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A Study on Pose Control for Inverted Pendulum System using
PID Algorithm
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Abstract Currently, inverted pendulums are being studied in many fields, including posture control of
missiles, rockets, etc, and bipedal robots. In this study, the vertical posture control of the pendulum
was studied by constructing a rotary inverted pendulum using a 256-pulse rotary encoder and a DC
motor. In the case of nonlinear systems, complex algorithms and controllers are required, but a control
method using the classic and relatively simple PID(Proportional Integral Derivation) algorithm was
applied to the rotating inverted pendulum system, and a simple but desired method was studied. The
rotating inverted pendulum system used in this study is a nonlinear and unstable system, and a PID
controller using Microchip's dsPIC30F4013 embedded processor was designed and implemented in linear
modeling. Usually, PID controllers are designed by combining one or two or more types, and have the
advantage of having a simple structure compared to excellent control performance and that control
gain adjustment is relatively easy compared to other controllers. In this study, the physical structure of
the system was analyzed using mathematical methods and control for vertical balance of a rotating
inverted pendulum was realized through modeling. In addition, the feasibility of controlling with a PID
controller using a rotating inverted pendulum was verified through simulation and experiment.
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Fig. 2. Rotating Inverted Pendulum Motion
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