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Abstract:

In this paper, the imitation of central nervous system control of human lower limb is done and the controller simulation

for ankle joints is presented. The CNS control is... Show More
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I. Introduction

The understanding of central nervous system (CNS) functioning in sense of multi-joints coordination and control is

actual and important problem. This contributes to dynamic motion reconstruction of the human lower limbs, and

makes possible to develop the methodological basis for designing the devices for mechano-therapy and providing

rehabilitation of patients with impaired motor function of the lower extremities. This task can be realized with use of

model-based control strategy, computer simulation and human motion reconstruction. It can make possible to

simulate the biomechanical human capabilities and the corresponding movements of the limbs. In this context the

study of existing dynamic models of human lower limbs can be used for determining the parameters of prostheses

and prosthetic systems at the early stage of their designing, as well as for the studies of the control systems and

stability of such devices. These theoretically projected devices can be used for the rehabilitation of patients in

kinesiology and physical therapy because this is constructions can allow to load the lower limbs exercises by

simulating muscle activity, improving function and preventing the adverse effects of prolonged forced inactivity.

Related models were used extensively in the study of musculoskeletal specifications and movement coordination,

e.g. [1], 3 – 8]. In this aspect a lot of known methods has limited applicability to real needs. This is explained by the

fact that the human posture control system studied in [5 – 8, 11] accommodates a wide variety of requirements.

From the other side, the CNS must select appropriate muscle activation patterns for an assortment of perturbation

types and magnitudes ([7, 11] in accordance with biomechanical constraints ( [8, 14]). From the other hand, our

study can be useful to apply for the problems concerning integrating robot and human into a common system,

which are also among the most challenging research problems [15].
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