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Introduction—— —

Traditional e-Learning Systems

e Contents: text, image, video, flash animations

e Are applied to cooperative learning and self-directed learning
techniques
e Have some problems

» Most learning is in real world (3D environment)

- immersion, virtual experience and interaction emerging



Introduction———— -

3D Virtual Experience e-Learning System
e To improve learning immersion, learners and teachers will
participate in 3D virtual space.

e Astheyare acting in real environment, their actions are appeared in
3D virtual space.

e One of best examples:

Sloodle ( Second Life Virtual Education Systems + Moodle)

« Avatars: learning immersion of learners is relative low
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icipation Methods of Learners

/ In the 3D Virtual space

May I see your passport and

flight ticket?

Avatars

Immersion, virtual experience

and interaction emerging -
eal characters

In this paper, we propose

Reference modules for representing real characters in the 3D virtual space.
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ARC Reference Model proposed by J.H. Kim
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in the Sensor
world
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Tracking Recognition

Spatial
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Rendering

Display



ARC Reference Modules for Representing Real Characters proposed by K.H. Yoo

Real
Character
in the
world

convert

Input Device
(webcam, ipcamera)

Image Sequence
(Image Information)

Input Device
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Image Sequence
(Image/Depth
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Filtering

Tracking & Extraction
Depth Information

Spatial
Data

Spatial Mapper

Spatial Mapping
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Action
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Action
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Spatial Data

BBRS(Bounding box in real space)

convert

BBRS->BBARCS X X
Spatial Mapping
Description

A NGB+
S1bI e g

R

3D DB

A NEE+
CIB Il =i

/

i 3 e S aaia’ 3 i S S S W % -

BBVS(Bounding box in Virtual space)

i

BBARCS(Bounding box in Virtual space)
Character 3D Model



RCSensingDeviceNode

{
SFStringlin] id
SFStringlin] description
SFStringlin] type camera // Y8t7tol2t or £l °l7toj 2t
SFFloat({in] fov 45.0
SFint [in) framerate 20 /2 T £
SFImagel[out] image 000 //74A™ olo|X| =& ¢f
MFStringlin] jointypes "/ Z=RIE EX| &9 ol & (H-Anim)
MFVectorfout]  values 000 //XQUE EX|H Zlo| &#E g}
SFBool[in] usedChromakeying false //3 20 & ™ & (true, false)
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RCBBRSNode

SFString(in]

SFString(in]
SFVector(in,out]
SFVector(in,out]
RCSensingDeviceNodelin]

gxolE ¥ 4%

id E
description .
startpoint 000
endpoint 320 240 0
sensingDevice N
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Spatial Data

BBRS(Bounding box in real space)

convert

BBRS->BBARCS Spatial Mapping

Description

Character 3D Model

BBVS(Bounding box in Virtual space)

i

BBARCS(Bounding box in Virtual space)
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RCBBVSNode

{
SFString
SFString
SFVector(in, out]
SFVector(in, out]
SFString(in]
SFVector(out]
SFVector[out]
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id
description
startpoint
endpoint
virtualspace
vsStartpoint
vsEndpoint

000
111
null
000
111

/178t LEHE B2E




N
0>
Okl
e
52
i
>

 JIEHEHS 240l= 39S 23(RCBBVS)
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RCSpatialMapper

{
SFString id -
SFString description =
RCBBRSNodelin, out] realspace s
RCBBVSNodel(in, out] virtualspace "
SFVector(in, ouf] direction 001
SFVector(in, out] scale 111 /3714
SFVector(in, out] up 010
SFString(in, out] vcObject Null

}
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{RCSensingDeviceNode id = "cam0" type = "camera” fov="50" framerate="30"> </
RCSensingDeviceNode >

Get two points for a bounding box in real space

{RCBBRSNode id = "bbrs1" description = "movable space of real characters in
real space” startpoint= "0 0 0" endpoint= "640 480 100" sensingDevice

= "cam0" > </ RCBBRSNode >

Get two points for a bounding box in virtual space

{RCBBVSNode id = "bbvs1" description = “movable space of real characters in
Virtual space” startpoint= "30 30 20" endpoint= "60 40 10"

virtualspace= "carobject.3xd" > </ RCBBVSNode >

{RCSpatialMapper id = "rcspl" realspace = "bbrs1" virtualspace= "bbvs1"
direction= "0 01" vcObject= "carModel.xd* >
{/RCSpatialMapper>
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{RCSensingDeviceNode id = “"depthcam1” type = "depthcamera® fov="50"
framerate="30 " joiniTypes = "skullbase" values = "skullbase _x
skullbase _y skullbase _z" > </RCSensingDeviceNode >

{RCSensingDeviceNode id = "depthcaml” type = "depthcamera” fov="50"
framerate="30 " jointTypes = "“|_wrist" values = "|_wrist_x |_wrist _y
|_wrist _z" > {/RCSensingDeviceNode >

Get two points for a bounding box in real space

{RCBBRSNode id = "bbrs2" description = “movable space of real
characters in real space® startpoint= "0 0 0" endpoint= "640 480 100"
sensingDevice = “depthcaml” > {/RCBBRSNode >

-continve-
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Get two points for a bounding box in Virtual space

{RCBBVSNode id = "bbvs2" description = “movable space of real
characters in Virtual space" startpoint= "30 30 20" endpoint= "60 40 10"
virtualspace= "carobject.3xd" > </RCBBVSNode »

{RCSpatialMapper id = "rcsp2" realspace = "bbrs2"
virtualspace= "bbvs2" direction= "0 0 1" vcObject= “carModel.xd" >
{/RCSpatialMapper>




DEMO of Spatial Mapper



Real
Character 4 Input Device Input Device

in the (webcam, ipcamera) (kinect) ' Display Device
world Description

Image Sequence
(Image/Depth
Information)

Image Sequence

(Image Information) Rendering

Scene
Compositing

CromaKeying

Action Execution

Filtering

Tracking & Extraction Action
Depth Information Recognition

Spatial
Data =

Event Mapper

Action AR/Dynamic
Recognition 3D model
DB DB

Static 3D
model DB

convert

Mapping
Description
DB(Action Script/
AR Data Description)

Spatial Mapper

Augment Mapping
Description

Spatial Mapping
Description
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Action Types

GESTURE_XXXX XXXX

Recogpnition — Hand, Foot, Arm, Leg,
Face, Eye, Full body, image

VOICE_XXXX XXXX

etc

-

Events

® point

/ vector
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Action Types

GESTURE_XXXX XXXX

Recogpnition — Hand, Foot, Arm, Leg,
Face, Eye, Full body, image

VOICE_XXXX XXXX

etc
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Gesture Events

skeleton

P2
@ point / vector

P1
P= (X)Y)Z) P1= (Xl,Y1721)

P2=(x2,y2,z2)

-

N - O O O S S S . . S . ..




Gesture Events

2 \::\ .
Pottiite @ point / - \ image skeleton
P1 \
P= (x,y,2) P1=(x1,y1,21)
P2=(x2,y2,22)
Gesture e=00=@) X POS, X NEG X_WAVE
Y _POS, Y_NEG Y WAVE
7. POS, Z. NEG 7. WAVE
CW(CLOCKWISE)

CCW(COUNTER CLOCKWISE)



Gesture Events Types

Gesture Left hand(LH) The x positive =~ GESTURE_LH_X_POS

direction

Right hand(RH) The x negative =~ GESTURE_RH_X_NEG
direction

Left foot(LF) They positive ~~ GESTURE_LF_Y_POS
direction

Right foot(RF) They positive =~ GESTURE_RF_Y_POS
direction

Left Lower Arm(LLA)

Left Arm(LA)

Right Lower Arm(RLA)

Face(F)

Eye(E)

Full body(FB)



Use case for controlling a camera movement by using Gesture Events of Real /
Characters o
LEFT_HAND RIGHT_HAND Functions
? Left (Rotation)
GESTUKE_LH X NE Sloreinmeint G 8 camers i
G x—positive direction

Camera
control
using
hand
gestures

4 .

GESTURE_RH_X_ PO

S

Right (Rotation)

Movement of a camera in x—
negative direction

»

GESTURE_LH_Y_PO

GESTUREQRH_Y_PO

»

Up (Rotation)
Movement of a camera in y—
positive direction

_Y_NE

_Y_NE

Down (Rotation)
Movement of a camera in y—
negative direction

_X_NE

X PO

Zoom In (Scaling)

Decreasing distance between a
model center and a camera center

R o e T L oINS




Nodes

Nodes for describing events(actions) of real characters

/

RCEvent

{

SFString [in]
SFString [in]
SFString [in]
SFAudio|in]
SFImage[in]
MFString[in
MFVector[in]

MFString[out]

id /]

description //

type // Event Type

audio // captured audio

image // captured image
jointTypes // names of joint positions
values

// depth values for the joint positions
resValues



~UseCases of Event Mapper

< RCSensingDeviceNode id = "camo” type = "camera” fov="50"
framerate="30"> </device>

<RCEvent id = “event1” description = “controlling position and
orientation of camera” image =“input.img’ resValues
=“GESTURE_LH_X_NEG”>

send “movement information of a camera in x—positive direction”

to camera node
</RCEvent >

<RCEvent id = “event1” description = “controlling position and

orientation of camera" image =“input.img" resValues|o]
=“GESTURE_LH_X NEG” resValues[1] =“GESTURE_RH_X POS” >

send “decreasing distance information between a model center and
a.cameraicenter wito camera noge

</RCEvent >



DEMO of Event Mapper

Control Camera & Objects
according to actions of real characters
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Conclusion

NWIP to be submitted to ISO/IEC JTC 1/SC 24/WG ¢

e ARC Reference Modules for Real Character
Representation

More uses cases and implementation

Documentation
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