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yari Pose

VariPose

Repositions human meshes including
internal structures




\R,—‘ Background

3& Visible Human male mesh is in “sleeping”
position

3& This position is useful for some
applications

3& However, for many situations the
positions of the feet, arms and hands do
not allow for accurate modeling

3& The US Air Force sponsored an SBIR
project for Remcom to develop a

method for “posing” the mesh
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R | —" Project Goals

3& Interactive GUI to define body
position

3& Computationally intensive internal
repositioning done without user
interaction

3& Continuity of internal structures,
especially nerves and blood vessels

3& Conserve mass of individual tissues
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R —=- VariPose Capabilities

3 Reposition visible human male mesh using
10, 5, 3, 2, or 1 mm meshes

3 Reposition visible human male mesh using
10, 5, 3, 2, or 1 mm meshes

3 Internal anatomical structures are
included in the repositioned mesh

3 Output XFDTD format or generic voxel
format

3 Stick Man GUI allows interactive
generation of mesh position data

3 GUI display of resulting mesh
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QR 7 —-=- Computer Requirements

3% Windows 2000/XP and Linux

»¢ High quality video card with 128
Mbytes for 1 mm mesh

3% 1.5GBytes of RAM for 1Imm mesh

3¢ Stick man skeleton is interactive in
real time

3 Mesh generation may take hours-
days depending on mesh
resolution and number/type of
joints being repositioned
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.. _.,, Stick Man GUI

B variPose 1.0 = IIZI i_X_i

Eile Wiew Edit Tools Help

[@ud Lk
Project / I L‘

+Base Skeleton - AF_Skel
=0 Studies
=10 kjckball
-Skeleton - AF_Skel*
SIS pine
-ILeft shoulder
Aleft shoulder twist
. Bleft elbow
HMeck
#Right shoulder
SIS acrum
_
+Right hip |
—daint Infarmatian

Marme: Left hip
World Coordinates: (19500, 189.00. 88200

Fotation ahout ¥ (red): | i 29.49 3:
Fotation about™y (green); | 1—3.40 3:

Fotation about Z (klue): | non =

L]
]
| § _
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_, _ ; 3D Mesh View

B variPose 1.0 _ ol x|

Eile iew Edit Tools Help

Froject / |anelsj
ispor‘ts_maﬂln
-Base Mesh - AF 'man’ Mesh- 10mm
+Base Skeleton - AF_Skel
100 Studies
=10 kickball

- AF 'man' Mesh-10mm

12296

—tdesh Infarmation
Filename (Farmat): kickball (Faw)
Descrigtion: AF 'man’ Mesh-10mm
Fesolutions (<y.2). (mrm):  (10.00, 10.00, 10.00)
Sizes (xyz). totaltissue: (78134177 ) 122969
Total Mass (kg) 127.946

—Tissue Information
Marme (walue.userData):  Mone Selected
Yoxel Count: =
Density (kg/m”™3); =
Total Mass (ka): =

©2004 Remcom, Inc.




e Expanded Skeleton Tree
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A Tissue Summary

= variPose 1.0 ;igiﬁ

|@ Db O F W hie =
Froject / i\a’oxels i Mass (kg) =
Sinew_man
= esh - AF 'man' Mesh- 2mm JRPEERpk] 105.36
| bile 2356 0.073036
- M bladder 12875 01060
| blood 8108k 0.63630
-4 Wl blood vessel £9998 053238
- [l body fluid 4636R 0.37454
- hone marrow 346449 28824
8 cancellous bone 204040 31340
ol | cartilage G3630 05530
-0 [ cerchellum 14434 01198
- cerebro spinal fluid 22836 0.15400
-M corical bane 311144 49534 T

‘; (B

—Mesh Information

Filename (Farmaf): af_man_2Zmm (Raw)
Description: AF 'man' Mesh- 2mm
Resolutions (xy.z). (mrm): {2.00,2.00 200)
Sizes (xy.z). total tissue: {293,170, 939), 12820209
Total Mass (kg) 105.362

 Tissue Infarmation
MName (value.userData): MNone Selected
“oxel Count: —~
Diensity (kog/m™ 3): -

Total Mass (kg): =
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I variPose - Mesh Comparison

S / AF 'man’ Mesh-5mm | AF 'man’ Mesh-bmm | flatfest | flatfeet fomt
Voxels bass (k) Voxels | Mass (kg)

e 155 ) 00143 154 00158
hladder 541 0.1083 g4z 01084 —
hlood H094 0.6737 H094 0.6737
hlood vessel 4344 05647 4376 05684

badhy fluid 2993 0.3779 2993 0.3774

bone marrow 22172 26824 21926 2.8504
cancellous bone 13423 32287 130563 31327
carilage 4060 0.5567 39499 0.5454
cerebellum 1051 0.1364 1051 0.1364
cerebro spinal fluid 1h5h 0.20a%5 1h5h 0.2085 ;I
~Display Data Display Format

v EEE?{ I “olume W Mass W Actual Value E;:;E:Sc;hange -

A~
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bl Step 1 Enter Mesh Position

| Project
Eexamplesjmm

Base Skeleton - &F_Skel
[ Studies
ED meter_teader

éBase hesh - AF 'man’ Mesh- Smm

O MRI_man
(3 office_worker

~Jait Information
Mame: Mo Selection
Warld Coardinates (.- =)

Rotation about ¥ (red).  Rotation not allowed around the X axis
Rotation about ¥ (greer): Rotation not allowed around the ¥ axis

Rotation about Z (blug):  Rotation not allowed around the Z axis
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| N Step 2 Check Position
o and Tissue Weight/Voxels

Eile  MWiew e |

| Project
IBexamples_
éﬁase Mesh - 4F ‘man’ Mesh- 5.
Base Skeleton - AF_Skel
[ Studies
%D meter_reader
[ MRI_man
[ office_worker
A E 695851 115.341
FE1 M bile 156 00193475
&2 M bladder a73 0112399
FE hlood 5116 0.676591
1 [l blood vessel 4555 053215
2 [l body fuid 2311 0387514
FEE [ bone marrow 21627 281151
FEl  cancellous bone 13150 3.156
B M cartilage 3905 0.546443
HEE [ cerebellum 1051 0.136367
FE cerebro spinal fluid 1657 0.208616
HE cotical hane 19312 4.80386
1 [l eve comnea 1 00001345
HE [l eve lens ] 0.00153
FE | eye sclera 33 000423225
B2 I eye vitreoushumor 88 0.0110979
I et 281667 322532
HE gall bladder 86 00110725
1 [l glands 1186 0.155662
] I orey matter 4147 0538073
HEE I heart 2416 031
45] inner lung 22458 0.729885
FE2 I kidneys ZB96 0.35385
45] large intestine 3676 0479029
HE | ligaments 21318 325093
1 I tiver 14264 1.83906
& [ 1ymph 505  0.0BSES
| [ P nawana B
-~ Mesh Information
Filename (Format)y office_worker (Raw)
Description AF 'man' Mesh- Smm
Resolutions (=,4,2), (mm) (5.00, 5.00, 5.00)
Sizes (x,y.7), total tissue: (130, 161, 318 3, 595851
Total Mass (k) 115.341
~Tissue Information -
Mame (value,userData): None Selected
Yoxel Count: ==

Density (kg/m™3) -
Total Mass (ko). =
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r 2 Step 3 Load Mesh into XFDTD

€ XFDTD 6.0.5.13 - [D:\newexamples_60\Convertabl ] D =%
File Edit Results Help

==

®5ummaryf |@ Geometry NRun Parameters @Request Results [ldResults

|View | Mesh | New Mesh Page |

Library  Selected Objects  All Objects  View  Tools

gooesi—e | & B Main Grid > siee] 1 = [MeshMode =]
=@ All Objects

@ Mesh Object, E.1
i convertible_dxf

£ Ohject Propeties
= Material Selection

[FE.Mat. 1 PEC 5|

* Electric .
 Magnetic Apply baterial

= Geometry Options

Automatic remeshing [ on

™ Change madeling units

Readh. [ [Remcom Inc.
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R £1. Step 4 Add Excitation
- and Obtain Results

0dB =1.000e-001%/m

-70.0 (dB)
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- All XFDTD Functions
AN including SAR are Available

g
Ix

Library Selected Objects Al Objects  Wiew Tools

Main Grid L] :] ;Mesh Mode L]

Slice:[ 1

Fooeslce | &(=HE
& All Objects

F|

E

HOMEBO =R L g

2 Ohject Properties
< Material Selection

WE. Mat 1. PECS

* Electric
" Magnetic

Apply Materia

T Geometry Options
Autamatic remeshing [ on

I” Change modeling units

[ 555}3
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\R/ 2= VariPose Summary

3 Provide for realistic positioning of
heterogeneous human meshes

3¢ Interactive positioning GUI
3 Background Mesh Positioning engine

3 Provides information on tissue
mass/voxels in repositioned mesh

3¢ Internal anatomical structures are
included
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