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Fig. 1 Trend diagram of the leg design evolution
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Fig. 2 Quadruped robot with an active waist
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Research status on jumping function of quadruped robots

HUA Congcong' YANG Zihe' XIA Yanting' YAN Jianrong® GAO Guanjian' LUO Fuliang'
MA Wenshuo' LI Zhijie'
(1. Hangzhou Shenhao Technology Co., Ltd., Hangzhou 311100, China)
(2. The 52™ Research Institute of China Electronics Technology Corporation, Hangzhou 310061, China)

Abstract: [Significance] The jumping function of quadruped robots is an important ability to achieve high maneuverability
and adaptability in complex environments. [Analysis] The current research status of the jumping function of quadruped robots
was reviewed, including the latest progress in the structural design, the control model design, and the control algorithm design.
In terms of the structural design based on the jumping function, the skeleton structure, joint design, and material selection of
quadruped robots were optimized to improve the jumping ability and the stability. In the design of control models based on the
jumping function, various dynamic models were proposed to describe the jumping behavior of quadruped robots. These models
can be used to predict and optimize the jumping performance, and provide a foundation for the subsequent control algorithm
design. An accurate control model can ensure the stable and precise control, thereby improving the jumping performance and
adaptability of robots. In the design of control algorithms based on the jumping function, traditional control methods such as PID
control, fuzzy control, and adaptive control were widely used in the control of jumping function. In addition, advanced control
methods such as reinforcement learning, neural networks, and genetic algorithms also were explored and applied. These methods
can improve the jumping performance, the stability, and the adaptability, enabling robots to achieve efficient jumping in dynamic
and complex environments.

Key words: Quadruped robot; Jumping function; Structure design; Control model; Control algorithm



