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Open loop Control using Arduino

Close loop Control using Arduino

Practices

Agenda
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Open loop Control using Arduino

Arduino

Basics Control Flow

Amplifier Actuator
Command

0 – 100 %
PWM (0 – 255  0-100%)

Digital (Low and High)

Analog (0 – 5 Volt)

DC Electrical

or 

AC Electrical
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Open loop Control using Arduino

Example Control

Control ON/OFF of LED

Control Pneumatic Solenoid valve

Control Lightness of LED

Control Speed DC motor

Application Ex.

Application Ex.
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Open loop Control using Arduino

Control ON/OFF of LED
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Open loop Control using Arduino

Control Pneumatic Solenoid valve

Air inlet
Air outlet

0 – 24 Volt DC 

ON/OFF
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Open loop Control using Arduino

Control Lightness of LED
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Open loop Control using Arduino

Control Speed DC motor

0 – 24 Volt DC 

Motor Speed 0 – 4000 RPM

PWM 0 – 100% 

Adjustable % Duty cycle Device
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Close loop Control using Arduino

Basics Control Flow

Arduino + PID Amplifier Actuator

Command

SV Auto adjust input command

Output Feedback (PV)
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Close loop Control using Arduino

Digital PID Controller

DC motor Close loop Speed control

Temperature Close loop control
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Close loop Control using Arduino

DC motor Close loop Speed control

PWM 0 – 100% 

0 – 24 Volt DC 

Motor 0 – 24 Volt

Encoder

Set Speed

Actual speed

-Comparator

-Controller Algorithm

-Processing
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Temperature Close loop control

220V

4-20 mAHeater

Thermocouple
Main Controller unit

Phase angle 

power control 

SSR

Arduino + PID

Close loop Control using ArduinoClose loop Control using Arduino
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Digital PID Controller

Arduino + PID

Command

SV Auto adjust input command

Vc

PWM 0 – 100% 

Close loop Control using Arduino

Processes
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Close loop Control using Arduino

Digital PID Controller
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Close loop Control using Arduino

Digital PID Controller
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Practices

Example Voltage response control of RC circuit
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Practices

Open loop 2nd order RC circuit

System analysis using python

>>>
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Practices

Open loop 2nd order RC circuit

System analysis using python

Step input
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Example Voltage response control of RC circuit

PWM 0 – 100% 

GND

INTPUT

0 – 5V

Vc

Practices

1R 2R

1C
2C
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Time response of Step input

Practices
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Time response of Step input form python

#Vin#Vc#

Practices
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Time response of Step input form python

Practices
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Time response of Step input form python

Practices
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Time response of Step input form python

Practices

Simulation Experiment
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Time response of Step input form python

Practices
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Time response of Step input form python

Practices
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Practices

Close loop 2nd order RC circuit
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Practices

Close loop 2nd order RC circuit

Kp = 15

Ki  = 15

Kd = 0
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Practices

Close loop 2nd order RC circuit
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Practices

Close loop 2nd order RC circuit
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Practices

Developed software using python

Updated parameter to Arduino

EX. 2P2I0D50S

Data logger
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Practices

PID Controller Design Method 1

Process reaction curve
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Practices

PID Controller Design Method 1 Process reaction curve

1

2

3
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Practices

PID Controller Design Method 1 Process reaction curve

L = 2.9 – 2.7 = 0.2

T = 5.2 – 2.9 = 2.3
Using PI Controller

2.3
0.9( ) 10.35

0.2
PK  

0.2
0.67

0.3
iT  

10.35PK 

10.35
15.45

0.67
IK  
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Practices

PID Controller Design Method 1 Process reaction curve

Overshoot = 16.7%
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Practices

PID Controller Design Method 3

Model based tuning
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Practices

- Initial Gauss Kp = 20, Ki = 20

- Collect data in desire operating range
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Practices

PID Controller Design Method 3 Model based tuning

Use for Model estimation
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Practices

PID Controller Design Method 3 Model based tuning

1

2
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Practices

PID Controller Design Method 3 Model based tuning
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Practices

PID Controller Design Method 3 Model based tuning

98.89 %
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Practices

PID Controller Design Method 3 Model based tuning
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Practices

PID Controller Design Method 3 Model based tuning
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Practices

PID Controller Design Method 3 Model based tuning
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Practices

PID Controller Design Method 3 Model based tuning
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Practices

PID Controller Design Method 3 Model based tuning

Controller testing
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Practices

PID Controller Design Method 3 Model based tuning

Design Testing

Peak time 8 s setting time 14 s



48

Practices

Practices Application

DC motor Speed Control

Power supply

DC motor Gear

Arduino

Motor Drive
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Practices

- Initial Gauss Kp = 0.5, Ki = 0.5

- Collect data in desire operating range

Experiment data
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Practices

Best Fitted model 94.21 %
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Practices

Controller Design
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Practices

Controller Design

Design

Settling time 2 s

Testing


