
Applications

The Quanser Rotary Inverted Pendulum consists of a flat arm, or hub, with a pivot at one end and a

metal shaft on the other end. The pivot-end can be mounted on top of the SRV02 load gear shaft

and fastened with screws. The actual pendulum link is fastened onto the metal shaft and the shaft

is instrumented with a sensor to measure its angle. The result is a horizontally rotating arm with a

pendulum at the end.

The student is challenged to apply the Euler-Lagrange equations to find the system equations of

motion, followed by their linearization and state-space representation. This experiment supports

studying and demonstrating both dynamic and static instability concepts and practices in control

engineering (controllability, companion matrix, pole placement, feedback control, swing-up control).

Specifications
Damping ratio:  = 0.7

Natural frequency: ωn = 4 rad/s

Maximum pendulum angle deflection:  |α| < 15

Maximum control effort / voltage: |Vm| < 10 V

Simulink block diagramWiring diagram

Rotary Inverted Pendulum
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Equations of motion
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PoC: Prof. Oleg Yakimenko, Bu-223

oayakime@nps.edu, (831) 656-2826


