creative
commons

C O M O N § D

Ol2XtE= otele =2E 2= R0l 8ot 7S

o Ol == SH, HHE, 85, Al SH L 58 = U
o OIXH MAEESE HdE = UsLICH
Ol HHES del SR 0|8 = AsU T

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

o 7lot=, Ol M& =2 MOISO0ILE HHEZ2l H<, 0l A =0l HE= 0125
S Bt LIEHLHO10F B LICH
o MNAEAXNZRE EE2 3IIE &2 0lE ZHE2 HEL X ZSLICH

AEAYH OHE 0I8XA2 dele f12 W20l 26t gets 2 X ZSLICH

01X 2 0l Ed = 772 (Legal Code)S OloiotIl &Ml kst 23 LI CY.

Disclaimer |:|._'|

Collection



http://creativecommons.org/licenses/by/2.0/kr/legalcode
http://creativecommons.org/licenses/by/2.0/kr/

[UCI]1804: 24011- 200000263626

20134 2/
TH RO 3R SC

L} SN N1 7
BRI TR
& O



A Study on the detection of realistic human body size using

multi-sensor

20134 2/ 25H

TR B
I TR
& O



o] = LA MMV M o2

20124 10/

TR B
I TR
& O



DI O] AHEEA. Gm e aRHESE

il
X

WIBERERS B = 5 H
L) N B S M= I AE
)N S € e

il

DAY

il

20124 11H

M e B R R B



FE TR s iii
o e e iv
ABSTRACT e Vi
AT T A B et 1
ATE AT M7 D BB e, 1
A2 AT HFH e, 2

A 27 FA TR et 4
ATAE B B WA AAIRE e, 4
A28 A7 B A AIRE e, 5

A 3AE A B A AIE e, 6
A48 sto]lBE B FHA AISE e, 7

1. & Jheletsel SZAME o] &8 A A e, 7

2. 9% S o1 €F T A e, 9

A3 AAL QA A7 AEL Y3 BA WA e 13
A1 AAF QA 7] HE R e 13
A28 NNE WAL T A e 17

Al 378 TR EIOTE] B2 e 22






kel

kel

1. 7
ME AX 74
BN

2. BVH¥ >
S ERAES
[e)



—

d d

d

&
o

&
o

&
o

M

)
© © N O W N

I
o

—
e

&
o

—
—

I
o

—
A}

&
o

—
w

&
o

—
=

&
o

—
a1

&
o

—
(@]

&
o

—
N

&
o

&
o

—
©

&
o

\]
(&)

&
o

[\
[\

&
o

[\
[\

&
o

[\
w

&
o

)
=~

&
o

[\
a1

&
o

H B A GETOFS ol 1
Fota B A A A'E o] &9 T VY A A L 5
AE7T2) B2 A ATZSED e 6
ZIAIZ] BA FAZ ALZSEL 7
e e}7t SASHA Him FFEAL] O 8
TAPAIA] TEZ s 8
OpenGLE 0] &38F Z FA QD & e 9
apA A oAl S AR e 10
CAEA Q1AL ATAEL FEA e 11
ARToolkit g t5 7hilebs o] &3 W2 e M, 12
WAAME ZHE Y A7) BIA i 13
EA A EOTEIS] 7] HIAL . 14
Aed EA HOJE HE S EE e 15
A O] ZE M s 16
g E (Labeling) AE DB i 17
FIIE LA e 18
ZINE AAE o] &3 I HEEY ol e 19
18. 7V E AAE o] &8 #E HE AA i 20
. Depth ZHAIEES] Q14 BG] i 20
. E2b0oXAFE] EBMOtION Kit..iiiiiiiiiiiiieiiieiieciie et 21
. E2Box®ll A A& 3= EBMotionplayer.....ccoccciieiieniieieie e 22
. Header section®] @l ..ot 24
Motion Section®] Gl ..ot 25
BVHIF ZH FEIR] e 26
T ANA FEZE Q1AL i 27



d d

d

&
o

&
o

CTFESE AE BT E e 28
. Depth Zholgkell Al A= Q2] AT, 29
CITAE AME o] &3 U] ARl S 30
.Depth ZHAlEF2] G2 2] AT e, 31
CZINE AAE 0183 A7) HE AT 32

EA o] TRIFE o83 A7) Bl 33

Aekst Wl that s FA e 34



ABSTRACT

A Study on the detection of realistic human body size

using multi—sensor

Kim, Min—Gu
Advisor : Prof. Pan, Sung Bum Ph.D.
Department of Control & Instrumentation,

Graduate School of Chosun University

Motion capture is a technology that measures the specific information such
as location, speed and direction for movement of a target in 3D space, and
analyzes and applies by recording it into the form that can be used in
computer [1]. In recent years this motion capture technology has increased
its application field including medical field and sport coaching system which
helps the rehabilitation of the physically disabled as well as games, movies
and animation. The motion capture method developed until now can be divided
into the mechanical, optical and magnetic. However, the equipment price is
expensive and it has the problem that the output size of virtual character from
the motion capture system is output to a certain size that was assigned by the
user without considering the actual size of the target. In the past, in order to
apply the actual size of the target on the virtual character the user measured
the length between each joint of the target manually. In order to solve this
problem, the study that automatically measures the actual size of the target is
needed.

In this paper, we used Kinect sensor and the inertial sensor that provides
three—dimensional location information of each joint to measure the actual
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size of the target automatically. Kinetic sensor is able to acquire real—time
imagery information by providing both Depth images and color images of 30
frames per second. Inertial sensor is a 9—axis MEMS sensor consisting of 3—
axis gyro sensor, 3—axis accelerometer sensor and 3—axis geomagnetic
sensor. It has no constraint on the experimental environment with its wired
and wireless communication manner and it can detect accurate motion capture
data because the sensor is attached to the body of the target. Motion data
files output from two sensors are BVH files and can be divided into Header
section and Motion section. Header section provides the location information
of each joint and Motion section provides the information of X, Y and Z axis
direction of each joint. Therefore, by integrating Header section of BVH file
output by detecting the actual size of the target from Kinect sensor and
Motion section of BVH file output from inertial sensor, one BVH file was
regenerated. As a result of experiment of two targets with different height in
accordance with the proposed method, the same result with actual height was
detected. Existing method has applied the size of the target to the virtual
character by measuring manually, but now using Kinect sensor the motion
data file can be output by measuring the actual size of the target automatically

so it is expected to be able to apply to the virtual character.
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HIERARCHY
?OOT Hips
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CHANNELS 3 Zrotation Arotation Yrotation
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OFFSET 0,000000 9, 600000 0, 000000
CHENMELS 3 Zrotation Xrotation Yrotation

End Site
OFFSET 0.000000 9600000 0. 000000
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& QUEHo]AE HAAAA S ®E FAE wol 7B ZS AlRbel wol #d tnpo] A

2 7 7155 Jlvk[24].
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IIE AME o

4, AY &57F obd

9 16, JI9E AA

Stk ool Agetele A|ERE vlo] AR AT EAE 20124 2
AWt = futo] Ao AMgE 4= Sl A4S WA Kine

ct for WindowE ZA|3Ft}. oo 7|UE A= 28 577, AXX= Hof

S AT 71719 AAY Qg slol Az S5 whan 9l [25],

S 4

Viewing angle

o

J

RGB Camera: 54 43° , 9 5

Depth Camera: 5% 45.6° , 43 58.5°

Mechanized Tilt range

(vertical)

27"

Frame rate

(depth & color steam)

30Frame Per Second

Depth stream

VGA (320 x 240)

Color stream

VGA (640 x 480)

Audio format

16—-kHz, 16—bit Mono PCM

Audio input characteristics 24 —bit analog—to—digital converter (ADC)
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I7Z ool 181 AAS AstE 24Y F JY== °HE FE (Tilt motor) 5
al

A 2] AeFe 1o e QITH26].

9 17. J19E AME o] &3

N
_l_u
r)«
_1_4

RGB 9% % Depth @7 o]l A7} QUA7E Abghe] tfdt
A

AR AT Y 173 Lol JME AAE Avl 632 B A5t 2
o 2wl te Ba PuE FAe ATdL AAE PR Fo wd 207
e

4 YR O 183 2rh[27,28].
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HAND_RIGHT

HEAD

. SHOULDER CENTER

~
HAND_LEFT

WRIST

SHOULDEK_LEF‘I’ s
3

T sPINE - A

.- HIP_CENTER

L \
. KNEE_LEFT

bl | M 3\
.I(NKLE_RIG’HT; ANKLE_LEFT,

FIME AlA 9 ¢la WMoz 78 19%} o] Default Range Mode9} Near R
ange Mode®Z WA A St 7IYE A9 5 Fdel Aol dAile] A% A
o] FHojof vlwd HEe #d JRE FHT £ Qo). I EE 2 =AY
A

2132 Default Range Mode® 2743le] BA 44 dHlolEE &3 0H[29].

Distance from sensor (m)
0 0408 3 4 8
Default
Range
Near
Range

Unknown

B Momal Values

19 19. Depth Zhe|Ete] €14 WM ¢

T =wolA AR B4 AlA = E2BoxellA A

w3l Ebmotion kitzhe oA Al
MZ Abgre] o Rabsli= EBIMUZ24G F-4 AA S AIZRE AEE 9o &

o]+= EBRF24GCH FA FAI7|2 FAEo] 9t} EBIMU24G AlAM+= 35 AJo]=
AA, 3F 71&EE AlA, 3F AA7] A7 §83E 9% MEMS (Micro Electro—M
- 20 -



echanical Systems) MM Z =4 stuA} 3= 2 A4 H-$o] EBIMU24G AA =
B2soh, 37+ 32mmx21mme 2438 Alo|ZZ Quaternion ¥ EulerAngle
x o] &4 7bsstth. EBRF24GCHE 2.4GHz 318 F4 F217]2 FHdl 187
ol AAMeA EHH= dolHE Al 7hsst 13 207 Zo] 100mm x50mm

718 F21710]15H[30].

13 20. E2boxAFe] Ebmotion kit

Ebmotion kit AlM= FAgARAolm FofEo]l gle W SAl7Fs A7t oF
60mYEE o] A Aoks WA dkevh B3 32mmx21mme] #e- Apol=
oF 7L FAY] AIME AR well FAsH7] wimel w2l AHrEar g e
1A v Aol vls Adettt. gy & el B A HolEE ¢

1571¢] EBIMU24G F4 AlX7F sk, 291 ol o] dids SAll 24 214

o

g wjofl= nx15709 EBIMU24G FA AlA e EBRF24GCH $4 41717} F7}
How Fasit}t, w3 wy, & v 5 Fo T2 74 g4 vuy gt

A eaAw A BT 2o Aud 259 $49L WA B

1o

=21 -



19 21. E2Box°l4] Al ¥+ EBMotionplayer

N

AAE G932 Fd=z Agsm, o] AFE 73U E2boxAtelA AlF3dh= EBM
otionplayer® &l Aol 7hsatth. AnbAQl B A guie] BA A o]
Bl 9 ¥l BVH 3t ZHoR ¥ & 5 912w, ©]F Blender, 3d Max
¥ 22 3D ofymold ZTr e iz A8 5 QU

A 32 BA "olg] B

3l
o
s
2
=
o
a
:
S
o)
o
1o

H

9] BVA, Biovision hierarchicalrFe] BVH, Biovision—AliasAF2] ASK/SDL, Mo
tionanalysisAte] HTR, AcclaimAFe ASF/AMC, Acclaim—Motion analysisAF9
SKL/MOT &°% vdr}([31,32,33].

2 AFel A= BiovisionAe] BVH XS A§-3k8lth. BiovisionAke] BVH 3}
oS A& HH ki Header section {3+ 7z} AlE1x9 AH7F YeEY

7}
Sl HIERARCHY ¥ 77 Heol BAC FrQ =y o 4o 2y & AlZt

4

ftlo
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getn HREY Aut 74 wse $4909 9x9 HAIREZ 2= Motion
section®. @ Wtk BVH 3o thst #Agt 75 % 204 7|&3%kt).
X% 2.BVH 3¢ A¥-7]&
Key word Function
HIERARCHY | —#4 9] AlF7x FoE HAd Start
—OFFSET, CHANNELS(3#d) 845 ¥3 Articular
JOINT )
=3} o]Ae] JOINT, End® 319l =5 *¥3% | Node
—ASTZEY Fds AJZHQ 55k JOINT
ROOT —OFFSET, CHANNELS (9]1#], &) 24 323 | ROOT Node
-3k} o)A+l JOINT, End9] stY] wtZ 23
-AFTTFZY FH8A 553 JOINT
END —OFFSETHHS 847 X3t Effecter
-kl e m
—ROOTS 7% World coordinate system®
Articular
OFFSET olst =719
offset vector
-X, Y, Z &=4%2 7&E
—BAESTo  ololA, AAEF, I HESFE | Articular
CHANNERS )
ROOT—>End® &3l= A= A9 degree
MOTION —Motion HloJE Fiteo] A Start

Frames : N

—% Frame % N2 motion "o 7]&

Frame

Time:FPS

—FPS(Frames Per Second) 2] &5
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HIERARCHY
ROOT Hips
{
OFFSET 0.00 0.00 0.00
CHANNELS 6 Xposition Yposition Zposition Zrotation Xrotation Yrotation
JOINT Chest
{
OFFSET 0.00 0.30 0.00
CHANNELS 3 Zrotation Xrotation Yrotation
JOINT Neck
{
OFFSET 0.00 0.50 0.00
CHANNELS 3 Zrotation Xrotation Yrotation
JOINT Head
{
OFFSET 0.00 0.30 0.00
CHANNELS 3 Zrotation Xrotation Yrotation
End Site
{
OFFSET 0.00 0.30 0.00

1% 22. Header section®] 9

19 22+ BVH X9 Header section %2 9% HipS ROOTZ 7t 3s}9

wEo] F 18719 el #E 91x FRE ot gtk OFFSETY 3¢ #4
o] YAI#S 9ovlstar, CHANNELSS Motion section®l &8 2 2z} #d9] ¢

o AN5E AolaEs Hojgt,
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MOTION

Frames: 301

Frame Time: 0.01667

0.00 0.00 0.00 0.00 0.00 0.00 —=12.14 0.61 —147.88 0.00 0.00 0.00 —22.78 15.55 —15.74

0.00 0.00 0.00 0.00 0.00 0.00 =12.15 0.59 —147.88 0.00 0.00 0.00 =22.77 15.55 —=15.77

0.00 0.00 0.00 0.00 0.00 0.00 =12.17 0.56 —147.88 0.00 0.00 0.00 —22.80 15.56 —15.80

0.00 0.00 0.00 0.00 0.00 0.00 =12.16 0.55 —147.88 0.00 0.00 0.00 =22.79 15.57 —15.86

0.00 0.00 0.00 0.00 0.00 0.00 =12.16 0.51 —147.87 0.00 0.00 0.00 =22.79 15.55 —=15.90

0.00 0.00 0.00 0.00 0.00 0.00 =12.16 0.51 —147.87 0.00 0.00 0.00 =22.75 15.59 —15.94

0.00 0.00 0.00 0.00 0.00 0.00 =12.150.48 —147.88 0.00 0.00 0.00 =22.72 15.58 —15.99

0.00 0.00 0.00 0.00 0.00 0.00 =12.15 0.46 —147.89 0.00 0.00 0.00 =22.73 15.56 —16.00

0.00 0.00 0.00 0.00 0.00 0.00 =12.13 0.46 —147.88 0.00 0.00 0.00 —22.70 15.55 —16.02

0.00 0.00 0.00 0.00 0.00 0.00 =12.11 0.47 —147.89 0.00 0.00 0.00 =22.69 15.53 —16.01

0.00 0.00 0.00 0.00 0.00 0.00 =12.12 0.50 —147.88 0.00 0.00 0.00 —22.69 15.56 —15.98

0.00 0.00 0.00 0.00 0.00 0.00 =12.12 0.51 —147.87 0.00 0.00 0.00 —22.72 15.56 —15.98

0.00 0.00 0.00 0.00 0.00 0.00 =12.10 0.52 —147.88 0.00 0.00 0.00 =22.73 15.56 —15.98

0.00 0.00 0.00 0.00 0.00 0.00 =12.08 0.54 —147.87 0.00 0.00 0.00 =22.70 15.58 —16.00

0.00 0.00 0.00 0.00 0.00 0.00 =12.04 0.54 —147.89 0.00 0.00 0.00 =22.71 15.60 —16.00

0.00 0.00 0.00 0.00 0.00 0.00 =12.02 0.54 —147.89 0.00 0.00 0.00 =22.73 15.60 —16.00

13 23. Motion section?]

Motion section®ll= Z# 9] 4, =S AlZE, 183l Header section®lA 7
= X, Y, 29 IAYRE E3tsta Q). o9 =E509], Header section®l A Hip
°] CHANNELS?| =7} 6700122 UiA A%-E A5 d744 Hipel 3374
HEZ ZHA 3 th3& Header sectionolA] Folst A= #H o] sdgR7}
L s o] it
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Knee Knee
Right Left
ankle © @ Ankle

1% 24, BVHYY w3 mdgy

BVH gtdolx AFojg T2 Fx= F 187019 JOINTE o]Fo 3t} 7]
Al Fo] ¥ HipsE B49 ROOTE &Fo] Left Hip¥} Right Hip 123l Che
stZ A= o7 qFE A2e] B sl dAd T x2E A Ak

WA Hipell 450l 31+ Left Hipe 4% Left Knee7} A5 gla, oA
Left Ankle©] ofdlof] ddAx o] ¢t} Right Hip2 A$%E Left Hip¥ e %

o0& Qltt. AT ChestS A+ ChestE 712 = Left Collar, Right
Collar, Necke] &14% Fx= o]t} Left Collars 89 ==& Left Should
er7F, 2 59 =2 Left Elbow7F dZA¥oA U1, T2 319 ==Z Left
Wrist7} 145 o] Qlt}. Right Collar® Left Collar®} 2 AlF F+X5 o|F 1
Atk 0= Neck Head?l d4¥ x5 o]Fi th[34].
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A4 A 23

Al1d AE 273

i)

AAE 725

o,

32

12

a9 250 ¥ Al 3 9A

A AR E & AN 717 e 7 AR 3 ANE 3 5
JdE Al
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(b) A=

B
1% 26, e A9 44 BE
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2m 50cm

3m 50cm
1% 27. Depth Zhe|gtoll A Agld A4 Ay
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% 27004 K= nkel o] ZJYE AlM el A7t 2mY W AAlo] dAelA
Hojwton, 3md wf v 29l TS o #HS EHs
BAE T 3m 50eme) A$ 18 27914 i upel o] REFAA A #d
Az F 7F vk JIME AAE el dale] AEEojof a17] widel o

o A4l 8w %ol @ R 2m 50emelA AFshGth

& DEPTH

Depth view : skelatal view : color view :

Distance : 2.508872

=
g
k1
=1
=3
&
o
=1
g
s
i

(a) A= A

44 DEPTH

Depth view : skeletal view @ color view :

Distance : 2.505113

‘ Depth Capture

(b) A¥A B
19 28, F|UNE AAE o3 Ao A =A

AGEH L A1NE A gt AE 2m 50emOE AEF F, 719E 4

’
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ATk, 1Y 283 2ol ¥ UPA NHE

Au)
ol
)
-
ol

A& ol &sto] el A
kel Ag7F 2m 50cmE =

1)
)
rlr
3
filo
Ns
[-'O
_0|L
32
=

(b) eaY A 3y
1% 29. Depth 7Hleke] GgAel Az

AT s eyl 98 J19YE AlA 9] Depth Zhelet 94 olxlst 94
ow s ¥, fhEd Aw vy dEde dAEsdd 19 29 e
Depth Zhelletellr] E=d A& 9o, 19 29(b) & tde 271€ HE
s iz Hely PAgolth vl AR AT EA A AFste NHE AEF
o]g3to] Depth 7hdlletellAl oS gAMow HAZs3la, oS A9

W7 REe Ae mgow FYsEE sk
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" & oeFTH )

Depth view : skeletal view : color view :

height : 174.014350

Pixel per mm : 0.878860mm
PixelNum : 198

Distance : 2.508872

| Depth Capture | ‘ =

(a) AA =Z717F 174cme] A= A

# DEPTH ]

Depth view :

skeletal view : color view :

height : 180.773987

Pixel per mm : 0.877544mm
Pixelum : 206

Distance : 2.505113

‘ Pent Gt ‘ .

(b) AA =717} 180cm<] A3dA B
I 30. 7|9E AN E olg A7) HE A

O™ 302 7IME AME olgste] tidel wE AA AVIE AE3 Aot

AA A717F 174cmQ) AR A9 AF W EQHFE o] FAMSEE= 198
holm 3 g A 77]= 0.87886mmE AEE A TE A B A¢
Hel gAY wEde] AARFE 2067009 @ HAg AA AV)e

)
0.877544mm= HEHUh & JAAG AA A7]ef HANFE w3 A3 AR

roi'

AE 174.01cm, A8# BE 180.77cm= tiiel wet Fest 27171 AEH A
& st
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A22d 23 24

-8

-Chest
E-Neck
E-Head
End Ste
E-LeftColar
E-LeftpAm
E-LeftowAm
E-Leftiand
End Ste
B-RightCelr
E-Rehtpim
B-RighttowAm
B-Refttend
£nd Ste
B-Lefilileg
E-Lefloneg
B-Lefifoot
—nd Ste
B-Rhitpleg
El-Rightlonleg
E-RightFoot
- Ste

Fie Propertes
e §ERBh
Number of jons (nchudng End Stes): 23
Number of motion channels: 57

Figure Height (nduding End Stes): 36,4

(@) 719 W= o3

e

a9 31.

dlo]E & Bvhackergli= 24 F{of
32(@) 9 A BN AAe o] &5t

Q1ele] glol g1zl

B-Cest
B-fed:
B-Head
End Site
El-LefiColar
B-LefilpAm
BH-Leftiowim
E-Leftrand
End Ste
E-RightColar
B-RightipAm
E-Right.ondm
B-Rightind
EndSite
E-Lefilbleg
E-Leflowleg
B-Lefifoot
—End Ste
E-Rihitpleg
[E-Rightloleg
E-RightFoot
End St

Fie Propertes
Fle: §R5_ a0l bvh
Number of ot ncudng End Stes): 23

Nurmber of mobon channels: 57

Figure Height (ncluding End Sites): 180.5

7]

AP BY BHANE o] g3t TR A
Z2aRe olgdtel ld Avolrh 11

A= 132 4 Bl

o 999



oz A7|7 EFYHAY. 2y 129 32(00)Y A4S, JIGE AME o] §381Y
gl AASA dRE AES F B4 AXA FHEE BVH 329 9% %

wHol il Ay Ay o] AA 2719 0.5eme e xprF wHAEke] s
Pkl 918l 717F vhe F AdEAE ol gste] ol $AelA AdAe ArE

184
i 182.3
180.5 180 w7

180 ——== : —

178 179.4 \ 178.1
= 176
= i 174.4

- 173.7 e 173.5 172.7

170

168

166

Casel Case 2 Case 3 Case 4 Case 5 Case 6

= AEXtA 174.8 1737 174.4 172.8 173.5 172.7
k= 179.4 180.5 180.3 182.3 181.7 178.1

TF 32, AlEE el gt ds B4

T APRAE o) gato] oy BAHA APAY] AVE =
g5 AdE BAT otk oAl 3o MR ohE veks A AN E A
A 2713k 5 Ads At AAl 717F 174emdd AdA A9 5, FHd
melA #H24 —1.3cme exp7F S, AA 717F 180ecmel A A+ B2
A%, Al 2.3cmellA Ha —1.9cm?] 2x7F #AEedth. ex7h HAsHE 9l
o7 AYPATE 7pks] A Qe vlAlskA Fol Aol A ol WAss Zlow
Ak A" eak® A §F o] zh= Al Aol Fho] WsA Hol ot
AA A7l gt b7 s A Pk olHE eak= §F Z el EEHu=
Ael AR7F obd oy zEdeld E¥de A8 AR HdS AEshe WU,
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AREAZE el s AElolA e AAl A7) ARE HEToRM exE &

d Utk
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A e 715 7Pde AREel AE8A17171 28 By ool e} 2
A7) 49 He Tl AFsth. 2HBRE dA O] 2718 aes 2

A A A ' AG7E o] FojAof g

B =oAE 715 BEA A AAESE AR o] AAl Z719k #AS
dat] ge WHoR AUE A s B4
AME ol &3 WS Asiint. Addeld ARgs 24 oy 3 BVH 3
d= 7 #-el A7) JRE AFsk= Header sectiond}t 3| AFHE AFshes
Motion section®® Fo] Xtk i) A7l AEsh7] A8 7I9E AA 9
Depth 7helebE o] &&tdtt. thdel Al A71= HE8H7] g WP % Depth
Zhelekel g3kl A2, Depth Zhe|ete] Alokzt Bl s 7|9E AlM 2 HE
T8t Depth 7helgt2 8 F=9 G4 3 FAo] zk= A A713s HES
5, e Weledyy dEdzAY FAd Agel wato]l tide] AA AVE
BVH #td® &9383lth 71U E AAMeolx &8 BVH 32| Header section}
g AlAeA F8® BVH 3+ Motion sections 2] BVH A2 F &3}t

o
offl
e
ol
&0
N
i
e
)
i,
rlr
i
2
X
ftlo
PE

ol

mH

[.i
2
m\m
OFO
ol
ol
£
=
o
o
1o
(1
2
H
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AEsEEA J1Ee A e 2% A AEel 4847171 A b
278 #AgoR A5 HYS FAvh

A AFAAE tgel 7] JRne AEIAAT, BFelE e 4 pEg
o 91xe) w3l AT AL o] YR WAL AY 94 FolY]
g% 715 AABE AT ol Ed AAdrHE £HYS KA
o lMEeA EEHE 20709 wA o9l bl BEe AEsts el o

g ATE G Aol

32
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