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Mechanical system of inverted pendulum Control law: PD controller 
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Closed-loop transfer function 
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I. Purpose of “Control”

II. Procedure of Control System Design 

III. Control System Design for Inverted Pendulum

IV. Python: Stabilization of Inverted Pendulum 



22Python script #18-1 InvertedPendulum_odeint.py

video_InvertedPendulum.py: make animation (given script should be moved/copied to the same directory)

$ python InvertedPendulum_odeint_odeint.py [Kp] [Kv]

Calculation for alpha and beta 

sys.argv[1] sys.argv[2]
sys.argv[0]

“space”



23Python script #18-2 InvertedPendulum_odeint.py

Calculation for poles 

Calculation for critical 
conditions



24Python script #18-3 InvertedPendulum_odeint.py

✓̈ = �M(✓)�1{h(✓, ✓̇) + g(✓)� F }
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PD control 

Motion equation 

ODE calculation 

visualization

f = �{Kp(r � ✓)�Kv ✓̇}
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