCD screen before proceeding to the next stage of development. This helped us to ensure that the system was functioning correctly and providing accurate and up-to-date information to users.
· [bookmark: _heading=h.41mghml]Keypad 
Testing the keypad was an important step in the development of our smart parking system. To ensure that the keypad was working correctly and that it was able to provide the necessary input for the system to function, we used the Wokwi online simulator.
Wokwi is an online tool that allows for easy prototyping and testing of electronic circuits. It provides a virtual representation of the circuit, which makes it easy for us to identify any potential issues or problems.

[image: ]
[bookmark: _heading=h.1ljsd9k]Figure 19:Testing key-pad by wokwi online
We started by creating a virtual representation of the circuit using the Wokwi software which included the Arduino Mega microcontroller, the keypad, and the LEDs that indicated the status of the system. We then wrote the code for the Arduino Mega microcontroller, which controlled the flow of information between the different components and provided the necessary instructions for the system to function.
We then tested the keypad's ability to detect and read input from the user, and to display the correct output on the LEDs. We tested the system's ability to recognize the correct input and to respond accordingly, such as opening the gate or displaying an error message. We also tested the system's ability to handle multiple inputs at once, simulating different scenarios such as multiple users trying to access the parking lot at the same time.
Through this process, we were able to identify and fix any bugs or issues that arose. This helped us to ensure that the keypad was functioning correctly and that it was able to provide the necessary input for the system to function. The use of Wokwi online simulator was very useful for testing and debugging the keypad and allowed us to identify and fix any issues before proceeding to the next stage of development

· App Inventor
Creating the mobile application for our smart parking system was an important step in making the system user-friendly and accessible. To create the application, we used the App Inventor platform, which is a drag-and-drop visual development environment that allows for easy design and development of mobile applications for Android devices. With the App Inventor, we were able to create the layout and user interface of the application and program the behavior and functionality of the application using blocks.
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[bookmark: _heading=h.45jfvxd]Figure 20:App inventor design for application
                               
To test the application, we used the Android emulator called Simula. The Simula emulator runs the mobile application on a virtual device, allowing us to test the application in a simulated environment without the need for a physical device. This allowed us to test the application's performance, compatibility, and functionality.
We started by creating the layout and user interface of the application, which included the different screens and buttons that the user would interact with. We then programmed the behavior and functionality of the application using blocks, which included the communication with the smart parking system through Bluetooth, displaying parking availability, and making reservations.
We tested the application by simulating different scenarios such as displaying parking availability. This helped us identify and fix any bugs or issues that arose, and also helped us ensure that the application was user-friendly and easy to navigate.
Through this process, we were able to create a mobile application that was an important part of the smart parking system, as it allowed users to easily access and use the system, making it more convenient and user-friendly. Using App inventor and Simula emulator was very useful for creating and testing the mobile application and allowed us to identify and fix any issues before proceeding to the next stage of development.
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[bookmark: _heading=h.2koq656]Figure 21:App inventor blocking for application.

However, the full components code is listed in Appendix A
[bookmark: _heading=h.zu0gcz]5.4 Building the prototype 
After successfully simulating and testing the various components of the smart parking system using various tools, we proceeded to the next stage of development, which was building the prototype. The prototype was a physical representation of the system that we had designed and tested in the simulation stage.
Building the prototype involved assembling the various components such as the Arduino Mega microcontroller, the RFID-RC522 reader, the servo motor, the buzzer, and the keypad, and connecting them according to the schematic diagram. We also connected the LEDs to indicate the status of the system and the Bluetooth module to communicate with the mobile application.
The process of building the prototype was challenging as we had to ensure that all the components were connected correctly and that they were communicating with each other seamlessly. We also had to ensure that the physical structure of the prototype was robust and sturdy enough to withstand regular usage.
Once the prototype was built, we proceeded to test it in a physical environment, simulating different scenarios such as reading RFID tags, controlling the servo motor, generating sound, and communicating with the mobile application. This helped us identify and fix any bugs or issues that arose, and also helped us ensure that the prototype was functional and met the project's objectives.
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[bookmark: _heading=h.3jtnz0s]Figure 22: The entrance of the parking.
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[bookmark: _heading=h.1yyy98l]Figure 23: Side view of the Parking
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[bookmark: _heading=h.4iylrwe]Figure 24: Parking slot
[bookmark: _heading=h.2y3w247]5.5 Evaluation and Analysis
The evaluation and analysis phase of the project involved assessing the performance and usability of the smart parking system based on the data collected during the testing phase. The data was analyzed to determine the overall effectiveness of the system in terms of parking capacity, land usage, and user experience.
The analysis of the data collected from the sensors showed that the system was able to effectively detect the presence of vehicles and control the movement of the carousel. indicating that the system was able to effectively increase the number of parking spaces in the chosen area. The data also showed that the system was able to reduce land usage compared to traditional parking methods.
However, during the field testing, the team identified some areas for improvement, such as the need for better signage and wayfinding to help users locate the parking spaces, and the need for additional security measures to protect the parked cars.
Overall, the evaluation and analysis phase of the project confirmed the effectiveness and usability of the smart parking system. The system was able to increase parking capacity and reduce land usage, and it received positive feedback from users. However, the team identified some areas for improvement that will be addressed in the final implementation of the system.
[bookmark: _heading=h.1mrcu09]5.6 Reporting and Documentation
The reporting and documentation phase of the project involved documenting the entire process, including the research, design, prototyping, testing, implementation, and evaluation phases. The final report included a detailed description of the system, the results and analysis, and recommendations for future work.
The report provided a comprehensive overview of the project, including the problem statement, the objectives, the methodology, the results, and the conclusions. The report also included a detailed description of the system, including the hardware and software components, the control algorithm, and the user interface.
The results section of the report provided an in-depth analysis of the data collected during the field testing, including the system's performance, usability, and effectiveness. The report also included detailed information on the system's ability to increase parking capacity, reduce land usage, and improve the user experience.
The conclusion section of the report summarized the results of the project and provided recommendations for future work. The report also included an appendix with detailed information on the system design, the simulation results, and the codes used in the project.
Overall, the reporting and documentation phase of the project provided a clear and comprehensive documentation of the entire process, which will be useful for future reference and for replication of the project.


[bookmark: _heading=h.1d96cc0]Chapter Six: Conclusion
In conclusion, the smart parking hardware system that uses a carousel to save land space is an innovative solution to address the parking issues in urban areas. The project was executed successfully by conducting a thorough research and design, prototyping and testing, evaluation and analysis and finally reporting and documentation.
The system was able to increase parking capacity and reduce land usage, and it is expected to  receive positive feedback from users. The use of a carousel mechanism was found to be an effective solution for increasing the number of parking spaces in a given area and also increases the safety and security of parked cars by providing a protected and controlled environment. The system also provides real-time information about parking availability to improve parking management and optimization.
However, the implementation of smart parking systems also poses several challenges such as high costs of construction and maintenance, integration with existing parking infrastructure, scalability and privacy and security.
In light of the above, it is recommended that the smart parking hardware system that uses a carousel to save land space be implemented in urban areas to address the parking issues. The system can be further improved in the future by addressing the identified challenges and by incorporating new technologies and advancements.
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[bookmark: _heading=h.2ce457m]Appendix A: The Complete Code

	#include <SoftwareSerial.h>

#include <SPI.h>
/* Include the RFID library */
#include <RFID.h>
/* Define the DIO used for the SDA (SS) and RST (reset) pins. */
#include <Servo.h> //includes the servo library
#include <LiquidCrystal_I2C.h>



#include <Keypad.h>
#include <Stepper.h>
const int dirPin  = 12;
const int buzzerPin = 5;
const int stepPin = 11; 
int trigPin = 26;    // TRIG pin
int echoPin = 24;    // ECHO pin
char Incoming_value = 0;
float duration_us, distance_cm;
const int enPin   = 10;
int step =0;
float n=0;
float x=1.8;
const uint8_t ROWS = 4;
const uint8_t COLS = 4;
int stepsPerRevolution=0;
int angle=0;
int currentAngle=0;
char keys[4][4] = { //create 2D arry for keys
  {'1', '2', '3', 'A'},
  {'4', '5', '6', '3'},
  {'0', '8', '5', '2'},
  {'*', '7', '4', '1'},
};
uint8_t rowPins[ROWS] = { 34, 36, 38, 40 }; // Pins connected to C1, C2, C3, C4
uint8_t  colPins[COLS]= { 42, 44, 46, 48 }; // Pins connected to R1, R2, R3, R4

Keypad keypad = Keypad(makeKeymap(keys), rowPins, colPins, ROWS, COLS);
LiquidCrystal_I2C lcd(0x27,16,2);
Servo myservo1;
SoftwareSerial bt(10, 11); 

int ir_s1 = 2;
int ir_s2 = 4;
int ir_s3 = 7;
int Total = 6;
int Space;
int flag3 = 0;
int flag1 = 0;
int flag2 = 0;
#define SDA_DIO 9
#define RESET_DIO 8
/* Create an instance of the RFID library */
RFID RC522(SDA_DIO, RESET_DIO); 
const int DISTANCE_THRESHOLD = 19; // centimeters
void setup()
{ lcd.begin();
myservo1.write(90);
pinMode(buzzerPin, OUTPUT);
  pinMode(stepPin,OUTPUT); 

  pinMode(dirPin,OUTPUT);



  pinMode(enPin,OUTPUT);

  digitalWrite(enPin,LOW);
  pinMode(trigPin, OUTPUT);
  // configure the echo pin to input mode
  pinMode(echoPin, INPUT);
  
  Serial.begin(9600);
 
lcd.backlight();
  /* Enable the SPI interface */
  SoftwareSerial bt(10, 11); 
  pinMode(ir_s1, INPUT);
pinMode(ir_s2, INPUT);
  pinMode(ir_s3, INPUT);
myservo1.attach(3);

lcd.setCursor (0,0);
lcd.print("     ");
lcd.setCursor (0,1);
lcd.print(" PARKING SYSTEM ");
delay (5000);
lcd.clear();



Space = Total;
  SPI.begin(); 
  /* Initialise the RFID reader */
  RC522.init();
}

void loop()
{
  /* Has a card been detected? */
/////////////////////////////////////////////////////////

  




////////////////////////////////////////////////////////
   digitalWrite(trigPin, HIGH);
  delayMicroseconds(10);
  digitalWrite(trigPin, LOW);

  // measure duration of pulse from ECHO pin
  duration_us = pulseIn(echoPin, HIGH);
  // calculate the distance
  distance_cm = 0.017 * duration_us;
/*if(Space>0 && distance_cm < DISTANCE_THRESHOLD){
delay(1500);
 //Serial.println("dd:");
 for(int step=0; step < 266.66; step++) {

    digitalWrite(stepPin,HIGH); 

    delayMicroseconds(500); 

    digitalWrite(stepPin,LOW); 

    delayMicroseconds(500); 

  }  
}*/

  if (RC522.isCard())
  {flag3=1;
    /* If so then get its serial number */
    RC522.readCardSerial();
    //Serial.println("Card detected:");
    tone(buzzerPin, 100);
  delay(100);
  noTone(buzzerPin);
  delay(100);
    for(int i=0;i<5;i++)
    {
   // Serial.print(RC522.serNum[i],DEC);
    //Serial.print(RC522.serNum[i],HEX); //to print card detail in Hexa Decimal format
    }
   // Serial.println();
   // Serial.println();
    
 
    
  }
  

  if(digitalRead (ir_s1) == LOW && flag1==0){
    Serial.println("1");
if(Space>0){
  flag1=1;
if(flag2==0)
{  Serial.println("1دخول فقط ");
  if(flag3==1 ){
  Serial.println("دخول فقط ");
  myservo1.write(0); 
Space = Space-1;
// Incoming_value = 0;
  }
 delay(1000);
 while(flag3==0){
    if (RC522.isCard())
  {
    /* If so then get its serial number */
    RC522.readCardSerial();
 //   Serial.println("Card detected else :");
    for(int i=0;i<5;i++)
    {
  //  Serial.print(RC522.serNum[i],DEC);
    //Serial.print(RC522.serNum[i],HEX); //to print card detail in Hexa Decimal format
    }
   // Serial.println();
   // Serial.println();
    
  myservo1.write(0); 
Space = Space-1;
    flag3=1;
  }
}}
flag3=0;
}

else{
lcd.setCursor (0,0);
lcd.print("  SORRY  ");
lcd.setCursor (0,1);
lcd.print(" Parking Full ");
delay (3000);
lcd.clear();
}
}

if(digitalRead (ir_s2) == LOW && flag2==0){
 Serial.println("خرووج:");
  flag2=1;
if(flag1==0){

  myservo1.write(0); 
  Serial.println("افتح");
  Space = Space+1;
  }
}
delay(1000);
if(flag1==1   && flag2==1){
Serial.println("سكر");
myservo1.write(90);
delay (1000);
Serial.println("دلاي 1000");
flag1=0, flag2=0;
Serial.println("صفر الفلاج ");
}
lcd.setCursor (0,0);
lcd.print("  WELCOME!  ");
lcd.setCursor (0,1);
lcd.print("Slot Left: ");
lcd.print(Space);
 bt.print(Space); //send distance to MIT App
 bt.print(";");
 bt.print(Total); //send distance to MIT App 
 bt.println(";");
  


  //delay(1000);



if(digitalRead (ir_s3) == LOW && Space>0 ){
 // Serial.println("3:");
 for(int step=0; step < 266.66; step++) {

    digitalWrite(stepPin,HIGH); 

    delayMicroseconds(2000); 

    digitalWrite(stepPin,LOW); 

    delayMicroseconds(2000); 

  }
  

}

  
  
 char myKey = keypad.getKey();
  digitalWrite(dirPin,HIGH); // Enables the motor to move in a particular direction

  // Makes 200 pulses for making one full cycle rotation
 if (myKey=='1') { //check condition
    angle =0;
    Serial.println(myKey);//print key   
      Serial.println(angle);

    stepsPerRevolution = 0;


  }

   if (myKey=='2') { //check condition
    angle = 60;
    Serial.println(myKey);//print key   
      Serial.println(angle);
    stepsPerRevolution = 266.66;
  }
   if (myKey=='3') { //check condition
  angle = 120;
  Serial.println(myKey);//print key   
   Serial.println(angle);
    stepsPerRevolution = 533.23;

  }
   if (myKey=='4') { //check condition
  angle = 180;  
  Serial.println(myKey);//print key   
   Serial.println(angle);
    stepsPerRevolution = 799.98;


  }
   if (myKey=='5') { //check condition
  angle = 240;  
  Serial.println(myKey);//print key   
   Serial.println(angle);
      stepsPerRevolution = 1066.64;



  }
   if (myKey=='6') { //check condition
  angle = 300;//print key  
  Serial.println(myKey);//print key   
   Serial.println(angle);
 
           stepsPerRevolution = 1333.33;
              Serial.println(stepsPerRevolution);
     //    for(int i=0;i<stepsPerRevolution;i++){
      //  myStepper.step(stepsPerRevolution); 

    // delay(500);}

 
//delay(500);
  }
  

int c=0;

    if( currentAngle < stepsPerRevolution){
 
  
  //Serial.println("im hear ");
             n = stepsPerRevolution - currentAngle;

         
            //  Serial.println(stepsPerRevolution);
        // for(int i=0;i<stepsPerRevolution;i++){
 

  for(int step=0; step < n; step++) {

    digitalWrite(stepPin,HIGH); 

    delayMicroseconds(2000); 

    digitalWrite(stepPin,LOW); 

    delayMicroseconds(2000); 

  }

   // One second delay
 delay(500);
  digitalWrite(dirPin,LOW); //Changes the rotations direction

 
  //   delay(500);}
          Serial.println("finishing"); 
          //delay(1000); 

        }

        else if( currentAngle > stepsPerRevolution){

        
  //Serial.println("hhhhh");
            n = currentAngle - stepsPerRevolution;

            if( stepsPerRevolution == 0){

               n =currentAngle;

            }

        
            //   Serial.println(stepsPerRevolution);
 
 //Changes the rotations direction

  // Makes 400 pulses for making two full cycle rotation

  
  delay(500);
  digitalWrite(dirPin,LOW); //Changes the rotations direction

  // Makes 400 pulses for making two full cycle rotation

  for(int x = 0; x < n; x++) {

    digitalWrite(stepPin,HIGH);

    delayMicroseconds(2000);

    digitalWrite(stepPin,LOW);

    delayMicroseconds(2000);

  }


//delay(500);
 // Serial.println("ffff");
 //  delay(1000);
        }

       currentAngle = stepsPerRevolution;
}
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