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Mobile VR and Sensors

KHMD (Gear VR) \

» Camera, Acceleration, Zyro, Proximity,
Magnetic

* Mobile phone

» Camera, Zyro, GPS, Gesture, Proximity,
Light, RGB, Acceleration, Magnetic,
Temperature, Pressure, Atmosphere

N /

K An example of mobile travel VR \

3D VR world
— (Geo-synchronized
— Units specified

* Sensors

— GPS, Camera, Acceleration, Zyro,
Proximity, Light, RGB, Temperature
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Mobile MAR

Video worlds + Augmented objects 3D VR worlds + Augmented video objects
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An Example X3D File
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Unity H-Anim Viewer Organization

P

(52 Assembly-CSharp - Scripts#X3DLIb#X3DLib.cs - MonoDevelop-Unity
Search Project Build Run

File Edit View

Version Control

Tools Window Help

(=] O w3

[ Debug j Unity Editor j | (= MonoDevelop-Unity | Q, Press 'Control+,' to search
Solution 4 4 ¥20Lib.cs v @I
- - = . _ —
¥ || X30Viewer_Unity “ | 4= ELEMEMNT TYPE » Mo selection Mo region | 2
¥ || Assembly-CSharp 1 using UnityEngine; - g
B | &) References 2 using System; [
b | 3rdParty 3 Lls'l_ng System.[nllect}nns; .
. 4 using System.Collections.Generic; =
¥ L Saipt= 5 using System.Text; E
¥ | BvhLib 6 using System.Xml; 2
t Bwhlib.cs 7 using System.Collections.Specialized; T
v [l Common & using System.Xml.Serialization;
—. . 9 using System.IO; B
|{}] SingletonT.cs - 18 o
v . X30Lib X 11 public enum ELEMENT TYPE =
v | X3DNode 12 { 2
= - - S
1| ¥3DBox.cs - Box < "Dr
p— 14 Cone, =
0 =
W mee 15 Cylinder, =
[1}] ¥3DCylinder.cs 16 Sphere, y
[1}] ¥3DHanim.cs 7 Text, =
18 } a
[1}] X3DMode.cs - =
13 =
L 28 public class X3DLib 5
[1}] ¥3D5phere.cs 21 { i
1) ¥30Text.cs 22 protected string m_strFileName;
1 X3DLib.cs 23 protected XmlDocument m_cXmlDocument = new XmlDocument();
H‘i' 24 protected List<X3DNode> m_listX3DNode = new List<X3DNode>();
W fzereirror e 25 protected X3D5egment m_curParseSegment = null;
[1}] ¥3DViewer.cs 26 i
B | StreamingAssets - |4 1 P
| & Errors || Tasks




Import an X3D File into Unity

b X3DViewer_Unity - Microsoft Visual Studio Y@ & #= 2T v P - B x
DYE ®IEE Bl IZ=2EEE ¥LE OHDm =M EFQD HAEG EdN EW zia A
C2UH)
-0 B2 WM Debug - | Any CPU - P Uyl BE - A iR = MO
E 1> | X30Libcs 2 X3DViewercs + X [UllelEEN« X3DMode.cs X3Dx3d.cs =
gm g"jKEDViewer_Unit}-' - #z X3DViewer - @ |nit) -
ol = T 4 +
=R a Sipublic class #30Yiewer © MonolingletonT<i30Viewers Y
| a g i
+ 1 public HE0Lib m_cK¥30Lib = new X30Lib0f 3
i 1
" 12 public List<string= m_listDebug = new List<string={ N

13

14 protected string m_strFiledame;

15 protected string m_strBvhFilelame:

16

17

EE 1

18 - public woid Initf)

19 i

20 m_strFileName = "KoreanCharacterdtiJin, £30":

21 m_strBvhFileMame = "197_a.bwh™:

22

23 LoadHanim{ J:

24

25 m_cX30Lib.Loadx30f " 178, =3d" 1.

26 SAm_cH30Lib, Loads30] "meet ingroom, <3d"

100 %% - 3

E =
es == | 2% 372X 71E 87 20




X3D Parsing in Unity

File Edit WView Search Project Build Bun  Version Control Tools Window Help

® |Debug j |Unit_l,r Editor j ‘ (® MonoDevelop-Unity ‘ |QF‘re55'C|:|ntrl:ul+,'tl:u search |
¥3DLib.cs ° iF
. . . —1
"@ it G}Bﬂllh - E ParseHanimRecursive (XmlIMode xnRoot) =
63 public woid ParseHanimRecursiwve( XmlMNode xnRoot ) §
64 7 .
65 switch({xnRoot.Name)
66 { %
67 case "HAnimHumanoid": E
68 ¥3DHanim x3dHanim = new X3DHanim(m_strFileName); =
69 m_listX3DNode.Add( x3dHanim ); o
78 break;
71 case "HanimJoint":
72 X3D5egment x3dSegment = new X3DSegment(); =
73 m_curParseSegment = x3dSegment; E
74 ((¥X3DHanim)m_listX3DNode[m_listX3DNode.Count-1]).AddSegment( x3dSegment ); E
75 3
76 string strloint = Parse_AttributeValue( xnRoot, "name" }; 2
77 m_curParsesSegment.SetJoint( strloint }; %—r
78 m_curParsesegment. SetChildCount( xnRoot.ChildNodes.Count - 13%; o
79
8@ Debug.Log( strloint.ToString() + ": " + wxnRoot.ChildNocdes.Count.ToString()
81 break; 5
82 case "HAnimSegment™: ™
83 m_curParsesSegment. SetSegment( Parse AttributeValue( xnRoot, "name" )} J); E*
84 break;
85 case "Transform™:
86 Vector3 wvec = Parse_Vector3( Parse_AttributeValue( xnRoot, "translation™ )
87 m_curParseSegment.SetTranslation( vec };
a8




Draw an X3D File

b X3DViewer Unity - Microsoft Visual Studio Y@ & s 43 o P - O x
mEr HEE 2w ZEFREmR 2L5E O 1D BM =54 HZEE 2N B =9 E
EETH)
- 02 W Debug - Any CPU - P oUniyOl BE - g _ o E o= MY
—E 1> | X3DLib.cs # X3DViewer.cs UtilityClass.cs KoreanCharacter01)inX3D « ~
am ' B9 X3DViewer_Unity - ¥z X3Dx3d - @ Draw( -
J= I
N == 72 = public override void Draw() -
— Ta { G
ﬂ - 74 if (m_listSegment.Count == 0
o Th return.:
> 76
77 m_goRootParent = new GameObject();
Ta
| SAE30Viewer. Instance.m_| istDebug, Addf “segCount: "+ m_listSegment . Count. ToStringl )
a0
21 for {int i =0; i < m_listSegment.Count: ++i)
g2 {
23 Gamedbject cGo = new Gamedbjectf )
24 m_listSegment[i].SetGoSeanent {cGo )
25 cGo.name = m_|istSegment[i].GetSeanent( .
36
a7 cGo.transform.parent = m_goRootParent.transform:
a8 cho.transform.position = m_listSegmen _
@ (Z L) GameObject X30x3d.m_goRootParent
a9 *
an ifim_listSegment[i]. GetRotation{).w != 0OF)
o] {
- 9z Yector? vecRot = new Vector3(m_listSegment[i].GetRotationj.= « 180F + m_ _
(nEal N R R e Y lmma lPmrad imm = et emrrmime Tl e crmalaE b
100 %6 - 4 3

S o
oz == |28 27| 2} 7= %7 2




Unity X3D Scene Generation

Unity Personal (64bit) - X3DViewer.unity - X3DViewer_Unity - Android <DX11 on DX9 GPU>
File Edit Assets GameObject Compeonent Windew Help

1

Ll o il | B ot | [P0 Ao @0
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Unity X3D Scene Generation

< Unity Personal (64bit) - X3DViewer.unity - X3DViewer_Unity - Android <DX11 on DX9 GPU> - O
File Edit Assets GameObject Component Window Help

ol b | S [ | Bl =1 =
€ Game # scene © Inspector Hierarch 8 project
WXEA Landscape [1280x8C ~| Scall| | Shaded - F Materials all | create -| (@AT]l | create -| (& )| &% x|
Light Probes | Blend Probes N s v €& x3DViewe ‘!’{}Favnrite4 e e eAE S el
Reflection Probes [E-Iend Probes =] Main Camel | @EA” Mate
Anchor Override o Directional @AII Mode

SceneContr @AII Pref:
dynamically @AII Scrip
T New Game

Mat(Clane) Gl #.
Shader [ Legacy Shaders/WVertexL ]

@

) Vi Assets
Main Color Box002Z & 3rdPart
Spec Color Plane00S|| M &5 Resourc
Emissive Color Box006 &5 Scenes

Objectoo]  »ES Scripts
Cylindert &5 Streami
Box012

Shininess
Base (RGB)

Tiling X1 1 Box014
Offset X0 (¥ Box0Z0
Box021

Object0l
Flane0n?
Flane00g
Object0l
Object02
Object03
Object03
Object0
Object0
Object04

Add Component ] H

Mat{Clone) ——— & »

El console
| Clear | | Collapse | Clear on Play | Error Pause |

(3]

(Do Ao @o

AssetBundle Hone




Unity X3D Scene Generation

Unity Personal (64bit) - X3DViewer.unity - X3DViewer_Unity - Android <DX11 on DX9 GPU>
File Edit Assets GameObject Component Window Help
o FIK o | s | .

ik

L

[ClearonPlay [EmorPause |  [@o[ /o @o]]
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Unity X3D Texture Mapping

public [Enumerator CoroutineLoad|Imager )
!

string strFileName = m_listSeament[0] . GetTextureNamel ).
Wy www = UtilitwClass,LoadFilelstrFileMame);

vield return www,

m_tezlmage = wyw. texture:



Unity X3D Texture Mapping

public override void Drawi )

1
if (m_listSegment.Count == 0)
return:

m_goRootParent = new Gamedbject( )
n_goRootParent  name = m_strFileName:
List=Gamelbject= |istParent = new List<GameObject={

AAE30Yiewer. Instance . m_|istODebug, &ddf "seqCount: "+ m_listSegment.Count . Tostringl ) )

for Cint i =0, i « m_listSegment.Count: ++i)
{
Famelbject cBo = new GameObject( )
m_listSegment[i].5etGoSegnentcGol;
cGo.name = m_listSeament[i].GetSegmenty )

if {listParent.Count = 0)

{
cGo.transform,parent = listParent[listParent.Count - 1] . transform
listParent.Removedt( |l istParent.Count - 1)

1

glse

{
cho.transform.parent = m_goRootParent . transfaorm.

1

cGo.transform.position = m_listSeament[i].GetTranslation{ i
cio.transform. localRotation = Quaternion.Buler{m_listSegment[i].GetRotation{ i),
JfcGo.transform. lossyScale = molistSegment[i].GetScalel )

for (int J = 0; 0 < m_listSeament(i].GetChildCount( J; ++j)

i
ligstParent.Add{cGo )

}



Results of Unity X3D Texture Mapping




Results of Unity X3D Texture Mapping

<

File Edit Assets GameObject

Component  Window Help

m$| $|:ﬂ:|]ﬂ] | * Center | @ Local |

€ Game
TF20x1280

El conscle

#5cene | ®Animator

Shaded

Unity Personal (64bit) - X3DViewer.unity - X3DViewer_Unity - Android <DX11 on DX9 GPU=

| Clear | | Collapse | Clear on Play |

= 0O
_E I all ] [Accnunt = ] [Layers - ] [Layuut - ]
® Inspector | = -= Hierarcl | @ -= | B3 Project " -=
& sacrum [ |Static « ||| Create ~ (erAll| | create «| (@ | & | % |
¥ Tag [Untagged %) Layer [Defaul 3| v X3DViewe 7{:}/f_avurites Assets »
Main Came LAl Mate
¥ A - Transform [ %, Directional .AII Mods g:;‘il:;ir::es
POSItITDr‘I}C 0 ¥ 30.53 Z -0.7076 SceneCont All Prefz ﬁScenes
RotatiorX|-5.762 | Y |2.614 |Z[-1.345 dynamicall LAl Scrid &g Scripts
Scale X1 il Z1 ¥ KoreanCh 53 StreamingAsse
W |55 (Mesh Filter) @ # 1m
Mesh T @ b |_thigh & 3rdParty
b r_thig » 3 Resoure
¥ . [¥Mesh Renderer @ = b pelvis &3 Scenes
Cast Shadows [ on i) k53 Scripts
Receive Shadows [+ &5 Streami
Motion Vectors 4
¥ Materials
Size 1
Element 0 W Mat o
Light Probes | Blend Probes ¢
Reflection Probes | Blend Probes ¢

Anchor Override

MNone (Transform @

Mat g %
v Shader | Mobile/\VertexLit - |
Base (RGB)
Tiling x[1 |x[r |
Offset ] Y0

Add Component




Draw an H-Anim Character

P

(52 Assembly-CSharp - Scripts#X3DLIb#%X3DNodewX3DHanim.cs - MonoDevelop-Unity

File Edit WView Search Project Build Bun  Version Control Tools Window Help

=N [HCR (=5

( | |Debug j Unity Editor j | (® MonoDevelop-Unity | |Q Press 'Control+,' to search
S | J
Solution Ox 1 2 r ¥3DHanim.cs A L Iﬁl
, . g —
v |5 ¥30Viewer_Unity il @XSDHamm » [ Draw () -
¥ || Assembly-CSha = 3
IEI*_ Y P 26 public override woid Draw() “| g
B | ") References 27 I
B | 3rdParty 28 if( m_listSegment.Count == 8 ) =
¥ | Scripts 29 return; 5
v || BvhLib 4 , E
i 31 m_goRootParent = new GameObject(); =
|}| BvhLib.cs - - - e
32 m_goRootParent.name = m_strFileName; B
¥ | Common 33 List<GameObject> listParent = new List<GameObject>(); .___
|}] SingletenT.cs 34 ,;
v | ¥3DLib ?3 S/X3DViewer. Instance. m_ListDebug. Add( "segCount: "+ m_ListSegment.Count. ToStringS E
= 36
= 3
B 37 for{int 1 = @; i « m_listSegment.Count; +4+i ) =
[} ¥3DBox.cs 38 { tE
[i}] XBDCone.cs 39 GameObject cGo = new GameObject(); ;
11| X3DCylinder.cs 48 m_listSegment[i].SetGoSegment(cGo); =
Ld 0
: 41 cGo.name = m_listSegment[i].GetSegment();
X3DHanim © - .
[{}] X30Node.cs 43 if({listParent.Count > @) =
|11] X3DSegment.c: 44 i &
11| X3DSphere.cs 45 c(lin.transfnrm.parent =IllstParent[llstParent.Cn:nunt - 1].transform; )
[1}] XB30Text 46 listParent.Removedt( listParent.Count - 1 %; =
v L5 a7 }
[{}] ¥3DLib.cs 5 a8 alse
|1} SceneController.cs 49 1
1} X3DViewer.cs 5@ cGo.transform.parent = m_goRootParent.transform;
L * - —_ -
5
b
1| 1 [ b 1 [ k
|~ Errors  |+| Tasks




_oad the H-Anim Character

.

(-3} Unity Personal (64bit) - X3DWViewer.unity - X3DViewer_Unity - PC, Mac & Linux Standalone =DX11=

File Edit Assets GameObject Component MNGUI Window Help
BX & [ [ 1 center | ®ocal | L] >
€ Game | .= | H Scene | £ Asset Store
Display 1  #|| Free Aspect *| Scale (e 1x Shaded = |20 || % "
§
Vo e d
b:_.;;l
L :
1 i
I- - iy
| v
g
b
u
| |
|
_’hi" .--j
-
| El console |
Clear | | Collapse | Clear on Play | Errar Pause
P OT_WrIsc L
~ UnityEngine.Debug:Log(Object)
™ wlsy 2

UnityEngine.Debug:Log{Object)
i~ skullbase:; 1
~ UnityEngine.Debug:Log(Object)

120 4]
Yy

o[- 5 ]

[ ey | | Account

= |

| Layers

- | | Layout

= |

Gizmos *

(skullbase: 1

| =Hierarchy | B9 Project

enspector & .=

Create 7| (arAll

€} X3DViewer
Main Camera
Directional Light
SceneController

dynamically generated X3DViewer

Ll
sacrum
I_thigh
|_calf
|_hindfoot

|_middistal

r_thigh
r_calf
r_hindfoot

r_middistal

pelvis
|_upperarm
|_farearm
|_hand
F_upperarm
r_forearm
r_hand
IS
sleull

4
IIf




oad BVH Mocap Data

P

(o) Assembly-CSharp - Scripts#BvhLib#BvhLib.cs - MonoDevelop-Unity o= | ]
File Edit WView Search Project Build Bun  Version Control Tools Window Help

|:'. N - i i - i ress | o+ [ L
[ b | |Cebu Unity Editor ‘ (® MonoDevelop-Unity ‘ | Q, Press 'Control+,' to search |
> Debug | [uniy E
1 A .'r - - = - -\'u
Solution Ox [ > / ¥3DHanim.cs ® N"::2-:3D‘n.-"lv&“l.l'a.rv&‘r.u:s x -\'r BvhLib.cs x W"::FGDLlI::I.r:s x = 'ﬁ'
b |'E| #3DViewer_Unity i @ BwhLib » CoroutineLoadBvh (string strFileMame, Action cEndAction) Mo region | 2
¥ || Assembly-CSharp 38 public void LoadBvh( string strFileName, Action cEndAction ) - g
B | *) References 39 1
b | 3rdParty TE } X30Wiewer.Instance.StartCoroutine( CoroutineloadBvh( strFileMame, cEndAction ) =
. T -
- |k Scrlpts. 42 E
¥ | BvhLib 43 IEnumerator CoroutineloadBvh( string strFileName, Action cEndAction ) =
11| BvhLib.cs 44 { 2
v | Common 45 Del:lug.ll_n:ng( Str‘FllENEI’!’IE | i
] 46 m strFileName = strFileName; =l =
|}] SingletenT.cs o - =
. - o
¥ | X3DLib 48 string strPath = string.Empty; =
v || X3DNode 3 49 S BEE B FC| 3
S g
[13] X3DBox.cs 50 #if ( UNITY_EDITOR || UNITY_STANDALONE_WIN ) 2
51 strPath += ("file:///"); c
[i}] XBDCone.cs - _ . : : - . . =
52 strPath += (Application.streamingfssetsPath + + strFileName); =
|1}] X3DCylinder.cs 53 #elif UNITY_ANDROID =
- CA et + = W m oL w g Armmldeatio + + -t = =+mET ] =
|£]K3DHan|m.cs f' pondis strPath jar:file://" + Application.dataPath + "!/assets/" + strFileName;
|11 X3DNode.cs o =
56 =
P 1 =
[i] X3DSegment.c: 57 Wi e = new WA( strPath ); _
[1}] ¥3DSphere.cs 58 2
[17] X3DText.cs 54 yield return wew;
[1}] X3DLib.cs E oe ,
61 ParseBvhRecursive( www.text );
|1} SceneController.cs -
| 3] X3DViewer.cs = 53 cEndAction(); -
1| 1] | 2 q 1] I

|~ Errors  |+| Tasks




Parse BVH Mocap Data

P

(52 Assembly-CSharp - Scripts#BvhLib#BvhLib.cs - MonoDevelop-Unity
File Edit WView Search Project Build Bun  Version Control Tools Window Help

=N [HCR (=5

[ p ) |Debu ~| | Unity Editor - ‘ (® MonoDevelop-Unity ‘ | Q, Press 'Control+,' to search
> ) [Debug | [uniy E
1 b |lr . - - . -\'l
Solution Sk - | ¥3DHanim.cs x N":::1:3D‘n.-"lv&“l.l'a.rv&‘r.u:s x -\'r BuhLib.cs x W":::IGDLll::I.r:s x Ui
bt |Q| *3DViewer_Unity i @ BvhLib = CoroutineLoadBvh (string strFileMame, Action cEndAction) Mo region | 2
Assembly- - =
v mbly-CSharp 82 switch({ str ) = E
B | ") References 83 7
b | | 3rdParty 84 case "ROOT": =
v | | Scripts 85 case -'I':Z:I'IT": . 5
. 86 i string.Equals({ str, "JOINT" == true
- |_ E_Ilthlb :I_' t: = g q E: + :I :I E
| Bvhlib.cs 53 m_nlointCount++; // HE A/ ZS RooTE WD THE =5 gite |8
¥ | Common 89 h =
|}] SingletenT.cs =0 N o ;
v | %30Lib 91 SIS EAE B F =
- ! 2 92 MotionData cMotionData = new MotionData(); 5
¥ || ¥3DNode T 93 cMotionData.m_striame = listBvh[++i]; 2
[i}] ¥3DBox.cs a4 m_listMotionData.Add{ cMotionData ); "D*
[i}] XBDCone.cs 35 break; =
T . 96 = =
LL3] EDC}'"’?"E““ 97 case "OFFSET":
11| ¥3DHanim.cs 93 m_listMotionData[m_nJointCount].m_vecOffset = new Vector3( fleoat.Pi
[{}] ¥3DNode.cs 99 break; =
1 3
|11] X3DSegment.c: Leg i’
le1 case "CHANNELS™: m
[1}] ¥3DSphere.cs I . . . . =
1@2 m_listMoticnData[m_nJointCount].m_listChannels.Add( m_nChannelsCour =
|1}] X3DText.cs 183 m_nChannelsCount += int.Parse( listBvh[++i] );
|}] ¥3DLib.cs n 1la4 m_listMotionData[m_nlointCount].m_listChannels.Add{ m_nChannelsCour
|1} SceneController.cs 165 break;
l8e
[{}] ¥3DViewer.cs i I case "M i
L =

1| i | b

4

] 3

|~ Errors  |+| Tasks




Joint Mapping of BVH to H-Anim

Fr

(s2) Assembly-CSharp - Scripts#X3DViewer.cs - MoneDevelop-Unity o= | ]
File Edit WView Search Project Build Bun  Version Control Tools Window Help

.f. H} Debu ~| | Unity Editor - ‘ A% Build: 0 errors, 9 warnings /2 9‘ Press 'Control+,' to search
> |Debug | | unity M e As| |Q _ |
Solution B 4k y3DHanim.cs % | ¥3DViewer.cs % | Buhlib.cs » | ¥3DLib.cs x O i
S . : . | -
k| I References i @ #ABDViewer » PlayAnimation () o
= 3
b . 3rdParty 64 void BvhMatchJoint() ol
¥ | | Scripts B 65 i
¥ | BvhlLib 66 List<X3DNode> listX3DNode = m_cX3DLib.GetX3DNodelist(); =
11] BuhLib.cs jﬁ X3DHanim cHanim = (X30Hanim)listX3DNode[a]; 5
oo =
¥ 1. Common G for( int i = @; i < m_cBvhLib.m_nJointCount; i++ ) %.
|{}] SingletonT.cs 76 { b
v | ¥3DLib 71 for{ int j = 8; j < cHanim.GetSegmentList().Count; j++ ) 3
v || X3DNode 2 { -
73 X3Dsegment cX3dSegment = (X3DSegment)cHanim.GetSegmentLlist()[j]; =
|11 X3DBox.cs 74 if( (string.Equals( cX3dSegment.GetSegment(), "sacrum” ) && string.Equi_ =
[} ¥X3D0Cone.cs 75 || (string.Equals( cX3dSegment.GetSegment(), "1 _thigh" ) && string|™ | @
|11] X3DCylinder.cs = 76 || (string.Equals( cX3dSegment.GetSegment(), "1 _calf” ) && string.ilJ J
|11 X3DHanim.cs 1 77 || {string.Equals{ cX3dSegment.GetSegment(), "1 hindfoot™ ) && str: 5
- ' 78 || (string.Equals( cX3dSegment.GetSegment(), "1 middistal” ) &R sti |3
|| #3DNode.cs 79 || (string.Equals( cX3dSegment.GetSegment(), "r thigh" ) && string
[{}] #¥305egment.c ge || {string.Equals{ cX3dSegment.GetSegment(), “r calf” ) && string.|
(1] ¥3DSphere.cs 81 || {string.Equals{ cX3dSegment.GetSegment(), “r hindfoot™ ) && str: =
] X3DText.cs 82 || {string.Equals{ cX3dSegment.GetSegment(), “r middiztal" ) && =t =
= ] ' 83 || {string.Equals{ cX3dSegment.GetSegment(), “pelviz" 3} && string.| E
|}| X3DLib.cs 84 string.Equals( cX3dSegment.GetSegment(), "1 upperarm” &8 str: 2
E-Eq B E _upp
|1} 5ceneController.cs 85 || (string.Equals( cX3dSegment.GetSegment(), "1 forearm” ) && stri
x}[}uimﬂ_s 86 || {string.Equals{ cX3dSegment.GetSegment(), "1 hand” ) && string.|
» [J) Streaminghssets 87 [ (5t’%ng Equals( cX3dSegment.GetSegment(), ) '_L_IPPE'EI"III' ) &R 5tl’.'
L. 88 || (string.Equals{ cX3dSegment.GetSegment(), “r Torearm” ) && strir
b [ Assembly-CSharp-Edito - 89 || (string.Equals{ cX3dSegment.GetSegment(), “r hand” ) && stringz.i ™
1| i [ 3 1 ] [ 3

| & Errors || Tasks




BVH Mocap Animation

P

(52 Assembly-CSharp - ScriptsWX3DViewer.cs* - MonoDevelop-Unity

(=] O w3

File Edit View Search Project Build Run  Version Control Tools Window Help
.:» F‘:, Debug j Unity Editor j ‘ (® MonoDevelop-Unity ‘ |Qp|-E:: 'Control+,' to search |
S
Solution G% 4P y3DHanim.cs % | ¥3DViewer.cs @ | Buhlib.cs % | ¥3DLib.cs x ¥ |5
. : o ' ' =
b | b References “ | (P X3DViewer » PlayAnimation ) g
B | 3rdParty 1ee private wvoid PlayAnimation() - g
¥ | | . Scripts B 1el 1
: lez m_nAnimationFrame++;
v | Bvhlib - T L ’ : =
o BVIL _ 183 if( m_nAnimationFrame »>= m_cBvhLib.m_cFramesData.m_nFrames ) I;I
|1}] BwhLib.cs 184 { =
- L=
¥ | | Common 185 m_n&nimaticnFrame = 8; =
|1}] SingletonT.cs 1as b e
- ¥30Lib 187 List<X3DNode> 1istX3DNode = m_cX3DLib.G@etX3DNodelist();
- 188 X3DHanim cHanim = (X30Hanim)listX30Node[a]; =
w |- H3DMode 189 |
]
[{}] ¥3DBox.cs 118 for{ int 1 = 8; 1 < m_cBvhLib.m_nJointCount; ++ 1 ) p
[1}| ¥3DCone.cs - 1 E
= X3DCvlinder.cs 112 BvhLib.MotionData cMotionData = m_cBvhLib.m_listMotionDatal[i]; ~
L3} Y s 113 BvhLib.FramesData cFramelata = m_cBvhLib.m_cFramesData; g
|1} ¥3DHanim.cs 114 int nMatchHanim = m_cBvhLib.m listMotionData[i].m_nMatchHanim; =
[} ¥30MNode.cs 115 List<X3D5egment> listSegment = cHanim.GetSegmentList(); 1
[{}] ¥3D5egment.c 116 3 %
| ¥3DSphere.cs 117 if(listSegment.Count <= nMatchHanim) IEI
1i2] PREre. 118 i 3
|}] X5DText.cs 119 continue; =
11| ¥3DLib.cs 126 Y =
[1}] SceneController.cs -
. 122 X3D5segment cX3dSegment = listSegment[nMatchHanim];
1| X3DViewer. . . . - : "1
_IEWHG 123 if( cMotionData.m_listChannels[1] - cMotionData.m_listChannels[d] == 5 )
B | | StreamingAssets | 124 f
b || Assembly-CSharp-Edito - 125 float fX = cFrameData.m_listFramesRotation[m_nAnimationFrame][cMotionD: -
1 | i [ 3 1 1] [ 3

| & Errors || Tasks




Display Unity BVH Mocap Animation (1)

(-3} Unity Personal (64bit) - X3DWViewer.unity - X3DViewer_Unity - PC, Mac & Linux Standalone =DX11= === @
File Edit Assets GameObject Component MNGUI Window Help
4*» - EEE | = Center | & Local | 1 | & | | Account - | [Layers - | |Layout - |
€ Game | .= | HfScene | Asset Store -= | *=Hierarchy | B Project ® = O Inspector | =
Display 1  #|| Free Aspect *| 5g| | Shaded (|20 || %= Create 7| (arAll . o |_upperarm Static -
d (-?,r?:SID'Iul'iewer = Tag | Untagged #| Layer | Default $
Main Camera
: = Directional Light foate.] Transform Q #
: ~ SceneController |i| X [7.659 ¥ [20.78 Z[-0.533
- - A dynamically generated X30DVi| [R | X 7.015 ¥ |-3.445007 Z |B0.929
%?’ [ _ Chul.x3d |?| w [1 v 1 z 1
‘ — "‘ Safi:hr:-lgh .-t (Mesh Filter) 0 #,
. |_calf REE - ©
“ I_hindfoot | l¥Mesh Renderer L =
L ' : |_rniddistal Cast Shadows On §
b r_thigh Receive Shadows [
L'l ‘ I-_clt'al:indfnnt Motion Vectors +f
: |hii DE!"u'iS_ MatE.!I'IEﬂS
v . [ Size 1
F_upperarm Elerment 0 L Mat @
IS Light Probes Blend Probes .
Reflection Probes Blend Probes E
El consaole = Anchor Override None (Transform) | @

Clear Cnllapse. Clear an Play | Er

oy r_wristr 1 IF. Mat 3 %
LUnityEngine.Debug: Logl( Ol J Shader | Mabile/VertexLit =

7 w5 2

= UnityEngine.Debug: Log( Ol

i skullbase: 1 O

=" UnityEngine.Debug:Log( Q] =

I Add Component I

(skullbase: 1




Display Unity BVH Mocap Animation (2)

-

'(-ﬁ Unity Personal (64bit) - X3DWiewer.unity - X3DViewer_Unity - PC, Mac & Linux Standalone =DX11= = || (=] @
File Edit Assets GameObject Component NGUI Window Help
& |G|l [Bl| [=center| @ Local | 1M | & | | Account - | [Layers - | |Layout - |
€ Game | .= | # Scene | Asset Store .= | =Hierarchy | B3 Project & -= © Inspector | Bl o=
Display 1 3| | Free Aspect *| 5¢| | Shaded || 2D || Create | (o=All ) ¥ [_upperarm Static -
€ x3DViewer = Tag | Untagged  #| Layer | Default :
Main Camera El =
gt Directional Light Lo T_:-ansfurm > i
LY B SceneController |;| X 17.699 ¥ 20.78 £ -0.533
A '3 dynamically generated X¥3DVi | R | ¥ 0.687999 ¥ -114589% Z 35427
e T _ Chul.x3d BEE ¥ 1 Z1
/ SaCrUMm —

1 ;;' I_thigh FH (Mesh Filter) El &,
e |_calf I = °
g I_hindfoot . l¥Mesh Renderer @ =
|_rniddistal Cast Shadows Cn A

r_thigh Receive Shadows |

|'_c:alf. Motion Vectors o

r_hindfoot .
- . Materials
. pelvis )

- 4 Size 1
r_upperarm Element 0 L Mat @
IS Light Probes Blend Probes E
Reflection Probes Elend Probes E
El console = Anchor Override Mone (Transform) [}

Clear Cullapse. Clear on Play | Er

oy r_wnst: 1 T Mat @ %
LUnityEngine.Debug:Log(Ol J Shader | Mobile/VertexLit =

7 w5 2

~ UnityEngine.Debug:Log(Ol

1 skullbase: 1 O

~ UnityEngine.Debug:Log(Ol =

I Add Component J

() skullbase: 1




oad Multiple H-Anim Characters

b X3DViewer_Unity - Microsoft Visual Studio Y@ & #= 2T v P - B x
oY@ HIE VAW Z=2"EEPE YLE OHID YM EF@  HAEF BAN 2w zio0 H
EE2ZH)
- B2 N Debug - Any CPU - P Unity0] B2~ F_idME == MU
—E 1> | X3DLibcs 2 X3DViewercs ® X [UllelERENe X303d.cs X3DMode.cs KoreanCharacter01)inX30 « ~
gm . g'ﬁxEDR-"iewer_Unit}-' - #z X3DViewer - @ |nit]) -
1= EHz M +
Sl = -
— |ET 18 = public woid Initf}) ~
i -~ 14 {
2y 20 m_strFileMame = "KoreanCharacter0tiJin, X30%;
':E 21 m_strBvhFileMame = "197_a.bwh";
o 22 1

23 LoadHanimg )

24

25 m_cH3OLib, Loadian( " 1T, x3d" L

26 AfmocH30Lib, Load®3Df "meet ingroom, x3d" )

27 '

2a

=z O

29 - private wvoid LoadHanim( )

an {

A m_cH¥20Lib. LoadHanim{m_strFileMame, m_strBvhFileMName )

a3z m_cH¥30Lib, LoadHanimf “KoreanCharacterd9Ru, ¥30", “198_a.bvh" )

33 m_cH¥30Lib, LoadHanim{ “KoreanCharacter06Ga, ¥30", “Oance.bvh" )

34 m_cH¥20Lib, LoadHanim( “KoreanCharactert1Min, ¥30", “199_a.bvh" )

35 m_cH¥30Lib, LoadHanimf “KoreanCharacterd80a, ¥30", “200_a.bvh" )

a6 h

100% = 4 3
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Transform Texture and Size

p X3DViewer_Unity - Microsoft Visual Studio YA & ©s 23 (Cr-Q P = O x
GjuE BIE 27V ZZESE YL@ 041D =M EIRQ HASE 2AM) 2w =i H
csm)

L@ - B2 N Debug ~ Any CPU - pUnityd] BHE - g _idE =22 N _

—E Ix | X3DLibes % X3DHanim.cs = X EE]MENEIRE UtilityClass.cs X3Dx3d.cs X3DMNode.cs “ ¥
gm g"jXEDViewer_Unit}-' = *z X3DHanim - ® m ctrBvhFileMame -
=== 235 i+ &
= 236 Ligt=Vector2> listU¥ = new List=Vector2={ 1 -

:‘] a 237 For(int i = 0; i < n_listSegment[i].GetCoordt ). Count: ++i ) —
0> 238 {
P 239 Vector2 vec = new YectorZim_|istSeament[i].GetCoord{d[i].x +« 0O.1F, n_list

240 1

241

242 cMesh.uy = [istUV, ToArrawl b +/

243 cMesh.RecalculateBounds( )

244 cMesh,RecalculateMormals) ),

245 cHeshFilter.mesh = cMesh:

246

247 f/Material cMaterial = new Material({ Shader.Findi "Standard” 7 1.

248 Haterial cMaterial = JnstantiatelResources. Load( "Mat” ) as Material

2448 cMaterial.SetTexturel "_MainTex", m_texlmage):

250

251 cHeshRenderer.material = cHMaterial:

252 '

253

254 m_goRootParent . transform, local3cale = new VYector3(0,25F, 0.25fF, 0.25f 0

- 255 m_goRootParent .transform, localRotation = Ouaternion,Euler(0f, 0Of, OF ) -
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L_oad Another H-Anim Character

Unity Personal (64bit) - X3DViewer.unity - X3DViewer_Unity - Android <DX11 on DX9 GPU>

File Edit Assets GameObject Compeonent Windew Help

rsp KoreanCharacter09R u.X30
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Adjust H-Anim Coordinates

b X3DViewer Unity - Microsoft Visual Studio YA & s 23 (crl-q P = O x
mEr HEE 2w ZEFREmR 2L5E O 1D BM =54 HZEE 2N B =9 E
cezm)

@ - B-2Rmd 9 - Debug - Any CPU - P Uyl BE - B _ i fE = MOV

ch}: 1> | X3DLib.cs # X3DHanim.cs* & X eI UtilityClass.cs X3Dx3d.cs X3DMode.cs “ ¥
am Y g'ﬁJGDViewer_Unit}-' = *z X3DHanim - @ Draw() -
== 557 &
— Zh3 ifim_strFileMame,Contains{"Jin") == true) -
ﬂ - 259 {
o 260 m_goRootParent . transform. localPosition = new Yector3(-117.4f, 1.5F, -92 7f ).
= 261 1 .
262 else if (m_strFileMame.Contains{ "Ru™) == true) D! L
2623 {
264 m_goRootParent .transform, localPosition = new Yector3(-0.5F, 3.1f, -83.2f ) i —
265/ 1
266 else if (m_strFileMame.Contains{ "Ga") == true)
267 {
2648 m_goRootParent . transform, localPosition = new Yector3(-62F, OFf, -109.5F )
269 1
270 else if (m_strFileMame.Contains{ "Min") == true)
271 {
272 m_goRootParent . transform. localPosition = new Yector3(-23.4f, 40.1F, -28.3f .
273 1
274 else if (m_strFileMame.Contains{"Da") == true)
275 {
276 m_goRootParent . transform. localPosition = new Yector3(-98.4f, 38.6F, -20.1F )
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Results of Loading Multiple H-Anim

Characters

<
CFile Edit Assets GameObject Component Window Hep
= & —
A
Persg
|
= ™
. A |
\
‘ \"1"\\
\ \ ’\".é'!
. ¥ v
! |
‘L
!

| Clearon Play | Err
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Rotate X3D Camera

b X3DViewer_Unity - Microsoft Visual Studio Y@ & #= 2T P - B x
oSE HEE 2w =EEFEEP gCE OHIDm Sm™ L1 H2EE B4N 2w 29 E
C=2H)
Q- iRl - BT - (% - Debug - AnyCPU - P Unitydl BE - B _ibgfE = MY
—E:t 13| X3DLibcs 2 CameraManager.cs & < EEinlgEl Tl Re X3DViewer.cs UtilityClass.cs X30x3d.cs “
om o g"jKSD‘-.-'iewer_Unitj,r - "'E:CamsraManagEr - % m_vechousePos -
= Ta s
e -] . -
= | EF 74 if{Input.touchCount == 1) =
. 75 i —
=l 76 if (m_vecMousePos == Yectord.zero)
EE 77 {
- T8 n_vecMousePos = Input.GetTouch{0). position:

79 '

an else

a1 i

g2 Yector3 vecTouch = Input.GetTouch{O).position:

a3 Yectord vec = (vecTouch - m_wecMousePos) + 0.1F;

84 A0 E

a5 Fégamedbject . transform, localPosition = new VYector3({gamelbject.transfo

bas]

a7 AE

a8 Yectord wecRotation = gameObject.transform. localRotation.eulerdngles:

a9 gamelbject.transform, localRotation = Ouaternion.Euler{vecRotation.x +

a0

91 n_vecMousePos = Input.GetTouch{0) position:

9z 1

93 1

e 94 ElsE d
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Adjust X3D Camera FOV

pq X3DViewer_Unity - Microsoft Visual Studio Y@ & = 4%cr-Q P - O x
omE  EEE 27V ZEEEPR  2LE) OHID) 2M =R HAESE 2N BW zi90 B
LE2H
Q- Rl - T - - Debug - AnyCPU - P Uy BE - S _ilgfE =% N -
—E I%x | X3DLibes % CameraManager.cs = X €]kl R X3DViewer.cs UtilityClass.cs X3Dx3d.cs W=
gm " g"jKED‘-.-'iewer_Unit}r o ‘E:Camerar'ﬂanager « | m_vechMouseFos *
= 43 I T
al == . E3
— | ET 44 felif UMITY_4MOROID -
| a 45 =l if {lnput.touchCount == 23 —
- 46 i
'l;: 47 ifim_fTwoTouch == 0}
= 43 i

49 m_fTwoTouch = Yector3.Distance! Input.GetTouch{0). position, Input.GetTouch

A0 '

A1 else

hZ i

53 Float fOistance = Yector3d. Distancel Input.GetTouch{O),position, Input.GetT

hd4

55

56 float fFov = m_cCamera.field0fview - ((fOistance - m_fTwoTouch) + O.1F %

AT

53 if (fFFow < 103

h9 fFow = 1.

G0 glse if (fFowv = 80)

61 fFow = 80

G2

63 m_cCamera.fieldOfYiew = fFov.

woee = A b
Q2 2= EE #I| ZI1 7= EI| EM
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170116_Unity_HanimViewer.mp4

Screen Touch for Camera Rotate and Zoom (1)

File Edit Assets GameObject Component Window Help




Screen Touch for Camera Rotate and Zoom (2)

File Edit Assets GameObject Component Window Help




Screen Touch for Camera Rotate and Zoom (3)

< Unity Personal (64bit) - X3DViewer.unity - X3DViewer_Unity - Android <DX11 on DX9 GPU> = 1=
File Edit Assets GameObject Cofnponent Window Help '




Screen Touch for Camera Rotate and Zoom (4)

<« Unity Personal (64bit) - X3DViewer.unity - X3DViewer_Unity - Android <DX11 on DX9 GPU> - O
il ho it i TR EE———,




Screen Touch for Camera Rotate and Zoom (5)

Q Unity Personal (64bit) - X3DViewer.unity - X3DViewer_Unity - Android <DX11 on DX9 GPU> - o
File Edit Assets GameObject Co'mponent Window Help ' - '



170415_HanimViewer_Unity.mp4

Conclusions

» Goal
» X3D based mobile 3D data representation and exchange
» Representation of mobile sensors, their functions, and interaction with copied real
worlds
» X3D based Mobile VR
» Geo-synchronized X3D worlds (copied real worlds)
* Units specified scene graph
* Physical sensor nodes and device interfaces

* Unity X3D Mobile VR Implementation
* Unity H-Anim Viewer
* Import and load X3D
» X3D texture mapping
Load an H-Anim character
Load Multiple H-Anim characters
H-Anim motion capture animation
X3D camera control by screen touch
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