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Abstract

The gymnastic robot is a nonlinear, strongly coupled, multi-state underactuated system and be-
longs to the natural unstable systems in the stable region. This kind of system can reflect the key
problems of many control areas, and a lot of scholars have devoted themselves to the research of
controlling the gymnastic robot. This paper reviews the domestic and foreign research on the ho-
rizontal bar gymnastic robot. In the paper, the relevant theories and methods of the research on
the dynamic modeling and motion control of the gymnastic robot are analyzed and discussed, the
control on the swing up, balance, acceleration and giant-swing motion movement of the gymnastic
robot is analyzed in detail, furthermore, the existing problems are discussed, and the development
trend in the future is prospected.
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Figure 1. n-DOF gymnastic robot [35]
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Figure 2. 2-DOF gymnastic robot [36]
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Figure 4. Swing-up movement of a gymnast

E 4. hiRE R EATENE

mfﬂ%bhh 6)F€f’ ()
<n¥i] <m?1@/ 3)

Figure 5. 6 stages of the swing-up
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