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Abstract: Industrial robots and associated control methods are

continuously developing. With the recent progress in the field of

artificial intelligence, new perspectives in industrial robot control

strategies have emerged, and prospects towards cognitive robots

have arisen. Al-based robotic systems are strongly becoming one

of the main areas of focus, as flexibility and deep understanding of complex manufacturing processes are
becoming the key advantage to raise competitiveness. This review first expresses the significance of smart
industrial robot control in manufacturing towards future factories by listing the needs, requirements and
introducing the envisioned concept of smart industrial robots. Secondly, the current trends that are based
on different learning strategies and methods are explored. Current computer-vision, deep reinforcement
learning and imitation learning based robot control approaches and possible applications in manufacturing
are investigated. Gaps, challenges, limitations and open issues are identified along the way.
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Abstract: Multi-Object Tracking (MOT) techniques have been under

continuous research and increasingly applied in a diverse range of

tasks. One area in particular concerns its application in navigation

tasks of assistive mobile robots, with the aim to increase the mobility

and autonomy of people suffering from mobility decay, or severe

motor impairments, due to muscular, neurological, or osteoarticular

decay. Therefore, in this work, having in view navigation tasks for

assistive mobile robots, an evaluation study of two MOTs by detection

algorithms, SORT and Deep-SORT, is presented. To improve the data association of both methods, which
are solved as a linear assignment problem with a generated cost matrix, a set of new object tracking data
association cost matrices based on intersection over union, Euclidean distances, and bounding box metrics
is proposed. For the evaluation of the MOT by detection in a real-time pipeline, the YOLOv3 is used to detect
and classify the objects available on images. In addition, to perform the proposed evaluation aiming at
assistive platforms, the ISR Tracking dataset, which represents the object conditions under which real
robotic platforms may navigate, is presented. Experimental evaluations were also carried out on the MOT17
dataset. Promising results were achieved by the proposed object tracking data association cost matrices,
showing an improvement in the majority of the MOT evaluation metrics compared to the default data
association cost matrix. In addition, promising frame rate values were attained by the pipeline composed of
the detector and the tracking module.
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Abstract: Odometry is a simple and practical method that provides

a periodic real-time estimation of the relative displacement of a

mobile robot based on the measurement of the angular rotational

speed of its wheels. The main disadvantage of odometry is its

unbounded accumulation of errors, a factor that reduces the

accuracy of the estimation of the absolute position and orientation

of a mobile robot. This paper proposes a general procedure to

evaluate and correct the systematic odometry errors of a human-

sized three-wheeled omnidirectional mobile robot designed as

a versatile personal assistant tool. The correction procedure is

based on the definition of 36 individual calibration trajectories

which together depict a flower-shaped figure, on the measurement

of the odometry and ground truth trajectory of each calibration trajectory, and on the application of
several strategies to iteratively adjust the effective value of the kinematic parameters of the mobile robot
in order to match the estimated final position from these two trajectories. The results have shown an
average improvement of 82.14% in the estimation of the final position and orientation of the mobile robot.
Therefore, these results can be used for odometry calibration during the manufacturing of human-sized
three-wheeled omnidirectional mobile robots.
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Authors: Yiyang Chen, Chuanxin Cheng, Yueyuan Zhang, Xinlin Li and Lining Sun

Abstract: A mobile robot is a futuristic technology that is changing

the industry of automobiles as well as boosting the operations of

on-demand services and applications. The navigation capability of

mobile robots is a crucial task and one of the complex processes

that guarantees moving from a starting position to a destination. To

prevent any potential incidents or accidents, navigation must focus

on the obstacle avoidanceissue. This paper considers the navigation

scenario of a mobile robot with a finite number of motion types

without global environmental information. In addition, appropriate

human decisions on motion types were collected in situations involving various obstacle features, and
the corresponding environmental information was also recorded with the human decisions to establish
a database. Further, an algorithm is proposed to train a neural network model via supervising learning
using the collected data to replicate the human decision-making process under the same navigation
scenario. The performance of the neural network-based decision-making method was cross-validated
using both training and testing data to show an accuracy level close to 90%. In addition, the trained
neural network model was installed on a virtual mobile robot within a mobile robot navigation simulator
to interact with the environment and to make the decisions, and the results showed the effectiveness and
efficacy of the proposed algorithm.
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Elisa Taglione, Matteo Laffranchi and Lorenzo De Michieli

Abstract: In the last decade, several exoskeletons for shoulder

rehabilitation have been presented in the literature. Most of these

devices focus on the shoulder complex and limit the normal mobility

of the rest of the body, forcing the patient into a fixed standing or

sitting position. Nevertheless, this severely limits the range of

activities that can potentially be simulated during the rehabilitation,

preventing the execution of occupational therapy which involves

the execution of tasks based on activities of daily living (ADLs). These tasks involve different muscular groups
and whole-body movements, such as, e.g., picking up objects from the ground. To enable whole-body
functional rehabilitation, the challenge is to shift the paradigm of robotic rehabilitation towards machines
that can enable wide workspaces and high mobility. In this perspective, here we present Float: an upper-
limb exoskeleton designed to promote and accelerate the motor and functional recovery of the shoulder
joint complex following post-traumatic or post-surgical injuries. Indeed, Float allows the patient to move
freely in a very large workspace. The key component that enables this is a passive polyarticulated arm
which supports the total exoskeleton weight and allows the patient to move freely in space, empowering
rehabilitation through a deeper interaction with the surrounding environment. A characterization of the
reachable workspace of both the exoskeleton and the polyarticulated passive arm is presented. These
results support the conclusion that a patient wearing Float can perform a wide variety of ADLs without
bearing its weight.

Topical Collection:

Advances in Automation and Robotics
Collection Editors: Prof. Dr. Manuel Armada and Dr. Roemi Fernandez

Books

Aerial Robotics Automation and Robotics:
for Inspection and Latest Achievements,
Maintenance Challenges and Prospects
(] 55

I r

[




MDPI is a member of

RSPA .2, STM' [cors  SERE

Crossref
The Association of Society
Learned & Professional for Scholarl,
k‘ i?mmm y DOAJ

Follow

ORCID

f facebook.com/MDPIOpenAccessPublishing
3 twittercom/MDPIOpenAccess

IN linkedin.com/company/mdpi
instagram.com/mdpiopenaccess

6 weibo.com/mdpicn

R Wechat: MDPI-China

Subscribe

blog.mdpi.com

mdpi.com mdpi.com/journal/applsci

Visit mdpi.com for a full list of offices and contact information.
MDPI is a company registered in Basel, Switzerland, No. CH-270.3.014.334-3,
whose registered office is at St. Alban-Anlage 66, CH-4052 Basel, Switzerland.



