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obotics has the power to change our lives by 
transforming manual jobs to autonomous 
ones, with increased economic growth and 
productivity. You may recall the surprising 

appearance of Sophia, the most advanced humanoid 
robot, which fluently interacted with people in 2016. 
We are eagerly waiting for Elon Musk’s Optimus to be 
available in 2027, a new humanoid robot that could 
be part of our everyday lives. NASA’s Robonaut 2 (or 
R2) was flown to the space station as part of STS-133 
mission. A robot cooker is capable of large-scale, fully 
automatic cooking. In fact, robots are coming to our 
lives with applications in space missions, underwater 
exploration, agriculture and the food industry, medi-
cine and health care, industrial automation and man-
ufacturing, security, entertainment, search and rescue, 
and education. Robotics is a multidisciplinary and 
exciting research field that crosscuts computer sci-
ence, electrical engineering, mechanical engineering, 
material science, etc.

Robotics is a rapidly growing discipline with continu-
ous innovation to meet real-life demand. In recent years, 
new forms of robots and new robotic technologies have 
been developed by robotics researchers and gradually de-
ployed in real-world applications. This special issue aims 
to open a small window to the vast territory of robotics 
research, covering robotic technologies and their appli-
cations in education, robot manipulation, space explora-
tion, and underwater exploration.

“A Summer Expedition to Robotics” [A1] focuses on 
the application of robots in science, technology, engineer-
ing and mathematics (STEM) education. It documents a 
recent robotics summer camp for K–12 students, which 
explores new ways of preparing and conducting sum-
mer camps. By integrating age-appropriate competitive 
games, the summer camp engaged students and stimu-
lated their interest in robotics. A trivia game system, as 
one of the camp projects, was implemented to assess the 
student learning outcome in a highly entertaining and 
interactive fashion. The preparation of the summer camp 
involved a variety of students, including graduate, un-
dergraduate, and high school students, to ensure that 
the program best fits the age groups without losing its 
rigorousness. As robotics and artificial intelligence (AI) 

technologies are rapidly changing the world, STEM sum-
mer camps focused on robotics will have long-term im-
pacts on K–12 students.

“An Overview of Robotic Grippers” [A2] surveys the 
state of the art in robotic gripper design and identi-
fies the future research directions in this area. The 
authors first reviewed existing grippers, which are di-
vided into anthropomimetic and nonanthropomimet-
ic. The former is further divided into underactuated 
and fully actuated, while the latter is further divided 
into biomimetic and nonbiomimetic. The article then 
discusses several critical issues in gripper design, in-
cluding perception, level of autonomy, and the ethical 
considerations of using robotic grippers. Finally, the 
authors identify several future challenges that should 
be tackled in the application of robotic grippers. As 
robots are expected to replace human labor in many 
tasks, robotic grippers will continue to be an impor-
tant and exciting area of research.

“Electroadhesive Robotics Experiment in Simulated 
Microgravity” [A3] reports the research effort by a group 
of young women who are leaning into Canadian robotics 
excellence through their investigation of how electroad-
hesive (EA) robots behave in reduced gravity while intro-
ducing a new testing procedure for rovers and adhesive 
space robotics. The proposed experiment consists of an 
automated robotic experiment conducted in a Pelican 
case that will be flown on a parabolic flight in 2023 as part  
of the Canadian Reduced Gravity Experiment Design 
Challenge competition hosted by Students for the Explo-
ration and Development of Space Canada The objectives 
include investigating whether the testing setup for relat-
ed enclosed rover and adhesive robotics experiments is 
feasible, the ability of an EA robot to adhere using simple 
EAs made of polyurethane and aluminum sheets, and 
the difference in adhesion in microgravity between con-
ductive and nonconductive surfaces.

While space explorations bring exciting images and 
video from galaxies far away, the environment under-
neath deep oceans still remains largely unknown to hu-
mans due to its unique challenges of the dark, cold, unstable, 
and high-pressure water. Underwater explorations have 
inspired generations of roboticists to develop underwa-
ter vehicles and manipulators to unravel the secrets of 
the oceans. “An Underwater Explorer Remotely Operated 
Vehicle: Unraveling the Secrets of the Ocean” [A4] gives 
an overview of underwater applications ranging from 
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coastal cruises to oceanographic 3D mapping. The article 
discusses underwater robots as an emerging way of ex-
ploring the oceans as well as the engineering challenges 
of the design, control, and operation of these robots. The 
article particularly addresses the use of underwater ro-
bots for the digital ocean collection of unknown marine 
creatures and ecological environments.

As the AI and machine learning technologies con-
tinue to advance rapidly, new robotics technologies and 
applications are expected to emerge at a fast pace. We 
hope more and more students will enter this exciting 
field, explore new research frontiers, and contribute to 
the development of next-generation robotic technolo-
gies. The IEEE Robotics and Automation Society (RAS) 
is a very vibrant technical society of IEEE that supports 
the development and exchange of scientific knowledge 
in the fields of robotics and automation, including ap-
plied and theoretical issues. The IEEE RAS runs some 
world-renowned journals and IEEE Robotics and Automa-
tion Magazine (RAM). In these journals and the magazine, 
various technical articles of interest to the international 
robotics and automation community are regularly pub-
lished, with a readership of more than 12,000 worldwide. 
Students are encouraged to follow RAS social media and 
the RAM website for exciting new developments in robot-
ics and automation.
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