
 

Accepted Manuscript

Adaptive Neural Network-Based Visual Servoing Control for
Manipulator With Unknown Output Nonlinearities

Fujie Wang, Zhi Liu, C. L. Philip Chen, Yun Zhang

PII: S0020-0255(16)31023-4
DOI: 10.1016/j.ins.2018.03.057
Reference: INS 13535

To appear in: Information Sciences

Received date: 21 September 2016
Revised date: 3 February 2018
Accepted date: 23 March 2018

Please cite this article as: Fujie Wang, Zhi Liu, C. L. Philip Chen, Yun Zhang, Adaptive Neural Network-
Based Visual Servoing Control for Manipulator With Unknown Output Nonlinearities, Information Sci-
ences (2018), doi: 10.1016/j.ins.2018.03.057

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.ins.2018.03.057
https://doi.org/10.1016/j.ins.2018.03.057


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Adaptive Neural Network-Based Visual Servoing Control for
Manipulator With Unknown Output Nonlinearities

Fujie Wanga, Zhi Liua,∗, C. L. Philip Chenb, Yun Zhanga

aFaculty of Automation, Guangdong University of Technology, Guangzhou, Guangdong, China
bFaculty of Science and Technology, University of Macau, Macau, China

Abstract

In this paper, the problem of neural network control for visual servoing robotic system is ad-
dressed, where the unmodeled dynamics and output nonlinearity are taken into account simulta-
neously. An adaptive neural network module is constructed to approach the unknown dynamics,
upon which, the robot dynamics are not required to be linearly decomposable and structurally
known. The major superiority of this module lies in its conciseness and the computational-
reduction operation. Moreover, the output nonlinearity is considered, and its undesirable effect is
subsequently tackled without a prior knowledge of the model parameters in output mechanism. It
is proven by the Lyapunov method that the image-space tracking error is driven to an adjustable
neighborhood of origin. Numerical simulations and experiments under various situations are
used to validate the performance of the proposed adaptive neural network based scheme.
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1. Introduction

Visual servoing(VS) robotic systems have many potential applications such as industry, agri-
culture, military and life service field due to its high accuracy of accomplishing sophisticated
tasks, see, e.g., [1, 39, 20, 36, 37, 38, 26, 35, 45, 41]. Via exploiting the linearity-in-parameters
feature, the recent studies in [20, 39, 36, 37, 38] systematically investigated image-based vi-
sual servoing(IBVS) controllers for performing adaptive tracking/regulation tasks under eye-to-
hand(ETH) [39, 36, 37] and eye-in-hand(EIH) configurations [38]. However, the linearity-in-
parameters condition assumes that the exact knowledge of the physical robot-architecture can be
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