
Automation, a continuously evolving field, has led to decreased 
human labor, increased production speed, and reduced error rates. This 
project uses a ball and plate system to illustrate these concepts, 
focusing on the PID control algorithm for system automation.

Automation, a continuously evolving field, has led to decreased 
human labor, increased production speed, and reduced error rates. This 
project uses a ball and plate system to illustrate these concepts, 
focusing on the PID control algorithm for system automation.

Supervisor

EVREN BARIŞ GÜNEŞ - 21828533
MUSA ERTEN - 21329061

SONER ÖKSÜZ - 21985370

Electrical Design RequirementsElectrical Design Requirements

Solution MethodologySolution Methodology

Ogata, K. (2002) Modern Control Engineering. 4th ed. Prentice Hall.

Tracking control of a ball on plate system using PID controller and Lead/Lag compensator with a double loop
feedback scheme (n.d.).

Okafor, J.E., Udekwe, D., Ibrahim, Y., Bashir Mu’azu, M. & Okafor, E.G. (2020) 'Heuristic and deep
reinforcement learning-based PID control of trajectory tracking in a ball-and-plate system', Journal of
Information and Telecommunication, pp. 1-18.

Ogata, K. (2002) Modern Control Engineering. 4th ed. Prentice Hall.

Tracking control of a ball on plate system using PID controller and Lead/Lag compensator with a double loop
feedback scheme (n.d.).

Okafor, J.E., Udekwe, D., Ibrahim, Y., Bashir Mu’azu, M. & Okafor, E.G. (2020) 'Heuristic and deep
reinforcement learning-based PID control of trajectory tracking in a ball-and-plate system', Journal of
Information and Telecommunication, pp. 1-18.

ReferencesReferences

• This project was completed within the context of ELE401-402
Graduation Project courses in Hacettepe University, Faculty of 
Engineering, Department of Electrical and Electronics Engineering.

• We thank Prof. Dr. Hüseyin Demircioğlu for invaluable 
contributions to our project.

• This project was completed within the context of ELE401-402
Graduation Project courses in Hacettepe University, Faculty of 
Engineering, Department of Electrical and Electronics Engineering.

• We thank Prof. Dr. Hüseyin Demircioğlu for invaluable 
contributions to our project.

AcknowledgementsAcknowledgements

Results and DiscussionResults and Discussion

IntroductionIntroduction

Prof. Dr. HÜSEYİN DEMİRCİOĞLU
Electrical and Electronics Engineering, Hacettepe University

• Precision System Design: The Ball and Plate project is a great 
project for learning how to reduce human errors in mass-produced 
products.

• Robotic: The insights gained from the ball and plate project can be 
used in the design and production of robotic systems.

• Automation: The ball and plate project is an excellent way to 
understand the fundamental building blocks of automation 
systems.
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Figure 1: The overall electrical architecture of the system

Figure 2: The block diagram of the system

Table 1: Electrical components required for the system
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Using these transfer functions, theoretical PID parameters were 
obtained, but they were not suitable for the actual system. Therefore, 
practical parameters were determined through trial and error.

The system has been theoretically modeled, resulting in the 
transfer functions for the X and Y axes as given below.

The required PID parameters were obtained using transfear functions 
and the trial and error method. The studies were guided by our 
advisor's feedback and exmined in a simulation environment.

The necessary PID parameters for the project were obtained using 
transfer functions and the trial and error method. The studies were 
conducted according to our advisor's feedback and examined in a 
simulation environment. As a result of these studies, the integrator 
value was set to zero as it affected the system's stability. For the X-
axis, K௣ = 3 and Kௗ = 1 were determined, while for the Y-axis, K௣ = 2 
and Kௗ = 1 were calculated.

Understanding the fundamentals and principles behind the ball and 
plate project facilitates the comprehension of automation and robotics 
industries. As a result of studies in these fields, designing more precise 
and professional systems that require less human labor in the future 
will be easily achievable.

Figure 5: Root locus of the X-axis Figure 6: Root locus of the Y-axis

Figure 7: Demo of the Ball and Plate System

Figure 3:Example of Automation Figure 4: Example of Precision System


