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Article

Workplace Learning on Ships Through 360 Tours

Sebastia Nicolau Morey ?, Julio Rodriguez !, José Antonio Orosa !, José Manuel Pérez Canosa ?,
Juan José Cartelle 2, Laura Castro-Santos and Maria Isabel Lamas 2*

1 Escuela Técnica Superior de Nautica y Maquinas, Universidade da Corufia, 15011 Corufia, Spain
2 Escuela Politécnica de Ingenieria de Ferrol, Campus Industrial de Ferrol, Universidade da Corufia, 15403 Ferrol, Spain
* Correspondence: isabel.lamas.galdo@udc.es

Abstract: In the maritime industry, it is common for crew members to be unfamiliar with their workplace until
they are on board. This limits evacuation time, which is critical in emergency situations such as fire or shipwreck.
The aim of this work is therefore to increase the safety of new crew members by showing them the location of
escape routes before they board the ship. For this purpose, the use of 360 technology is proposed. A 360 tour is
a virtual, interactive experience that allows users to explore a location as if they were physically there. On a ship,
this allows the crew to know the escape routes and make quicker and safer decisions on the most appropriate
route. This paper shows how a 360° tour developed and tested on a merchant vessel. The evacuation time from
the engine room has been measured for a group of people. The results showed that the 360 tour had a very
positive impact on the evacuation time for these people who had not previously been physically present in the

area.

Keywords: 360 tours; ships; emergency; evacuation

1. Introduction

A 360 image, commonly referred to as a 360° image, is characterized by capturing a complete
view of the scene, allowing viewers to look in any direction. These images provide a comprehensive
representation of a location, enabling users to engage visually with their surroundings as if they were
physically present in that environment [1]. The 360 images can be interconnected forming a 360 tour
that allows users to navigate through a route composed of 360 images, often accompanied by audio
or textual information that adds context and detail to the visual experience. This allows users to be-
come familiar with procedures before entering physical space [2]. Furthermore, 360 tours can be en-
hanced through immersion technologies such as virtual reality (VR), providing users with a height-
ened sensory experience that goes beyond merely viewing images [3].

360 images are created using specialized cameras or software to stitch multiple images together
into a single immersive experience. The development of 360 tours has evolved from early forms of
panoramic photography to advanced immersive digital experiences. Initially, the concept relied on
simple still images to create panoramic views, providing static representations of locations. Over the
years, technological innovations, such as image stitching techniques and advancements in camera
technology, have enhanced the creation of highly detailed 360 [4,5]. Software for creating 360 tours
has advanced significantly in recent years, as have the cameras and image processing techniques.
Concurrently, the rise of accessible software and hardware has enabled a broader range of users to
create 360 content [6-8].

In recent years, 360 tours have gained significant traction in various fields [9]. A well-known
case is Google Street View, which uses 360 images to create routes of our everyday surroundings. Its
use in the real state field is also very common to show properties that are for sale or rent. In the
scientific field, the use of 360 technology has become particularly impactful in several fields such as
culture, tourism education, and so on [9]. 360 tours are very useful or promoting cultural heritage
[10], enhancing visitor engagement and serving vital roles in educational contexts, where virtual
tours can supplement physical visits by providing contextualized information conveniently [11,12].
In the educational sector, 360 tours have become an essential resource [13,14]. The integration of im-
mersive visuals is crucial as it allows for an experiential learning process, bridging the gap between
theoretical knowledge and practical understanding [8]. In the tourism sector, hotels and tourism
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operators have recognized the potential of these tours to provide prospective guests with a realistic
preview of facilities and experiences, thus influencing their purchasing decisions. The importance of
such immersive technology in promoting tourism cannot be overstated; it serves as a key element in
modern marketing strategies aimed at capturing the attention of contemporary consumers who in-
creasingly seek personalized and engaging experiences [15,16]. Several studies indicate that using
360 tours positively influences users’ behavioral intentions to visit sites physically, thereby serving
as effective tools for tourism marketing [17,18]. These tours not only create opportunities for explo-
ration but also provide essential information that enhances the understanding of the respective loca-
tions, fostering a sense of presence and connection even from a distance [19].

The present work focuses on the naval sector. The implementation of 360 tours provides signif-
icant advantages, particularly for crew members who may be unfamiliar with their work environ-
ment until they are onboard. This familiarity is crucial for safety and operational efficiency, especially
in emergencies where rapid evacuation can be life-saving. During instances such as fire, shipwreck,
or other emergencies, crew members must quickly understand their surroundings, identify emer-
gency exits, locate firefighting equipment, and navigate through potentially hazardous conditions,
including smoke, noise, and blocked routes [20]. A core benefit of 360 tours in this context is their
ability to create an immersive experience that allows crew members to familiarize themselves with
the ship’s layout and emergency protocols before stepping aboard. Training and orientation pro-
grams that incorporate 360 tours not only prepare crew members for the physical layout but also
enhance their ability to react appropriately under stress, thereby significantly mitigating risks asso-
ciated with human error [21,22]. Unfortunately, the reality is that companies are paying little atten-
tion to the importance of familiarizing themselves with the working environment beforehand. Ac-
cordingly, this paper develops a 360 tour model using images of a real ship, a merchant vessel. The
model includes all the information and the location of emergency exits and fire-fighting devices, as
well as elements that facilitate orientation within the engine room.

2. Materials and Methods

As indicated above, a 360 image captures a full view of a scene. This means that the user can
look in any direction—up, down, left, right—and see the entire environment as if standing in the
middle of it. Figure 1a shows an example of a 360 image viewed in equirrectangular projection, i.e.,
with the image as unfolded from a sphere into a rectangle. For ease of understanding, a grid has been
provided, Figure 1b. This image can perfectly be projected onto a sphere, as shown in Figure 1c. This
figure shows the point where the camera has been placed and in the detail marked in red the area of
the photograph shown on the sphere. In practice, displays are used that show the image as shown in
Figure 1d. In this image, the part of the photograph shown is also shown in red. The user could go
up, down, right and left and see the whole of what is around him.
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Figure 1. Example of a 360 image; (a) equirectangular projection; (b) grid in the equirectangular projection; (c)
spherical projection; (d) visualization from the interior of the sphere.

Both a 360 camera or mobile devices such as smartphones or tablets can be used for creating 360
images. Hay numerosas aplicaciones, tanto gratuitas como de pago, para emplear los smartphones.
Basicamente, estas aplicaciones convierten un conjunto de fotos ordinarias en una tinica imagen 360.
El mayor inconveniente es que los stitching entre imagenes no suelen ser perfectos. 360 cameras over-
come this advantage as they are equipped with two or more wide-angle lenses that capture images
from all directions and perfectly stitch the images together into a seamless 360 image. In the present
work, the Insta360 One X2 camera was used. This is a dual-lens 360 camera featuring 5.7K video
recording and 18 MP photos. It can be operated by touchscreen or remotely by another device via
Wifi and Bluetooth connection. It is a very light and compact camera with sufficient performance to
capture places such as machine rooms, which are not always as well-lit as you would like them to be.

A very common problem in 360 images is that the person taking the photo appears, Figure 2. To
avoid this, a tripod and the camera’s remote control utility were used. Specifically, Insta’s own “in-
visible” extendable tripod stand has been used. The camera is able to hide it in the image stitching. A
tripod stand was chosen because, in combination with the camera’s Wi-Fi trigger control, it allowed
the scenes to be shot without appearing in them. In addition, a more human-like point of view is
achieved by standing upright. It is worth mentioning that on a smartphone, using a tripod to take
360 images would be unfeasible because many ordinary photos are needed for a single 360 image.
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(b)
Figure 2. Example of a 360 image with the person who takes the photograph; (a) equirectangular projection; (b)
visualization in a 360 viewer.

In total, 65 photographs were used for this work, shown in Appendix A. They have been selected
in such a way that the whole ship is clear to move through the scenes without getting disorientated
and at the same time not being redundant. Special attention was paid to emergency exits, fire-fighting
elements (fire extinguishers, alarm buttons, equipped fire hydrants and pumps) and elements that
could facilitate orientation (arrows to where one moves within the ship).

Once the 360 images have been created, the next step is to use them to create the 360 tour. Cre-
ating effective 360 tours increasingly relies on specialized software that allows users to stitch together
360 images and develop interactive experiences. Over the years, various software options have
emerged, each with unique features suitable for different contexts. Some notable software options are
Matterport [10,23]; 3DVista [4,11]; Cloudpano [23,24]; Pano2VR [25]; Kuula [24]; Ricoh Theta [23,26];
Panotour [16,23]; V360 [27], etc. In this study, the Virtual Tour (360) was selected. This interactive
content type, provided by H5P, enables users to craft immersive 360 tours. H5P is an open-source
platform designed for creating, sharing, and reusing interactive HTML5 content. Virtual Tour (360)
offers a variety of multimedia options to enrich the tour experience, including the ability to add au-
dio, video, and other interactive elements to hotspots.
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3. Results and Discussion

The Virtual Tour (360) software allows the tour to be created in HTML5 format, which can be
implemented on a web page or viewed locally without the need for an internet connection. In this
particular case the tour has been published on a website in both English (https://app.Lumi.educa-
tion/run/yDhZ3f) and Spanish (https://app.Lumi.education/run/qaKnyD). It is important to mention
that the quality of each image had to be reduced from 18 Mp to 2 Mp in these online tours. In this
case the point in favour is that, the higher the quality of the camera and the images, the better the
results and the better the sensation of using the model, however, better images represent in most
cases a more voluminous file weight, which can be detrimental both for uploading them on the plat-
forms where these models can be mounted and for downloading them quickly and smoothly for the
end user. This problem has not been encountered in the local tour, which has been made with 18 Mp
images.

Figure 3 shows several images of the tour. In particular, Figure 3a shows a scene with three
arrows to three other scenes, as well as the indication of a fire button that activates the alarm. These
interactive elements are called hotspots. Hotspots enhance interactivity by allowing to navigate be-
tween scenes (move from one scene to another) and display information such as text, images, videos,
audio, and so on.

Figure 3b shows two labels, one for a fire extinguisher one for a fire button, and two arrows to
change the scene. Figure 3c shows the port side of the port main engine. In addition, the bilge and
auxiliary fire pumps, which could also serve as a bilge pump, are shown to the right of the image,
providing some redundancy. The following labels can be seen:

- On the left with a loudspeaker icon, when pressed it allows users to listen to the sound of the
port main engine in sailing conditions.

- In the centre an image with an arrow icon, the button that takes users to the aft scene of the
current scene.

- On the right with a plus icon, this button expands the information about the item in view or
whatever is desired.

Figure 3d shows on the left of the image several fire fighting equipment together with their lance.
In the centre, an arrow would move users to the scene of that position. It can be seen that this scene
would be on the port main engine bow. Just to the right of this arrow the plate exchanger in charge
of cooling the main engine fresh water with sea water can be seen, and to the right of this another
arrow that allows users to move directly to the port side of the current scene position can be seen.

Finally, Figure 3e shows one of the emergency exits from the ship’s machinery spaces, the star-
board aft one, on the left-hand side. Next to it, there is an arrow that allows users to change the scene
to the position where the icon is located approximately. At the bottom right of this icon is an icon
indicating a fire extinguisher, on this occasion it was decided to simplify the label and specify the
type once the icon is selected. To the right there is again an icon of a loudspeaker which allows you
to listen to the noise of this navigation space.
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Figure 3. Examples of the different scenes; (a) main engine bow starboard; (b) reduction gear bow port; (c) main
engine bow port; (d) engine room bow centerline; (e) servo-rudder compartment.

The most representative sounds of some equipment have been included in the tour. These are
port main engine, port gearbox and servo rudder space, Figure 4a-c, respectively. The part related to
sounds was added to show it is possible for a person to know where he/she is just by the noise. It is
worth mentioning that the problem with this is that most noises change depending on the state of the
ship, whether it is (underway, at anchor...) so this could be confusing or not as useful in practice as
everything else.
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Figure 4. Sounds implemented in the tour; (a) port main engine; (b) servo-rudder space; (c) port reduction gear.

As initially indicated, a particular group of ten people were asked to experiment with the model
separately. These people had no technical knowledge of ships. This was considered of particular in-
terest since young seafarers may not have much previous experience in this field. The test was started
from the Engine Control scene. This was decided as this is the nerve centre of the engine room, from
and to which in most cases crew members will move. The test consisted of seeing if they were able to
get from the engine control to the port emergency exit of the gear space with the fewest number of
steps. This test was timed and it was also observed how direct they were able to get there. This was
an indication of how well they had memorized or interpreted the shape of the model ship’s engine
room. The evacuation time results are shown in Table 1. As can be seen, most participants took less
than a minute to reach the start. This is an excellent result considering that the time if you go straight
in knowing the place perfectly well is around 30", while if you don’t know the place it could take
several minutes.

Table 1. Test results.

Participant Time (s)
1 1'15"
2 0" 42"
3 112"

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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In the test, most participants were direct and without getting lost, except for participants 1, 4
and 8 who hesitated between which route was the most direct in some decisions. In these cases, time
was lost by taking a detour on a non-optimal route, although it is true that their route took them
where they were aiming for, and they had to take a longer route, which made the difference. The
biggest difference between them was that some decided to use the emergency exit from the gear space
from the port side of the lower deck, while others went up the starboard side and arrived on the
upper deck at the port side exit from the gear space.

What is most remarkable is that, although they had never been to the workplace, they already
had an idea of what the workplace was like when they arrived. This was also verified by asking
people to go to various places on the ship. The accuracy they showed rivalled that of having been to
the site previously, so it can be stated that it is undoubtedly a didactic, immersive and efficient
method for teaching an unknown environment with sufficient accuracy to be transferable and ob-
servable results to the real world.

4. Conclusions

This study presents a 360 tour-based method of showing crew members where they will be
boarding for work before they are on board. The objective is to teach them how to evacuate the site
in case of an emergency situation, as well as the location of fire and safety devices. This reduces the
effective on-boarding time and increases both safety and productivity for the company.

A total of 65 360 images were used to create the tour. In view of the results obtained, it can be
concluded that the proposed method is very efficient for teaching an unknown environment with
sufficient accuracy to be translatable and observable in the real world. The tour provided notions of
what the place is like without having been there before, and they were even able to guide themselves
around the boat with an accuracy that rivalled that of having been to the site previously.
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Appendix A

This appendix shows the 65 images used for the ship’s tour, which are shown in Figure Al.
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Figure Al. Set of the 360 images used for the present tour.
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