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(54) Title: DEVICE AND METHOD FOR PROCESSING A VIRTUAL WORLD
G4 g B3 .o

(57) Abstract: Disclosed are a device and
method for processing a virtual world. Accord-
ing to embodiments of the present invention, an
angle value, which is obtained by measuring the
angle of a body part of a user in the real world
using characteristics of a bending sensor, is
transferred to a virtual world to thereby imple-
ment an interaction between the real world and
the virtual world. Also, based on the sensor
characteristics and on the angle value obtained
by sensing the angle of the body part, control

270 information for controlling a part of an avatar

corresponding to the body part is generated and

280 -]

N

transferred to the virtual world to thereby im-
plement an interaction between the real world
and the virtual world.
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[7]& &0}

2 I3 AAEL /M AA A7 FX 2 e @ Ao7A, B
TARCRE A9 AAM7E SAHTE A ZEE M AA FH&st= FA Z
2o @3t Aot
(M7E71<]

42 2o ALY AYel i BYo] 39l I3 ATk Microsoftits "E3

>

2009" Press ConferencedlA &9 AlY £4£<¢ Xbox360° Depth/Color
Fhel gkl vlo]l 3 ofglo]Z2 FAHE o AlA Yunlo]l2E AFStA AR A4

2A AAY, AF A4, &4 2 J|&e AT Wz AESH Qo]

o
ta
(St

VAt dE AE & F UAEF | F= "Project Natal"s EE
Sonyiit= AHAF AlY <442 Play Station3ol A3 7Fivilete} wtA, 253 AME
4% AXNGE AY Ve HLsd AEEHY EA AZ¥E dHLe=
THEAIAS 3 g F %E AAE AY ZA AEEY "Wand"E ZEFTH
a4 AASt JHE AAY 4E &S F JHA BEe JRA. AAE

4 AAe AMEEE Lo HolH HRE MY AAll wgsts ko),
AT M3 AAZEE Foi dHoly FRE dFdojE(actuaton)E T3l AL

A A g st= WIoln

i

2 BAAMAAE A8 AAME ol&ste A AAZRE ALT AHE
7 AlACl HEsths A H el i MEL weto]l AA A,
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Aol e JHg AA HE FAe dd AM2RE ZA 94X9
Zegt 2 A7 WY AAY B4 diF dA E4E FAskeE FAR, 47
ZAxgk R B7 AM B4 Zlzstd, 471 #A AAC dSste Mg AAL
AAE Aolsts Aol ARE AAste AHYF R A7 D Ao FEE M

3

kv

il

AAZ ASse AER .

QaAdel we 3 AA A PEe 99 ANERE 24 AX
ZEgk 2 37 99 AN SA0l U@ A4 5L FASE g, 37 dEg
2 47 AN SA Jlzstel, 471 A AAd esH= g AAY AAS
Aofsts Aol ARE AASHE WA B 47 A4 Aol AR Y AAR

2

—

ofy

e dAIE X3

o

(e 53]

Ho

ANdEe WY AN B4 BY FHA AN B4 olgsd AX
AAS) gAY A Rele AEE AT AE}e M AAZ dgstel @A
A 7 AAY 45 A8e TEE Uk

g, AAdEe AN B4 2 dA 2o ZAEE A4 ZEgl
Jzskel, AA Bgel ugss Mk Al ohulele]l R9lE Aojse Ao
ARE AQstd M AAZ Agsel A4 A M AAY A5 A8e

F4% 4 ok

¢

g
[=R9 g3 4]
E 12 d4AN e wE d2 AAS JHE AA Aleld HR ndS
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Aojste 7HE AA Ag Al2EE UEhlE EdHolth
E2v B 2 dAAde] & 7 AA A" FRAY A4S vEdle

E 32 & e dANdel mE E5 e dd AXZE BA HAE

T o4as 2 U9y dAANde & T AA A" BA Ad=gs

£ st & wde JAxddl me opwie Ao} 537 B9 TEE

tehls ot}

E 62 B dHe dAAde mE s AAl A" $Ee Jdehls

g Eolth
[4de AAE 9% F49 Fd)

osteld, B wHe w@e ANde F¥Y =we Fzad A
Agdc, e, & @] Axdsd od AHAY B Re b

Zt TR AANE 9T FE E5E YT £AS Jehdch
E 12 dAAde wE dA AAS M AA Ateld AR wEg
Aosts 73 AA Mg A2"E YeEs =dot
= 1§ s, B age dAAde mE s AA AR AjzEe
dd AAa10), 713 AA A ZFA R P AA140)0E 2FE 7 U
A AAe 4 AAa10)d W HERE ZA = A (Sensor) E=
7 AA(40)0] g ARE FA AA10004 FEE AF FXNE ekl &

.
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=gk 7MY MAI(140)0 s Z2 33 gEiA FEHEE 7P AlAl40) 2 =HA

= d4 AA100A4 FEE F Jde AT a9 HERE XFg5E Adx

il

A A7 mido] AR FAE yEd 5 U

YA A do] 2 AA(Sensor)= BA AA(110)2] AHEAe] T3, AdH, 9%,
e 5ol B AHE FX(Sensing)dtd 7HF AlAl A FAZ AEE 5

Ao welde, AAME AlA EA(Sensor Capability)(101), AlA &
%1% (Sensor Adaptation Preference)(102) 2 A A H.(Sensed Information)(103)E 7}
AA Al FRAZ AT 5 Aok

AM EAaonS A9 EAol digt HReolth A AHF HAIZ102)E
AX 8] AL AX e E4 dajx dsste A= Yehde ARtk #A
AH103)= AA7F @4 AAM0E AA T FRro|

Aol WE 73 AA Hel FAE A RV(Adaptation Real World to
Virtual World)(120), VWI(Virtual World Information, 7F3 AlA A®)104) L FHE
RV/VR(Adaptation Real World to Virtual World/Virtual World to Real World)(130)2 ¥ &g
T AUt

A3 RV(lzo)% AX 5A4101) 2 AA AHF HA5@102)° 7]xst AA 7}
A AA10)] A 2R AR FR103)E 7 AAQ40)0) HEF = JdE
AE=Z Had . AAde] wa}, 33 RV(1200= RV A% (real world to virtual
world engine, RV engine) 2.2 T&dE + Ju}

Aol mE AS RV1200E WHIBFE ZA HEA03)E o839
VWI(Virtual World Information, 73 AlA] FXR)(104)E HEFT + ).

VWI(104)= 7H Al A|(140)9] 7Hd 2 Al (Virtual Object)ol] thd & Bo|t},
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A& RV/VR(130)2 ®H3dE VWI(104H)E A3:Qdstd JHF  AlA(140)90
A25E= gio] gk vEeldlo]E] ¢l VWEM(Virtual World Effect Metadata, 713 A 7]
a3 detulolEy107)2 AAE £ k. AAdd mEAE, F$ RV/VR(30)S
VWC(Virtual World Capabilities, 7} A4l 54)(105) ¥ VWP(Virtual World Preferences,
7 AA AE)106)9 7)1 23] VWEM(107)S B4 4 gt}

VWC(105)E 7H MA(140)8] S0 tid HFHolg, E, VWP(06)=
7HE AA(140)9 Sl I AHEAY] A3 AEE Uehlle FRolt.

T3, AH-§ RV/VR(130)02 VWEM(107)S 713 AlAI(140)2 A4S 4+ o)
o] W, VWEM(107)2 7} AMA(140)°0] H L= o], X AR @103) of-gst= a7}

g AAa0ANA TEE 5 Ak

Al

o)

B gy dZo] wE=d, 7MY AA40)0H 28T a3 oHETL 3
AA(110)0 A A Foll o El(Actuator)] A7 Aol JslA FFE F ith

M AAI40= . AlAI40)ol A A mF ojWlEd it FRr
A7+ &3 A H(Sensory Effect Information)E <93l SEM(Sensory Effect Metadata,
47 &3 dHedoEhine BAEE £ Uk AAdd wEAE, A
AA(40s A7 £ HEE X AW2E AAse A7 vidge A
FAE 28 5 Atk

S  RV/VR(130)=  SEM(11)°l 7)1 %234 A7+ A E(Sensory
Information)(112)E AT 4+ Ut AZ ARa12)= I AAQ109 27
FAANA FAHE &34 o|HE tF FHRolth

g VRI50E @A AlA09 AZ ZXY FFE Ads=
SDCmd(Sensory Device Command, 27 ZFx W) 115 i HRE AT F
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At AAde] Wt E, g VR(150)2 SDCap(Sensory Device Capabilities, 27+
2 EAH13)e] oWigk AHE 2 USP(User Sensory Preference, AF&-2} 27t

AZzy114)0 g Hro)] 7]z5ke] SDCmd(115)0] e FBRE BAHE + ot
SDCap(113)2 27 FA9 A dig HRolg. X3 USP(l14H)E A7
FRAA FAHE Aol HE A8 Az =S dehlle AEoth
%28 B U9 dAAde wE Jd AA ME FA 9 7S vEhde

Edolt

i

il

28 Fzad, B g dAAde wE s AA HE ZX (2000
F218210), A 2H(220) T AEF (23005 XTI}

FARQI0E NP AN60)ZHE WY AM260)7F A= X g9
ZEg 2 Aig Alx260)2] EAo tid AAM EH& 4%

A A (Bending Sensor)(260)= T AlAQ] AA Y TR Axo] g

(o
AN
oxl
9,‘_',
rr
r.__>l.._"
o
o
IJ

A A H(Sensed Information) 247 ARE A9 AXNQ60)7}
SAT 23 AAY TR AEE, dE)d i Skl

AAde e, W3 AMEeE AR A BRI/AgHO A

AR FREAE ARG, d=hHE FHE & Atk dE £, AHERH250)7)

Ag AX260)0E ZEAA FF3s B4, W9 AA260)= AHEAH250)8 ZEA

FHAE AEEF, 2EAY 458 AT £ Uk o] o, A3 AAQ60)=

ZEAY =g 2 4 X0 AX 4L JHE AA A X (200)0 A

A5F & ek

b
N
J¢
e
[11?1"..
i

YA e WY ANE60)E AHEAEs)S TEA,

_1
30,
0

o7l & 71et ¥d R AdH FReA= A=E AL
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A A E-4J(Sensor Capability)= #F 414(260)] E/do] thgh Hxojct

A dlo] wE Hg @260 g AA FAL Ao gh(maxValue),
3 4 gk(minValue), 9 X 7}4*(Num of Locations), ¢]X]A}o] A 2] (Distance between Location),
% /N4 (numOfAxes) Z Al 7|4 (numOfSensors)E X8 4= Ut}

HAdigke Wd AAE60)7t EAT + de AW AEFold. Hage
g AM@E60)7t FAE £ de Ha =gt  dAAdd wE WY
Axe0)s Adgtrct 3, HigEro 2 " A A AN =g
£4% 4 Aok

AAMFE A9 ArMEeo)’t AASE ZA AX AFE Yepdo. 2

e

go] dzo] wad, ste] WY AMEeE FAC 2 sl 7 949

N
2

TRAXE AEE FAY + od, o Hel AAASE shtel WY A4 260)7}
sRsE 25 A9 2A AR AFY + Atk E=F, Ao gehaE, 25
A WY ANt BF A AA ANE 2HY F gdoH, o W
AAAFE B e WY ANEs07H FASHE B Ao A A9 A+ +

AAA A= WE AAM@260)7F AA = #HA HAA Aleld A”E
Uebdth. 2 U9 dSd wEd, 55 A9 Wgd AA@260)7F B MY 7AA

JAXE AAE & Aok

ZMere A9 A7 Z2AE ¢ Je =449 A7](Dimension)E UEFIATH
AXANFE, H5 A A9 AXQ260)7F S MY #AA AAE SAHs=
A5, B M9 A9 AA260)7F FAE F A= ZZ(segments)S HEHATH
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Frt

AAelel mebE, 97 AMesnd AN S4e FFE(Accuracy) %
LT Offseys Y EFE £ Yt
Az A9 4426009 SA 2zt Bk o)

5 oEAL WY AHE60t HAE A=Y 94 232 AR goloh

X 12 E Iy dAA e mE dYg AA 5A Eld(Bending Sensor
Capability Type)oll g XML Al & > (eXtensible Markup Language Syntax)E e},

Ay AA 54 BHYS Wd AA260)e Z1EZAF] AA S oigt HERE

<Vem

<!-- Bending Sensor capability type >

15 <complexType name="BendSensorCapabilityType">
<complexContent>
<extension base="cid:SensorCapabilityBaseType">
<attribute name="numOfLocations"
type="nonNegativelnteger" use="optional"/>
20 <attribute name="distanceBtwnLocations" type="float"
use="optional"/>

<attribute name="numOfAxes" type="nonNegativelnteger"
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use="optional" default="1"/>

use="optional" default="1"/>

PCT/KR2011/002408

<attribute name="numOfSensors" type="nonNegativelnteger"

</extension>

</complexContent>

</complexType>

X 2v dAAYd & Ag AA SA ol digh A€ (Semantics)S

UhehiTh
# 2

Name- Definition. .

BendingSensorCapabil Toolfordescribing abending sensorcapability.. ;

ityTypes

maxValuee Describes the maximum value that the bending sensor can.
perceive interms of degree.~

minvaluee Describes the minimum value that the bending sensor can.
perceive interms of degree.-

numQfLocationse Describes the number of locations that a bending sensor can.

sense bendingangles.-

distanceBtwnLocation

Se

o~

Describes the distance between the adjacent sensing locations.

numOfAxese

Describes the dimension that the bending sensor can perceive the .
bendingangles.-

numOfSensorse

Describes the number of segments that an array of bending.
sensorscan perceive.»

2 dge dSo mad, AA EMHLE o]z ¥ E(binary format)E A Z P H

g deoled + Ao

g ol

Am

JeH 2 A=

X

AAs] drgstd, ddAdo mE dg ddes A

gt dE dolHE AAdsta, 44" dE doHE
9
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P AA A ZAZ AFd A o m, FAFQIE ol JH=
Az39 det dolga A4 S4& FAT & Yk

E 228 £ U9y dAAde W& W] 4AA A BHYd oig oA
153} 419 2 (Binary Representation Syntax)S YEFAT
3t 22
BendingSensorCapabilityType{. (Number of bits)- | (Mnemonic).
numOfLocationFlags bslbf-
distanceBtwnLocationFlag. bslbf.
numOfAxisFlag. 1. bslbf-
numOfSensorsFlag. 1. bsibf.
SensorCapabilityBase. o SensorCapabilityBaseType-
if(numOfLocationFlag){. B o
numOfLocation. 16. uimsbfs
}J 0 €
if(distanceBtwnLocationFlag){~ o .
distanceBtwnLocation. 32. fsbf-
}J o <
if(numOfAxesFlag){- o N
numOfAxes. 2. uimsbfe
} ha o o
if(numOfSensorsFlag){- s a
numOfSensors. 8. uimsbf-
}a ] ]
}03 © «

)3k A] 98 (Semantics)S> YEIATH

¥ 232 & 29 dLAdd mE Wg AA

i 2-3

10

4 Bdel o) Rxl
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Namee Definitions ]

numOfLocationFlage This field, which is only present in the binary representation, .
indicates the presence of the “numQiLogcation” aftribute. A value
of “1” implies that the attribute shall be used and a value of “0’
implies thatthe aftribute shall notbe used.»

distanceBtwnLocationFla This field, which is only present in the binary representation,

ge indicates the presence of the “distanceBiwnlocation” attribute. A
value of “1” implies that the attribute shall be used and a value of
“0” implies that the attribute shall notbe used.»

numOfAxesFlage This field, which is only present in the binary representation, .
indicates the presence of the ‘numQfAxes” attribute. A value of “1”
implies that the aftribute shall be used and a value of “0" implies
thatthe attribute shall notbe used.»

numOfSensorsFlags This field, which is only present in the binary representation, .
indicates the presence of the “numOfSensors” aftribute. A value of
“1" implies that the attribute shall be used and a value of “0”
implies that the aftribute shall notbe used.»

NumOfLocationse Same as above .« .

For the binary representation, the type of data is 16-bit unsigned
integer.«

DistanceBtwnlocation Same asabover ‘

sS&
R

For the binary representation, the type of data is 32 bit floating

value »

numOfAxese Same as above .~ ’
For the binary representation, 2-bit data field is reserved to
supportupto 3 axes.¢

numoOfSensorse Same as above.¢ ’

For the binary representation, 8-bit data field is reserved fo
support an amray of bend sensors.»

E 232 FX3Y, o)z FHZ J=2F 9 dE dolHe AAMNT®Num of
Locations), 715 (numOfAxes) 2 AAM/NF(numOfSensors) F A% 3o
£ A (Attribute)o] g dlo]E] I E=(Data Field)E T F Ut} wala, o)A

2 dz9d dg dolHd A4 S4e 9AAF, FAF 2 AAAE F

) ot
e =

= shte] $40) G dole Y=g TaPosH, dolH I/ FHT

11
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F Qe

F 32 W9 AA60)0 i AA 549 dAE YEhi,
i3
5 cidl:SensorDeviceCapability xsi:type="scdv:BendingSensorCapability Type"
id="BS001" maxValue="90.0" minValue="-30.0" numOfLevels="2500" offset="0.05" >
<cidl:Accuracy xsi:type="cidl:ValueAccuracy" value="0. 1"/>
</cidl:SensorDeviceCapability>
E 32 FFsE, A0 e WY AA260)9 21EAID)E 'BS001'Y
10 F Aok EF, WY AAM260)7F SAY = e AA AR FRIAA= A=F
Zte)e] Hzk '90.0 E(Degree)yol 2, HA g 300 'Y & AUtk ETH Number
of Levelsi 2500 #@l'¥(Levelyolx, #Wld 41426009 A=+ 0.1 =Y & Aok
T Wy AA260)0] e LI AL 0.05 'Y F Ut
45 B 29 Al AAd & ¥ig AlA El)(Bending Sensor Type)©ll

15 W3 XML A"SA2E Yeldt, A9 AdA 82 Ad9 AA 2607t SAss 2A

<A R >

<!--Definition of Bending Sensor type >

20

<complexType name="BendingSensorType">
<complexContent>

12
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<extension base="iidl:SensedInfoBaseType">
<sequence>
<element name="Value" type="float" minOccurs="0"

maxOccurs="unbounded"/>

</sequence>
<attribute name="unit" type="mpegvct:unitType"
use="optional"/>
</extension>
</complexContent>

' </complexType>

dAA o] e WG AM E8YL EY2WE(TimeStamp), T9l(Unit) 2:

30
£

#(Value)s X3 4

L

Bl Wiy AAM260)7t A A =GRS SHT wWo A

rr

Arolty,  AAlde] wetrMe, BgABIE W9 AN (2607t AERS SA5
AlZE rZ e i AR F ok

F9= W3 AMEe0)7t FAsE Zmel digd dgolth.  AA|dd
et &, L 'E(Degree)E T 5 AUt

g2 Wy A0t FAF =9 golth. A« wWExE, it
ZA A dateq EF A Ah AM@260)7t =S FAHSe AE, HA
Al g A=gE 55 e A9 AX@260)7F AT HF e A=gh
+ ok

13
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st E 3¢ @zael B4 Y WY AMee)t AERE SHe:
Fapol thals FA1s AP,

T 32 B dyo dAAdd mE B4 s 4y AAMrr #AA RS

e
o
Fi?
olft
3
o
L
Au
O

24 19 Wg AAE10)7F 2R A G209 TR
AE(F, A=HE 53T + Ut

ol W, B 9 WYy AAG10)7F AT MEAY A=Y Fiho] #A
AA@G2009 HF ZA=gd & Ao AdE S0, 10749 W9 AAG107t A
A2(320)8 =S A= FLEA, 107019 99 AAGE10)7F SR AEFHQA
ko)l 15,35, 5%, 105, 125, 125,95, 55, 2% 2 1529 A% A X (320)9
e =gk 10709 Wig AA@EL10)7 SAHTT NEA] AEFY FHU 60=EY
T At

Al = 28 FHEEY, X 428 Al AA ] & W3 AA ergel o
Al 9 €] (Semantics) S UHEFJATH

i 42

valuer éscr:ibes the-se

can-be‘multiple. 1f the bcndmg setisot provides: multlple angle’z
valuesat:multiple locations.»

14
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rir

E 435 & #H A AAdd g A9 A4 el dig o] £353

A1 e ~(Binary Representation Syntax)S YERHTH

i 4-3
BendSensorType{~ Number | Mnemonice \
ofbitse
unitFlage 1o bslbfs 5
SensedInfoBaseType» o SensedInfoBaseTypes |
numOfSensorse 16¢ uimsbfo .
numOfAxise 2¢ uimsbfe ’
numOfLocationse 16¢ uimsbfe ’
for(i=0 ;k<numOfSamples ;i ++){¢ e e ’
for(j = 0; j< numOfAxis; j++){¢ e E ]
for(k=0:;k< numOfLocations;k++){¢ o 0 ’
ArrayValue[ (i-1)* numOflLocation* 320 fsbf- ’
numOfAxis + (j-1)* NumOflLocations+ k ]»
3o o @
}e o o «
If (unitFlag == 1){¢ @ 0
unite e unitTypee ‘.
}e o o .
}o @ R ¢
5 E 442 £ 299 Al AAldd mE A9 AA Bl o]z F 33
o g+ A9 €l (Semantics)S LHEFAT
i 44
Name~ Definition« _ :
numOfSensorse This field, which is only present in the binary representation, -
signals the number of bend sensors.~
numOfAxise This field, which is only present in the binary representation, -
signals the dimension of the data at the sensing locations.»
numOfLocationse This field, which is only present in the binary representation, -

signals the number of sensing locations.¢

E 5¢ A2 AAlde] g wgd AlA B (Bending Sénsor Type)oll 3 XML
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<!--Definition of Bending Sensor type ->
<|--HHHBHHHHHAR R HHHHRAAHERRARRE -->
<complexType name="BendingSensorType">
<complexContent>
5 <extension base="iidl:SensedInfoBaseType™>
<choice>
<element name="ArrayBendingValue"
type="mpeg7:FloatMatrixType" minOccurs="0" maxOccurs="unbounded"/>
<element name="Value" type="float"/>
10 </sequence>
<attribute name="unit" type="mpegvct:unitType"
use="optional"/>
</extension>
</complexContent>

15 </complexType>

R 52% A2 AAlddd we dg AA edol ti A€ (Semantics)S

16
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Name«

Definitione

BendingSensorTyper

Tool for describing sensed information with respect to &
Bending sensor.

TimeStamps

Describes the time that the information is acquired (sensed).¢

unite

Specifies the unit of the sensed value, if a unit other than the
default unit is used, as a reference to a classification scheme
term provided by UnitTypeCs defined in A2.1 of ISO/IEC
23005-6. If the unit is not defined here, the default unit is
degree.s

ArrayBendingValues

Describes the sensed value by bending according to 3-axis
with respect to the default unit or the unit defined in the unit
attribute. »

Note: the AmrayValue defines by the number of locations and
the number of axis. Ten by three matrix indicates that the
arrayValue bhas 10 sensing locations, each of which has 3-axis
bending angles.

valuer

Describes the sensed value by bending in scalar. This element
shall be used, if the sensor is capable of sensing only a degree
ofbending. »

E 62 A3 AAdo] we MWy A4 B (Bending Sensor Type)ol & XML

AHEE YeRIT

*6
)
<complexType name="BendingSensorType">
<complexContent>
10 <extension base="iidl:SensedInfoBaseType">
<sequence>

<element name="ArrayBendingValue"

type="mpeg7:FloatMatrixType" minOccurs="1" maxOccurs="unbounded"/>

</sequence>

17
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<attribute name="unit" type="mpegvct:unitType"
use="optional"/>
</extension}
</complexContent>

5 </complexType>

E 625 A3 AAdd] mE WY AA EtQlel e AW E(Semantics)

Namee Definitione

BendingSensorTyper Tool for describing sensed information with respect to a
Bending sensor.

TimeStampe Describes the time that the information is acquired (sensed).»

unite Specifies the unit of the sensed value, if a unit other than the
default unit is used, as a reference to a classification scheme
term provided by UnitTypeCs defined in A2.1 of ISO/IEC
23005-6. If the unit is not defined here, the default unit is
degree.r

ArrayBendingValue« Describes the set of sensed values by the bending with respect
to the default unit or the unit defined in the unit attribute on
each joint.«

Note: the ArrayValue defines by the mumber of axes and the
number of locations. Three by ten matrix indicates that the
arrayValue has 10 sensing locations, each of which has 3-axis
bending angles. The order of values in each row of the matrix
may be started from the fingertip to the palmside.»

10 ¥ 7€ 2 29 gAAdd mE ug A4 e ww old Rz
21 & 2 (Binary Representation Syntax)S Y ERA T}

x 7

18



WO 2011/129543 PCT/KR2011/002408

BendSensorType{e Number | Mnemonice
of bitse
unitFlage 1o bslbfe !
SensedinfoBaseT ypes o SensedInfoBaseT ypes
numOfSensorse 16+ uimsbfe
numOfAxese 2e uimsbfe
numOfLoc ationse 16« uimsbf«
for(i=0 :k<numOfSensors i ++ }{¢ o E :
for(j = 0; i< numOfAxes; j++ Mo 0 @ !
for(k=0:k< numOfLocations;k+ +){¢ e Q :
ArrayValue[ (i-1)* numOfLocation* 32¢ fsbfe

nmumOfAxis + (j-1)* NumOfLocations + k |¢

}e @ o
}e o o ’
If (unitFlag == 1){¢ o o
unite 2 unitTypes
}o o o
}e o o

B 725 £ 2o dAAdd g Y AA g§PY ol Fastol gk

A] 9 ] (Semantics) & YERATH

X 72
Names ’ Defigitione
numofSensorse This field, which is only present in the binary representation,
signals the number of bend sensors.¢
numOfAxess This field, which is only present in the binary representation,
signals the dimension of the data at the sensing locations.s
numOflocatiaonse This field, which is only present in the binary representation,

signals the number of sensing locations.s

E 82 g AlX(260)° FAZ AR HRQ AAlE eI

£ 8
19
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<iidl:SensedInfo xsi:type="“siv:BendingSensorType" id="bending01" activate="true"
sensorldRef="bendingIDO01">
<iidl:TimeStamp xsi:type="mpegvct:ClockTickTimeType" timeScale="100"
pts="60000"/>
</iidl:SensedInfo>
8L Fz3ld, Zx AKX AEA= bendingdl'olxl, WY AA(260)2]
A 2= bendingID01'Q F Utk =, bendingID01'®] W13 A A (260)7F A3 7A
A X = 'bendingdl'd = ATh. EF, WY AA(260) EFYAREEE 1% 100 S
A (100 Clock Ticks per Second)3h= 2k '60000'd 5= Ut}
A #2200 FAF10)7F W19 AMQ60)ZFEH A% X E AA
B Zlzstd, #A YA dSse M AAE700Y AA280)E xﬂois}é
Aol ARE AT + AT
dg £, AHEA250)] ZTEX Z=rt 180%A 0= 2 ¥stsld, W
AX 60 AE#S S 7 AlA AE FA)E AFE + Aok o] ),
A0 A=t 2 AX EAd 7z, A HAF, TEA)A &=
M AA70)9] AA@280)(IE E°l, ol¥EhE BEAE SF0=F Ajst=

Aol ARE AT 5 Ak

A

2 29 dFo w=d, A9 AX@260)7 5HT Axgko]l W9
A 2607 54 & AE AgED FAAY Za, HLgEg IAY e A5,

N R 20E Aol RE AT F Aok

|

AAdel mEA s, ZAxgto]l Huige zIskd, AR (2200 A=A

20
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Hgoz sto Ao HRE AYHT 5 Uk ERL, ZEFo] Hage med

et

B, AYF(2200= A=HE H2GO0R 5t Ao JRE LT F Uk

AEF @30 A48 Ao FEE M AAEIOE dE$E + ok

Aol s, e300 A FEE XML FH HEgHoHE
AzPstd 7 AARIOZ Asd + Ao EI, AEF30c Ao ARE
ol Feje] detdlolgE dadsq HE AAEI)E Aed F o E,
AER@30)= Aol AEE XML FHeo A1 dgdeolgz <Jdadsim, Al
detdelE g ol FHe A2 wEtHolHE Jdadd M AAeE A5
T Atk

W] Ao maw, s AA Ad FHE00)E AAEQ40E o

e

e 5 drh

ArE40)= Al A A dig Al dxg 2 A2 A AA A ARy
A2 Zr=gkoll Z1Rbatod, A7) A1 ZAA A2 A7) A2 FA AR Aol -?47‘46}%
A3 A fAAel g A3 Fxgs A F Aok

o] wj, ¥ 20 = Al ZEH, A2 A=, A3 =gk L MM S
71z38te Ao FRE Y & Ao

ol3l = 4F EdA A3 xS AMs= FFH dAA AT
A gt

E o4 2 2o dEAde mE M AA AY ZAAVE d=#ge

T 42 FHxsld, B wgo dAA G wE Ay AAE410)= Al 7R
AA@o1ydE &, Al digt A1 =S AL & Aok =3, 4Y

21
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AN@OE A2 2R 9A@dNEE B0, £2)) W@ A2 AERe FHY £
ek,

¥y dFd wa=d, JHE AA A" AA= Al =@ 2 OAR

ol

8|

Ztzkoll 7luksle], Wiy AA 410, 42007 SAE F Q= A3 A X @402)9 A3

AEghe A48 + 9

£

AAlddl metAE, 7 AA HE e Al 4=z 2 A2 A=Y
BHe A3 A== & 5 o

AAloel wetAlE, 7 AA A" ZFAE Al 2=z 9 A2 A=kl
e A3 ZAxgg 8 AGTE dojeulolxg o Esta, dlo]EH o] X

AZE AR, A =3 L A2 =g 7wt A3 ZE}HE dAE 4 ok

g

E 5= 2 U9 dAAdd wE olutel Alo] ERA EBYY =
UehlEs =dolt),

£ 55 FzsW, B 29 dANde me ot Ao 53
E}(Avatar Control Features Type)(510)2  £Al(Attributes)(520), Ao} ZA]
£ % (Control Body Features)(530) 2 Ao} &= 57 % (Control Face Features)(540)<
X3 4 Sl

otulel Aol £ HRE M AAY otutelE Alojstedl ol&HE
otutele] SR did AHHolth o] u, oputet Ao §AH EFI(51002 ohulEl
Aol 53 AR F3(Type)ol 3t FHolr}

£4(52002 otutel Aol EAY AR £ g FRolth. AAd

A E, £4(52002 olutelE Alojstedl o]8HE SR dHE o] E(Name)

LS THE + Aok

22
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Aol BA EAHG30) olulElE Aojssdl ofHE EAPoZA
ofutele] FA FE x¥HE EFHE e,
Arloo] meEtr e, Aol FA EAF(530)2 7 =™ ti(HeadBones)(531),
2} ) ¥ o (UpperBodyBones)(532), 3} A w8 o (DownBodyBones)(533) 2
% A d)(MiddleBodyBones)(5349)Z /72 = Aot

g Eol, FAMWAG32)E ohutEtY EFxd disste SFHA A

o
fz
ﬂllﬂl
bl
ggl_:
mgl_',
¥
30,
o

c

= A~
Y, &7

EN

£ &2 &7 #d 3 49 728 I98 £ 9

E 9¢ QAo mE EF29 a9 TEE UEhdch

# 9

LWrist 4 &5

LHand a&

LThumb A= &71e gz
LPhalangesl A=A 7}7E &vjr
LThumb?2 PR &7t FHAw
LPhalanges2 A=A & &opy

Lindex A &5t &5
LPhalanges3 [A €71 77kE el
LPhalanges4 AA &718 3 vid
LPhalanges5 AA &7 & vy
LMiddle FA &7 &5 ©
LPhalanges6 ZFA &1 7A7E vig
LPhalanges? ZA &7ter F3¢ vid
LPhalanges8 Z2 &7t & v
LRing kA &7he &5
LPhalanges9 %z &71e 717k vig
LPhalanges10 okzl &7ber 74 vig
LPhalangesl11 okz] &£rter & wir
LPinky A7 &M &5W
LPhalanges12 M7 &7+ e vy
LPhalanges13 M7 &7ve 3¢ vig

23
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LPhalanges14 A7 &7ter € oy

B oue) Ao med, b AA Ae FAE WY 447 SR 23R
Auol slwatel, #x fAd dgat: ohie Aol SRAWE Aojss Al
ARE AT 5 A 5 99 AN SR8 23X AAE ohulel Aol

AW F 4o o= shte] 3T + 9

J{m

A o, W9 AWM BY AAY AgAY £ TR AEEF

|\
o
o
rlr

A%, M3 AA AD ZAE 238 dEgkel Az, ARt SEof
A AAe ohulets] B9 FHL Aolst Aol ARE ANE £

=
ole
RS
rlr

E 62 & 29 dEAdd mE MG AA AY WEe Yehls

E 62 Fzsd, 2 o dAAde wE s AA A e Wy
AXNZEE 722 X9 Z=g 2 g MM digd 4Ax S4& F4F F
ATHS610).

#1744 (Bending Senson)= @A MAS AR 9] TR Fxo it 7|
7 H (Sensed Information)& ZAst= AAoltt. X HERE= W] A7 ST
A AA 9 TR AEE, gx)d Ut SAHgeIh

AAldo] mEtA s, g AMe AA X FI/AgEH FA AA 9

THAE A2E, Z2EHE 3 5 ok dE S0, AHEAVE 99 AME
TEAd FFste Ae, A9 AME LAY TEXY FRIAE ARG,
ZEAY ZA5)E FAL F Ao o #, J3 AA A $ES Y AAZEH

2EAY AEg L WY AN AN SHS FAF £ Aok
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AU o] e WP A e BEX, &g BE, B o 5
ek #d 29ol Aol FRYAE HE2 24 & Yo
XA EA(Sensor Capability)= ¥ Ao EAo] g Fuojc}
YA el me Wd AMe o AN S4e  HohzhmaxValue),
2 A gk(minValue), 9] 2] 7} 4(Num of Locations), 9] X|A}o] A & (Distance between Location),
% /N4 (numOfAxes) Z A 7|4 (numOfSensors)E L 4 Ut}
Adgte W9 AN ERY 5 A= Ad el Fage WY
AN 2R 5 Yt A4 ZEgolth AN dd] mhe Wy A4 Adgnd
B3, Aagu 2 89 BelA 2A 94X FES 24 5 Yok
AAAFE WY AN FASE FA YA ALE Jehag. B
wol o) maw, st WY ANE FA EE e A g9
ReAE AEE BAY + You, o W AAAFET sl W= MM
24sE 25 A 2A AANY AFY F Aok E=F, ANl gEE, B
e Wh A7 B5 Y A 9XE ERE S Yon, o H AAAFE
25 09 99 A7 SR 24 A9 #R 429 AFL £ A
ANl A WY AL AREE AR 9 Abeld AgE vehdch

2 299 d50 mEw, 5 9 W] AAM7E 5 e #A AXNE BAL F

k.
E/MFe Wk AMZE 2T = Je =39 A 7](Dimension)S YeERAT]
AXNTE, E5 /9 A3 AA7E 55 e 2A 9XE SHss 4L,
¢ Mg A4 AX7E A" F Ae ZZ(segments)S HERATE
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AAlde]  wmeEtde, WYy AdAe dAM EAL AT E(Accuracy) =

=

LI H(Offset)y= ] EF

+
o,
(v

A EAL o]z FH|(binary format)Z 2P H

e dHolEd & vk ddA o] mE o] FEHE JdIFdE vWE dHolHE

1 X 7§ 4=(Num of Locations), = 7] (numOfAxes) = AlA 7] (numOfSensors) & HA %

3lube] &4 (Attribute)ol] i3 dlo]E I (DataField) & £ 4+ Uth

10

WY AN B WY ANT SAsE 24 AR g ARE ure}»m,

AAAdo] mE AY MM EFYLS EFY =B I(TimeStamp), T (Unit) 2

#(Value)S ¥ T Qo).
Bl 2"iT = Wy AAXZE #A A9 ZAEgE SAHT we Azt

15 ARolth. ANdd MMy, Helrdzs Wy ANzt AEge SHss A

e i A 5 Aok

2E WY AAZE SAHsE o dE @elolth. AAldd mEtA s,

2 'Z(Degree)E EFT & AT

2 Ay AA7E 5

Ak

g Z4x=9 Fholth. AAlddl mEtM s, e A
20 9 gt 4 Ao WY AL d=EgE 54

W

e A%, 44 AR U

AEge 24 9 WY AN Z3F B4 A d=ge FY & Ak

B AA Ae R WY AMERY FAF dEg 2 A4 54

26
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Nzste, A ARe] s M AAel ARE AolstE Ao AuE AN

T ATHS620).

I‘E
=
ofl

d2 S0, AFRAY FEXAY ZErt 180%0A 90EER W3}
ANE Z4=zks SHE 5 Ak o W, 7 Al A BHE A=g 2 A
EAo Zjzstd, %A AX(F, TER d$de M AAY AAGE £
oltlEhE ZEAE FHOEF Alojste Ao FRE Y + Uk

2 owgy 45 madw, 49 AA7 53F dEgel W3 447

AN
o

g+ s JAWFREY AAY 2o, H2gRo TAY 22 3, 7HE AA
Al PPS Alo] FEE YT F AUk

Aol MM e, dxghol HdUigte s, JHE AA HE B
Zt=ghs Hogte 2 st Aol ARE B & Aok ER, ZEFo] HAg
okl B, M AA A S AERE AL E st Ao ARE YT

.

+

7 AA A wEe A" Aol ARE M AAR A5 F
A THS630).

AAde wetXe, 7HE AA A $Ee Ao AEE XML
detdlolHZ AzGstd M AAZR A F Aok EI, M AlA A
e Aol ARE o)z FHo dwerolHRE A=dsted s AAR AEE F
Aok ®=E, JHE AA M Ee Ao AEE XML FE9 A1 HEHoEE
Az, A1 dvesloleE o]z Fee] A2 detdolHE JAzPste MG
AAZ A58 F Aok

£ g 9Fq wa=dw, s AA $Ee Al ZA AAC g Al
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Z=g 2 A2 ZA Al g A2 A=gkel ZIwksted, A7l Al 2R A9
271 A2 ZA AA Atelo] AXEE A3 FA HAN AT A3 FEgs A4

F Atk o wWl, JMF AlA AE W Al A=, A2 A=y, A3 4= ¢

S

14 E40) 7zl Aol FRE AHT F AUck.

g ugel e UAdEe TS AFH Fue Fael fud 5 Ye

xzad 99 gz 7dhel AREY #F b5 A6 /158 5 AT A
Ia-

AEH B= 715 A= Z2aF 938 dgoy] 39, golg 1F &

kR
rfe

13
ol
o

t 2%t T £ Aok A7) WA VSHE T2aP PH LS
st 5da HAHD FAHE AECAY AFH AZEH] U
FAH AHE 7Hsd AY FE gt BFH #E 5 71F gAY dede
st=d2g, 29 g3 2 Z7] "HolZe & Z7] v Al(magnetic media), CD-%
ROM, DVD$} Z2 37|15 vl A(optical media), =FE]ZA Tl (Floptical disk)<} %——
A}7]-3% ul) A| (magneto-optical media), & E(ROM), F(RAM), A w2y T3 72L&
238 B8¥E A TS 5H3] A" st=d0 FAJE EFEC
T2aF FHY dee Fgded g3 TEAAE AH T2 VA =R

ag Aol

(e

et ABZYH F2 AHgAA AR N dPE 5+ 3
ZE8 TEIY 4719 SEdo] FAE 2 @ F3e 5y A
o4e AZEY] LEZA AFHES 74Y 5 o, 1 IE sl

o3 ol B wre wE @ AN =W o8 AyHYo,

L

B dHe 49 AAlded @AsEE AL ofdn, £ o] &ahs EopolA
49 4L JHA zEd ol g NAZRE g £3 2 W] shesi.
azleg, B Iy s A9E AAdd Ig@so] AHAME oY
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g6, Faats SSNATHAR e o BTN FS5e ASd o
Aa| Ao} Fo,
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(379 ¥

1. 99 AMZRE 2 929 Axg 2 A7) d99 Ax EAe) i@

A

T

F.—>§'..
R
J{m
Ju

g Fas

rlr
+

A7 A=z 2 A7 AA Al Z1xEo, A7 @A AR di3ste
7HE AlAY BAIE Alojste Al ARE B AR, &
471 BARA A ARE /M AAZR A$se AR

g X3t M AlA A" ZA.

2. Aol oM, 37 AM 4L,
A7) A9 AMZE SAE ¢ Qe A7) A= HAdig 2 4408 £FE
= 7H AlAl A ZA.

3. Al2@el olM, 371 AgFe
37 d=grel 471 AdgERo AAY Zu A7) 2R IAG 2

BF, 871 Alo] ARE BAste 7HE AA ME FA.

rlo

4. Aol oA, 271 AA

Jlm

3

371 2R AA 9 AFE 2FstE T AA A= AL

5. Aol AolA, 471 Ao E42,
471 2R AA Alele] AgE Edes M AA A AL
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6. Aol oA, &7 A=k,
271 A fAA st H 749 By A9 AXTE A7 AERES

RS 49, 47 35 A9 97 A BSB89 dEge g b

7. Aol oiA,

Al 22 A6t Al AEg 2 A2 B4 AXel WE A2 A=l
ekl 471 Al A AR 7] Az 2R AR Abole] AR A3 A
AR UE A3 AEFS AASE AW |

g o gsa,

A7) AYRE A7 AL AEg, 37 AAER, 47 A3 dEg D 47

AX 54 7128t 47] Aol ARE BAstE M AA A ZAL

8. A1l oA,
A7 AA EAe

ol ez Az vle vloEQd JH AlA A2 FA.

9. Agael UoIA,
7] ol FeE AzPH wEl dlojEH =
A XN MNum of Locations), %70 (numOfAxes) E Al 7} 4~ (numOfSensors)

Z Holx 3l &4 did diole =g X ¥st= M AA A ZA.
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10. A9 AMZHEE ZA f4219 =g 2 A7 99 MM S g

A A FAskE dA,

A

3

o

47 A= 2 A7) AN SHel slzstel, 471 A ANl s
A AAY AANE Aolate Aol FRE AHSHE WAl °
7] AHA A ABE 7P AAR A%se A

g Xeste 7H AlAl Ag .

11. Aol QA 471 =gk,
A7 A A0 diFd 4 Y Ayl A3 AAST A7) Z}E%k%

=gare 49, A7) %4 19 WY A 24E 345 e Augel g by

_Il}l

AA Az .

12. A103el lolA,

Al ZA AAA o A1 =g R A2 FA HAC A A2 ZEghl
Zlekste], 7] A1 ZA 94X A7) A2 ZA AR Ateldl A= A3 #A
Aol N A3 A=ghe didsts A

2 o x3sl,

A7) Ao AEE AAE GAE,

A71 At =g, 37 A2 A=, 37 A3 dEg R A7) AA A

71z8te A7) Al AEE st 7T MA el Wi,

13. Alog WA A2y F o= I Fo WYe AFs=s Z=I3E
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FIG.3
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