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Abstract: Human exploration of terrestrial, aerial, spatial, and aquatic environments has never ceased,
and this process involves complex scientific problems related to multi-domain and multi-medium
environments. As typical examples of machines capable of crossing different environments, mobile robots
are expected to explore broader land, higher sky, farther space, and deeper seabed in the future but this
presents a significant challenge for mobile robots to maintain high performance in multi-domain and multi-
medium environments. This paper first introduces the scientific fusion of mobile robots in energy, space-
time, and information domains, highlighting their increasingly important role in exploring new domains
and media. Then, it summarizes the basic theoretical research, applications, and development status of
mobile robots in areas such as supporting and traction technology, speed and stability technology, and
interaction and collaborative technology. Finally, suggestions are proposed to address the key challenges

related to the maneuverability and operational intelligence of multi-domain and multi-medium mobile
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robots. The aim is to enable these machines to perform tasks that are beyond human reach, and to

facilitate the widespread application of robot equipment systems in multi-domain and multi-medium

environments.

Keywords: mobile robot; cross-domain and trans-medium; energy domain; space-time domain;

information domain
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Fig. 1 Cross-domain and trans-medium robots
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