Stability analysis of a human balancing model with different feedback
delays

Li Zhang' and Gabor Stepan?

LCollege of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing, China
(e-mail: zhangli@nuaa.edu.cn)
2 Department of Applied Mechanics, Budapest University of Technology and Economics, Hungary
(e-mail: stepan@mm.bme.hu)

Considering that sensory information (position, velocity and acceleration) utilized during human
balancing is associated with different conducting and processing delays, a model for human balanc-
ing with proportional-derivative-acceleration (PDA) feedback are analyzed in which the reaction
delay for acceleration signals is half of the reaction delay for position and velocity signals. The
stability charts are presented and compared with the results when the same feedback delay is
considered.



