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Abstract Recently, the importance of elemental technologies constituting smart factories is
increasing due to the 4th Industrial Revolution, and simulation is widely used as a tool to learn these
technologies. In particular, PID control is an automatic control technique used in various fields, and
most of them analyze mathematical models in certain situations or research on application
development with built-in controllers. In actual educational environment requires PID simulator
training as well as PID control principles. In this paper, we propose a model that enables education
and practice of various PID controls through 3D simulation. The proposed model implemented
virtual balls and Fan and implemented PID control by configuring a system so that the force can
be lifted by the air pressure generated in the Fan. At this time, the height of the ball was expressed
in a graph according to each gain value of the PID controller and then compared with the actual
system, and through this, satisfactory results sufficiently applicable to the actual class were
confirmed. Through the proposed model, it is expected that the rapidly increasing elemental
technology of smart factories can be used in various ways in a remote classroom environment.
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2.1 PID(Proportional-Integral-Differential) |01
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Integer order controller or Traditional controllers
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2.2 Simulation Education
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3. High AlAH

3.1 System Configuration Diagram

=29 Fig. 12 PID Aol gt Ball Control Al
ol AlA" FHERA, FA 37 E FAE
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Ball Control Simulator External Controller
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Fan
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Motor

Fig. 1. System Configuration Diagram
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3.2 System Process
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Fig. 2. System Process
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3.3 Ball Control Simulator
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Ultra-Sonic Sensor

- isNoize : bool
= Average - float
- Deviation : float

- Update() : void

GameObject Ball RigidBady

= Mass : float
- Drag : float

- AddFeree(Vectar3) : veid

+ transform : Transform KJ— = AddForce(Vector3) : void —2
+ GetHeight() : float

< fl
e float Fan Motor

- CurveRate : float

- . : void
+ Run) : void - Bezier(float, float) : float
+ Stopl) : void

Fig. 3. Ball Control Class Diagram
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3.4 Analysis Tools
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Data Write Library
-@ Registry
Field Name Description
TAG Unique Identification Name
VALUE Output Value
@ Real Time
Analysis Tools
4L File Save
Field Name Description
TAG Unique Identification Name
VALUE QOutput Value for that point
TIME Time elapsed since Trigger (ms)

Fig. 4. Data Flowchart for Analysis Tools
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4.2 Performance Analysis
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Fig. 7. Analysis Tools Using Charts
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Fig. 8. PID curve by constant value
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Fig. 9. PID curve based on ball parameters
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