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(Niranjanamurthy et al., 2014)
Test current site *I‘%g %7} *E-l_E-xI
Tk ety (Lee etal., 2011)

Analytics

Lt

| New Project

e brush to tube

Test the concept | 1 o 11 . .
Hhidia ~——®  Content Strategy Component Task Usability questions Score
Research Get ideas for how to . N The extent to which the brush is comnected to the tube at a | Low High
) organize the new site Connection of Ease of use single trial without error QQO®06
| Audit Current Site f— Card sorving The extent to which the brush is easily connected to the tube D@
Brush The extent to which the button on the brush is pressed by D06
Testthesiemap . ; Discomection of _ applying a proper force e
~ = brush from tul Ease of use - - - —
1A cesting Propese Site Map Tush trom tube The extent to which the brush can be easily disconnected from | o 5 206
the tube -
Test the content
— privorities, layout Comfortable The extent to which the handle is operated with a comfortable DODO®E
VWireframe posture posture at the hand and arm
| Task wsting
Test layus, interfacs - gih.e . Extm:tf t? which the handle is operated with a evenly DODEE
o s = Effective use stributed force
" Design Mockups | . of force The extent to which the handle is operated by a proper amount DOO®6
Task teseing 1 E‘ngege Movement of force to move the cleaner e
T - Tm m.ferface,‘em‘m The extent to which the handle is easily grasped OQI®6
| Bulld and Implement | siteagainstobjectives it to the hand - - P
Templates Fit to the han, The extent to which the handle fits the hands m various sizes .
s [OROESEORS)]
Task vesting and SllaPES =
Tt rhntentaite [ 1 The extent to which the handle is effective to keep the cleaner e
% Laurich Websi Ease of use body balanced duri . PRe®E
Tasle teselng U ‘ebsite ody balanced during movement
Analyrics

Surveys
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Virtual reality Augmented reality Mixed reality I
I
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|
[
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[
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Virtual world Mixed world ! Metaverse
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Virtual Reality i ASER O ofdt

AR |y MAROI ERE | mexie e |t VROIHSH 22i20)
== % - SH MAet 42 A8 TS H| @& oAl
Augmented Reality | © = 5 =M
MR ol M7 ofehof 7t 2t | - S B S - 7|l=X A 9f
ViedRealty | 75 75 . 0|2 U AX|L|0JZ A0 ZH | (AlOp7t Cia B
2 AMMC| =
XR | RARMRIISS SSES . sum star minel cnezs
Mot ZgE ne | 2T . 7|8 Ho
eXtended Reality | }74 =&
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v 3D modeling software(3DEXPERIENCE, Dassault Systémes, France)
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A virtual object is displayed on the real
environment without meshes

7h ofxp 2
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Hide meshes frame and hold geometry
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Meta Quest 2, Osprey motion camera, Unity3D, Geomagic Design X,
Meta, USA MotionAnalysis, US Unity Technologies, US OQTON, US

ERN

- LiEHE QI VR 7]7| - ArEXL SAYS - IIEH QI VR 7HE
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A|AE 214 3D Digital Human Model (1/3)

Q 7 24 % 3D DHM(digital human model) 7+8
v AREXIL| MK E 71 2HE 0 TR0 2 £
> OJA) VRIMR 7|7|E A-8%t ALE X7} O E L 2{CHE & 3D DHME| SbA|7F E &
v VRIMR 7|7|2| tracking 7| = 2 AFEXIS| 22 2= 3D DHMO|| EtSE

AL Xt 2%
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AHEXIL| MM S 7He 2800 it oAl
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JH'E A AH 2HA: 3D Digital Human Model (3/3)

Q ‘SMPL-X for Unity’ 2 &= AFESHY ALE XIS ChFeh MM 4k dikd
v SMPL-X for Unity 2 &2 3D DHM2| ¥4 BHH AtME ZEY = US
v' Motion camera®} 22510 AFE XL 2| it S| K| A 77FK] H25HA 2 7hs
v CHSE AFRXFO| AlK| SHAFS HEY _, C} C

02
rot
r=

=
o
s

=

MH HA, U2 BES HIE S s CrFsh K| HAakg urdst
SMPL-X Unity script 3D DHM(SMPL-X)
Shape
Use Pose Correctives v
Model Type Female =
Beta 0 -15645 [P2
Beta 1 0.9486%
Beta 2 0.6937¢
Beta 3 @ -1.8011
Beta 4 0.6189C fe,p7
Beta 5 | -1.0576 fexp 8
Beta 6 Q -0.030: MExp
Beta 7 -0.9586 e
Beta 8 1.50785
Beta 9 L -1.7587 Pose
Snap Feet To Local Ground Plane v Body P T IR
y Pose - -
Set Random Hand Pose Flat Relaxed
MH A T MH Y& EX 4
fw5 ZeIdea
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Q O3 HO| SA|0 HOSt= =Y &4 +=
v Off HO| SA|0 &S = H=tot AtEd H7H7t 71550 225 communication 7t
v 0§ 8] A[K|Z(prototype)2| 3D modelZ 714 StHE 2 2 7HM 2t SA| & AFE X2 )
7He 2t oM M Z0j et TSetA =2of Tl
> Motion camera: 0{2] HO| SA|0| 220 = AtEFS T E51Y Q4] 7hs

> Unity, VR/MR device: StLI2| 7t 265 0f 02 HO| SA| F= 7oA 241

Motion camera= ¢12{ E0| oj2]| ol SAl0 Fojsl CIxfel 58 3 24 4S
SAlofl SE0 = F'E510] Q14 (EX | HOHAIS A
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P1. M Z 4 HAE0 L}E AHE8 871 238 7= (24)

Q AHES H7t CH&: MIEH| (top-loader)
v HUEO|NM XtF A0 = 7N F0|H, AFEALRl 228 SE0| B2 HF

-

7he 2E0M M2 = EHESHE oAl

WIDTH

HEIGHT
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P1. H& 4 HA0 [E AE/E8 87t &8 1= (34)

O VR/MR devices &80t ALEAH7t 712t £ slider Ul £ =%
Q Slider=2 HZASH X2 MA|ZtC 2 M|EHY| HAkof| B
v =X| H==: MEH7] 9| L H|(width), & 0O|(height), 7! 0| (depth)

UnltyE Toich _
MIEFZ| 27| BHHA Slider UI ME| dAaHE
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P1. M Z 4 HAE0 LE AHE8 871 238 7= ()

0 AZHS D= Hof
v Ray F7LUIZCE &2 O M JHo| M 23
v’ Slider button A H3} =7}
> Ray”} button0| =& L2
> ALEAH} button= MICHE £ 2(grip) &5

Ray?} slider button0i] H&s| 22 42
i 2FA

_.
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Frame'® Z} marker2| 3+ ZHE

[Datal |
New Graph Page

MERZL 7t 2H e =288 I
0

motion cameraZ A2 X} 2Z&1Ql G|

YUY KE ES

[14:50:54] Left Elbow Angle: 153.8096

X O (=] e
ot 22X HIO|E &4 : W
UnityEngine.Debug:Log (obj

[14:50:54] Right Elbow Angle: 169.487
UnityEngine.Debug:Log (object)

Unity2| C# coding= &3l motion camera® ==t

a2 Ik AL HE1t 5=t Hel & £o] A4k
Ao ABAfL A SRS ALS AT}
2 2 ALt ME1 R = Heef £o| AlAt
e A A0 A4
= A4kt G[O|HZ Unity UIE &5 VRIMR E|AE20]0] #o
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Motion camera — Unity —
3D human model ¢1Z&

|

3D human model landmark

IR E=

|

Landmark vectorS Sf
MY 29l 4 =&

71 |

=

1t A|Zt8KuUI, HUD)

v’ Motion cameraQj| A & K| AFEXto| 3X&l

EHE 7HLF
3D human model(SMPLx)0| &£

o[O] 2| =l Unity2| humanoid mapping landmark2|
IFEECHIYS BN =

Z7129| landmarkE 2= vector =&

/12| vector AFO| ZtE=E 1ol MM 22| ==

v/ 2 AN RS E =S VR SHE 40| B
v B 2tz 04 B8 % A AIZHoR F1
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d Unity2| humanoid bone mapping
v UnityOf| A| = 3D DHMS| 22| 2! 7+21& #et E== landmark E2|E|0] U=
> Z 2= landmarkOf| 23| motion cameral| marker 12 3 AFE X}Of| H &L

> Zt landmark2| H=5 2| X[ = ‘Helenhayes markerset'Of [ft2} A7

M O| &l landmarkO]| L2} AF2 XHO| markerE 55 &S motion cameraZ xHE

XNE B 838 4 53 i)

EE

Unity humanoid landmark

Unity2] humanoid bone mapping Hips LeftShoulder
LeftUpperLeg RightShoulder
RightUpperLeg LeftUpperArm
LeftLowerlLeg RightUpperArm
RightLowerlLeg LeftLowerArm

LeftFoot RightLowerArm
RightFoot LeftHand
Spine RightHand
Chest LeftToes
UpperChest RightToes
Neck LeftEye
Head RightEye
Jaw

% EEEisia

WY weige e 24
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QO MY R BHLAE =
v C# coding2 2 8| AN 22|90 3Kl FHE (S|, position)Z 7t -2
v £ & 9l vector EE381, F vectors AFO| ZHZE || AlK| 22
> AE = A 7|EM 7|20 50| Ci3t 251 ZAFAA| O™
v 2} T UOtCE 2 2t A AR Ao BA

kl

gs

=
7
I
i

F

=z x A4t C# coding

2

JointAngleCalculator.cs X

P Update

A5 / ~ft K A o
Q UnityEngine.Debug:Log (c

[14:50:54] Right Knee An
UnityEngine.Debug:Log (

r = MonoBehaviour

Animator animator;

Q 146

Q.
Q. ;

if (Left_upperieg !'= &% Left_lowerleg != && Left_foot != )

{

Debug. Log("Left Kn " + Vector3.Angle(Left_upperLeg.position - Left_lowerLeg.position, Left_foot.position
i It 4 °| B 72l 7|.
=1 TTIZ2 7
o

Update()

Transform Left_upperLeg = animator.GetBoneTransform(HumanBodyBones.LeftUpperLeg);
Transform Left_lowerLeg = animator.GetBoneTransform(HumanBodyBones.LeftLowerLeg);
Transform Left_foot = animator.GetBoneTransferm(HumanBodyBones.LeftFoot);

Transform Right_upperLeg = animator.GetBoneTransform(HumanBodyBones.LeftUpperLeg);
Transform Right_lowerLeg = animator.GetBoneTransform(HumanBodyBones.LeftLowerleg);
Transform Right_foot = animator.GetBoneTransform(HumanBodyBones.LeftFoot);
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2151 (zhong et al., 2022)

v 2 ME0 st e 7H 7HY HlEE 7HY 280 AT S22 A ESHH ALEd
HIME Mg = U Wla(prototype) *””01| 2RE5= AL H[ES A =€
O 7Hded 7= HEHE Mol =2 HE242 28d U 848 FT
v’ UnityQ| &A|7H3D HIHE 7| =2 S AF%XWP HAZL &2 Sl OjEwE 7|Hte =
NEEAE E7r5tn 7H5H0] 71 EEHl 220 4=
v AFEXE AIAOf ot HEA A HO[HE 3P04 7SSt NE 7HY 3 7 Mo 2

O A 714 242 NSol A2 X ZF communication £
v o = MZ&S| O[glist e =95t

285 M-S0ty & AR MZ2 A2l MEHAred
o
=

fon TeIigtta - E ic Desi
oY Aleized 2 etn) o7 Technology Lab




HE AM2Ro] stAI

A 7|=2 oA = 2ot F2|™ X[ & 2| E{F (Reinhard et al., 2020)
v VR/MR device= 2%t ZAXLO| gvatar/t 71 240 EES 22, 2 XA 0]
[[}2 physical feedbackO| M| & = X| &S
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(Reinhard et al., 2020)
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Q AREARL] MH|F scandt0] ‘@S0 AFEH QI 714 3D self avatar 44-/d
v el AFNHE ARE AL MM e d MY S EE capturedtil SAN RES V|EIe =2
AAI A O 3D 714 self avatar A 43 (Thaler et al., 2018, Déllinger et al., 2022)
v ‘448t 3D 7t self avatars 7H'E ot AMEE EIF A| 2B ASSHY ECOFE AFEE 0|1

Mkt AFSY Wt ks
A8 X2l Ml scang S8t 714 3D self avatar AH| AL Xl MHM|(ZHE 71 2HE o
(Thaler et al., 2018) EH|(2)8 B& Dslinger et al., 2022)

714} 3D self avatar
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