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Abstract: This literature review presents a comprehensive analysis of the use and potential application
scenarios of collaborative robots in the industrial working world, focusing on their impact on human work,
safety, and health in the context of Industry 4.0. The aim is to provide a holistic evaluation of the
employment of collaborative robots in the current and future working world, which is being increasingly
driven by the automation and digitization of production processes, and which can be outlined using the
term Work 4.0. In this context, the forms of work organization, and the demands and impacts on humans
are changing profoundly. Collaborative robots represent a key technology to aid the transition. The review
utilizes expert interviews for identifying relevant keywords, and follows the Preferred Reporting Items for
Systematic Review and Meta-Analyses (PRISMA) framework to evaluate peer-reviewed literature between
2002 and January 2022. The analysis includes forms of interaction, and the distribution of roles, control
interfaces, safety procedures, and ergonomics and health. In addition, the review offers a heatmap
displaying the research topics of 715 publications for each year, and a database of these publications in
BibTeX format that is publicly accessible. The review highlights the challenges, potential benefits, and
trends of using collaborative robots in the industrial working world, emphasizing the importance of a
careful evaluation of their impact on human work, safety, and health. It offers a tool set for researchers and
practitioners to further explore and evaluate the employment of collaborative robots in Work 4.0.
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L. INTRODUCTION
Robotics research has a unique allure for both academia and the industry due to its potential for groundbreaking
innovation and real-world applications [1,2]. Robotics research and applications encompass a broad range of topics,
challenges, and opportunities. The topics in this Special Issue represent just a small fraction of the diverse and
interdisciplinary field of robotics, which intersects with areas such as materials science and mechatronics, computer
science, hardware engineering, robot kinematics, and bionics [3,4]. Fast-paced development in sensor hardware, robot
perception, smart decision-making strategy, and gripper designs allows robots to react in “real-time” to the environment
and thus work intelligently alongside human beings [5]. More crucially, artificial intelligence (AI) integrated into
robotic applications has the potential to revolutionize various aspects of human life, offering a wide range of benefits
and support
Soft robotics focuses on the research and development of robots with compliant and flexible structures that are inspired
by natural organisms. These robots can better adapt to dynamic environments and are often used in applications such as
medical robotics, search and rescue tasks, and outdoor exploration [6].
Similarly, bio-inspired robotics draws inspiration from biology to design robots that mimic the structure and behavior
of living organisms. This includes biomimetic locomotion, sensory systems inspired by animal perception, and soft
actuators inspired by muscles and tendons [7].
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Manipulation focuses on the development of robotic arms and hands that are capable of grasping, manipulating, and
interacting with objects in a dexterous and precise manner. Primary applications include industrial automation,
warehouse logistics, and assistive robotics for space applications [8].

Motion planning involves the algorithms and techniques used to plan the path of a robot from the current state to a
desired state while avoiding obstacles and adhering to constraints without any human intervention. Robot motion
planning involves designing feedback systems to regulate the robot’s motion, and this ensures that it executes its
planned actions intelligently and safely [9].

II. CONCLUSION

The applications of collaborative robots, and the implementations of HRI and HRC in production processes and work
systems have been steadily increasing, especially since 2016. This is followed by an increasing degree of the transfer of
designed applications from scientific research institutions, as well as demonstration and learning factories into
production and work environments.

When implementing HRC into the production system, the advantages and disadvantages compared to a purely manual
or a fully automated solution must be considered. In this context, not only are the technical characteristics and the
profitability of robots interesting, but also the organizational and ergonomic improvement due to the collaborative robot
and its use in production and work systems.
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