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« THIS ARCHERY GALLERY GAME ALLOWS THE INTERACTION OF USING TWO
HANDS SIMULTANEOUSLY TO LOAD, DRAW, AIM, AND SHOOT A BOW AND ARROW
AT DESTRUCTIBLE TARGETS. THE ARROW INHERITS BULLET-DROP PHYSICS TO GIVE
IT A REALISTIC EFFECT AND ALLOW THE PLAYER TO APPLY THEIR OWN SKILL LEVEL

TO SUCCESSFULLY HIT A TARGET, AS ONE WOULD IN THE REAL-WORLD.

SHOWCASE

THE SHOWCASE PROJECT PROVIDES A SIMPLE AREA FREE OF DISTRACTIONS TO
DEMONSTRATE VARIOUS ASPECTS OF THE VR RESEARCH AND EXPERIMENTA-
TION COMPLETED DURNG THIS PROJECT. THE LEVEL IS DESIGNED IN A SIMPLE
LAYOUT WHERE EACH ELEMENT TO BE DEMONSTRATED IS POSITIONED ON TS

OWN UNIQUE PODIUM. « THE BASKETBALL GAME ALLOWS FOR A PLAYER TO GRAB A BALL AND THROW
ITIN A HOOP TO ACHIEVE A SCORE, THE FURTHER THE HOOP, THE HIGHER THE
SCORE. THE BALL HAS THE UNREAL ENGINE PHYSICS SIMULATION APPLIED TO IT
THAT ALLOWS THE BALL TO INHERIT LIFE-LIKE CHARACTERISTIC SUCH AS WEIGHT,
BOUNCING, DROPPING.

« THE BLock GAME IS DESIGNED TO GIVE A USER THE FREEDOM TO TELEPORT
WITHIN A PARAMETER AND INTERACT WITH ANY OBJECTS THAT ARE AT REACH.

THESE OBJECTS CAN BE PICKED UP, THROWN, AND STACKED ON ONE ANOTHER. Ir
IS ENTIRELY UP TO THE USER TO DECIDE HOW TO INTERACT WITH AN OBJECT.

« THE BREAKING GAME ONCE AGAIN ALLOWS TO PICK UP OBJECTS AND THROW
THEM AT TARGETS THAT WILL SHATTER WHEN WITHIN THE RANGE. | SHOWS OF
THE PHYSICS OF THE UNREAL ENGINE AND HOW PLAYERS CAN TURN AN OBJECT

INTO A WEAPON TO CAUSE A DESTRUCTIVE IMPACT ON A

THE SHOOTING GALLERY IS SIMILAR TO THE ARCHERY GAME BUT HAS GIVEN THE
USER THE ABILITY TO SHOOT A GUN INSTEAD AT ANY OF THE GIVEN TARGETS.
INTERACTION AND SKILL LEVELS CHANGE WHEN USING A GUN LIKE SO, A GUN
SHOOTS STRAIGHT AND ITS PROJECTILE REACHES ITS TARGET A LOT FASTER THAN A
BOW AND ARROW.

PURPOSE

VIRTUAL REALITY TECHNOLOGY PROVIDES US IN THE REAL WORLD A GATEWAY INTO THE DIGITAL
WORLD. IT GIVES ITS USERS THE OPPORTUNITY TO DO THINGS, THAT IF NOT WERE POSSIBLE TO DO IN
THE REAL WORLD, WOULD BE POSSIBLE THROUGH THE DIGITAL WORLD.

THIS PROJECT WAS UNDERTAKEN WITH THE PURPOSE OF RESEARCHING THE POSSIBILITIES AND THE
FEASIBILITY FOR THE DEVELOPMENT OF V/IRTUAL REALITY APPLICATIONS, AND ALSO ITS POSSIBLE USE
AS A PLATFORM FOR STORYTELLING.

ZOMBIE SHOOTER

THE ZOMBIE SHOOTER WAS DESIGNED TO CREATE A STRESS
FACTOR WITHIN THE USER TO DEMONSTRATE HOW VR CAN PLAY
A ROLE IN TRIGGERING HUMAN EMOTIONS. THE SHOOTER
CONSISTS OF WAVES OF ZOMBIE HORDES THAT CAN ONLY BE
DESTROYED WITH A NUMBER OF WEAPONS WITHIN THE PLAYERS
ARSENAL. THE WEAPONS INCLUDE A PISTOL, AN ASSAULT RIFLE,
A SHOTGUN, AND LASTLY A GRENADE LAUNCHER. EAcH
WEAPON BEHAVES AND DEALS DAMAGE IN THEIR OWN UNIQUE
WAY. THE PLAYER CAN CHOOSE WHICH WEAPON THEY WISH TO
HELP DEAL WITH ENEMY HORDES, SO LONG AS THE ZOMBIES DO
NOT GET TOO CLOSE TO THE PLAYER WHERE THEY WOULD STRIKE
AND DAMAGE THE PLAYERS HEALTH OR POTENTIALLY KILL THE
PLAYER RESULTING IN GAME OVER.
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«  USER INTERFACES SHOULD FEEL LIKE AN INTEGRATED PART OF THE 3D WORLD THE USER IS IN.
Do NOT REQUIRE THE USER TO SWIVEL THEIR EYES AROUND TO VIEW THE Ul, THIS CAN CAUSE EYE STRAIN AND SIMULATION SICKNESS, TRY TO POSITION
THE Ul IN SUCH A WAY THAT IT SITS IN THE USER’S FIELD OF VIEW.
USER CAUTION WITH ELEMENTS OF THE Ul THAT SCALE WITH THE POSITION OF THE USER’S HEAD (THINGS THAT GET BIGGER OR SMALLER AS THE HEAD
MOVES FURTHER OR CLOSER TO THE OBJECT) IF DONE WRONG, THIS CAN CAUSE SIMULATION SICKNESS. IF IT IS TO BE IMPLEMENTED ENSURE THAT IT
RESPONDS ACCURATELY TO THE USER’S HEAD MOVEMENTS.

CONTROLLING THE CHARACTER
As USER INPUT CANNOT BE VIEWED WHEN WEARING A HEADSET, ALLOW THE USE OF FAMILIAR CONTROLLERS AND CONTROLS AS THE DEFAULT METHOD OF
INPUT. REMEMBER THAT IF A KEYBOARD IS REQUIRED, THE USERS WILL HAVE TO RELY ON TACTILE FEEDBACK OR TRY KEYS TO FIND THE CONTROLS.
« MAYBE CONSIDER USING HEAD MOVEMENT AS A METHOD OF CONTROL.

» WHEN USING AUDIO, KEEP IN MIND THAT THE SOURCE OF THE SOUND WILL FOLLOW THE HEAD MOVEMENTS WHEN THEY WEAR HEADPHONES, BUT NOT
WHEN THE USER USES SPEAKERS. ALLOW THE USER TO CHOOSE THEIR OUTPUT DEVICE WHILST IN GAME, AND ENSURE THAT SOUNDS COME FROM THE CORRECT
LOCATIONS WITH THE HEADSET RELATIVE TO THE OUTPUT DEVICE.
ENSURE THAT POSITIONAL TRACKING IS WORKING WHEN DESIGNING SOUND. SOUND SHOULD BECOME LOUDER AS THE USER MOVES CLOSER TO THE

USER INTERFACE \

\ SOURCE.

\_ ARE SIMPLY BROWSING MENUS. THE USER SHOULD ALWAYS BE ABLE TO LOOK AROUND.

RENDERING
USING THE DEFAULT DISTORTION SHADERS IS A MUST. USING ESTIMATES AND AAPPROXIMATIONS, EVEN IF IT LOOKS OR FEELS ABOUT RIGHT,
CAN PROVE TO BE DISCOMFORTING FOR THE USER.
MAINTAINING COMPLETE IMMERSION FROM THE BEGINNING TO END IS A MUST. FOR EXAMPLE, PUTTING A GIANT SPLASH SCREEN THAT
WON'T REACT TO HEAD MOVEMENTS IS A BAD IDEA
THINK ABOUT LOOKING AT SUPER SAMPLING AND OR ANTI-ALIASING (A METHOD USED TO REMOVE JAGGED AND PIXELATED EDGES ON
RENDERED OBJECTS] TO FIX APPARENTLY LOW RESOLUTIONS, WHICH WILL APPEAR TO BE WORSE CLOSER TO THE CENTER OF THE EYES.

MiNmizING LATENCY
LATENCY REFERS TO THE “JUMPINESS” OF A VIDEO GAME, IF THE IMAGE THAT APPEARS ON SCREEN APPEARS TO BE CHOPPY OR DISTORTED IT CAN
CAUSE PROBLEMS FOR THE USER
ENSURE THE GAMES FRAMERATE RUNS AT OR HIGHER THAN THE REFRESH RATE OF THE HEADSET (IN THE CASE OF THE VAV, 90Fes) IT 1s A
GOOD IDEA TO ENSURE A BUFFER IN FPS IN CASE THERE ARE ANY FRAMERATE DROPS THAT OCCUR AS THE GAME IS PLAYED

OPTIMIZATION
DO NOT DROP THE DISPLAY RESOLUTION, ALTHOUGH IT SEEMS LIKE A CHEAP AND EASY WAY TO IMPROVE THE GAMES PERFORMANCE, LOWER
RESOLUTIONS CAN LEAD TO EXTREME DISCOMFORT FOR THE USER INCLUDING SIMULATION SICKNESS AND INCREASED EYE STRAIN.
DECREASING THE EYE RENDER BUFFER RESOLUTION IS A GOOD WAY TO SAVE ON VIDEO CARD MEMORY AND INCREASE THE FRAMERATE OF THE

GAME

PosiTioNA KING
TRY NOT TO USE ANY VISUALS OR EFFECTS THAT WILL AFFECT THE USER’S GROUNDING IN THE ENVIRONMENT. WHAT IS MEANT BY THIS IS TRY
NOT TO MAKE THEM FEEL OFF BALANCE. MOVING THE HORIZON LINE IN THE USER'S FIELD OF VIEW OR OTHER LARGE COMPONENTS WILL CONFLICT
WITH THEIR REAL WORLD SENSE OF SELF-MOTION WILL LEAD TO EXTREME DISCOMFORT AND CAN BE HIGHLY OFF-PUTTING FOR THE USER.
THE DISPLAY SHOULD ALWAYS RESPOND TO THE USER'S HEAD MOVEMENT, NO MATTER WHAT, INCLUDING OF THE GAME IS PAUSED OR IF THEY

.

UNREAL

ENGINE

UNREAL ENGINE

THE UNREAL ENGINE PLATFORM FIT IN PERFECTLY FOR OUR
NEEDS ESPECIALLY WITH OUR PRIOR EXPERIENCE AND
KNOWLEDGE USING THIS TOOL. FORTUNATELV, UNREAL
HAD TWO MAJOR UPDATES DURING OUR DEVELOPMENT
CYCLE THAT ADDED IMPROVED SUPPORT AND FEATURES FOR
VR; FURTHER SPEEDING UP OUR DEVELOPMENT. UNREAL
HAS PROVEN TO BE A VIABLE PRODUCT FOR DEVELOPING VR
APPLICATIONS. MANY COMPONENTS OF DEVELOPMENT CAN
BE DONE BY NON-PROGRAMMERS AS THE ENGINE OFFERS
HIGH-LEVEL METHODS TO IMPLEMENT PREVIOUSLY COMPLEX
SYSTEMS. UNREAL OFFERS TWO METHODS FOR PROGRAM-
MING: BLUEPRINTS AND C++. OUR PROJECTS WERE
MOSTLY DEVELOPED USING BLUEPRINTS WHICH ARE A FORM
OF VISUAL SCRIPTING, HOWEVER, THE PROGRAMMING PRIN-
CIPLES REMAIN THE SAME.

(i MoOVEMENT Spi 7
« Nor MOVING IN VR IS THE MOST COMFORTABLE EXPERIENCE FOR THE USER, HOWEVER, IF THE USER IS
REQUIRED TO MOVE THROUGH THE ENVIRONMENT, IT IS RECOMMENDED THAT THE USER MOVES AT A
CONSTANT VELOCITY.
« TELEPORTING BETWEEN LOCATIONS IS A REALLY GOOD IDEA FOR MOVEMENT AS THE PLAYER REMAINS
STATIONARY AND THE WORLD WON,T HAVE THE EFFECT OF BEING MOVED AROUND THEM.
« MOVING IN ONE DIRECTION WHILST LOOKING IN ANOTHER DIRECTION CAN BE DISORIENTING FOR THE
USER. TRY TO MINIMIZE THE NEED FOR THE USER TO LOOK AWAY WHILST LOOKING IN ANOTHER DIRECTION
ESPECIALLY IF THE USER IS MOVING FASTER THAN A WALKING PACE.

CAMERAS
«  ZOOMING THE CAMERA IN OR OUT CAN INDUCE OR WORSEN SIMULATION SICKNESS. DO NOT USE ZoOM
EFFECTS.

« FOR ANY THIRD PERSON CONTENT ALL GUIDELINES FOR ACCELERATION AND MOVEMENT STILL APPLY,
JUST BECAUSE THE USER IS NOT IN THE CHARACTER’S BODY SO TO SPEAK, DOES NOT MEAN THAT THESE DO
NOT APPLY.

« Do nor USE ANY HEAD BOBBING EFFECTS, EVER. THIS 1S BECAUSE THEY ARE SMALL ACCELERATIONS IN
DIFFERENT DIRECTIONS AS THE CHARACTER IS MOVING.

SIMULATION JIC S
SIMULATION SICKNESS IS A FORM OF INDUCED MOTION SICKNESS WHICH CAN OCCUR WHILST PLAYING ANY
VIRTUAL REALITY GAME.
< VIRTUAL REALITY DEVELOPERS ARE THE WORST TESTERS AS THEY CAN BECOME ACCLIMATIZED TO THE
EFFECTS OF SIMULATION SICKNESS.
T IS ADVISED TO TEST ALL CONTENT IN A VARIETY OF WAYS, ESPECIALLY WITH UNBIASED USERS IN ORDER
TO ASSURE A COMFORTABLE EXPERIENCE FOR A WIDE RANGE OF USERS.

« PEOPLE WILL RESPOND TO AND EXPERIENCE SIMULATION SICKNESS DIFFERENTLY, THEY MAY NEVER GO
THROUGH THE EXPERIENCE OR EVERYTHING COULD BE LITERALLY UNPLAYABLE FOR THEM. THEY MAY
RESPOND TO VISUALLY INDUCED MOTION SICKNESS WITH THE HEADSET ON MORE THAN THEY DO WITH A
REGULAR COMPUTER SCREEN. YOUR USERS SHOULD NOT BE EXPECTED TO POWER THROUGH ANY INTENSE
EXPERIENCE, NOR SHOULD THEY BE EXPECTED TO.

«  CONSIDER IMPLEMENTING WAYS FOR YOUR USER TO CHANGE THE VISUAL EXPERIENCE, ADJUSTING THE
INTENSITY OF THINGS. FOR EXAMPLE, MOVEMENT SPEED, ACCELERATION SIZE, AND THE WIDTH OF THE DIS-
PLAYED FIELD OF VIEW. IF YOU CAN ALTER THESE SETTINGS, THEY SHOULD DEFAULT TO THE LOWEST
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