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Abstract In order to create a virtual reality space in the metaverse, accurate tracking sensors
and implementation are required. Most government agencies and corporations performs
tracking to use their own tracking sensors and a base stations, such as VIVE. The VIVE
method may have tracking problems due to spatial constraints and obstacles or nearby
structures, and it is also that the number of people that can be accommodated within the
space is also limited. In this paper, we designed and implemented metaverse using an IR
sensor tracking system to freely track the spatial virtual reality metaverse, and we
experimented contents in metaverse by placing IR sensors additionally on the floor and ceiling
if needed in order to flexibly configure the metaverse space. As a result of the experiment, the
tracking stability of the IR-tracking system was approximately 12% higher than the VIVE
method. Additionally, adding more tracking sensors on the floor increases tracking stability and
allows for a stable representation of virtual space.
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Fig. 1. Vive—based system configuration
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Fig. 2. IR-tracking system configuration

1 2014 EW Main Tracker= [R-E7]
A 2AEo] &4 dZAE, Main Tracker?}t Sub
Tracker= FH4E S0 FAHCE dsHTh
Zt Sub Tracker= HIEF4 AAE B 9A
#&e AAetl AAFoR FHFPE AL
7t Sub Trackero] 95 A4HE Hlol8+= Main
TrackerE B3l IR_Tracking SystemCS.=Z to]
HE Agdt. ddd molgE ddx 9 A
S 3433 HMD(Head Mounted Display) &
A2 Adsto] 7ptEd, FAEH 52 AT

% g,

3.1 IR-E&fid OHIo|A
[R-Ed|7] A|A=9] vz AA= 18 3

I g

a7 3. HREEE A

Fig. 3. Floor tracking sensor



250 sEmeERsMIasE=2X H16E AbE

a9 39 HigE4 AAs 4 EfAEC] 9
A%k AAs] s 283k AlAo|tt. HieE
2 A9 oL 850nmE H YA TR
DPAA Ef AL AA] HAHAE EAA ¥
A%k A4St g AA = o]l

Tracker= USB Socket2 13 49} Zt}.

8 4. USB Socket, Tag, Bracer Eei#
Fig. 4. USB Socket, Tag, Bracer Tracker

I8 4014 HEH USB Socket EHAE
Main TrackerZ Sub Tracker®} Farz2 A
Zsto] Sub Tracker® Ho|HE #4sto] IR-
Tracking System< 53] PCY VR, Qt==Zo|=
AlAElog ALttt Tag EFAE YA A
S Al Main  TrackerZ  ALSich
Bracer E|#= Tag® "RIZHAE &3l 74
I Main Tracker®t FAO0E AZAE0] A%
I AXZE AEe

USB Socket, Tag, Bracer EAHE A= F
Aoz ddste] I8 28 AF M3 FASH
st 19 59k 2t

| =

sovaGUEE B R R V)
it st 24 68 WAL

a8 5. IR-Ead Al2Bel ddst

Fig. 5. Shape of IR—tracking system

a8 5014 BWH  Sub Tracker?t Main
Trackere= HE52 AMAE B AX#T 34
W AA AAbs] dlolElg} dttt. Sub Tracker

= 92 A dloleE Main Trackerl USB
Socketo 2 HU1, USB Socket: H-2 do]g
£ [IR-EF A AlA"Hor HUh

AZ]d AMAA IR_Tracking System?] Hf
934 AAZe= A o FA43sta, R-E
7 AA"HoA A2 24 EFA 9 Hlo]
HE EXCE Hgd EHfF ity d=d dA
ol 4+ EfAEY EHAE A &A= 13
63 2t

1

I Load the IR-Tracking Device Network library
T

I Load the IR-Tracking Alt Tracking library | 2
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I Load the IR-Tracking Alt Environment Selector library

Create a device network filter and then create a net-
work using that filter.
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I Get environment serialized data.

w
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| Get placement serialized data. |

I Create environment object from the serialized data. 7

Create alt tracking cotask constructor to find tracking-
supported nodes and start tracking task on node.

8

Each time the device network is changed due to

tion or di tion of a device that matches
the device filter of the network, or start or stop of a | 9
task on any network device, the network update id is
incremented by 1.

I——i-l Check if the network has been changed. | 10

Get first idle node that supports tracking task. | n

Start tracking task on node. | 12
Printthe extrapolated state of node to the console | 13
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Fig. 6. Tracking Flow Chart
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Table 1. Proposed content design code

void TrackerceneComponent::BeginPlay()
{  Super:BeginPlay();
Init();
void TrackerceneComponent::EndPlay()
{ Super:EndPlay();
StopTrackingTask(); }

void TrackerceneComponent::TickComponent(float
DeltaTime, ELevelTick TickType,
FActorComponentTickFunction* ThisTickFunction)
{
Super::TickComponent(DeltaTime, TickType, This
TickFunction);
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it (IsAtEnvironmentValid(pEnvironment))

{ if (IsNetworkVaild(pDeviceNetwork))
{ ApplyTrackingData();  }
else
{ if (InitDeviceNetwork())
OnDeviceNetworkChanged(); }
else
{ UE_Log(LogTemp, Error, TEST
("Failed to find DeviceNetwork”));
} b
else
{ if (InitAREnvironment()
{ if (InitDeviceNetwork())
{ OnDeviceNetworkChanged(); }
else
{ UE_Log(LogTemp, Error, TEST
("Failed to find DeviceNetwork"));
} }
else
{ UE_Log(LogTemp, Error, TEST

("Failed to find Alt Environment Actor”));
)}
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Table 2. Init() function implementation code

void TrackerceneComponent:Init()
{  GetTrackingLibrary(pAltTrackingLibrary);
CreateTrackingCotaskConstructor(TrackingCotaskCon
structor);

GetPlacement(pPlacement);  }
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Table 3. Unreal engine applied code

void TrackerceneComponent::Apply TrackingDatal()
{ if (IsTaskValid())

{ if (IsTaskFinished(pTrackingCotask))
{ }
else {
GetExtrapolatedState(pTrackingCotask,  pPlacement,
fExtrapolationTime);

SetRelativeTransform(FVector(pTrackingState.AltPose.
Location), FVector(pTrackingState.AltPose.Rotator),
FVector(1.f, 1.f, 1.1); |
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15 0.808124 0.537291 0.270833

Table 5. IR—tracking system experimental data 2 0.623451 0.604819 0.018632

Time | State : Pose(Position, | Stabiliy Velocity 25 0.764312 0.703258 0.061054

Rotation) : Value 3 0.742513 0.715924 0.026589

%:0.000000 y:1.680000 %:0.000000 35 0.791345 0.564937 0.226408

0.5 | z0.000000, x:-0.001345 |0.601324| y:0.000000 4 0.734216 0.509634 0.224582
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Table 6. Comparison data between Vive and
IR-tracking systems
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