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Collaboration Devices Software

® Optical MoCap ® MoCap processor
- VICON, MotionAnalysis, - Nexus, Cortex, Motive
Optitrack ® OpenSim
e IMU MoCap ® SolidWorks
- Xsens ® Matlab/Simulink

Core Functions Additional Packages

e Model definitions/editors . . Core Package Custom
i Package Definition
e Human models generation

x Packages
e Analysis ® Script-based Contents DhaibaBody

- Ergonomics - Menu / Toolbar / DhaibaHand
- Kinematics (FK/IK) Operations

- Inverse dynamics - Pipeline Process DhaibaChild/Baby
e Visualization ® Plugin-based Contents
e Automation - Elements DIMS

- Python, plugins, pipeline (250 Device I/0

—

Executable DhaibaWorks Executable (.exe/.app)

SDK DhaibaWorks SDK (.dll/.dylib)

Libraries Qt PythonQt OpenGL bullet VTK boost

oS Mac OS X Windows
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e Dhaiba Suite Downloader (DWPackageManager)
Dhaiba Suite Downloader :
- %EE}]’]/ A |\ —) l/d)i%é (DV?/P:ckagZMgnagZ?) ) 2018/11/26 All macOS | Win64
« Dhaiba Suite v2.18.20xxx for macOS/win64.zip Jhalbaorks V2 20091 mac0s | Win64
20135 macOS | Win64

« BINwHT—IDZipT 7 AL
20158 macOS | Win64

1A MN=IVAE
T E E}J’f > Z |\ _) l/ 20502 macOS | Win64

I 20609 macOS | Win64

« DWPackageManagerz=£179 % .
20924 macOS | Win64
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Packages for DhaibaWorks
= = ~ —

R _E}J 4 / Z I\ ) L DhaibaBody V1 180901 20091 - 20924 macOS/Win64
o« R—% LT A KNCdHhBDhaiba Suite Install Manual.pdfZz  onabssoay vz 180901 20091 - 20924 macos/Win64
=g DhaibaHand V1 180901 20091 - 20924 macOS/Win64
181218 20091 - 20924 macOS/Win64
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® DhaibaWorks 77)L ## FR ILXVbE &SB X 2% A w3 Physics AJLT Dhaiba Projects
DhaibaWorks 2012

BRI TOYEY Yg—MNAYNTZLaY

myMoCapSequence
Import: TRC CSV Ascli 0 +=
[] from Nexus TRC 0 =

Rigid Body Ctrl  Armature Ctrl  Contact Area %_ :/ 3 y :/_7 ny;j{ 9

Controller 1/O Recalc: Frame Process:

Not selected: .. New Del R W ALL 10fi 1fr Region Interpolation Err: 3.00 5 Error Delete Key
Set origin... Marker offset: 2.00 : Clear all key frames

Element List myFeaturePoints

Element Class Class name: myFeaturePoints
myScene Scene

myScript Script
- myGeometryTra... GeometryTr... Armature: <none>

ainWgfiowy ,QRlainWindow
Eb"m / Gljvigw ITh:-POOC PN10

myCamera Camera T™M10

| Cx:/’lhixm CVGLViewEx... i _
: mefe ent SampleElem ™20 Comment:

Point Supplier: mySkeletalSubspaceDeformation

OpenNiCore OpenNiCore ™21
myMesh Mesh ID10
mySkeletalSubs... SkeletalSubs D20 (+ctrl for continuous select)
e e 0 Vertex position: -33.724 -33.6795 4.93621 1

- b . !

myFeaturePointsl FeaturePoints MD10
myMoCapSequence MoCapSequ... , PN20

-; e P W Ij—)l/ ‘E ;'JE%/ ~ m? é i é‘ii-d:

o o MD20

Element Property List 7—)L FF:E’I‘%%(%?:"W)J}) MD31 L l/ x y l\ .I;_ 1 9

Property Value RN10

Name myFeaturePoints RN20
fesms | ! RN30
.Serlal Number ;40469298 Python Console Log Output Window RN31
[Visible |false : dhPluginBSCApp.....Loaded. -
Marker Names |false dhPluginCVGLExporter.....Loaded.

FOINF St

Reference vertex ID: 3926

Relative bone:

Scene file was loaded:
/Users /yendo/Desktop/DhaibaWorks Sample

I) Z h Files/g2.xml
=Dy = |
D 7 |7 4 y I\\ lj New Point Delete Point

Open... Save
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Deformation)
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meEtE— R — Mouse Interaction Mode R :
. Bones |) Z I\ o G/ R/Sj—\__ (: J: %EE*%Q*@G)W%%%?R Bonio3ne2 (® Initial posture O Current posture
o N . ~ Mouse Interaction Mode
¢ 7-1_\_ \/ @B%E*ﬁ)ﬁ “ GlObal U =~ /7 éﬁ: x Parentt's tatil follows child's origin

) |\\ 5 v 7\\_C\¥E%Ea1%%§% 7 Origin: U ya@m_jj)b@*%% Tér)ggobal @® Origin O Tail O Mass Center
» Tail: V) > kimiiE -

— ‘E e Clear ] Apply Joint Constraints
En/FRE/ » Mass Center: ') > DELMIE

° ﬁ\—y%@hﬂ/ﬁljﬁﬁ/@‘ﬁljﬁﬁ . App|y jomt Constraints General Bone Property

Bone Name: Bone3
— Display Mode » R— > EEEE C EE A A A D EEE
e Initial posture HIRRT 2 [ S BoneOF
> MHEBEEETZE— R — General Bone Property e
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Element List
— 2a—MAy 7L >SSDEFILILAY MDA
o |nitial Mesh: FIEAZZ D A v > 1 %= 3R R
\ SSD [Optionl:
e Armature: 'J> 9 :E%)L%EJ:R Element Name [Option]:
— [Execute] ##9

o LIFSLKFHFDE, ITLAY M 'mySkeletalSubspace —
Deformation | HMERL I NS Weight Calc Method: | Heat Equilibrium

) OFTIVDEZRBERTHES TG
— SSDILAY MIRETBIVIETFILIL A M %&ER kit it
— IWEE—KRICAD (Tab*—%iRY)

o R—> %55R e e e Sption:

e REF—EBLY VY EEEIES -

Cancel Execute

Initial Mesh:

Weight File:
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myFeaturePoints

- I) Z |\ Element Name: myFeaturePoints
Attachment: ' Global o
o FEHRD) X B Reference: Not Selected (Seleet
. SIE/REIE/ T/ L RY > TIEFAZX Templae: (Load (BHACHE.
— Attachment: R DECE AL %= KTE 7 nttleds —— RN
. Global: 7—)l REFEERDEEDMBICEBTE3 R ot e —
o Link: V>V ERERICEEESN, ENXRT S Basic Properties
. Point: SBEQO—S ECRBIN, BRMUEICERT S B
e Face: Xv > ampLEICEEESIN, EAHFIRISENRT S | » Rj;/e;
— Reference: CrlF —FIRHRL CEER
e LINk749 v FE—RBESBBTZ UL IEFILILAY L e =
e POiINt7% v FE—RIGZSEE

E"E"‘g“%),ﬁﬁ*?“j%*f'\"l L X2~ s
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myFeaturePoints

S TranSfOrmathn Target Element Name: myFeaturePoints
Attachment: ' Global -
e G/R/S:F_ (': ct %@*%gﬁd)ﬁ% Reference: Not Selected ' Select...
Template: | Load... ' BlIR&ATHRRE...
— Enabled
[X] ,ﬂntit:egu TSR e
N tit
¢ 9: T 7 én—c Uﬂ(éﬁﬁxﬂ e Transformation Target

O Global ® Selected point

— Reference Point/Face ID

Basic Properties

e Point/Face7% v FE—RT, COREHERISIRT S s (ORGHEAT
& \ N " Enabled: %
2/ERPDA>VTvIR \ N
o =/HETDFEIRFGE No Referece
Ctrl—FR#R U ERER
» r"'J /_.I_\Q\/>,'f—:_'\/ﬁ'§j\€67 1) w4 Position: 000 1 y
" Normal: 0010
T {ME Bone related:

e Global/Link®— REFICHEIRDAIE Z FE CERE
— Bone related
o LiInkE— REFICCDHREHERISIRT B VU4
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myPipelineProcess

Operations Pipelines

IN TS5 4 T AL~ AR

M Dhaiba
- j‘/\°l/—:/ 3 ‘/ P Display
P Element
e 1DDPythonSER Y J 7 N7 7 A ILICEBRE NIk 4 1R ALIBH%ARE - i
e KRR OAY MTZEMT A EICKY, GUITETIRICEERRER 7O : ;hv?icts
o _ rojects
INT A %E&Eﬂﬁg P SkinMesh
i o P Intermediate Operations
— N1T7214 > ™ p
Apply Deformation to Hi-Res Mesh
° j’/\O [/—*\/ = \/%%ﬂ%ébﬁf“lﬁ%%(:;?ﬁj%/%ﬁg Armature Fitting for MoCap Sequence for Individual
Armature Transfer
o INA T4, ARL—23>D70/N\T 14 ZHARAIIARAITSBC Correspondence Mesh Fitting
Create Dimension Constraints for Correspondence Mes...
& TR N ~
HE Create FeaturePoints from Key Frame

Create MoCap Sequence

/\O’r 705 4 >miEI l/ x > I\ Create Template Model

Export CSV for Joint Rotation Angles in Motion

— EFBF(CFundamentalsZI)L—7RARICT1D2{ERkE N TV S Export Scene File

=20 771 I ETRPAD

o E'lj';f I{ I'j e ¢/° v I\'toﬁﬁ Mapping New Bone Names for DhaibaBody

Plot Landmark Trajectories for Initial Frame
Plot Motion Fitting Error
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e ARL—2a VDAV TNV —RAOD—RZXRTR
e ARL—2a>ZEREDINA T4 > (BN
o ARL—2 3 EBEATET
— Pipelines% 7
o« IWEDNA T4 V&K
o T I AZa—DEBIED/INA 754 > Z5RdrAHAJEE
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e FIvIINTWVWBRARL— 3% EHNSIEEICEITITS
70/\T«
« BIRLTWVWBARL—>a > THERAERLRTONT 1 B 2R

) wscwimon 2-5 /X1 75 1 AL (2)

myPipelineProcess

Operations Pipelines

REDIN A T4

Reconstruct Hand Motion for Indivisual Based on Physics

x 17

[X] Load Individual Hand Model
[X] Load Motion Data

01
BRINDBILAVK

Joint Constraints File (.csv):
T—320—TUA:

IR P—=NTY:
INIRAF Ay a;

I\ REERE:

I\ FUE{EAY S/ a:

-3 7 —5DINERE

R 7L—LA:

Save As...

t Constraints.csv
MoCapSequence
body arm

body mesh
body fp

tet_sample

-1
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— 120Ny T7F—=2F, 1207 #IIDEDREREEICHE>TWVWS
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o l<DhaibaWorksJL— k7 #)L%>/Packages/</\v or—4>
e [C://DhaibaWorks V2 Packages/</\v 4 —<4> | (Windows®Dd)
o [/Users/Shared/DhaibaWorks V2 Packages/</\v4or—<4> 1 (macOSD#H)

— NNy Ir—T DERBEE
S A S AT AN S
o </I\WI—%> b 4R 4R 4R

* §4) DhaibaWorks.app (] Dhaiba  CIEEED) - | 1 ArmatureCtrlOptDefinition - left hand.csv

I—D ata ~ (] Packages * (] DhaibaWorks Basic Package > [ Menus » 5 ArmatureCtrlOptDefinition - right hand.csv
(] DhaibaWorks Test Package » [ ] Pipelines » (] DhaibaBody
l—Men us | Put Additional Packages Into Here (] Plugins » (] DhaibaHand
) i (] Template @ ™ (@ Scripts > | DhaibaBfi - SYRY—-U—K.ixt
I—PI pE| INEeSsS (] Temporary warehouse » (] Toolbar = Y fp_init_pos_physics.xml
B . (] Tetrahedral Mesh Generator > i JICSTFUTIL—-k " Mg
Plugins

=Scripts

L
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%?f%yl dhMesh

XTUTIL dhMaterial

y TIORXRF¥x dhGLTexture

dhArmature
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DIGITAL HUMAN
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dhFeaturePoints
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dhForceSet
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Human Name: { MyDhaibaBody

E£{TFIE (DhaibaBody V2[Gl7)
— X Za1—>Dhaiba>DhaibaBody V2>
NI 7IV%ZO—R--
o« 4 700 H KL —

« Model Name

» EFEINBDhaiba®TILOIL A My MHEIIET NS
ILAYRNIIN—T%

e Gender
» £ TN B Dhaiba®TILD R

e Body Style
» £ TN B Dhaiba® 7 ILDKIE

o [lExecute) Ry =T

Gender: | Male

Body Style: ' [9] Average
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o« Y14 707U HEHL Body Info
» Model Name : £t dDhaiba®TFILOIL A by MD Model Name: (MyDhaibaBody
BMEINBILAYNTIIL—T4 Height [mm]:

Weight [kg]:

» Height [mm] : £k N3 Dhaiba®TILDHE
» Weight [kg] : £ N5 Dhaiba®TILDAKE
» Directory Path for Template : 7> 7L —h&7%2%Dhaiba®T
IV (BERBEETE)
o lExecute] RY %9
» BMEFD

Template Model

Directory Path for Template: ( ‘emplate/MaleGeneral ) ' ...

Cancel Execute
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E‘?ﬁ-%,“ﬁ myPipelineProcess

Operations Pipelines

o l\o,r 7054\/1?\49 RED) A T4
° FIEEOD/\O’]/\/7O5’]/\/J 7'3\6 rDhaIbaBOdy VZ/ReconStruct Reconstruct Individual DhaibaBody Male Model
Individual DhaibaBody V2 Male Model v1.17.8.18 J % &R ® 1 Save As...

o IFEfT) RYZWT, 14700 HRK :
» T Pose Motion File : CSV, C3D, TRC7 7 1 JL%&#E4R,
FIHA7 L — LD IEEZEF LTG>TV L
» Body Weight [kg] : ##BEDAKRERIETE

Create FeaturePoints from Key Frame

Read Generic Model

Ready for Optimization

Create Dimension Constraints for Correspondence Mes
Correspondence Mesh Fitting

Apply Deformation to Hi-Res Mesh

Apply Deformation to TetraMesh

Delete Unnecessary Elements

Armature Transfer

AFENEBEEICBULTHERAT Bintel MKLS A4 75 U (%, E{THICE
KEAEYZEHET S1-9, HERICEIETHLEGBEEDRAMAEH,
SATULERWNMES, A*EVIS—IZHSAEELAHSD (AT D02 K
HESBLTLLESL)

[oe] [oe] [oe] [oe] [oc] [oc] [x¢] [o¢] [3¢] [xx]

Post Process and Create SSD
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BEETETINZGHAD
— X = a1—>Dhaiba>DhaibaBody V2>DhaibaV2(c&#& v1.17.8.28

« Model Name

e DhaibaETILHWEENTWVWBRIL A N IIL—T8&%FER
e Cloth Type
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I Plugins
I Fundamentals

I MyDha

ITLAVRA MyDhaibaBod...

Protected Contents No

E N )

—>%

HoRsE

Show Mass Center
Show Joint Forces/...
Show Acceleration/...
Force Scale

Torque Scale

Show Local Coord

Local Axes Length

Mass Center Radius

[R1 Mass 66.51841399...
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-1
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Left click to select a link

Press TAB key to return to object mode
Show controller along global axes when shift-key is pressed.

myPipelineProc

PELVIS
SPINE
STERNUM
NECK
L_CLAVICLE
L_HUMERUS
L_ULNA
L_HAND
R_CLAVICLE
R_HUMERUS
R_ULNA
R_HAND
R_FEMUR
R_TIBIA
R_FOOT
R_TOE
L_FEMUR

fRE

Mouse Interaction Mode

x

bal ® Origin

A\pply Joint Constraints

General Bone Property

@' Current posture

(O Mass Center

Bone Name: L_TIBIA
Parent Bone: L_FEMUR

Sub Bone Of:

No Reference

Rotation

Coordinate System:

Tail Position:

Rotation Matirx:

Auto

Mass [ka] 2.79276

Mass Center [mm]:
Inertia [kg.mm2]:

Joint Torque [N.m]:

Attached Mesl
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c ILAYMAZa—>Copy From--ZfERAT 3 &

[) wscoimen 5-4 1) 7)1 1 LIK

o =y MFBURBFDEFIZERL A%
» FEREBEIL A MRTZICVER

» TLAY MAZa—>Edit>Copy From...
- Dhaiba®TILERRE LD REEZIEE T S

» TLAYMNXZ 2—>Edit>Make All Points
Enabled/Disabled...
- 414 70O% TMake all points disabled% &R

» FERBELIT 9 ZRH<
- VI YvFAY NE—R%ZGloballCERET S
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Landmark on skin:

I) 7) l’g 4 AI K% ;1?3- % .Tafg.et' landmark:
. >( - q— > Dhal ba > |) ﬁ)bg ,r Aﬁ%ﬁ;ﬁ% Fﬂﬁ&él\V6 Armature in initial postu're:

Use Center of Gravity:

Armature:

MyDhaibaBody_arm
MyDhaibaBody_fp
MyDhaibaBody_fp

« Armature: Dhaiba') >V ETILI L X > M &R Fe
+ Landmark on Skin: Dhaiba$$#RBET L X > N & iR B e it ormal . Lengt

2 |C7 1.0
3 |CLAV 1.0
4 |FHED 1.0
5 |LAN2 1.0
6

7/

8

Q

Target landmark: ¥ =4 v MFEREFI L X > Mz &R

Armature in initial posture: FArmature) #&E U E D% ER

Use Center of Gravity: 2R ZERIFULCERICEEBVWEL DI RBREBDHICPRESTE S
» BOOHEADKERZ7 vy NI T7ORAIICEESTES

Landmark Properties:
» Name: =%, Weight: 2% 7« v RS 358
» Normal: x, y,zit(i:ﬂ%@%ﬁ%ébﬁ’é‘:)\ﬁ (5] : xz)

LANK 1.0

LASI 1.0
LEAR 1.0

Flexible Bones:

1 |L_TIBIA
xz&E AN UTEZES, DhaibafSsisoO—HIVEZRROxEH K UzEhE, BIERER 2 T
DO—DIVEZRDXES LUz —HT B LD (CEBZERT B 2 IRFOOT
e N. Length: Normalz 7 v v hE 358 : 200 2EHNZY - ‘dt:f\
e Set Default Human: #9 & ARDEREZEMBHBEA TSNS A
o Update Interval: RIEEFHD/INT A —% a 11 HUMFRIIS
— 4 T7O5RBALEE, §—5 v MEMERBOERDOMUE - BBELET S B

gy 1o e

Bone Name

200

Set Default Human

&, DhaibaDZEEHLBEFBICIERT B

[) wscoimen 5-4 1) 7)1 1 LIK

Cancel Execute
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Dhaiba® 7Lz < /{ERT %
— SSDERRZMIL A b, REEILSY KI—IHBVESI3IERT 3

:E_:/ a \/:/_0-\/11 l/x y h%{’F’ﬁ?% _ PythondvVv—JL OJWHAV«s>KY  myMoCapSequence
— AZa1—>IbXA>k>Create Element>MoCap> =72V ZT LAY T Rt
R, Fl3>a—Nhy N7ALY B 0 @

« EF—3 3V ITF 1« INEFHTHEL Sl e f A

E—2arv7 710V &RL

— Import...7R% >

e Y—HHATE—>3>ay hO—FHIERETNDS *Right click to show action menus
) OETFIVAE—ararybO—%EKT 3
— Controllers: +71R% > >dhMCArmatureController =

o Armature: Dhaiba) > EFILI L X2 M ER O Loop IN-OUT (Gax: o #skim(2_

- N _ N - X Real-time
« Marker Controller: €= 3> 7 7M1 IIGEHAHRICERSINTEY—HHEE—> 3
N N — saa Common Frame Process:
/j / |\D_7%%$R - Key: Set & P Delete << >> +Region

o Feature Points: Dhaiba%#mB8f T L X > M & :ER
— Landmark Fitting: 10 TR&HHE. TALL) TEIZ7L—LT71sv b
o MM~ T™HD (E—23a>D7L—LEIC&E)
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MEDZER = T4 v T 1479 BFE
— Ay aTIlL XY MER. BEIRZ&HRHAD
— ¥FEREIL A MEERL
e Face79 v FE—NR
e ERUTcEAX Yy 2T LAY hZReferencek 9%
e E—2 a3 F v TF v DRICYMKICRET LTTUE LRIV UE (R ZEE T %, HER%Z. WIhTBH5V—H&EFE—
CLTHL
— E=2a I v TFYILAYNEERL. E—2 327 710 EHRHAD
— E—2arFvyTFr¥rILAYNIT 1«49 >Controllers> T+ >dhMCRigidBodyController
e RigidBody : Xv>aI L XY MZIETE
e Marker Controller: 74w T4 >0 323X —AHEFNTVWEBY—HIY NO—SAZIEE
e Feature Points : Xy 2 alC79 v FUIEEREIL XY M ZiEE
— E=2aryFvTFr+ LAY MIT 1«4 >Landmark Fitting> TALL
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VG € RigidBodies,
H;:G's childbody, K:G's parent body

Variables: Vx € X
Minimize: Z(wxx)z

X
Subjectto:

mGg+Z(fgk)+f,§ +Zf,‘;}i =0
k [

régX(mgg + Ztgk + t§ +Zt,‘§,i =
k i

Where
G — G G C >
ka Z ka,jchJ 4 (ka,j - O)
j=0,1,2,..,N,
G _ G ,
te, = Z X Cr(Ne+j) €j
j=xy,z
G — G G — G
fx = z Xk,j®» Ltk = z XK, (j+3)€J
j=x,v,z j=x,y,z

e,=[1000]", e,=[0100]", e,=[0010]"
fgi= _fcl:“'

tf. = —{thi — (p¢ —pe) x £}

fSand t for the root joint should be theoretically zero, but
actually these vectors store residuals.

DIGITAL HUMAN

Center of rotation pG

Child link H; RO €5, X
€x
.G Contact normal n¢,
. . . Ck,2
Gravity ::::: /rfoarctlllzn Unit vectors Friction cone
4 me8 : c6 E
G 4+G Ck,1 C
fG tG fK)tK Ck:Ne
pHi Hi» “H;
G 4G
v ka, tck Parent Contact C,,
4 link K forrigid body G
G
G C ..
CCr.1 > Rigid Body G

Unknown
contact force / torque

RESEARCHTEAM  6-2 A {AM] [T E) A2 EREY JL/N

AIRC | AIST



g R

E‘/ﬁ-;mﬁ (ﬁﬁgﬁﬁ) » 71 (Force) & ML (Torque) & MUY BIERFL
— — 3 P > Positi HERTFET B
— AEETIEEHF A, ZB%EVER (Position) ZRET

e REID 7 # —ADGEIZ
— 74—ty FIL XY ha2DO1FR » IdentifiedENol=F 3

 Forcelnput : VILINDAAICER. AECHHB T - » IERAIE (Position) BT T 3

M | » EMEEEAE (Force) 2RET 3

> NESETU SN Dl E _ MultiRigidBodyForceEstimationT L X > N {E

» 74—RATy NI LAY MREBER>T7—YF v >.. 5
e ForceOutput : VILINXOEHAICER. ZDFRFTLWL o

; o . N e TLAYKNZ7ONTAaDST7—NF+¥, ABAT4+—2X
— Forcelnput TL X2 MMoSWTHERRZER ty h, BAAY ML, TyYa—ViEMTy S#EiEE

e 74—Atyv NILAY MeEEERZHLS. &7 4—XI(C L, ExecuterR% > %=iRY

DU\,
o XWn') U AZEIEE

» [Bone Applied] XT3 ) > U ZFER
e BIRID 7 # — ADIZE (S

» ldentifiedZzYes(Cd 3
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— TE1TFIE (FEEH%E) 0 2F€TI3 — E=2arvF v TFv =G RIT1H9>
— E=2a F v TFvI—TURAILAY NEER Controllers') 2 |+ >xxxxx
L. DhaibaEFILDEMEEERT 3 (dhPhysicsRigidBodyController)z&/ o ') v o >
e 5-5508 Export report...
 F—3g3yF e TFrI—HFLAIF4H> e CSV File Pathz1sE L TETI 3
Controllers> T+; > BEtrsasR D] Rt
dhMCPhysicsRigidBodyController — AXAZa1—>IL XY b>Create Element> Xy
e DhaibaE®FILD T —<F + & FEiR 2ahI—E2aT7I14 Y= (B MILY) v3
« B VUICHT BNMEE - AMEEZFEL TLBTZH. e DhaibaEFILDSSDHE LV T7—IF + &ERUTETT
LIFS<HED %
— TSolve Inverse Dynamics| K% » e 2E—>3 7L —LAOEE MNLY DERAEZS 28
E. " BE—>3a FvTFv>—T 0 RZz—BUVBEL
THL
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