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Theory Analysis and model development on a

constraint servo control system

Fu Rongrong, Tian Yongsheng, Hou Peiguo, Bao Tiantian
(School of Electrical Engineering, Yanshan University, Qinhuangdao 066004 )
Abstract

This research comes from the field of medical rehabilitation, it helps disabled person repair human sensory-mo-
tor functions. On this background, a task by emulating everyday scenario is modeled. The system analyses are pro-
cessed from different aspects of D’ Alembet principle and energy safety margin. A conceptual ‘ cup and ball’ model
is proposed to emulate the everyday activity of transporting a cup of water without water spilling. Based on
equilibrium equations and Euler-Lagrange equation, an appropriate mathematical model of the system is developed,
which can reveal motion states in this system and provide the theoretic foundation for realizing this task. The con-
trollability and observability analyses are given after the mathematical model obtained, and experiment results show
that this system is both completely state controllable and observable. This study provides a new dynamic object for
control research in the field of medical rehabilitation.

Key words: complex dynamic system, mathematical modelling, Euler-Lagrange equation, controllability and

observability analysis
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