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Introduction

Final Year Project Viva Presentation

Is Game Design a Suitable Tool for Preserving History and Historical Sites
Digital Heritage and Historical Preservation

Historically Informed Reconstruction of the HMS Victory Middle Gun Deck
Developed Using Unreal Engine 5, Autodesk Maya, and Substance 3D Painter
Interactive Real-Time Environment with VR Integration

Focus on Education, Immersion, and Historical Engagement




Aim and Objectives

Aim

* To develop a historically informed 3D reconstruction of HMS
Victory’s middle gun deck, designed for use within higher education
and museum environments.

Objectives

« Conduct a literature review covering both historical context and
technical approaches

« Gather primary and secondary reference material, including site-
based research where possible

« Create accurate 3D assets and a coherent environment layout

« Develop a walkable prototype in Unreal Engine with optional VR
support

« Carry out user testing and refine the environment based on
collected feedback




Scope and limitations

Scope

 Initial aim was a full reconstruction of HMS Victory
* Planned as a fully interactive VR experience

* Intended to cover large-scale ship environments

Refined Scope

* Focus reduced to the middle gun deck only

» Prioritises historical accuracy and spatial layout

« Developed as a walkable real time environment in Unreal Engine

* Includes a VR version with interactive information boards to support learning




Scope and limitations

Limitations
» Full ship reconstruction is not achievable within the project timeframe

« Complete VR implementation and full interactivity unachievable in time frame

* Planned site visit to Portsmouth was cancelled, limiting access to primary
reference material

* Reliance on secondary sources such as photos and online documentation

« Some key structural details (exterior doors) are missing due to a lack of
photographic evidence




Supervisor Feedback & Direction

Confirmation the project is progressing in the right direction
Encouraged transition from PC version to VR implementation

Advised development of an interactive VR walkthrough with
information-based elements

Recommended improving lighting within the VR environment to
better support readability and interpretation




Philip,

This sounds like quite the interesting project! | haven't used most of those programs before, but I'l try and answer any questions you have. It will of course vary from day to
day, but| think | ly most free on Mond: d Fridays, tend to end early Iwill likely not be 3pm. If: day that
wiorks for your schedule, just let me know and | can see what time | can set aside from you.

I ly lead, and I think the general rule of thumb is that most m's reach of should be fair game. |

1d adv t areas of the ship if 2 1d be the areas sealed off by curtains, or the wardroom near the visitor entrance
which s used by the Navy crew. You should be okay to lay a tape measure against what you can reach, although | do not think | should venture into employee areas or use
flash on your behalf. | would trying o go a bit later In the day, when most of the school tours have left.

inone visit? I you decide to come back to document something else, your ticket should
be valid for a year, although | would not be sure if | could accompany you the second time. Either way, | would be happy to hear any further updates or questions you have.

Sincerely,
Kevin

Kevin Deng
Digital Archaeologist
02392891370 Ext: 2028
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Philip,

That all sounds good to me!
Iwill have a meeting that ends around noon that day, and | typically take my lunch break from 12:00 to 12:30. It would be no problem at all to delay my lunch break, | just
wouldn't want to make y by

youarrive.

If you don't mind, just send me a quick email day-of before you enter and | will come out to meet you. Of course, if anything happens on my end and I'm not
able to honor our commitment, or I'm delayed for any reason, | will let you know right away.

1 to d hearing bout your project!

ogist
02392891370 Ext: 2028

Vis National M f the Royal Navy shop

Show your support to us today by donating - nmem.org.uk/donate
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NATIONAL] movet
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Portsmouth - Gosport - Yeovilton - Hartlepool - Belfast

"HMS Victory Visit Cancelled

Philip,

Sorry again about this whole situation. | have heard back from upper management, and you are still clear to come visit the HMS Victory and take the photos and
measurements for your project, but there are going to be a few restrictions in place.

First of all, | will still need to hear more about your data collection and distribution plan as per my previous email. When | have that information, | will need you to signitso
that management is comfortable with the project. Furthermore, they have requested that you conduct this visit during "free-flow" hours, meaning that you come during the
two weeks of Christmas holiday so there are no guided tours being conducted.

If your plans are already set, I'm sure you could still come as a regular guest on Dec 1, but | wouldn't be able to come meet you, and you wouldn't be able to publish those
photos in any capacity or else we'd probably both get in trouble. If you have the time, however, I'm sure it would be fine for you to experience the Victory once as a guest,
maybe take the tour, and think about your photo and measurement goals ahead of time while you're on board.

| really am quite sorry, | was not aware these limitations were going to be put in place or else | would have made you aware sooner. | understand this can be a lot to deal with
as an undergraduate. If it's easier for you, | can co-ordinate some of this with your dissertation supervisor instead. Feel free to forward this email chain to them, and we can
figure out the paperwork and logistics while you can focus on your work.

The most impertant takeaway is that we would like you to push back your official research visit to the two weeks of the Christmas School Holidays. | still want to help
you complete your project, but we will have to navigate these restrictions together.

Thanks,
Kevin

Kevin Deng
Digital Archaeologist
‘.02392 891370 Ext: 2028



Research & References
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Research & References

g

VICTORY

1765-1812 (First rate ship of the line)

Owners’ Workshop Manual
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Research Difficulty

May 4, 2024 g %l

HMS Victory is almost always depicted with the external pedestrian doerways open and ne doors. In trying to tailer my build, two questions arise which | can not find

answers to:
1. What did the doors look like?
Sapper 2. How were they fixed in place and where were they in the "open” position?
sined: Jan 12,2024 | Any assistance appreciated please.
lessages: 14
aints: 58

May 5, 2024 o§ %2

If you mean the side entry port there is just one answer: We do not know ...

I am resaerching already for years but no contemorary evidence came up so far. Not in models, not in drawings or paintings and neither in admirality orders.
In the 1860ies there are french doors existing, upper half as one part, the lower half as 2 doors like in a western saloon.

If there are any new informations to come up, | would be happy <

XXXDAR
Last edited: May 6, 2024

You must log in or register to reply here.
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Museum Archive Access

Line|Plan Scale
0 Lines/Profile no number (Modern plan drawn 1920s |1:48
for refitting to 1805 configuration —this list is not
exhaustive)
1 Body Plan la (Modern) NS
2 Profile Il (Modern) 1:48
3 Stern View lia (Modern) NS
4 Midship Section Il (Modern) 1:48
5 Orlop Deck IV (Modern) 1:48
3] Lower Deck V (Modern) 1:48
7 Middle Deck VI (Modern) 1:48
8 Upper Deck VIl (Modern) 1:48
9 Forecastle/Quarter Decks VIII (Modern) 1:48
10 |Standing Rigging XL (Modern) 1:96
11 |Running Rigging XLI (Modern) 1:96
12* |ZAZ0121 (J1850) Lines/Profile ca 1800 (dated 1925).[1:48
13* |ZAZ0122 (J1843) Inboard Profile, c 1788 1:48
14* [ZAZ0123 (J1844) Orlop Deck, c1788 1:48
15* |ZAZ0124 (J1848) Gun Deck, c1788 1:48
16* |ZAZ0125 (J1846) Middle Deck, c1788 1:48
17* |ZAZ0126 (J1845) Upper Deck, c1788 1:48
18* |ZAZ0128 (J1849) Lines/Profile proposed 1759 (v. 1:48
poor).
1:48
ZAZ0120 (J1842) Lines & décor'n (1830, pre1801) 1:48

Dear Dr Broadhead,

Many thanks for your email.

We do hold plans of the Victory which | have listed below. We have one “as intended” plan and then a number of plans from later configurations. We also have a large collection of plans that
were drawn in the 1920s when they were restoring her to her ‘Trafalgar’ configuration, ready for her final life as the museum ship you see in Portsmouth today. | have colour coded the below list

to show which plan relates to which period, but please do let me know if you have any questions.

Numbers 12 to 20 of the below list have been digitised and you can view them online here: Search Results | Royal Museums Greenwich.

For the other plans you can either make an appointment to view or request digital copies for a fee.

For appointments to see the modern plans (yellow), you will need to make an appointment with us at the ship plans archive based in Woolwich. We are open 10am-4pm on Wednesdays and
Thursdays. We have most days free in the new year so please let me know your preference. The plans with ZAZ references are stored at our collection’s facility in Kidbrooke. Appointments to
view these need to be made separately through our collections access team collectionaccess@rmg.co.uk. You can take photographs at either of these appointments for personal research,
but you may need a license if they are going to be reproduced for public consumption.

To order high resolution digital copies of any of the plans, or to discuss licensing please email images@rmg.co.uk

Planyourvisht  Whatson  Stodes  Collections  Lewm  Supportus

Collection search results

Search:

@ Ootiecs  Oibesey

Collection Objects 1 results
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Project Schedule

Project Timeline Gantt Chart Independent Project

Leahooaem Project Timeline Gantt Chart Independent Project
(BA) ACCAG020

Task List Oct Nowv

Proposal
Asset Creation

Texuring

Research Trip Cancelled

Project Timeline Gantt Chart Independent Project Interim Viva
_(BM)accaso0 000000000 L

VR Intergrartion
Research and writing
Testing and feedback
Final Report

Final Viva/ Game Demo

3D HMS Victory Gun Deck

3D HMS Victory Gun Deck
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HMS Victory 24 Pounder Carriage Gun

Length of Gun: 9 Feet 6 Inches
Calibre: 19.574
Wieght of Gun: 2.55 tonnes
Wieght of Carriage: 453.6 kg
Total wieght of gun and carriage: 3 tonnes
Wieght of shot: 24 lbs
Shot diameter: 5.54 inches
Maximum range at 6 degrees: 1.25 miles
Range point blank (Gun Level): 400 yards
No.of gun’s crew - when firing broadsides on one side of ship only: 12
No.of gun's crew - when firing broadside on both sides of ship: 6

Contrary to popular belief these guns did not recoil right back into the centre of the ship.

Restrained by the large breaching rope, the fixed length of which was proportional to the length
of the gun. The gun only recoiled back some 18 to 24 inches. Although this restriction provided
just sufficient room to cary out worming, sponging and reloading this limitation equally reduced

the distance that the gun had to run out again. This factor saved time, manpower energy expended,

and increased firing rate. When the 24 pounder gun was fired the total forces exerted upon the
breaching rope and the ship,s side was about 14 tones.

Brodie Stove and Galley Cooking

The Brodie stove w. ast-iron ship’s stove designed by Alexander Brodie and
patented between 1780 and 1781. Installed during the ship’s 1787—1789 refit, it
replaced earlier brick hearth systems with a safer and more efficient iron design.

Located on the middle gun deck (forward section)
This stove fed over 800 crew members

Built entirely from iron to reduce fire risk

Used for boiling, baking, and cooking daily meals
Fuelled by coal or wood

Included a rotisseri tem powered by rising hot air
Can distil small amounts of seawater into fresh water
(around ¢ gallons per day), mainly for the sick bay

The stove was essential for feeding the crew, with meals typically consisting of
salted meat, broth, and hardtack (ship’s biscuit). Strict fire safety measures were
always required due to the dangers of open heat onboard.

VR Widgets and
olour Theory

Jeer Capstan

Main Use on HMS Victory

The jeer capstan was used for hoisting in stores, guns, and boats, as well as
raising topmasts, yards, and the lower yards with their jeer tackle.

Name comes from Latin capistrum and Anglo-Saxon capster

Upper section was called the drumhead

‘Worked together with its matching capstan on the deck below 'g
5

Operated by around 140 men using 14 capstan bars
Before Use
Before the capstan was operated, the surrounding iron stanchions were
removed. This was done by swinging out the heel and lifting out the
retaining pins at the top. Nearby ladders, wooden pillars, and guns were also
removed.

Historical Importance

This capstan still turns on its original bearings and is the only sw
example of a late 18th-century capstan.

s
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Block-out walkthrough questions

Instructions

To begin, double-click the Unreal Engine project icon titled Block-Out-Test.
‘You will then complete a short of the block-out

Movement controls are W, A, S, and D on the keyboard, and the mouse is
used to look around.

Please remain within the designated block-out area for the duration of the
walkthrough and do not move outside the intended space. Observe the

from start to finish, f g on scale, spatial layout, and overall
environmental coherence.

This study is fully anonymous, and no personal data will be collected. Your
responses will be used solely to support the development and refinement of
the block-out.

1. Does the scale of the space feel believable to you?

2. Based on the walkthrough, what environment do you think this is meant
to represent?

3. Did the walkthrough create any specific feeling or atmosphere for you?
If so, what?

How well does the block-out match the reference images.

Circle the number that best represents your answer.

1 -Strongly Disagree

2-Disagree

3-Undecided

4-Agree

5-Strongly Agree




User Testing for
Desktop Version

o EN3
Level Walkthrough Questions

Thank you for taking part in this second walkthrough test. This version of the level includes updates and improvements based on feedback from the first round of testing. The aim of

th

uate how i ience, including scale. layout. lighting. and sense of environment.

changes have affe all exper

ack as normal.

It does not matter if you did not take part in the first test. You can still complete this walkthrough and provide fee:

and the mouse to look around, Please remain within the designated area and take your time to

ith its intended purpase. This study is anonymous, and all responses will be used

readable, and aligned

n you submit this form, it will not automatically collect your details like name and email address unless you provide it yourself.

Year Of Study [

Year 1

ther
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Summary of User Testing Findings and Iterative Improvements

Testing Table & F

Category

Year 2 Testing Initial

Year 1 Testing Refined

Scale and Proportions

Scale perceived as
believable and lifelike,
cannon size supported
human scale.

Scale again perceived
as believable,
comments noted
accurate width and
length.

Interpretation

Design Response

Spatial scale validated
across both groups.

Retain current
proportions and apply
to detailed modelling
stage.

Spatial Layout and
Navigation

General navigation
understood, though
some hesitation
observed at the start of

testing.

Navigation clear with
no reported confusion.

Improved usability after
control clarification

Maintain current
layout; no structural
changes required.

Environment
Recognition

Identified as pirate
ship, warship, or old
sailing vessel

Identified more
confidently as
battleship or pirate era
ship.

Ship interior clearly
communicated, but
historical specificity
unclear.

Introduce HMS Victory
specific layout and
prop details.

Atmosphere and
Mood

Described as dark,
gritty, isolated, and
eerie; some horror like
associations.

Described as dark,
cold, eerie, but
immersive and
engaging.

Atmosphere effective
but overly dark for
educational context.

Rebalance lighting to
reduce harror tone
while retaining
historical weight.

Control Clarity

Some participants
unsure of movement
and camera controls.

No control related
issues reported after
instructions were
added

Iterative refinement
improved feedback
reliability.

Retain explicit control
instructions for future
testing.

Reference Image
Match (Likert Scale)

Mostly rated 4 (Agree),
one instance of 5
(Strongly Agree).

Consistently rated 4
(Agree).

Strong early alignment
with reference imagery.

Minor refinements only,
final accuracy pass
using official
references.

indings

12. Does the environment feel cohesive and historically appropriate?

®Stonglyagree  ® Agree  © Neither agree nor disagree ~ ® Disagree @ Strongly disagree
Statement 1 N —
100% 0%
6. Does the lighting suit the environment being represented?
®Stronglyagree @ Agree  © Neither agree nor disagree @ Disagree @ Strongly disagree
Statement 1 I —
100% 0%
7. Does the lighting help you understand the space clearly (visibility, depth, shadows)?
®Stronglyagree @ Agree  © Neither agree nor disagree @ Disagree  ® Strongly disagree
Statement 1 N ——
100% 0%

100%
More details

100%
More details

100%
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Dissertation and Practical Project Connection

» Connects practical work to dissertation research

* Explores game design as a digital heritage tool

» Combines historical research with Unreal Engine and VR

» Uses user testing to evaluate immersion and learning

* Examines historical accuracy and environmental storytelling

* Highlights limitations such as lighting, research access, and technical issues

» Supports the argument that interactive environments can preserve historical spaces



r

Next Steps

Further environmental detailing and refinement
Improved texturing and seam correction

Additional lighting refinement and optimisation
Expanded VR interaction and educational features
Larger scale qualitative and quantitative user testing
Further historical research and reference gathering
Potential expansion into additional ship sections

Improved accessibility and usability features



Conclusion

Successfully developed a historically informed reconstruction of the HMS Victory middle gun deck
Combined historical research with game design and VR technology

Overcame research, lighting, VR, and technical challenges through iterative development

User testing supported improvements in lighting, readability, and environmental storytelling
Demonstrated the potential of game design for digital heritage preservation and education

Established a strong foundation for future expansion and development



Find the Easter Egg in the Desktop Version



o

Thanks!

Do you have any questions?
2212266@student.uwstd.ac.uk
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