
Accepted Manuscript

Adaptive task-space control of robot manipulators using the Fourier series ex-
pansion without task-space velocity measurements

Reza Gholipour, Mohammad Mehdi Fateh

PII: S0263-2241(18)30278-1
DOI: https://doi.org/10.1016/j.measurement.2018.04.003
Reference: MEASUR 5404

To appear in: Measurement

Received Date: 28 November 2017
Accepted Date: 1 April 2018

Please cite this article as: R. Gholipour, M.M. Fateh, Adaptive task-space control of robot manipulators using the
Fourier series expansion without task-space velocity measurements, Measurement (2018), doi: https://doi.org/
10.1016/j.measurement.2018.04.003

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.measurement.2018.04.003
https://doi.org/10.1016/j.measurement.2018.04.003
https://doi.org/10.1016/j.measurement.2018.04.003
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Abstract

Many control approaches presented in the field of robotics require velocity sig-

nals, which are not usually provided by many commercial robots. The novelty of

this paper is designing an adaptive model-free observer for robot manipulators

in the task-space without the use of task-space velocity measurements. To com-

pensate for the uncertainties and nonlinearities in the observer and controller,

the Fourier series are utilized. Using Lyapunov stability theorem and Barbalat’s

lemma, it is guaranteed that the tracking error and also the observer estima-

tion error converge to zero. The case study is an articulated robot manipulator

driven by permanent magnet DC motors. Simulation results and comparison

with an extended state observer and linear observer verify the effectiveness of

the proposed algorithm.
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1. Introduction

During the last decades, we have witnessed an increasing trend towards ap-

plication of nonlinear control to various industrial systems such as robot manip-

ulators. Among various approaches of nonlinear control, model-based control
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