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Modeling and controller design of Reaction Wheel
Pendulum

chenzhigiang, guolei, songyuan
(School of Artificial Intelligence,Beijing University of Posts and

Telecommunications,Beijing,100876)
Abstract: In this paper, the attitude control problem of the Reaction Wheel Pendulum was studied. For
the dynamic modeling problem of the reaction wheel pendulum, the dynamic model of the reaction
wheel pendulum was established based on the RHONN model through the data-driven method. Then,
aiming at the design problem of the reaction wheel pendulum controller, the inverse optimal control
algorithm was used to design the reaction wheel pendulum controller, and the stability control near the
equilibrium point of the system was realized. In this paper, a virtual prototype of reaction wheel
pendulum is built in MATLAB\Simspace, and simulation experiments are carried out to verify the
effectiveness of the inverse optimal controller designed in this paper. The experiment is compared
with PID controller. The experimental results show that the inverse optimal controller designed in this
paper has good dynamic characteristics of small overshoot and fast convergence.
Key words: Control theory and Control Engineering; Recurrent high-order neural network; Inverse
optimal control; Dynamic modeling
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Tab.1 Quality geometric parameters of Reaction Wheel Pendulum virtual prototype

s Hi
mpole (kg) 0.12
m, (kg) 0.1508
r(m) 0.06
rpole (m) 0.3
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Fig.3 The predicted value of pendulum bar inclination Angle and RHONN model of Reaction Wheel
Pendulum virtual Prototype

P e Y R R 30 1 S A TS (R A% AR E LB AT o0 210 ¢80ty 2 e i SR 3
VAR (RN VA Ak o s h e o i R R HES -2
22 BRI

AR W B L HI AR T R A TR IS ER AN B P il 4%, JF 5 PID $%
HEFHEAT 1 L. SRR 13 T A OB D V2 S B T SR A R

G, NIRRT H ST R AR IR RE, R T = 0 s I 20 3RA T S A A% 95T 3%
BRI o RIU(-5,5) deg (353504 IFERHEAT T 200 Y07 B8 . Fibi] SR A0 RE 5 1
FHIAE IR RIS AR AE K 0.5 s A7 G BIIAT 4 k. 78 +5 deg HJUa F5AT T i[5 2 2 ]
4 IR



mﬂHiEXEﬁ http://www.paper.edu.cn

+5 deg initial roll angle
-5 deg initial roll angle

i 15 2 25 3
times(s)
Bl 4 WRALIE I A E 25 deg FATAA FIAGIRAS N MR SOUREALIZAT 50 A9 i Jo7 i 2
150 Fig.4 Pendulum tilt response curve of virtual prototype in the initial state of +5 deg pendulum tilt of inverse
optimal controller
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Fig.5 Pendulum tilt response curve of virtual prototype in the initial state of +5 deg pendulum tilt of PID
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