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ONE. Course nature, purpose and tasks    
1. Course nature
This course is an elective course for undergraduates and postgraduate students majoring in Robotic, Computer, information, and electrical majoring in engineering. This course meets the design and working with the unity software and teaches students to touch the real world. Students will learn how to integrate the Unity design with various real hardware and work with them during this course. They will real some practical work on kinematics, ROS, etc., to better understand joint and kinematic relations in the robotic world. The main core interest of this course is to integrate the theory and examples to teach students better concepts related to Virtual reality, embedded systems, and robotic.
2. Course objectives and tasks
Enable students to learn and study Unity’s basic concepts, principles, and processing methods and use the various hardware as the input. They are learning how to start from simple design to the complicated one or use the other techniques to furnish your program environment. Through the study of this course, students will be able to follow the steps, and with the fundamental theories, methods, and practical techniques, and have a specific ability to analyze and solve problems in this field.
TWO. Course content and requirements (including crucial points, difficulties, specific content and thinking questions)
Session One: General Information and Essential Parts of Unity     
Content: In session 1, the lecturer introduces Unity and presents some history, significant parts, and needed activity in Unity, like gives the users an address about how to download and install the Unity. Describes the Unity environment and briefly shows the essential part of Unity windows to provide readers with the proper overview. This session offers the students a fast introduction and familiarises them with the most useable part of Unity like environment: making an EXE file, orbiting camera, and exporting the 3D file. Therefore, the beginners who are just starting to work with Unity can cover the software fast and learn how to use the feasibility inside Unity.
Basic Learning Material:
1. Understand the main concepts of VR and some introduction to the application. 
2. Unity introduction, installation, and its main windows.
3. Understand the basic sections. 
4. Learn the composition principle of VR and how to start with simple examples.
Difficulty: Unity installation due to the net speed
Session Two: How to Start the program in Unity
Content: The students learn how to start the project using the Assets and Packages, Menu Bar, and Creating Materials, and the session will be finished by learning how to make the EXE file. These activities can be done by chapter 2, “creating the Spinning Earth”, and Chapter 3, “Wooden dolls Body” of the book.
Basic Learning Material:
1. Understand the assets and packages concept.
2. Knowing some windows like Menu bar and Creating Materials
3. Primary knowledge about C++.
Session Three: How to develop the program in Unity
Content: The students learn how to create different environments with various objects and add sound, images and control the setting by Keyboard. These activities can be done by chapter 4, “Create the Semi Jungle Environment,” and chapter 10, “Flower example with sound and image and keyboard control.” Some key points for this session are making objects like flowers, clouds, butterflies, and trees in Unity and designing and adding the sound, image, and giving the movement with the help of a computer keyboard.
 Basic Learning Material:
1. Understand the assets and packages concept.
2. Knowing some windows like Menu bar and Creating Materials
3. Extra knowledge about C++.
Session Four: Robotics Part 1
Content: The students will learn the structure of different types of robots. They will learn how to create the joints, links in Unity. Some concepts like the Degree of freedom, etc., will be taught in this session. Using chapter 5, the Kuka robot platform as the famous design in robotic will be considered. Also, in chapter 6, “BAYMAX Body and Movement”,  the students will learn how to give the initial movement around Z-axis for the created character in Unity. 
Basic Learning Material:
1. Understand different robot structures.
2. Understand the Assets and packages concept in this regard. 
3. Create a Kuka robot Platform.
4. Create BAYMAX Body.
5. Knowing some windows like camera, Camera Position, and Rotation. 
6. Coding movement using C#.
Session Five: Robotics Part 2 
Content: The students will learn different steps to create a two-wheel Robot with Gripper and move it in an environment “Chapter 7”. Also, the students work on another example to import the design character and move it automatically and with the help of a computer keyboard. Therefore, they become familiar with the importing object and controlling “Chapter 8”.
Basic Learning Material:
1. Learning some about Two-wheel Robots as the most applicable robot platform.
2. Learning some initial ideas about famous characters in Unity
3. Understand the assets and packages concept.
4. Knowing some windows like Menu bar and Creating Materials.
5. Improve their knowledge about C++.
Session Six: Robotics Part 3 
Content: In this session, students will work on two examples from chapters 9 and 11. The first example is Ybot that is a famous character in a 3D game. Students will learn how to import and move this character in different ways, such as walking, running, waving, dancing, clapping, bowing using the Keyboard. Also, another view to the Kuka platform but with the imported model can be practised by students. Students will learn how to import the robot model and have the movement for design by the Keyboard as well as moving them automatically. 
Basic Learning Material:
1. Understanding the assets and packages concept.
2. Learning about some famous characters.
3. Knowing some windows like menu bar and creating materials.
4. Improve their knowledge about C#.
After all these chapters and considering the first aim of the book to interface Unity to the real-world in the embedded design, the reader can touch the real world with the recent controller like Arduino and Raspberry Pi in the following chapters.
The proposed book aims to use Arduino/ PI-based devices, such as input devices, to control entities in Unity and install Unity to run on a PI. Therefore, chapters 11, 12, and 13 explain the connection between Unity and Arduino board which is a famous platform in embedded system designs. Also, the manner in which to connect Unity to PI and running sample programs on PI is described in chapter 17. As you may know, PI is known as one of the smallest computers in the world, and the future of VR is running virtual reality environments on small products like Pi and mobile phones. Therefore, this chapter is arranged to motivate the users to use PI instead of PCs and laptops. Besides, as presented in the proposal form, connecting Unity to Kinect is introduced to help users act as the developer and enjoy making and inventing various designs in chapters 13, 14, and 15.
Furthermore, in chapter 18, the procedure of setting up and running the ROS (robotic operating system) into Unity is presented. The use of Unity in robotics is shown in this chapter. Finally, Chapter 19 explains how to connect the sensors in smartphones to Unity.
Session Seven: Arduino board and connection to Unity Part 1
Content: After a brief discussion about the Arduino board, with the help of two examples of Arduino to Unity and Unity to Arduino, the students will learn how to connect to Unity and control the object with the Arduino board. The lecturer teaches chapter 12 with a simple object moved and controlled by a user command from Arduino. The students also learn how to use serial communication and Arduino to attach the Unity design and learn about ARDITY as well as controlling the Unity animation with physical buttons.
Basic Learning Material:
1. Learning how to program the Arduino and how to establish serial communication.
2. Learning how to read the Keys as the Digital value in Arduino and show in serial communication.
3. Improving the knowledge of C#.
Session Eight: Arduino board and connection to Unity Part 2
Content: Review and learn more about the connection between Arduino to Unity. It will be done by practising more exercises with the SpongeBob character, chapter 13. In this example, after importing the character, the three approaches of character control in automatic, Keyboard, and Unity modes are described. This session will address the computer steps to review and complete some previous examples. Students learn how to import and control the designed character, change the colour, and control it with three methods of Keyboard, Automatic, and Arduino.
Basic Learning Material:
1. Learning how to program the Arduino.
2. Understand the Assets and packages concept.
3. Improving the knowledge of C#.
Session Nine: Connect Unity to Kinect 
Content: In this session, students learn how to connect Unity to Kinect. Kinect V1 and Kinect V2 will be discussed and described separately with two examples, chapters 14 and 15. Both project aims are to detect the user with Kinect and show its movement in Unity. Also, logging the joint and arm information in Kinect steps must be described, and students learn how to store the joint information in a CSV file. This part can be used in various robotic projects like Puma 560 or any other robot with an arm.
Basic Learning Material:
1. Understanding the assets and packages concept.
2. Increasing knowledge about CSV files and logging data.
3. Improving the knowledge of C++.
Session Ten: Inverse Kinematics and Unity
Content: The student will learn the principle of Inverse kinematics. Two examples presented in chapter 16 will be done in order for the student to be familiar with the topic. 
Basic Learning Material:
1. Improving the knowledge about Inverse kinematics.
2. Understand the assets and packages concept.
3. Improving the knowledge of C++.
Session Eleven: Raspberry Pi and Unity 
Content: Raspberry Pi, known as one of the smallest microcomputer in the world. This session shows the processes and steps involved for students and teaches how to run Unity in the Raspberry Pi processor. The students will learn how to install and run his/her Unity design on the Pi. They will learn how to install the Unity on Windows 10 IoT Core Method. Also, the procedure of running the robot operating system (ROS), and therefore, the students can run Unity in Linux and use the ROS as the powerful operating system merged with Unity.  
Basic Learning Material:
1. Improving the knowledge about Raspberry Pi processors.
2. Improving the knowledge about Python command in Pi
3. Improving the knowledge about ROS.
4. Improving the knowledge about ROS command and installation
5. Understand the assets and packages concept;
6. primary knowledge about C++.
THREE. Basic Requirements for Course Teaching
Classroom lectures: lectures can be done by the instructors using multimedia. Some sessions can be arranged for students to review some useful information, write reports, and discuss the projects in the group.
Homework: Each chapter is arranged 5-8 channel basic theoretical knowledge of the job, but the focus should be on the application and set a considerable amount of work on the machine simulation.
Evaluation method: Examination. Normal scores account for 30%, and written test scores account for 70%. The expected results include:
Attendance: 30% 
class practice: 20%
computer experiment: 50%,
Furthermore, the written test questions include concept questions, short answer questions and programming questions. The scope of the examination should cover the teaching content and requirements of the syllabus.
FOUR. Class Hours Allocation (CHA)
	Sessions
	CHA

	
	Lectures
	Exercise lesson
	Computer class
	Discussion Class
	Other
	 Total

	1
	2
	 
	2
	 
	 
	4

	2
	2
	 
	2
	 
	 
	8

	3
	2
	 
	2
	1 
	 
	13

	4
	2
	 
	2
	 
	 
	17

	5
	2
	 
	2
	 
	 
	21

	6
	2
	 
	2
	1 
	 
	26

	7
	2
	 
	2
	 
	 
	30

	 8
	 2
	 
	2
	 
	 
	34

	9
	2
	
	2
	1
	
	39

	10
	2
	
	2
	
	
	43

	11
	2
	
	2
	1
	
	48

	total
	22
	 
	22
	4 
	 
	48


 
	
	

