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Introduction - Project Summary

The focus of this Project was the Design & Development of a Horror
Experience which makes use of Heart Rate Technology to deliver
more effective scares & a more immersive experience.

Choosing the Horror Genre was the clear choice for this game,
however, the Chase Horror Sub-Genre was chosen as when done right
it can create potent dread and paranoia in the player while still

being an engaging gameplay loop.

Having the Game be engaging
by dtself was a key
consideration in its design.
Games which hawe previously
used Heart Rate Techneclogy
are usually walking
simulators where the player
can get easily bored and
settle at a low HR.

The Hypothesis that motivates
this project is that by
adding more tense gameplay,
the Heart Rate Integraticon
can be ewen more effectiwe
than done before.

The project then became to create engaging
gameplay which didn't rely on the Heart Rate
Technology but Bolstered its Effectiveness.
This is why a lot of the games that were used
for research were games which had the player
constantly tense & on the run.

Through this research, it was made clear that
successtul horror games relied on all types
of design. The game had to include successful
Audio Design and Lewel Design to build that
tension and pay it off.

Because of this, the project was mainly
focused around the Design elements rather than
programming practises & efficiency.
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Introduction - 0bjectives

The Core Goals of this Project are outlined in the Game Design
Document s Design Pillars. Heart Rate Integration is the main focus
of the project. This includes both the method of integrating the
Heart Rate Monitor as well as how the Game is designed to React.

The Successful Horror Elements & Replayable Gameplay are the
necessary secondary objectivwes that must be hit in order for the
Heart Rate Integration to be most effective.

Game Pillar
Heart Rate Integration

Successful Horror
Elements

Quick and Replayable
Gameplay (arcade-
like)

Each of these objectives has been
definitively achieved to varying
effectiveness. This can be seen

through the MoSCoW Analysis which

lists the targets which should be hit
for the project to be a success.

The MoSCoW Diagram extends to all
disciplines of games development,
the focus for this project was the
Game Design of an Emergent
Technology, which is why the
Technical Design Elements Must be
Included while the Art wasn t as
Vital to the success of this Prgject.

We will see how each of these
Targets are hit throughout the
Document .

Explanation & Goals

Step Name

Create a tool which connects a Fitness Band with unreal
lngmr 5

Create an Enemy Al which works based on data from the
fitness band

Completed?

Deshgn @ simple mare-like level for the game

Design a standard chave game mode

Create a detailed design document for the project

Deskgn the game to be sufficiently scary and play to horror
Lropes
Integrate both controller and keyboard controls

Model and animate a simple monster model Tor the enemy

Create a Technical :.';I“.-'y‘.r'- Document to enplmin
Implementation

ate an opening cutscens Lo calm the player srd read their

Implement & difficulty incréate & the player advances

through the game

Record a Trailer and Gameplay Video for 1he game

Record original sound eifects for the game

Create a poinl-system for the arcade mode

Create a complex enermy model & animations

Add secondary objectives B puzzies into the mare

Deihgn an Arcade mode which includes additional itemd

Onlirne/Local Multiplayer

Player Character Vioice Acting

Waorld Leaderboard

WEN2287ZI5

ihemas) Whitteleggl = Game! Development Proyecit



Research - Horror Design

First -Person Flashlights are a
common light source in all
first -person horror games,

they usually have a cone size
that illuminates about half

the screen, usually 50 - 60%.

The flashlight in It Steals

only illuminates 447 of the
screen, however instead the
light reaches quite far which
works wvery well with the
corridor -heavy lewel design of

RADAR: B the game.

Sound Design is one of the best tools

for generating immersion in the level.

For example, in the prgject there is a
lot of running around the level,

meaning footsteps needed to be
included. Increasing the reverb of
the fotsteps sound, it makes the
erwironment around the player seem
bigger and more imposing.

Sound Designers hawe well documented

these small tricks in Both Articles

and Youtube Tutorials which were wvital
to this project's sound production

- - One Common Technique in Lighting
r""} horror games is called Tenebrist
1‘3.‘..‘» Lighting. This is a method used in

Paintings where there is high

% contrast between the Light and Dark

u‘ of an Image. The Dark in these
s Images is usually Pitch Black Dark

a ; with the shadows being a framing

device to show the subjects as
powerful and mysterious.

This is used in games, especially
for games with Stalker Ernemies like

‘ ,{’ e this prgject where the game has to
:$ make them seem powerful and keep

¢ 0 them hidden in the dark shadows &
? COrNers.
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Introduc tion = Gameplay Research

//—

The control scheme of a horror game needs to be quite basic as Immersion
is key to a horror game s success, if the control scheme is awkward and
unnatural then it will take the player away from that immersion.

One constant between a lot of the horror games is being able to toggle

the flashlight and crouch, while this wasn t included due to the enemy

not reacting te light, future dewlopment could try te incorporate more
sneak gameplay than simply running.

A HUD Layout Document was produced to analyse
how UI is displayed throughout the researched Due to the nature of
games' HUDs. While all together they take up Horror UI trying to stay
a lot of the screen, fr most of these as out of the way as
screens they are hidden unless you press a possible, most Horror Games
button or perfrm an action make use of Minimalist UT.
Minimalism is defined as
A trend with UL in horror games is that less Eliminating excess and
is more, the less UI on the screen at once is Stmt?glﬂ.ally pise g Lhe
better as it allows the player to become more reminaing elements
immersed in the world.

Play Game

| Alien: Isolation

Survivor Mode

Play Main Campaign
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Development - Heart Rate Implementation 1
/’—

ANT+ MWas the Original method that would be
used to connect the game with Heart Rate,
it has been used in other games which make
use of Health Techneology such as Bring To
Light which uses the player's Heart Rate.
ANT+ is a system which allows the user to
access data which is collected by supported
fitness devices.

While Researching the ANT.
Systems to decide whether it was
right for this prgject, I got
comfortable with ANT+ Software such
as SimulANT and ANTware. These
are the connecting software which
act as a bridge between the Device
and the Computer.

ANTware in particular is key to
connecting products to ANT+
Systems as developers can

configure the sockets and channels
that data are sent through.

After additional Research
into the ANT+ systems it became
clear that ANT+ was not suitable

for this project. While it is
the Industry Standard for Fitness
Data, it required Industry funds
to buy both the Deweloper Kit as
well as the two ANT USBs which
were required to work with the
SDK.
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Development - Heart Rate Implementation 2

An APL, also known as an Application
Programming Interface, if defined as

"a software intermediary that allows
two applications to communicate".
What that means for this progject is
that a server collects the Heart
Rate Data and the Data is then taken
from the Server by the computer

thrmough a web request.

The APL that ended up being used in

this project is called Pulsoid, its

software which is primarily used by
livestreamers to show their heart
rate on stream. Pulscid operates
through a mobile app that connects
to the HR device and uploads the

data to a server, which can then be
accessed through the APL by the

client (the game)

L ELES

Wl ghodss Bait Ll

I began developing
RGN with Pulsoid by trying to
RSN S NS PO M create my own Unreal
Plugin, this was using
which is another
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HTTP requests in Visual
Studio.

Request for the Heart Rate Data itself
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searching, the Plugin

aptly named "HTTP for
Unreal" was bought and
implemented to bridge
the gap between the
Heart Rate Monitor and
Unreal Engine.

Due to Pulscid being
developed for streaming,
it doesn't require any

maintenance after heart

rate device is put on,

so the player can fully
focus on the game.
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Deuelnpment — Gameplay & Managers

/—

This game is managed through the Game Mode and the Two Game Managers, these
being the Heart Rate Manager & The Gameplay Manager. The Game Mode is used to

allow actors to communicate with these managers, such as when an actor
requires any Heart Rate Mariable, they use Interface BEwents to signal to the
Game Mode to send them that data.
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The Heart Rate Manager encapsulates all the Heart Rate reading functionality
inte a single actor, including the HTTP Requests. It gets the Resting Heart
Rate from the Main Menu & calculates the Highest Heart Rate by adding the

difference between the Resting Heart Rate and the Standard Heart Rate (80) by

100 .
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The Gameplay Manager's purpose is to manage the objectives & Game States, this
includes checking whether the End Game sequence should start with the Hatch

Spawning and the Enemy becoming even more Aggressive. The Gameplay Manager is
communicated with more directly than the Game Mode with each Objective having a
reference to the lewvel's Gameplay Manager.
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Devel opment - Plauer Control

# 1A_Maove L @- E @ 'ﬁ'

W o o

One of the Should Have points in the -

MoSCoW Analysis was to have the game work Av O

with both Keyboard & Gamepad. This was sv |15
quite important as a lot of the games

used as references took the time to bv B

implement both input methods.

Gamepad Left Thumbstick 2D-Axia w

ch

Unreal's Enhanced Input System made this Gamepad D-pad Up v | TJ

quite easy to implement with the Input
Actions being mapped to both Keyboard E

Gamepad D-pad Left w ‘ﬁ'
Gamepad Input Methods. U

Gamepad D-pad Down

2 23 BRREEGDGE

Gamepad D-pad Right v |

As stated in the Research Section
of this progject, the Flashlight is
an especially important part of any
First-Person Horror Game. To ensure
that the player's flashlight
wouldn't reveal everything, a
Lightmap Texture was used to dim the
light and giwe the light's rays a
realistic look which added to the
immersion of the game. In addition,
the player's flashlight had slight
lag on the camera so horror reveals
would have more build-up.

Small Tweaks were made to the standard player controls
to make the game more realistic and have better game
feel, one of these details was clamping the Y rotation
to ensure the player cannot look directly up or down.
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Development - Level DBesign

Synty's Sci-Fi Pack was chosen for this

game not only due to it fitting the
theme of the lewel & game wvery well. Tt

e was also chosen as there would be a lot
of Maze Walls in the lLewl, if the
maze walls weren't optimised this could
really impact performance, but as the
assets were low-poly they could be used
b without affecting the pace of the game.
5 -
POLYGON
SCI-FI CITY PACK

The Models themselves were not the only visual elements
implemented into the world, as the low-poly artstyle was great for
optimisation but on its own, it is too simple to effectively
generate far. Because of this, Decals were created to put on the
walls, their opacity being controlled by the player's Heart Rate.
A Post-Process Volume was also implemented to give the lewel a
fog-filled grainy appearance
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Develeopment - AI Behaviour 1

When designing the AI for
the Stalker Enemy, it was
clear that a State Machine was
suitable for the enemy as the
behaviour of the enemy will be
decided through the Heart Rate
value of the player.

The enemy has three states, the
first is the Patrol State where

the enemy will move to an area
around the player, with the
radius he can move to being
decided by the player's Heart
Rate.

Then there is the aggressiwe
state where the enemy will
directly chase the player. the
final state is Fleeing where
the enemy picks a location in
the opposite direction to the
player and moves to it, before
returning to the Patrol.
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Unreal doesn't have Direct Support for State Machines, instead
Unreal wuses a Behaviour Tree Model which can be adapted into
a State Tree using Conditions. This Behaviour Tree runs a
"Service" before selecting a state, with this service getting
the Player's Heart Rate and checking it against the Maximum

Heart Rate.
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Develeopment = Al Behaviour 2

The Main Functionality of the Enemy is focused on its Movement, as

the Behaviour in what he moves towards is based on multiple factors. For

example in the Move Around Player Task in the Patrol State, the Range that
the random location is decided from is based on the Heart Rate of the

player, and the Speed is also decided through a separate ewvent previous

to that one.
Move Around the Player in chosen radius
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The Fleeing Movement is the most complex
as it uses an Environment Query System.
This generates a Grid of Locations and
scores them on two criteria. The further
they are away from the player, the higher
the score, and the locations in sight of
the enemy are disabled. The query then
picks a location with a high scored and
the AI mowes to that location.
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Development — User Interface

In the effort to support both
Keyvboard B Controller, Common UT
was implemented into this
prgject. Common UI is an overhaul

to the UMG Unreal System which
allows for Controller Support, UL

Stacks & Queues, and Style
Blueprints which allow widgets
to inherit from the same style

and all have the same
appearance. IL was a challenge
to get used to but was
definitely worth it.

@ UNREAL ENGINE

INTRODUCTION'TO
COMMONUI

UlManager &

~ i Target Main Stack @

= Ilg;_qgg.j;_l_i.;._wmnm:-.ﬂ.rlwn.'mh Wisgad Contamer Bans

— B

Activatable Widgel Class

S

B faiged i B Gormenon Ui

W 0w Flayes

Common UL Works with Widget
Stacks, these are a FIFD

Structure where Widgets are
pushed onto the stack and

the widgets already on the

» » (b stack are deactivated until
® Target Return Walue @ ® Tapst the top widget is pulled from
Actreatable Widget Class & Owning Player t-h'E St-ac:k-
UlManager @ Player Character @ This allows for Seamless Menu
s Transitions, for example the
& Ty Sten e s B FRMEINAEN Main Menu screen is pushed
W | r first . then either the
;‘-.Mm_l:;g:mmAn:rm:lrahn-Iu'I.'.‘d;mrl.'-:.n.‘.nn*'r|.'.'.' IIE‘.E.E"H”'“““""{‘I' IﬂStI’UCtiDF‘E&l Vj_deﬂ or HR
> » » o Reading Screen are pushed on
e et s - Liegseon top, transitioning the player

into the game

One of the Deliwerables that was ocutlined in both the Proposal Document
B MoSCoW Diagram was to create an instructicnal video which would
instruct the player on how to equip and start the Heart Rate Reader. it
both explains how the Heart Rate Reading works and the game's objectives
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Development - Sound Desian

/—

The Audio of this project posed a unigue challenge as I wanted the Tempo
of the soundtrack and atmospheric sounds to mateh with the player's Heart
Rate to subconsciously raise the player's HR.

To do this, Unreal's Metasounds toocls were used to consruct sounds with the
Trigger Repeat node, this node allowed for BPM wvalues to be directly
plugged into the repeater so sound etfects would repeat at the same

frequency as the player 's Heart Rate. Metasounds was also vital for the
other interactivwe sounds that were implemented in the game.

] Ihpiﬂ —_— Trigger Flepeaf
OnPlay @ —— @) Start RepeatOut @)
#] Input { BPM To Seconds O) Stop
HeartRatelnput @ — @ BPM Seconds @ — @ Period

(\ C» Beat Multiplier ‘-"J

Divisions of Whole Note

80.00 ‘ﬂ,h

MeLasounds allows for Inputs &
Parameters in the sounds so
Blueprints can control aspects of
a Metasound. An example of this is
the Sound which plays as the Enemy
Approaches, this soundtrack is
built off four tracks with four
Floats altering the wolumes.

These Floats are then Altered by
the Flayer Character based on the
distance between the player and the

Enemy .
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Evaluation = Testing Resul ts

. Please input a random 6 Digit number as your Unique Identifier

Vore Details

v

Responses

The Testing of this progject was performed in a very professional manner
due to the Health Data irwolved. Each test was done on-site in a quiet
room with the testers reading the Information Sheet & Signing the
Consent Form.

2. On a Scale of 1 to 6, how effective did you find the

4, Was i rent that th me was aff r
8 1E ADPANNIE ANt RS GRNA. Wis 3 ected b}" e Horror in this Game? (How scared were you?)

heart rate?

4.00

Unfortunately, more than Half of the On the Other Hand, all the
testers seemed to Forget that Heart Rate Testers had positiwe scored for
was a core component of the gameplay. the Horror & Gameplay Elements,
with the Main Enemy & Sound
Although from my follow up Qualitative Design being referenced often as
question, testers made it clear they successfully building the tension.
knew the Enemy & Camera were effected by
Heart Rate, but they didn't effect the This was great to hear as a lot of
‘Gameplay enough. the game's development focused on
these Design Elements.

In other games which use Emergent
Technologies, such as Before Your Eyes which
uses the Webcam, the Emergent Tech is a core

part of the experience which can't be
ignored. Further dewelopment of this project
should be focused on making the game more
noticably reliant on HR
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Evaluation = Original Intentions

//—

This prgject has been successfully crafted to hit all three design pillars
that were set at the wvery start, with the Horror Elements in particular
being the most successful and rescnating with the testers. Howewer, the

original intention of this prgject was to craft a game which adapted to your
heart rate, and while the implementation is there, it seems that the
execution of these mechanics could hawe been a more vital part of the
experience so players absolutely knew this game was controlled through Heart
Rate.

The Framework itself has been ironed clear of any bugs that were found during
development, with the game being quite self-contained and easy to pick-up
and play as stated in the Arcade-Style Gameplay Design Pillar.

I believe that as the project evolved it skewed away from arcade mechanics
like a point system but this could still have been achiewed in other ways.
One example is the game Zardy's Maze, another maze-style chase horror game
which allows the player to change the difficulty score of the enemies, this

could have been achieved through altering the speed of the enemy based on the

rating.
o)
18
PUMPKIN JACK CABLECROW
A
ZARDY DROUGHT
_— |BN12287ZI%
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