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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper, a new design approach for an admittance control method is presented to deal with the
Received 05 August 2017 environmental disturbances for user-in-charge exoskeletons. Since the challenge of maintaining the
Accepted 09 October 2017 stability of the robot and the human is met by the user, environmental disturbances as a set of external

Available Online 10 N 2017 - ; -
vailable Online 10 November 20 forces should be considered. However, the proposed control methods have already ignored the issue and

focused on presenting a desired dynamic relation between the interaction forces and the robot motion.

Keywords:

Admittance Control This paper aims to find a control solution to maintain the desired behavior of the classical controllers in
Impedance Control response to the interaction forces as well as to deal with disturbances properly. For this purpose, a
User-in-charge Exoskeleton control structure is developed by substituting an impedance control method for the low-level layer of an

Interaction Force

- ) admittance controller. A simulation on an exoskeleton leg is conducted to evaluate the performance of
Environmental Disturbance

the proposed controller in comparison with the classical control methods for user-in-charge
exoskeletons. In contrast to conventional control methods, the results shows that the proposed controller
can deal with both the interaction forces and the disturbances properly as a consequence of establishing
different dynamic mappings for each of them.
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Fig. 1 The robot leg posture a) before impact b) at the impact time c) after impact in the presence of an admittance controller designed based on the
inverse dynamics of the robot d) after impact in the presence of an ideal position controller as the lower level of the admittance controller
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Fig. 5 The schematic layout of the proposed controller
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Fig. 6 The schematic of the robot model
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Fig. 7 The positions of the desired model and the robot using the
different controllers
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Fig. 12 Hip joint positions based on the different controllers in the
presence of a disturbance

ol (slo ISz o Saliys sl by (X Jao agl Jloges 12 S
il jgam o oolgiin Y 5 combam il )8 2 g5l g5

n
1

Desired model, Admittance Cont.-typel
— — SAC Controller

"""" Admittance Controller-type2

= = == Proposed Controller

Disturbance is exerted /I

q (rad)

-3
0 2 4 6 8 10
t (s)
Fig. 13 The knee joint positions based on the different controllers in the
presence of a disturbance
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Fig. 10 The angular velocity of the knee joint for the different
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Fig. 14 The tracking errors of the hip joint generated by the interaction
forces in the first-order, second-order type-1 and second-order type-2
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