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Maritime sector has always been influencing the global economy. Shipping facilitates the bulk
transportation of raw material, oil and gas products, food and manufactured goods across
international borders. Shipping is truly global in nature and it can easily be said that without

shipping, the intercontinental trade of commodities would come to a standstill.

Recognizing the importance of research in various aspects of maritime and logistic sector, IIRE
through its Journal of Maritime Research and Development (IJMRD) encourages research
work and provides a platform for publication of articles, manuscripts, technical notes, papers,

etc. on a wide range of relevant topics listed below:

« Development in Shipping

« Ship Operations and Management

« Risk Assessment and Risk Management in Maritime Sector
« Maritime Safety and Environmental Protection

« Technological Developments

o Maritime Education

« Human Resource in Maritime Sector

« Trade Liberalization and Shipping

« Freight Rates Fluctuations and Forecasting

o Commodity Markets and Shipping

« Shipping Investment and Finance

« Maritime Logistics

o Multimodal Transport

« Inland Waterways Transport

o Maritime Statistics

« Port Management, Port Pricing and Privatization

« Economic and Environmental Impact of Shipping and Ports

« Other Current Topics of Interest in Shipping
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NAVIGATING THE FUTURE: THE IMPACT OF AR AND VR IN
MARITIME TRAINING AND EDUCATION

Aanshul Sharma?, Pushkal Kapoor?

Abstract

In the ever-evolving world of maritime training and education, technological advancements are revolutionizing how
seafarers are prepared for their roles. Augmented Reality (AR) and Virtual Reality (VR) are emerging as powerful
tools, offering immersive, interactive, and highly effective training experiences. This paper explores how AR and VR
are transforming maritime training by creating enhanced learning environments, improving safety, providing cost-
effective training solutions, and enabling remote training and collaboration. Additionally, it delves into various
technologies that enhance VR experiences, such as haptic gloves, haptic suits, VR treadmills, eye tracking, motion
capture systems, brain-computer interfaces, and spatial audio technology. The integration of these technologies
promises to further bridge the gap between virtual experiences and physical sensations, paving the way for more
engaging and realistic training applications in the maritime industry. As AR and VR technologies continue to advance,
their applications in maritime training and education are expected to expand, ensuring that seafarers are equipped

with the necessary skills and knowledge to navigate the challenges of the sea safely and effectively.

Keywords: Augmented Reality (AR), Virtual Reality (VR), Maritime Training, Immersive Technologies, Safety
Training & Seafarer Education.

1. INTRODUCTION

In the rapidly advancing field of maritime training and education, technological innovations are
significantly enhancing the methods used to prepare seafarers for their demanding roles. Two of
the most impactful technologies in this space are Augmented Reality (AR) and Virtual Reality

(VR), which provide immersive, interactive, and highly effective training experiences. These

1 Aanshul sailed as a Deck Officer with NYK Ship Management from 2018 to 2022. In 2022, he co-founded Falcon
Reality, which creates VR and AR simulations for maritime training. Their products include Emergency Steering VR,
Fire Fighting VR, and Ship’s Engine AR, aimed at simplifying complex concepts for students.

Email: aanshul@falconreality.in

2 Currently sailing as a second officer, holding Second Mate COC with 7 years of tanker sailing experience. Also, a
holder of BSc Nautical Science from Indian Maritime University.

Email: pushkalkapoor@isfgroup.in
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technologies are not only transforming traditional training practices but also introducing new
possibilities for engaging and realistic simulations. Augmented Reality (AR) and Virtual Reality
(VR) are both immersive technologies that alter our perception of reality. A brief explanation of
each is as follows:

Augmented Reality (AR): AR overlays digital information, such as images, videos, or 3D models,
onto the real world. This is typically done through a smartphone, tablet, or AR headset, which
uses the device's camera and sensors to detect the user's surroundings and superimpose digital
content onto it. AR enhances the user's perception of the real world by adding contextual

information or digital objects (Klingenberg, 2022).

Virtual Reality (VR): VR creates a completely immersive digital environment that simulates
reality. This is typically achieved through a VR headset, which completely blocks out the real
world and replaces it with a computer-generated environment. VR allows users to interact with

and navigate through this digital environment as if it were real.

1.1 Enhanced Learning Environments

AR and VR technologies create highly realistic and immersive training environments that simulate
real-life scenarios. For maritime students, this means being able to practice skills and navigate
through complex scenarios in a safe and controlled environment. VR allows students to experience
challenging situations such as adverse weather conditions, emergencies, and navigation challenges

without the risks associated with real-world training (Zahira Merchant, 2014).

1.2 Improved Safety and Risk Mitigation

Safety is paramount in the maritime industry, and AR and VR technologies play a crucial role in
enhancing safety measures. By providing hands-on training in a simulated environment, these
technologies help students develop the skills needed to handle emergencies and critical situations,

reducing the risk of accidents at sea.

Moreover, AR can overlay important information, such as navigation data or equipment operation
instructions, directly onto the trainee's field of view, enhancing situational awareness and

decision-making.
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1.3 Cost-Effective Training Solutions

Traditional maritime training methods often require significant resources, including ships,
equipment, and facilities. AR and VR offer cost-effective alternatives by providing realistic
training experiences without the need for physical resources. This not only reduces training costs
but also allows for more frequent and accessible training opportunities, ultimately leading to a

more skilled and prepared workforce.

1.4 Remote Training and Collaboration

AR and VR technologies enable remote training and collaboration, allowing maritime students

and professionals to participate in training sessions and simulations from anywhere in the world.

This is particularly beneficial for seafarers who may be at sea for extended periods, as it allows
them to continue their training and skill development without having to be physically present in a

training facility.

2. TECHNOLOGIES THAT WILL ENHANCE VR EXPERIENCES

Enhancing the virtual reality (VR) experience involves integrating various technologies that
increase immersion, realism, and interaction capabilities. The following technologies are some of

them:

2.1.1. Haptic Gloves: These gloves provide tactile feedback to the user's hands, allowing them to
feel virtual objects and textures. This is achieved through mechanisms like vibrations, force

feedback, and resistance.

2.1.2 Haptic Suits: Similar to haptic gloves but covering more of the body, haptic suits can deliver
sensations like touch, pressure, and temperature across the torso, arms, and legs. These suits are
especially useful in VR applications that aim to simulate physical environments realistically, such

as training simulations or gaming.
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2.1.3. VR Treadmills: These devices allow users to walk or run in any direction while remaining
in the same physical space. VR treadmills enhance the sense of movement within the virtual

environment, making it more engaging and realistic.

2.1.4. Eye Tracking: By tracking the user's gaze, VR systems can adjust what the user sees more
naturally and intuitively. This technology can also enhance interaction within the virtual

environment, allowing users to select or manipulate objects just by looking at them.

2.1.5. Motion Capture Systems: These systems track the user’s real-world movements and
translate them into the virtual environment. This allows for more accurate and realistic avatar

animation, improving the user's sense of presence in the virtual world.

2.1.6. Brain-Computer Interfaces (BCIs): BCls can detect user intentions based on brain activity,
allowing for control of the virtual environment through thought alone. This technology could lead

to new levels of immersion and interaction, particularly for users with mobility limitations.

2.1.7. Spatial Audio Technology: Advanced audio processing that mimics the way sound behaves
in real environments can greatly enhance the sense of space and presence in VR. Spatial audio
helps in determining the direction and distance of sounds, making the virtual environment more

convincing.

Each of these technologies plays a role in bridging the gap between virtual experiences and the
physical sensations and interactions we expect in the real world. Integrating one or more of these

can significantly enhance the quality and engagement level of VR applications (Kuvvetli, 2023).

3. FUTURE PROSPECTS AND INDUSTRY ADOPTION

As AR and VR technologies continue to advance, their applications in maritime training and
education are expected to expand. From enhanced simulation capabilities to the integration of
artificial intelligence for personalized learning experiences, the future of maritime training looks

promising with the integration of these technologies.

In conclusion, AR and VR technologies are transforming maritime training and education by

providing realistic, immersive, and cost-effective training solutions. By embracing these
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technologies, the maritime industry can ensure that seafarers are equipped with the skills and

knowledge needed to navigate the challenges of the sea safely and effectively.

Integrating Augmented Reality (AR) and Virtual Reality (VR) into conventional teaching methods
can revolutionize the learning experience by making it more engaging, interactive, and effective.
In a classroom setting, AR can be used to overlay digital content, such as 3D models or videos,
onto physical objects, textbooks, or whiteboards, providing students with a more immersive and
interactive learning experience. For example, students studying anatomy can use AR apps to
visualize and explore the human body in 3D, enhancing their understanding of complex structures
and functions (Abdul-Hadi Ghazi Abulrub, 2011).

Similarly, VR can transport students to virtual environments that simulate real-world scenarios,
allowing them to explore concepts in a hands-on and experiential way. For instance, history
students can virtually visit ancient civilizations or witness key historical events, providing them

with a deeper understanding and appreciation of the subject matter.

Furthermore, AR and VR can personalize learning experiences by catering to individual learning
styles and pace. For example, students can interact with virtual simulations that adapt to their
responses, providing real-time feedback and guidance based on their performance.

Overall, integrating AR and VR into conventional teaching methods can transform education by
making it more engaging, interactive, and personalized, ultimately enhancing student learning

outcomes.
Both AR and VR have numerous applications across various fields, including training:

Medical Training: AR and VR are used to simulate medical procedures, surgeries, and anatomy
for medical students and professionals. This allows them to practice in a safe and controlled

environment before performing procedures on real patients (Jacob Lahti, 2023).

Military Training: AR and VR are used for military training simulations, allowing soldiers to
practice combat scenarios, vehicle operations, and mission planning in a realistic virtual

environment.

Aviation and Aerospace: AR and VR are used to train pilots and astronauts, simulating cockpit

environments, flight scenarios, and space missions to enhance their skills and preparedness.
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Engineering and Manufacturing: AR and VR are used to simulate engineering designs, assembly
processes, and maintenance procedures, allowing engineers and technicians to visualize and

practice tasks in a virtual environment before implementation in the real world.

Retail and Marketing: AR is used in retail for virtual try-on experiences, product visualization,
and interactive shopping experiences. VR is used for virtual store tours and immersive brand

experiences.

Sports Training: AR and VR are used in sports training to analyse player performance, simulate
game scenarios, and enhance coaching techniques (Chiara Bassano, 2020).

Construction and Architecture: AR and VR are used to visualize architectural designs, simulate
construction processes, and plan building layouts, improving efficiency and safety in construction

projects.

Overall, AR and VR are versatile technologies that are transforming training across various

industries by providing realistic, immersive, and interactive learning experiences.
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