
	[image: E:\nubip_logo_new_poisk_18_2.png]
	SYLLABUS of the COURSE
«Artificial Intelligence Systems»


	
	
Academic Degree - Mster

	
	Speciality – Mechanical Engineering

	
	Education Program - Robotic systems and complexes of  agricultural production

	
	Academic Year 1, Semester 1, 2
Attendance intramural

	
	Total number of credits (ESTC) 7

	
	Language English

	_______________________
	

	Lecturer 
	Romasevych Yuriy

	
Lecturer’s e-mail
	
romasevichyuriy@ukr.net

	
	



DESCRIPTION OF THE COURSE 

Artificial intelligence systems (AIS) play an extremely important role in the development of robotics. They give robots the ability to adapt to new situations, learn from data, and make decisions, allowing them to become more efficient, flexible, and useful in a variety of fields, including agriculture.
Here are a few aspects of the importance of artificial intelligence systems in the field of robotics: 1) autonomy and understanding of the environment (AIS help robots understand their environment by processing sensory data such as video, audio and touch sensors. This allows robots to learn and make decisions based on the collected data ); 2 recognition of objects and planning of actions (AIS allows robots to recognize objects, people and other robots in their environment. Based on this information, they can develop optimal action strategies to achieve specific goals); 3) learning and adaptation (SSIs can train robots based on a large amount of data, which allows robots to improve their skills over time. This is especially important in situations where it is impossible to predict all possible options); 4) collaborative work with humans (AIS help robots to effectively interact with humans, understand their instructions and respond to their needs. This can find application in agricultural production lines and many other areas); 5) increasing safety and reducing risks (AIS allow robots to analyze complex situations, predict possible dangers and risks, as well as make decisions to prevent them); 6) effective solution of tasks (application of SSI helps robots to perform tasks more efficiently due to optimization of work processes, distribution of resources and adaptation to changing conditions); 7) research and reconnaissance (UAV robots can be used to explore dangerous or hard-to-reach areas, where they can collect data and transmit it to remote operators).
In general, AIS and deep learning open up new possibilities for robotics, making robots more adaptable, intelligent and useful in various areas of production, including agricultural production.
The goal of the discipline is the formation of theoretical understanding and practical skills in the development of SSI and their application in the field of robotics.
The tasks of the discipline consist in teaching: the main theoretical principles on which SSI is based, their application to the development of control systems for the movement of robots, planning their trajectory, processing sensory information, etc.; the use of software for the implementation of AIS in the field of robotics.
Competence acquisition:
integral competence: the ability to solve complex tasks and problems of industrial mechanical engineering, which involve research and/or innovation and are characterized by uncertainty of conditions and requirements.
general competences:
Ability to use information and communication technologies.
Ability to learn and master modern knowledge.
Ability to search, process and analyze information from various sources.
Ability to be critical and self-critical.
Ability to generate new ideas (creativity).
[bookmark: _GoBack]Ability to identify, pose and solve problems.
Ability to make informed decisions.
professional (special) competences:
The ability to create new equipment and technologies in the field of mechanical engineering.
The ability to develop and implement plans and projects in the field of mechanical engineering, in particular the development of robots and robotic systems, and related activities, to carry out relevant business activities.
The ability to design, research and use robotic systems and complexes to meet the needs of agricultural production.
The ability to use intelligent technologies to ensure the sustainable development of robotic systems of agricultural production.
Program learning outcomes:
Knowledge and understanding of mechanics and mechanical engineering and their development prospects.
Knowledge of production advantages and features of the use of robotic systems and complexes in the agricultural sector of production.


THE STRUCTURE OF THE COURSE
	Theme
	Hours
(lectures/labs)
	Education Results
	Task
	Estimation

	1 semester

	Module 1. Basics of ANN architectures and their application in robotics

	Topic 1. Introduction. Basic concepts and applications of ANNs for robots
	4/4
	Know: structure of ANN and their mathematical operations.
Be able: to develop of rational structures of ANN.
	Defense of laboratory reports. Tasks solving. Writing texts. Performing self-preparation work.
	5

	Topic 2. Mathematical basics of ANN operation
	6/4
	
	
	15

	Topic 3. Special ANNs for robots
	5/7
	
	
	15

	Module 2. Approaches to ANN training

	Topic 5. ANN training "with a teacher" and correspond robotic problems
	5/7
	Know: paradigms of ANN training and problems, which they allow to solve.
Be able: to carry out a preparation of data for ANN training and to train ANN.
	Defense of laboratory reports. Tasks solving. Writing texts. Performing self-preparation work.
	15

	Topic 6. ANN "reinforcement" training and correspond robotic problems
	5/8
	
	
	15

	Topic 7. Backpropagation method
	5/-
	
	
	5

	Education Score
	70

	Test Score
	
	
	
	30

	Overall Score for 1st semester
	100

	2 semester

	Module 3. Development of fuzzy systems for robotic problems

	Topic 7. General concepts of fuzzy logic and its use
	5/6
	Know: features of fuzzy-system application in robotics.
Be able: to develop of fuzzy-systems for robotics.
	Defense of laboratory reports. Tasks solving. Writing texts. Performing self-preparation work.
	15

	Topic 8. Development of fuzzy control systems for robot system movement
	10/9
	
	
	20

	Module 4. Application of artificial intelligence systems in robotics

	Topic 9. Planning the trajectories of the movement of robotic systems
	4/-
	Know: robotics problems, which may be solved by techniques of ANN and fuzzy-systems.
Be able: to solve trajectory planning problems, synthesis of optimal controllers, prediction of robots dynamics.
	Defense of laboratory reports. Tasks solving. Writing texts. Performing self-preparation work.
	10

	Topic 10. Synthesis of optimal neurocontrollers of robot link movement
	6/9
	
	
	12

	Topic 11. Prediction models of time series for development of mathematical models of robots
	5/6
	
	
	13

	Education Score
	70

	Test Score
	
	
	
	30

	Overall Score for 2nd semester
	100



EVALUATION POLICY
	Deadline and re-examination policy:
	Works that are submitted in violation of deadlines without good reason are evaluated at a lower grade. Re-take of the modules (quizzes) takes place with the permission of the lecturer if there are good reasons (for example, sick-leave).

	Academic Integrity policy:
	Write-offs during tests and exams are prohibited (including the use of mobile devices). Course papers, abstracts must have correct text references to the literature used.

	Attendance policy:
	Attendance is mandatory. For objective reasons (for example, illness, international internship) training can take place individually (in online form in consultation with the dean of the faculty).



STUDENT EVALUATION SCALE
	Overall Result, Score
	Overall Mark

	
	Exam
	Test

	90-100
	Excellent
	Passed

	74-89
	Good
	

	60-73
	Satisfactorily
	

	0-59
	Unsatisfactorily
	Not Passed
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