
 

  

 

Aalborg Universitet

Editorial for the special issue on wearable robots and intelligent device

Wu, Xinyu; Bai, Shaoping; O'Sullivan, Leonard

Published in:
Biomimetic Intelligence and Robotics

DOI (link to publication from Publisher):
10.1016/j.birob.2023.100102

Creative Commons License
CC BY-NC-ND 4.0

Publication date:
2023

Document Version
Publisher's PDF, also known as Version of record

Link to publication from Aalborg University

Citation for published version (APA):
Wu, X., Bai, S., & O'Sullivan, L. (2023). Editorial for the special issue on wearable robots and intelligent device.
Biomimetic Intelligence and Robotics, 3(2), Article 100102. https://doi.org/10.1016/j.birob.2023.100102

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            - Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            - You may not further distribute the material or use it for any profit-making activity or commercial gain
            - You may freely distribute the URL identifying the publication in the public portal -
Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: April 25, 2024

https://doi.org/10.1016/j.birob.2023.100102
https://vbn.aau.dk/en/publications/54af72cb-9f5d-4279-a5b5-3ae3b55aab5f
https://doi.org/10.1016/j.birob.2023.100102


Biomimetic Intelligence and Robotics 3 (2023) 100102

a
o
W
t
u
f

d
u
p
a
a
i

r
r
a
s
s

o
a
r
a
v
1
s
w

t
c
t
n
w
p
d
s
c

w
w
s
b
h
e
v
t

Contents lists available at ScienceDirect

Biomimetic Intelligence and Robotics

journal homepage: www.elsevier.com/locate/birob

Editorial

Editorial for the special issue onwearable robots and intelligent device
Wearable devices have a long history, even though wear-
ble robots as emerging area is relatively new. An early report
f wearable device can be found in the book Tian Gong Kai
u ( ), published in 1637 where an ancient mechanism

hat was mounted on human body for cotton fluffing was doc-
mented. This type of wearable cotton fluffing tool can still be
ound in rural areas of China today.

Modern wearable robots and intelligent devices were mainly
eveloped in last two decades. They are developed for human
sers to enhance their motion and physical capabilities with ap-
lications mostly in rehabilitation, military, and industrial fields,
mong others [1–3]. Wearable technology is progressing rapidly
ddressing challenging issues covering robot design, novel sens-
ng techniques, control methods and applications.

This special issue on ‘‘Wearable Robots and Intelligent Device’’
eports original research contributions and reviews on the cur-
ent state-of-the-art in this field. It contains five papers covering
broad range of topics including robot modeling and control,

imulation, sensors, terrain detection, each for human-centered
ystems and applications.
The paper by Liao et al. [4] presents a control interface based

n sEMG enveloped signal for a collaborative upper-limb wear-
ble robot. Their objective is to improve the accuracy of sEMG
ecognition based on the Time-Domain (TD) features. This was
chieved through a device designed to obtain the sEMG en-
elope signal. They also developed a method to transform the
1-dimensional feature into a five-dimensional envelope feature
et. Finally, a recognition algorithm based on a neural network
as proposed and tested for gesture classification.
Yang et al. investigated terrain classification and force assis-

ance strategies to address challenges of walking assistance in
omplex environments [5]. A Vision Transformer (ViT) and op-
imized control algorithm, known as a ViT-Based Terrain Recog-
ition System (TTRS), was developed. The TTRS is integrated
ith a soft exosuit with force assistance strategies proposed to
rovide different force assistance to the exosuit when walking in
ifferent terrains. The system was tested with seven able-bodied
ubjects, showing promising results that demonstrated a terrain
lassification accuracy of 99%.
The review paper by Wang al. [6] provides an overview of

earable sensors for activity monitoring and motion control of
earable devices, including for exoskeletons. In the review, sen-
or technologies, including electromechanical, bioelectrical, and
iomechanical sensors, are firstly outlined. Their applications in
ealthcare, daily life and robot control are reviewed. Moreover,
xisting commercial wearable products are listed, which pro-
ide useful information for researchers to facilitate sensor selec-
ion. In addition, computation methods, in particular, machine
https://doi.org/10.1016/j.birob.2023.100102
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learning techniques for motion classification and analysis, are
summarized. Finally, future research issues are identified and
discussed.

In the survey paper by Wu [7], a systematic literature search
was conducted, covering a total of 65 studies, focusing on use
of Inertial Measurement Unit (IMU) based motion capture sys-
tems for rehabilitation applications. The survey showed that the
primary focus of the studies was for stroke patients. Addition-
ally, general rehabilitation without targeting a specific pathology
emphasized on gait analysis, for which the most common setup
was two IMUs measuring spatiotemporal parameters of the lower
limb. The survey reveals that the upper limb studies lacked train-
ing applications, arguably due to the limited battery life and
sensor drift.

The paper by Xiong and Fang presents their study on vari-
able impedance control for safe robot and human interaction
in unknown external environments [8]. The paper first outlines
the state-of-the-art of research on intelligent skills in human
and robot. An Online Impedance Adaptation Control (OIAC) for
variable compliant joint motions is introduced. OIAC is a feed-
back control which can be integrated into a feedforward con-
trol, e.g., learned by data-driven methods, to achieve intelligent
robot control. Research examples are included with Python code
available for quick implementation purpose.

The Guest Editors thank all authors and reviewers who made
great contributions to this Special Issue. All the of papers under-
went a two-round rigorous review process to ensure the high
quality of the publications. A special thanks to the journal Editors
for their support and effort in the organization and publication
of this Special Issue. We hope the papers in this collection are
helpful for researchers to develop advanced wearable robots and
sensors for the benefit of our society.
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