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ABSTRACT

The robotic era is in the twenty-first century. The ability of robots to connect the physical and electronic worlds has long been acknowledged. Robotics, as the
most promising contender to theme the next major industrial revolution following the current third industrial revolution, is destined to play an ever-increasingly
vital role in society due to its influence in many aspects of life. Robots have evolved into indispensable instruments for remote operation and exploration, particularly
in deep-sea and space settings. In this overview, we will look at some of the significant robotics breakthroughs that have allowed people to explore and work in
remote areas
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1. INTRODUCTION

Generally, the deep ocean is the portion of the ocean below 200 metres( 656 bases), where light starts to wane, or where international shelves change into
international pitches. High pressure, low visibility, and low temperatures all attend in the deep ocean. The deep ocean is allowed

to be the biome on Earth that has been least explored because it's so delicate to pierce and study. To survive under these circumstances, organisms that
live in the deep water have developed a range of acclimations. Several different feeding strategies, including as scavenging, predation, and filtration, are
used by brutes to live in the deep water. Some of these strategies include feeding on marine snow.

The temperature at any given depth is nearly constant over long ages of time, with no seasonal changes and veritably little interannual variability. There's
no other niche on the earth with such a harmonious temperature. Still the deep- ocean remains one of the least explored regions on earth Earth. Indeed in
the mesopelagic, pressures come too great for traditional disquisition styles, challenging indispensable approaches to deep- ocean exploration. Three
approaches are used to examine the ocean's depths baited camera stations, bitsy manned submersibles, and ROVs( ever operated vehicles). Current
understanding is limited due to the difficulty and cost of probing this zone.

This journal is concentrated on the exploration and development of deep ocean Al operations. An expansion of Al functionalities is necessary for deep-
ocean disquisition. Growing autonomy and the development of intelligent platforms with software results will be profitable for operations. Large figures
of collaborative vehicles should be more largely dependable when exploring new settings due to enhanced platform intelligence.

This review's thing is to present a unborn vision for deep- ocean robotics development that integrates space technology into three crucial areas of study
biomimetic structural and energetic designs, artificial intelligence( Al), and miniaturisation of life- detecting detector technologies. In order to achieve
this, we hypothecate that endless deep- ocean scientific and artificial architectures could serve as functional testbeds for the testing and operation of the
new robotic results that will be developed in the coming decades.

The space disquisition process, like numerous other sectors, is utilising Artificial Intelligence( Al) and robotics to expedite its purpose. This takes us to
uncharted home. Developing technologies similar as machine literacy and deep literacy give openings for enterprises involved in space operations to
incorporate Al and robotics. Historically, the significance of robotics in space disquisition has been pivotal due to the negative circumstances of the solar
system'snon-terrestrial globes.

As robotic technology has advanced, further of these tests and jobs have been allocated to robots rather than living persons; robotics thereby saves lives.
While humans have set bottom on the Moon, scientific understanding of conditions on globes similar as Mars, Venus, Titan, and Jupiter is nearly entirely
grounded on robot disquisition. Humans can acquire mainly further data about space conditions when technology allows robots to reach space briskly.

2. DEEP SEA EXPLORATION

Deep- ocean disquisition is the scientific or profitable exploration of physical, chemical, and natural conditions in the ocean waters and ocean bed beyond
the international shelf. The careful compliances and establishing of natural, chemical, physical, geological, and archaeological factors of the ocean
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gathered through disquisition serve as the first step in the scientific process, setting the root for unborn exploration and decision- timber. Uncovering the
complications of ocean ecosystems can lead to new inventories of medicinal cures and vaccines, food, energy, and other coffers, as well as technologies
that replicate deep- ocean beast acclimations. Deep ocean disquisition data can help us understand how we affect and are affected by changes in the
Earth's ecosystem, similar as rainfall and climate. In the 20th century, deep- ocean disquisition changed significantly through a series of technological
discoveries, ranging from the sonar system, which can descry the presence of objects aquatic through the use of sound, to manned deep- diving submarines.
A deep- submergence vehicle( DSV) is a crewed submarine. colorful processions operate vehicles that can be defined as DSVs. DSV’s are classified into
two types exploration DSVs for disquisition and surveying, and DSRVs( Deep Submergence Deliverance Vehicle) for delivering the cortege submarine,
operations( substantially putting wiretaps on aquatic dispatches lines), or both.

I

Fig. 1 - Image of DSV.

3. ROBOTICS IN MARINE TECHNOLOGY

The digital revolution has brought about significant changes in our lives: a vast variety of internet platforms, devices, software, and, of obviously, robots
have become economic and social development accelerators. Modern robotics is entering practically every industry, including the maritime industry. In
addition to the deep sea, space represents the next boundary for human exploration and exploitation, both of which are undergoing the rapid growth of
robotic technologies. In this condition, marine scientific and industrial technologies predict autonomous collection of multidisciplinary data; biological,
oceanographic, geochemical, and environmental data, as well as in manipulation and sampling. The goal of this journal is to create a vision for future
deep-sea robotics development based on the use of space technology in three important research areas: biomimetic structural and energetic designs,
artificial intelligence (Al), and downsizing of life-detecting sensor technologies. Deep-sea exploration requires an expansion in Ai technologies. Missions
will benefit from increased autonomy and the development of intelligent platforms equipped with software solutions for on-board, real-time automated
data processing and transmission. Enhanced platform intelligence could improve error detection in swarms of cooperative vehicles exploring new areas.

Fig. 2 - Image of a presently used robot in deep-sea.

4. STRUCTURE & MOVEMENT DEPENDING ON BIOMIMETICS

Functioning in harsh circumstances, such as the deep sea, requires continuous developments in robotics as well as new technical solutions that allow
navigation in unknown and changing constantly situations. To enhance the effectiveness of future operations, this ability depends on the creation of
robotic systems capable of efficient and multi-modal locomotion, exploitation of metabolic-like renewable energy generation, and cooperation in
heterogeneous swarms. Such advancements may also be helpful in dealing with future industrial difficulties. At the time of writing, the large number of
deep-sea and exo-ocean exploration robotic systems (e.g., crawlers, rovers, or AUVs) had already been designed using a typical engineering approach,
which grants high dependability and resistance to certain frequently occurring problems, such as restricted movement in unmapped landscapes. By using
soft materials in the building of robots, it is possible to adapt to constantly changing situations while remaining sensitive in interactions with the
surroundings and resistant to future problems. This accomplishment requires the creation and production of new lighter materials formed and constructed
using unique 3D printing processes, with a volume comparable to that of seawater. Energy security is another key difficulty associated with the
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employment of (semi-) autonomous robotic systems in deep-sea research. Conventional technical solutions are restricted by the creation of efficient
batteries, the increase of their size, or the use of alternate energy carriers like hydrogen. Organisms, on the other hand, generate energy through a wide
range of biological procedures that can be replicated in artificial systems.

5. Al APPLIED IN MARINE SYSTEM

Since marine robotic devices generate a large number of different data, significant effort has been spent to automatic data handling. Al technology based
on machine learning is designed to recognize patterns in existing data and then apply that knowledge to new data without the need for human interaction.
Intelligent apps must be capable of not simply detecting and extracting important information to minimize memory space and ease communication
operations, but also of explaining why all these data is important and how it was derived from data autonomously. These abilities are important,
particularly for explaining the dynamics of new settings and drawing conclusions interconnections that may be beyond the conceptual reach of humans.
Teleoperation, autonomy, and artificial intelligence are just a few of the many technologies and systems that enable robotic activities in ocean. These
technologies allow robots to be directed and operated from Earth, as well as to work independently in deep sea environments.

The foundation of the edge computing concept is a hardware architecture capable of managing sensors and performing algorithms in real time for the
autonomous processing of content-based data from external computer resources. Along with the Internet of Things, such a technical approach leads in
the continuous development of intelligent, communicative observation systems utilized for scientific investigation and industrial monitoring.

6. SPACE EXPLORATION

Another difficult environment for exploration and operation is space, where robots are now crucial equipment. In particular, robots have been utilised for
satellite maintenance and repair as well as for planet and space-based exploration.

The Mars rover is one of the most well-known space robots. These robots can explore Mars' surface and gather data since they are outfitted with cameras,
sensors, and other tools. For instance, the Mars rover Curiosity has been exploring the planet since 2012 and has given scientists important knowledge
about the geology, atmosphere, and possible habitability of the planet.

Robots have been employed in space for maintenance and repair in addition to exploration. One experiment to illustrate robotic technologies for satellite
maintenance and refuelling in space was the Robotic Refueling Mission (RRM). This research was successful in proving that robotic maintenance of
space infrastructure is feasible.

7. DIFFERENT SPACE ROBOTS

Space probes: Space probes are unmanned robotic spacecraft that are designed to explore and study celestial bodies such as planets, moons, asteroids,
and comets. They are equipped with cameras, sensors, and other instruments that enable them to collect data and images of these objects.

Rovers: Rovers are mobile robots that are designed to explore the surfaces of celestial bodies such as planets and moons. They are equipped with cameras,
sensors, and other instruments that enable them to collect data and images of the surface, as well as to perform tasks such as drilling and sample collection.
The most well-known rover is the Mars rover, which has been exploring the surface of Mars since 1997.

Robotic arms: Robotic arms are used for a variety of tasks in space, including maintenance and repair of spacecraft and space infrastructure. They are
typically equipped with tools and instruments such as cameras, sensors, and grippers that enable them to perform precise movements and operations.

Drones: Drones are unmanned aerial vehicles that can be used to explore and survey the surface of celestial bodies, as well as to assist with construction
and maintenance tasks in space. They are typically equipped with cameras, sensors, and other instruments that enable them to navigate and collect data.

Satellites: Satellites are artificial objects that are placed in orbit around a celestial body, typically Earth. They are used for a variety of applications,
including communication, navigation, and remote sensing. They are typically equipped with cameras, sensors, and other instruments that enable them to
perform their specific mission.

In addition to these specific types of robots, there are also a variety of technologies and systems that enable robotic operations in space, such as
teleoperation, autonomy, and artificial intelligence. These technologies allow robots to be controlled and operated from Earth, as well as to operate
autonomously in space environments.

Overall, robotics technology has played a critical role in enabling us to explore and operate in space environments, and will continue to be a key area of
development in future space missions.

8. THE MER MISSION

S The Mars Exploration Rover (MER) mission was a NASA mission that launched two robotic rovers, Spirit and Opportunity, to explore the surface of
Mars. The mission launched in 2003 and was originally intended to last for 90 Martian days, or sols, which is equivalent to about 92 Earth days. However,
both rovers greatly exceeded their planned missions, with Spirit operating for over six years and Opportunity operating for over 14 years.
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The MER mission was designed to study the geology and history of Mars by examining rocks and soil samples, and searching for evidence of water and
other possible signs of past or present life. The rovers were equipped with a suite of scientific instruments, including cameras, spectrometers, and drills,
which allowed them to analyze the Martian terrain in great detail.

During their missions, Spirit and Opportunity explored different regions of Mars, including the Martian plains, the rim of the Endeavour crater, and the
Columbia Hills. They made a number of important discoveries, including the detection of hematite, a mineral that forms in the presence of water, and the
identification of geological formations that suggest Mars was once a much wetter and warmer planet.

The MER mission was a significant achievement in space exploration, demonstrating the capabilities of robotic rovers and providing valuable insights
into the geology and history of Mars. The success of the mission has paved the way for future missions to Mars, including the Mars Science Laboratory
mission, which landed the Curiosity rover on Mars in 2012, and the Mars 2020 mission, which landed the Perseverance rover on Mars in 2021.

Fig. 3 — Image of MER MISSION

9. ROBOTIC SERVICE OF HST

The Hubble Space Telescope (HST) has been serviced and upgraded several times by a team of astronauts who performed spacewalks to repair and
replace its components. However, in recent years, NASA has been exploring the possibility of using robotic systems to service the HST, as it offers a
safer and more cost-effective alternative to human spaceflight.

One proposed robotic servicing system is called the Hubble Robotic Servicing (HRS) mission, which is being developed by NASA's Goddard Space
Flight Center in collaboration with private companies. The HRS mission would involve the launch of a robotic spacecraft equipped with tools and
instruments to perform maintenance and repairs on the HST while in orbit.

The HRS spacecraft would be designed to autonomously dock with the HST and perform tasks such as replacing batteries, installing new instruments,
and repairing or replacing damaged components. The robotic system would also be able to refuel the HST's thrusters, extending its operational lifespan.

The HRS mission is still in development, and it is not yet clear when it will be ready for launch. However, if successful, it could pave the way for future
robotic servicing missions to other space-based observatories and spacecraft, potentially revolutionizing the way we maintain and upgrade our space
assets.

Fig. 4 — Hubble space telescope image. Fig. 5 — The pillars of creation - Famous Hubble image
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10. CONCLUSIONS

In conclusion, robots have become essential tools for remote operation and exploration, particularly in deep-sea and space environments. These robots
have enabled humans to explore and operate in environments that would otherwise be inaccessible or too dangerous. While there are still many challenges
to overcome in these environments, robotics technology continues to evolve and improve, opening up new possibilities for exploration and discovery.
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