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Requirements (1)

3D
information
model for
3D printing

« 3D printing and scanning
* Interface to 3D printers for internal organs
* Interface to 3D scanners for internal organs

Cardiac Models
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Requirements (2)

« Human health care service applications
* Internal organs representation
« Human health device and information service

3D
information
model for
health care

mediafocus.com
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3D Digital Human Modeling (1)

» Concepts

 Provision with digital processing functionalities for an entire human
body in 3D using all visual and functional information about internal

organs as well as external human surface model and skeleton
motion

« 3D modeling and animation technology for digital information

processing that can represent shapes, properties, function, and
motion for human bodies, including internal organs

- Standardized 3D digital information necessary for developing 3D
medical and health care applications




3D Digital Human Modeling (2)

« Required technologies

« Shape modeling of internal and external whole bodies in partial or
whole forms using graphics technology

« Motion modeling of internal and external whole bodies in partial or
whole forms using graphics technology

 For all visual human models, functional properties should be able to
be defined and combined for shape and motion modeling of a
human model

Partially
controlled
internal skin
information
modeling



Humanoid Body Related Standards

e ISO/IEC 19774 Humanoid Animation: 2006 V1.0 (IS)
« [SO/IEC 19774 Humanoid Animation — Part 1: Architecture V2.0 (FDIS)

. ISO/SIEC 19774 Humanoid Animation — Part 2: Motion Capture V2.0
(FDIS)

 ISO 7250-1: 2008 Basic human body measurements for technological
design — Part 1: Body measurement definitions and landmarks

* ISO/TR 7250-2: 2010 Basic human body measurements for
technological design — Part 2: Statistical summaries of body
measurements from national populations

* ISO 7250-3: 2015 Basic human body measurements for technological
design — Part 2: Worldwide and regional design ranges for use in
product standards




Standardization Topics

 Representation data model for visualizing human internal
organs and their functionalities
« Modeling data exchange format of human internal organs
« Animation data exchange format of human internal organs

* Interface data model for representing functions of medical
and health devices with human internal organ models in 3D
scenes



Representation Data Model for Human
Internal Organs

* Modeling data model
 Soft object representation
« Soft object modeling
* Landmarks
 Information model for shape representation

« Animation data model
« Animation methods
« Animation parameters
« Animation definition
* Information model for animation representation

e Interface data model with medical and health devices



2019-7-29

Skeletal System

Muscular System

Cardiovascular System

Digestive System

A &

Endocrine System

Nervous System

W
|

69
¢

@

SIGGRAPH Web3D Standardization Meeting

0 innerbody

Human
Anatomy
System



2019-7-29

Respiratory System
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Internal Organs

Pharynx Brain

I commons.wikimedia.org Larynx

Heart Lymph nodes

Arteries Lungs

Muscles Spleen

Liver

Gallbladder

Bone marrow

Kidneys
Skeleton Pancreas

Intestines Urinary bladder
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Internal Organs Set

I vectorStock.com
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Digestive System
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Digestive organs
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duct
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L
Digestive System Modeling

I 3ds Max Viewport Shot

x3d Viewer
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Digestive System - Esophagus
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Esophagus Modeling

I 3ds Max Viewport Shot

Esophagus
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Esophagus X3D Structure

<Yuml version='1.0" encoding="UTF-8'7>
<IDOCTYPE =30 PUBLIC "S0/"Weh3D//DTD %30 3, 2//EN" "http! /v, weh 3d, orgdspecifications/« 3d-3, 2, dtd"»
<>§_ISD ;ersiun='3.2' profile='lmmersive’ xmins xsd="httpl A wew, w3 org/2001 LS chema-instance ' ksdinoMamespaceSchemalocation=http! £ wweew, web 3d. orgdse
<head:
<meta name="title' content="esophagus.x3d'/>
<meta name="description' content="+enter description here, short-sentence summaries preferred='/>
<meta name='crestor’ content="+enter name of ariginal author here+'/>
<meta name="translatar' content="+if manually translating YBrML-to-x30, enter name of person translating heres ">
<meta name='created’ content="+enter date of initial version here="4>
<meta name="version' content="+enter version here+ "¢
<meta name="reference’ content="+enter reference citation or relative/online url here+'¢>
<meta name="reference’ content="+enter additional url/biblingraphic reference information here+"/>
<meta name='"requires’' content="+enter reference resource here if required to support function, delivery, or coherence of contents '/
<meta name="rights' content="+enter copyright information here+ Example! Copyright (c) Web3D Consortium Inc. 2006'
<meta name="drawing’ content="+enter drawing filename/url here«'/>
<meta name="image’ content="+enter image filename/url here='/>
<meta name="Maovinglmage' content="+enter movie flenamefurl here='4
<meta name="photo’ content="+enter photo filename/url here+'/>
<meta name="subject' content="+anter subject keywords here='/>
<meta name="accessPights' content="+enter permission statements or url heres ">
<meta name="warning' content="+insert any known warnings, bugs or errors here+ '/
<reta name="generatar’ content="Yrm|97ToX3dMist, hitp! /fovrt nist gow/v2_x3d. hitrml'
<meta name='generator’ content="¥30-Edit, https:/fsavage.nps.edu/X30-Edit'/ >
<meta name="license' content="../../license.html'/

<ftheads

{Scener

Mewpoint position='0 01200'/>

<Background groundCalar="1 1 1" skyCalar="1 1 1/

<Transform DEF="esophagus" translation="0.0 0.0 0.0"
<Shape »

<dppearance »
<haterial ambmntlntensﬁy— 1.0"transparency="0.0" shininess="0.145" diffuseCaolor="0.538 0.585 0.538" specularCalor="0.0 0.0 00"
<mageTexture url="'stamach.jpg"/>
</bppearancel
{IndexedFaceSet DEF="esophagus-FACES" coordindex="01 2 -
<TertureCoordinate DEF="ezsophagus-TEXCOORBD" point="0, 06
<Coordinate DEF="esophagus-COO0RD" point="-52253 150.4 35,
<fIndexedFaceSet:
</Shapes
</Transform?
</Scenes
/%30

0-1456-1674-1897-17108-16111
9326, 0.06584 0,9645, 0.0334 09652, 0,056 0.93
“E.753 162.7 38.67, 12,76 163.5 37.29, -13.01 151,
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Digestive System - Stomach

/ Esophagus
. - FUNDUS gsophagus
Lower \ §
eSOph&geal = % A -------.-
sphincter 5 ' , Serosa
CARDIA N e S Sy, f\ Muscularis:
: :\" - R |

Longitudinal layer

BODY 7
'gﬁfvs:{,,e Circular layer i: 1' NG
sphincter
Oblique layer lesser
curvaturs
Greater curvature

Duodenum

curvaturs

sphincter Rugae of mucosa

PYLORIC

CANAL | |PYLORIC ANTRUM

(a) Anterior view of regions of stomach
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Rastric areas

» 'ducous membrane

= lAuscular coat

= 3Serous coat
\ i m,
Cardiac orifice ; peritoneum)

| Cardiac portion of stomach

Gastric folds ~

Lesser curvature ==

Longitudinal ridges -
(gastric canal) "™~
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Descending (2nd) _

/ 9 Pyloric sphincter muscle
part of duodenum

~
=== Sircular folds

= = == ongitudinal duodenal fold

zf:::,:::‘:r.:::g::-.v:m.] . Layers of Stomach Wall:
the other probe in common Fig. 268: The Interior of the Stomach and Upper

; ’
Lymph follicles bile duct) Duodenum

NOTE: 1) the mucosal lining of the stomach
shows a series of longitudinally oriented gastric folds
or empty rugae which tend to disappear when the
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Stomach Modeling

I 3ds Max Viewport Shot

cardia
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esophagus

./7 fundus

Pyloric antrum
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L
Stomach Modeling

muscularis
esophagus submucosa subserosa
mucosa serosa
fundus
duodenum

body

pyloric canal

pyloric sphincter pyloric antrum
Stomach Stomach layer
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N
Stomach X3D

-
@® CvUsersiimj#Desktopwl_VRIab#2017-07-01() 2 & 2(2))¥stomach_170701.x3d - BS Contact
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Problem iIn layers
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Some polygons turned
outside and intermingled

@ BS Contact/
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-
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Stomach X3D Structure

<?urnl wersion="1.0" encoding="UTF-8"?>
JIDOCTYPE %30 PUBLIC "S0/ \Weh3D/0TD %30 3. 2/4/EN" "hitp! /S v, web 3d. org/specifications/x3d-3, 2 did">
<>§_|3D ;ersinn='3.2' arofile="lmmersive’ smins zsd="htp! /S ween, w3 org/ 2001 S2MLSchema-instance' ksd:noNamespaceSchemalocation="http: A v, weh3d, org/specifications,
<head:
<meta name="title' content="stomach, »x3d"/>
<meta name='description’ comtent="+enter description here, short-sentence summaries preferred="/>
<meta name='creator’ content="+enter name of original authar here«'/>
<meta name="translator’ content="+if manually translating YRML-10-%30, enter name of person translating here+'/>
<meta name='created’ content="+enter date of initial version heres='/>
<meta name='version' content="=enter version here="/>
<meta name='"reference’ content="+enter reference citation or relative/online url here='/>
<meta name= reference' content="+enter additional url/bibliographic reference information heres'/>
<meta name= reqwres content="+enter reference resource here if required to support function, delivery, or coherence of contents'/>
<meta name="rights' contert="+enter copyriaht information here= Example! Copyright (c) Webh3D Consortium Ine, 2006' >
<meta name= drawmg content="=enter drawing filename/url here="/>
<meta name='image’ content='+enter image filename/url here=+'/>
<meta name='Movinglmage' content="+enter mavie filename/url here+'/>
<meta name="photo’” content="+enter photo filename/url here+'¢»
{meta name='subject’ content="+enter subject keywaords heres's>
<meta name='accessRights' content="+enter permission statements or url here+'/>
<meta name="warning' content="+insert any known warnings, bugs or errars here='/>
<meta name="'generator’ content="Vrml97Tox3dNist, httpl/fovrt. nist. gow/v2_x3d. html' >
<meta name='generator’ content="¥30-Edit, https'/fsavage.nps. edu/x3D-Edit' />
<meta name="license’ content="../../license.html'/>

</head:

<Scener

<Miewpoint position="0 0 500°/>

<Background groundColar="1 1 1" skyCalar="1 1 14>

{Transform DEF="stormach_body" translation="33.87 -6,485 8.21">
<Bhape »

<Appearance >
<baterial amblentln'lt?nsny'"l o tr"alunsparenu:w"lil. 0" shininess="0.145" difuseCaolor="0.5858 0,585 0.588" specularCaolor="0.00.0 0.0

<ImageTexture url=""stamach.jpg" >
</fppearance:

¢IndexedFaceSet DEF="stomach_body-FACEE" coordindex="230-1012-1745-1667-1947-1789-1131011 -1 11 12153-161416-11R166-1 2017 18-11
<TextureCoordinate DEF="stomach_body-TEXCOORD" point="07425 0,4708, 0.6715 0.4546, 0.6343 0,387, 0.7623 04158, 05116 03272, 0.5173 0,2539, 0.5857 0.2649, 0.5
<Coordinate DEF="stomach_hody-COORD" point="-14,01 52,61 -19.09, -30,17 38,51 -8.225, -11,4939.36 5,513, -1.641 51.84 -12.8, -44,94 2,537 34,66, -38,35 -5.331 54,

</IndexedFaceSet:

</Shape>

</ Transform:

{Transform DEF="stormach_escophagus" translation="-5.64 55,93 -46,32":
<Shape »

<Appearance
<Material amblentln?gnsny "0 trﬁnsparency:"ﬂ. 0" shininess="0.14F" diffuseColor="0.588 0.588 0.588" specularColor="0.0 0.0 0.0/

<mageTexture url="stomach.jpg"'>
</dppearance’

<IndexedFaceset DEF="stomach_escophagus-FACES" coordindex="012-1302-1243-1647-1756-110118-18910-1151213-1131415-1141316-1 20
<TextureCoordinate DEF="stomach_escophagus-TEXCOORD" point="0.0706 0.0797. 0.0778 0.0572, 0.0908 0.0669, 0.1043 0.08358, 0.1095 0.0711, 0.1186 0.0455, 01363 0.
<Coordinate DEF="stormach_escophagus-COORD" point="4.734 5165 3,297, 10.79 -4.456 10,07, 11,42 -4.556 2,694, 5,113 3601 -5.491, 10.04 -6.427 -3.254, 1395 -21.5

<fIndexedFaceSety

</Shape>

</Transform:



Digestive organs - Duodenum

First / upper part —-5cm

Second / vertical part -7.5cm
Third / horizontal part —10cm
Fourth /ascending part —2.5cm
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Duodenum Modeling

I 3ds Max Viewport Shot
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I Rendering Image

I x3d Viewer Image
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Duodenum X3D Structure

<?wrnl version="1.0" encoding="UTF-8"7>
<IDOCTYPE ¥3D PUBLIC S0/ Web30//DTD %30 3.2//EN" "hitp! /fwww. web3d, org/specificationsx3d- 3. 2.did"»
<>;i_|3D Eersic:n='3.2' profile='lmmersive’ xmins:xsd="hitp!Swwew, w3 org 2001 2MLS chema-instance' #sd noMamespaceSchemalocation="http! /M, weh3d, org/specific
<head?>
<meta name='itle' content="duodenurm.x3d'/>
<meta name='description’ content="+enter description here, short-sentence summaries preferreds />
<meta name='creator' content="+enter name of original author here+"'4>
<meta name="translator’ content="«if manually translating YAkL-10-=30, enter name of person translating here+ '/
<meta name='created’ content="+enter date of initial version here+'/>
<meta name="version' content="+enter version here='/>
<meta name="reference’ content="+enter reference citation or relative/online url here+'/>
<meta name="reference' content="+enter additional url/bibliographic reference information here+"/>
<meta name="requires' contert="+enter reference resource here if required to support function, delivery, ar coherence of cantents '/
<meta name="rights' content="=enter copyright information here= Example! Copyright (c) Weh3D Consortium Inc, 2006 >
<meta name='drawing’' content="+enter drawing filename/url here="/>
<meta name='image' content="=enter image flename/url here=«'/>
<meta name="Movinglmage' content="+enter mavie filename/url heres'/>
<meta name='photo’ content="+enter photo filename/url herex'/>
<meta name='suhject’ content="+enter subject keywords here='/>
<meta name='accessRights' content="+enter permission statements or url heres='/>
<meta name="warning' content="+inzert any known warnings, bugs or errars heres'/>
<meta name='generator’ content="Yrml37Tox3dNist, hitp: A owrt nist gov/v2_=3d, him! />
<meta name='generatar’ content="x30-Edit, https:/Ysavage. nps. edu/=30-Edit' />
<meta name='license' content="../. ./license.html'/>

</head:

<Scener

<Niewpoint position='00 200/

<Background groundColar="1 1 1" skyCalor="1 1 1'/>

<Transform DEF="duodenumZ" translation="-19.07 11.62 -11.71">
{Bhape »

<hppearance »
<Material ambientintensity="1.0"transparency="0.0" shininess="0, 145" diffuseColor="0.588 0.588 0.588" specularColor="0.0 0.0 0.0">
<ImageTexture url="small_intestine.jpg"/>

<fhppearance:

{IndexedFaceSet DEF="dundenumZ-FACES" coordindex="012-1230-1145-1521-1678-1896-1983-1329-11092-12510-11169-191011 -
<TextureCoordinate DEF="duodenumZ-TEXCOORD" point="0,6468 0,8972, 0.6333 0,9207, 0.6333 0.9207, 0.6468 0.8972, 0.6197 0,9442, 0.6197 0.9442, 0.6333 0.920°
<Coordinate DEF="duodenumZ-COO0RD" point="14.3-31.27 -11.29, 13,18 -33.76 -11.28, 1001 -31.05 -14.41, 11,1 -2857 -14.35, 11,84 -36.06 -10,92, B.673 -33.3¢

<fnderedFacesSety

</Shape>

</Transform:

<Transform DEF="duodenum4" translation="26.47 -27.09 10.12"
<Shape »

Lhppearance >
<Material ambientintensity="1.0"franzparency="0.0" shinines=="0, 145" diffuseColor="0.588 0,588 0.588" specularColor="0,0 0.0 0.0°/>
{mageTexture url="small_intestine.jpg™/>

</bppearance’

<IndexedFaceSet DEF="duodenumd-FACES" coordindex="345-1563-1436-1874-1047-1720-1154-1401-11441459-1910144-1119145-1
<{TextureCoordinate DEF="ducdenumd-TEXCOORD" point="0,6333 0,9207, 06197 0,.9442, 0.6468 08972, 06333 0.9207, 0.6333 09207, 0.6197 09442, 0.6197 0.944:
<Coordinate DEF="duodenumd-CO0ORD" point="22 75 -7.362 -9.094, 22,69 -9.681 -7.661, 2277 -4.67 -10.13, 5,503 -8.475 -12.15, 1383 -8.039 -10.2, 13,62 -10.5 -

<fnderedFacesSety

</Shape>
</Transform:



Digestive System — Small Intestine (lleum)

Duodenum

Jejunum

lleum

Large intestine J

Rectum

I http.//www.innerbody.com/
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Small Intestine Modeling

I 3ds Max Viewport Shot

jejunum

x3d Viewer Image
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Digestive System — Problem of Small Intestine Modeling

problem

Overlapping polygon
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Small Intestine Animation using Interpolators

194 10 0
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Small Intestine X3D Structure

<?uml wersion='1.0" encoding="UTF-8"?>
<IDOCTYPE %30 PUBLIC "S0/ \Webh3D//DTD #30 3. 2//EM" "hitp: £ v, web 3d., DrngFJEI:IfII:EItIDnS.f"XSd 3.2.citd">
<>§13D éersmn '3.2" prafile="Immersive’ xmins:xsd="http: /Awwee, w3 org/ 2001 S=bLSchema-instance' xsdinaNamespaceSchemalocation="htto: / www, web3d org/specification:
<head:>
<meta name="title' content='small_intestine.x3d '/
<meta name="description’ content="+enter description here, short-sentence summaries preferrads "4
<meta name="creator' content='+enter name of ariginal author here+ '/
<meta name="translator' content="+if manually translating YRML-to-%30, enter name of person translating here='/>
<meta name='created’ content="+enter date of initial version here='/
<meta name='"version' content="+enter version here='/>
<meta name="reference’ content="+enter reference citation or relative/online url here+'/>
<meta name='"reference’ contert="+enter additional url/hibliographic reference infarmation here='/>
<meta names= 'requwes content="+enter reference resource here if required to support function, delivery, ar coherence of contents />
<meta name="rights' content="+enter copyright information here« Example Copyright (c) ¥eb3D Consortium Inc, 2008'/
<meta names= drawmg content="+=enter drawing filename/url here='/>
<meta name="image' content="+enter image filename/url here='/>
<meta name="Movinalmage' content='+enter mavie filename/url here='4»
<meta name="photo content="+enter photo filename/url here+'/>
<meta name="suhject’ cantent="+enter subject keywards heres'/>
<meta name="accesshights’ content="+enter permission statements ar url heres '/
<meta name="warning' content="+insert any known warnings, bugs or errors here='/>content="Vrml97ToxX3dNist, hitp: //avrt nist. gov/vZ_x3d himl'/>
<meta name='generator’ content="*30-Edit, hitas://savage.nps. edu/=30-Edit'/>
<meta name='"license' content="../../license.html '/

</head>

<Scener

<Miewpoint position='00 500"/

<Background groundCalar="1 1 1" skyCalor="1 1 1'/>

<Transtorm DEF="small_intestine_ileum" translation="-9.634 -37.75 3.528":
<Shape »

<fppearance »
<Material ambientintensity="1.0"transparency="0.0" shininess="0.145" difuseColor="0.588 0,588 0.583" specularColor="0.0 0.0 0.0"%>
<ImageTexture url=""small_intestine.jpg"' />
</Bppearances
<IndexedFaceSet DEF="small_intestine_ileum-FACES" coordindex="12267 1 2-1 2012267 -1 1226704 -1 4312267V -16567-1 785-16510-11096-1069-1941
<TextureCoordinate DEF="small_intestine_ileurm-TEXCOORD" point="0,6333 0,9207, 0.6333 0.3207, 0.6197 0.9442, 0,6157 0.9442, 0.6468 0.8972, 0.6468 0,8972, 0.6333 0.
<Coordinate DEF="small_imtestine_ileurn-COORD" point="-71.96 78,83 -31.29, -73.71 828 -29.92, -73.88 79,11 -29.5, -7019 8223 -33.8, -70.35 78.54 -33.37, -72.21 72
</IndexedFaceSets
</Shape>
</Transform:
<Transtorm DEF="small_intestine_jejunem” translation="0.9395 40.66 -5 853"
<Shape »
<Bppearance »
<Material amb|entlnten5|t5.' "1.0"transparency="0.0" shininess="0. 145" difuseColor="0.583 0,538 0.588" specularColor="0.0 0.0 0.0"
{mageTexture url="small_intestine.jpg" />
</ Bppearance’
<IndexedFace>et DEF="small_intestine_jejunem-FACES" coordindex="7662 Y6531 -1 1 07YEEZ -1 2 7/BE20-103 2 -
<TextureCoordinate DEF="small_intestine_jejunem-TEXCOORD" point="0.6333 0.9207, 0.6333 0.9207, 0.6137 0.9442
<Coordinate DEF="small_intestine_jejunem-CO0RD" point="52,79 51.84 -8.667, 53.97 54.39 -8.175, 45,22 51,57 -3,
</IndexedFaceSet:
</Shape>
</Transformz
</Scener
e

-
g

14 1674-1866-1588-1683-1306-1
L 0. 0.9442, 0.6465 0.8972, 0.6483 0.8972, 0.6197
5 43,11 -5.806, B5.Z6 48,74 -19.12, B3.89 4B

937,

G
9

5
=]
a1,



Digestive System - Large Intestine

Transverse

< Colon
Hepatic Splenic
Flexure Flexure

Large Intestine
(Colon)

Descending

Ascending Colon
Colon

Small

Intestine

Appendix
Sigmoid Colon
Rectum
Rectum https.//medium.com/@vincentmarger/nutrition-and-digestion-

large-intestine-71dab5c05aaf
Anus

Sigmoid Colon

I Front of abdomen, showing the large
intestine, with the stomach and small

intestine in gray outline I http.//www.innerbody.com/image digeov/dige10-new3.htm/
https.//en.wikipedia.org/wiki/Large intestine
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Large Intestine Modeling

I 3ds Max Viewport Shot

Transverse Colon Splenic Flexure

Ascending Colon.. T ; Pescending Colon

Sigmoid Colon

I x3d Viewer Image
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Large Intestine X3D Structure

<Paml version="1.0" encoding="UTF-8"7>
<IDOCTYPE %30 PUBLIC S0/ Weh3D//DTD ¥3D 3.2//EN" "hitp! /A www, weh3d, org/specifications/«3d-3. 2.dtd">
<>§13D ;ersiu:nn='3.2' profile="Immersive’ xmins zsd="http:/Awwee w3 org/ 2001 S5MLSchema-instance' ¥sd noMNamespaceSchemalocation="http: /A www, web3d. org/specifications
<head>
{mets name=title' content="large_intestine, x3d ">
{meta name='description’ content="-anter description here, short-sentence summaries preferreds '/
<meta name='creator’ content="=enter name of ariginal author here="'/>
<meta name="translator' content="+if manually translating YAML-to-x30, enter name of persan translating here+'/
<meta name='created’ content="+enter date of initial version here+'/>
{meta name="version' content="+enter version heres'/>
<meta name="reference' content="+enter reference citation or relative/online url here«'/>
<meta name="reference' content="+enter additional url/bibliographic reference information heres'/>
{meta name="requires’ content="+enter reference resource here if required to support function, delivery, or coherence of contents />
<meta name='rights' content="+enter copyright information here« Example: Copyright (c) Web3D Consortium Inc., 2008/
<meta name='drawing' content="+enter drawing filename/url heres's/>
{mets name='image’ content="-enter imaae filenamesurl here="/»
<meta name='Movinglmage' cantent="<anter movie flenamesurl hare="/>
<meta name='photo’ content="+enter photo filename/url here='/>
<meta name='subject’ content="+enter subject keywords here='/>
{meta name='accessRiaghts’ content="+enter permission statements or url heres />
<meta name="warning' coment="+insert any known warnings, bugs or errors here=«"/>
<meta name='generator’ content="¥rml97Tax3dNist, http!//ovrt. nist, gov/vZ_x3d. himl ' >
<meta name='generator' content="X30-Edit, hitps!//savage.nps. edu/=30-Edit'/>
<meta name='license’ content="../../license.html'/

</head:

<Scenex

<NViewpoint position='00 500>

<Background groundColar="1 1 1" skyCalar="1 1 1'/>

<Tr%nhsfurm DEF="large_intestine_splenic _Flexure" translation="132.0 164.3 7.361"
<shape »

<Appearance
<haterial ambientintensity="1.0" transparency="0.0" shininess="0145" diffuseColor="0,588 0,588 0.588" specularColor="0.0 0.0 0.0%"
<ImageTexture url="colon.jpg">
</Bppearance:
<IndexedFaceSet DEF="large_intestine_splenic_Flexure-FACES" coordindex="301-1123-1245-1532-1896-1678-110115-151210-1132
<TextureCoordinate DEF="large_intestine_splenic_Flexure-TEXCOORD" point="0 2804 0,448, 0.2733 0.4532, 0.2674 0.4515, 0.274 0.448, 0.2624 0,445, 0,27
<Coordinate DEF="large_intestine_splenic _Flexure-COORD" point="21.0 -3.69 -24.81, 19,28 -0.8395 -26.07, 19,77 3174 -19.44, 21,16 -1.043 -21.66, 21.74
</IndexedFaceSet>
</Shape>
</ Transform?
<Transform DEF="large_intestine_anus" translation="15.34 -176,2 -43.93">
<Shape »
<Appearance
<Material ambientintensity="1.0" transparency="0.0" shininess="0.1458" diffuseColor="0.585 0,588 0.538" specularColor="0.0 0.0 0.0">
<ImageTexture wurl=""calan.jpg"
</Bppearance?

4-11617
0.4437, 0.2
B57 -14.56,

7
5
1

<IndexedFaceSet DEF="large_intestine_anus-FACES" coordindex="012-1230-14652-1214-1789-1967-161210-110116-114151-111314-1 231 404
<TextureCoordinate DEF="large_intestine_anus-TEXCOORD" point="0.285 0,8862, 0.2816 0.8931, 0.2793 0,8873, 0.2806 0.8331, 0.2751 08925, 0,2755 0.8862, 0.258 0.9 E
<Coordinate DEF="arge_intestine_anus-CO0ORD" point="-1283 0,1512 1,821, -12.7/5 -3,438 3537, 1223 -1.181 5531, -1253 09597 4.8, -11.19-4,357 /.79, -11.03 - 1.

</IndexedFaceSet:

</Shape>

</Transform:



Abdominal Regions

Regions of Abdominal Area
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Digestive System - Pancreas

Pancreatic duct

Gallbladder

Lobules

Lot

Common bile duct

Accessory pancreatic duct

Duodenal papilla

Duodenum

I Anatomy of the pancreas
https.//en.wikipedia.org/wiki/Pancreas

I https.;/www.innerbody.com/image/endo03.htm/
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https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj7647b1djfAhVLeXAKHU9xCC0QjRx6BAgBEAU&url=https://en.wikipedia.org/wiki/Pancreas&psig=AOvVaw2hSsZAgymxyWoeetamL4wg&ust=1546847386248783

Pancreas Modeling

I 3ds Max Viewport Shot
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I x3d Viewer Image
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Pancreas X3D Structure

<?uml version="1.0" encoding="UTF-8'7">
<IDOCTYPE %30 PUBLIC S0/ Wehi3D//DTD X330 3.2//EN" "hitp! /v weh3d. org/specifications,/« 3d- 3. 2. dtd ">
<>§13D gersicun='3.2' profile='Immersive’ xminsizsd="http A www. w3 org/2001 LS chema-instance' xsd noMamespaceSchemalocation="http! /A www, webh3d.arg/specifi
<head:>
<meta name='"itle' cantent='"Pancreas. »3d'/>
<meta name="description’ contert="+enter description here, short-sentence summaries preferreds "¢
<meta name='creatar' content="+enter name of original authar here='4
<meta name="translator’ content="+if manually translating YRML-to-¥30, enter name of person translating here="/>
<meta name='created' content="+enter date of initial version here+'/>
<meta name="version' content="+enter version here='/>
<meta name="reference’ content="+enter reference citation or relative/online url here+"">
<meta name="reference' content="+enter additional url/bibliographic reference information heres'/>
<meta name="requires’ content="+enter reference resource here if required to suppart function, delivery, or coherence of content='/>
<meta name="rights' content="+enter copyright information here+ Example: Copyright (o) Web3D Consortium Inc. 2008' >
<meta name="drawing' content="+enter drawing filename/url here+"'"
<meta name='image’ content="+=enter image flename/url here='s>
<meta name="Maovinglmage' content="+enter mavie filename/url here«'/>
<meta name="photo' content="+enter photo filename/url herex«'/>
<meta name="subject' content="+enter suhject keywords here='/>
<meta name="accessRights' content="+enter permission statements or url herex'/>
<meta name="warning' content="+insert any known warnings, bugs or errors here='/>
<meta name="generatar’ content="Vrml97Tox3dNist, http' /favrt nist gow/v2_w3d html />
<meta name="'generatar' content="x30-Edit, https'/fsavage.nps. edu/=30-Edit'/>
<meta name='license’ cantent="../..license. html'/>

</head:>

<Scener

<Miewpoint position="00 800>

<Background grDundCDIDr—] 11" skyCaolar="111'/>

<Transform DEF="pancreas_bhody" translation="4 627 -2, 169 -4.933">
<Shape »

<dppearance »
<Material a|'|'|ljier|tlntens|‘t'_,.I “1.0 traﬂsparenwf'ﬂ. 0" shininess="0.145" diffuseColor="0.588 0,583 0.588" specularCalar="0.0 0.0 0.0">

<mageTexture url=""pancreas.jpg"/>
</fppearance’

<IndexedFaceSet DEF="pancreas_body-FACES" coordindex="301-1123-1745-16567-110118-18910-1151213-1131415-1191617-1171819-
{TextureCoordinate DEF="pancreas_body-TEXCOORD" point="0.3216 0,7524, 0,3453 0,701 7, 0.3397 07138, 0.3737 0.7668, 0.4972 04115, 0,4565 0.4139, 0,4542 0
<Coordinate DEF="pancreas_body-COORD" point="-39.57 16,68 0.1025, -28.19 15,88 1.144, -27.88 7. 437 3637, -39.09 6,84 2,925, 29,93 0.8919 -2,553, 26.86 4.6F
</IndexedFaceSetr
< Shape>
</Transform:
<Transform DEF="pancreas_head" translation="4.627 -2,.169 -4,9393">
<Shape »
<Bppearance »
<Material ambientintensity="1.0"transparency="0.0" shininess="0.145" difuseColor="0.588 0,588 0.588" specularColor="0,0 0.0 0.0"/>
<ImageTexsture url="pancreas.jpg"
</Bppearances
<IndexedFaceSet DEF="pancreas_head-FACES" coordindex="301-1123-1745-1567-1896-16108-1 1112131131411 -1 151617 -1171815-1"
<TextureCoordinate DEF="pancreas_head-TEXCOORD" point="0.2051 0.1418, 0.2189 01131, 0.2549 01173, 0.232 01612, 02202 0.0819, 0,194 0,053, 02303 0.0
<Coordinate DEF="pancreas_head-COORD" point="-57.21 -22 62 27,23, -66,23 -31.04 31.06, -47.08 -30.94 25,35, -60.3 -21.86 21,55, -68.33 -35.7 24,25, -66.03
</IndexedFaceSet:
</Shape>

</Transform:



Digestive System - Gallbladder

Cystic duct Common \
hepatic duct

Gallbladder

Common
bile duct

The Gallbladder

I The gallbladder sits beneath the liver
https.//en.wikipedia.org/wiki/Gallbladder

Cystic duct

(1-5mm x 2-4 cm) Common

Gallbladder: hepatic duct

Common
bile duct

(4-6mm x 8cm)

I eHealthStar.com

I http./www.innerbody.com/image digeov,/dige04-new.htm/
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https://upload.wikimedia.org/wikipedia/commons/e/ed/Gallbladder_(organ).png
https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi7sNOVro_bAhVBlZQKHSZ1DwIQjRx6BAgBEAU&url=https://www.ehealthstar.com/anatomy/gallbladder&psig=AOvVaw1k4h0ADCBfB3hHw6KD7P1x&ust=1526735843865347

S, ,______
Gallbladder Modeling

I 3ds Max Viewport Shot

fundus

2019-7-29 SIGGRAPH Web3D Standardization Meeting

I x3d Viewer Image
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Gallbladder X3D Structure

<?wml version="1.0" encoding="UTF-8'%>
<IDOCTYPE %30 PUBLIC 130/ Web3D//DTD x30 3.2//EN" "htta A wwe web3d, org/specifications/« 3d-3. 2. did">
<>f13D ;ersion='3.2' profile="lmmersive’ xmins!xsd="http!/fwww w3 org/2001 /“MLSchema-instance' xsd:nolamespaceSchemalocation="http:/fww webi3d, arg/specific:
<head:>
<meta name="itle' content="'gallbladder.x3d"/>
<meta name="description’ content="+enter description here, short-sentence summaries preferreds'/>
<meta name='creator’ content="=enter name of original author heres'/>
<meta name="translator’ content="+if manually translating YRkML-to-x30, enter name of person translating heres'#
<meta name='created’ content="+enter date of initial version here='/>

<meta name="version' content="+enter version here+' >

<meta name="reference’ content="+enter reference citation or relative/online url here«'/»

<meta name="reference’ content="+enter additional url/hibliographic reference infarmation here+'/>

<meta name="requires' content="+enter reference resource here if required to support function, delivery, or coherence of content+'4
<meta name="rights' content="+enter copyright information here+ Example! Copyright {c) Web3D Consortium Inc, 2006'/ >
<meta name='drawing' content="+enter drawing filename/url here='/>

<meta name="image’' content="+enter image flename/url here='/>

<meta name="Movinglmage' content="+enter maovie filename/url here+'/>

<meta name="'photo’ content="+enter photo filename/url here=+"'/>

<meta name="subject’ content="+enter subject keywords hera+'/>

<meta name='accessPights' content="+enter permission statements ar url heres '/

<meta name="warning' content="+insert any known warnings, bugs or errors here= '/

<meta name='generatar’ content="Yrml97Tox3dNist, hitp! /70wt nist, gov/vZ_x3d. him! />

<meta name='generator’ content="w30-Edit, https!//savage.nps. edu/¥30-Edit'/>

<meta name="llcense’ content="../../license. himl'/>

</head:

<Scener

<Yiewpoint position="00 300'/>

<Background groundCalor="1 1 1" skyCalor="1 1 1'%

<Trasnhsform DEF="gallbladder_fundus" translation="-13.99 -24,14 24,74"
<=hape >

<fppearance »
<Material ambientintensity="1.0" transparency="0.0" shininess="0. 145" difuseColor="0.588 0,583 0.588" specularColor="0.0 0.0 0.0/
<mageTexture url=""gallbladder.jpg"/>

</dppearance:

<IndexedFaceSet DEF="gallbladder_fundus-FACES" coordindex="301-1123-13254-143132-15896-1678-11008-18510-1121311-111212-11E
<TextureCoordinate DEF="gallbladder_fundus-TEXCOORD" point="0.6347 0.5504, 0.6065 0.5437, 0.6187 0.5135, 0.6484 0.528, 0.0744 0.253, 0.0547 0,278, 0.0325 0.1
<Coordinate DEF="gallbladder_fundus-COORD" paint="-5.734 -6,289 -2.613, -1,761 -4,985 -3, 741, 0.2867 -5,992 -0.158, -3.632 -7.292 1,279, -13.13 -0.3377 -4.31

</IndexedFaceSet:

</Shape>
</ Transfarm:
<Transform DEF="gallbladder_body" translation="-2.824 -2.156 10.22">

<3h

ape >
<fppearance >
<Material ambientintensity="1.0" fransparency="0.0" shininess="0. 148" difuseColor="0.538 0,588 0.588" specularCaolor="0.0 0.0 0.0/

<ImageTexture url="gallbladder.jpg"/>

</fppearance’
<IndexedFaceSet DEF="gallkbladder_body-FACES" coordindex="301-1123-14686-1782-1217-112910-1101112-114136-16614-1181917-1 17
<TextureCoordinate DEF="gallhladder_body-TEXCOORD" point="0.2323 0.6635, 0.1988 0.6464, 01748 0.6163, 0.2306 0.6169, 0.2789 0.3066, 0.3423 03155, 0.291 0.
<Coordinate DEF="gallbladder_body-COORD" point="-4.08 12,09 -17.3, -1.562 16,61 -18.32, 3181 16.33 -19.72, 0.4233 10.51 -16.83, -16.5-4.704 -7.051, -11.58 2,
<fIndexedFaceSety
</Shape>

</ Transfarm:



Digestive System - Liver

Gallbladder

I Location of human liver (in red) http.//www.innerbody.com/image I Sections of the human Liver

httos.//en.wikipedia.org/wiki/Liver digeov/card10-new2.html httos.//www.webmd.com/digestive-disorders/picture-of-the-liver#1 / ©
2014 WebMD, LLC. All rights reserved.
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Liver Modeling

I 3ds Max Viewport Shot

Right liver

2019-7-29

Left liver
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Liver X3D Structure

<Puml version="1.0" encoding="UTF-8'7:
<IDOCTYPE %30 PUBLIC "S0/"eb3D//DTD =30 3 2//EN" "hitp:/fwwew, web3d, org/specifications/ 3d- 3. 2. dtd">
<>§13D ;ersion='3.2' profile='Immersive’ xminstksd="http!/Awww, w3 org/ 2001/ XMLS chema-instance' xsd noMNamespaceSchemalocation="hitg! A www. web3d, org/=specification
<head>
<meta name="title' cantent="Liver.x3d />
<meta name="description’ content="+enter description here, short-sentence summaries preferred«"/>
<meta name="creator' content="+enter name of ariginal authar here="/>
<meta name="translator’ content="+if manually translating ¥YEML-10-%30, enter name of person translating here='/>
<meta name='created’ content="+enter date of initial version here='#
<meta name='version' content="+enter version here='/>
<meta name="reference’ content="+enter reference citation or relative/anline url here+'/>
<meta name="reference’ content="+enter additional url/hibliographic reference information heres "/
<meta name="requires' content="+enter reference resource here if required to support function, delivery, ar coherence of content="/>
<meta name="rights' content="+enter copyright infarmation here+ Example! Copyright (c) Web3D Consortium Inc. 20068
<meta name="drawing’ content="+enter drawing filename/url here+ '/
<meta name='image' content="+enter image filename/url hare='/>
<meta name='Maovinglmage' content="+enter movie filename/url here='/>
<meta name="photo’ content="+enter photo filename/url heres '
<meta name="subject' content="+enter subject keywards here+'/
<meta name='accessPights' content="=enter permission statements or url here="/>
<meta name="warning' content="+insert any known warnings, bugs or errars here='/>
<meta name="'generator' content="¥rml97Tox3dMist, hittp/fowrt.nist govw/vZ_x3d html'/ >
<meta name='generator’ content="¥30-Edit, https://savage. nps.edu/X30-Edit' />
<meta name="license' content="../../license.htm!'/>

</head:

<Scener

<Vigwpoint position='00 500"/

<Background groundColor="1 1 1" skyCalar="1 1 1'/>

<Transtorm DEF="liver_right_lobe" translation="-59.16 -11.23 -14.76"
<Shape »

<Eppearance »
<Material ambientintensity="1.0" transparency="0.0" shininess="0.1458" difuseCalor="0.588 0,588 0.588" specularCalor="0.0 0.0 0.0
<ImageTexture url="liver.jog"'/>
</Bppearance?
<IndexedFaceset DEF="liver_right_lobe-FACES" coordindex="301-1123-1674-1456-11189-191011-12112-11213
<TextureCoordinate DEF="liver_right_lobe-TExCOORD" point="0.5106 09681, 0.4723 0,956, 0.4714 09262, 0.5197 09253, 0.4119 0,
<Coordinate DEF="liver_right_lobe-COORD" point="4,141 16,81 -77.97, 1363 2261 -67.86, 12.11 18.21 -57.48, -1.561 6,703 -64.15,
</IndexedFaceSet:
</Shape>
</ Transfarm:
<Transtorm DEF="liver_left_lobe" translation="09.42 12,42 14.6">
<Shape »
<Appearance »
<Material ambientintensity="1.0" transparency="0.0" shininess="0.145" difuseCalor="0.588 0,588 0.588" specularColor="0.0 0.0 0.0">
<ImageTexture url="liver.jpg"/>
</Bppearance?
<IndexedFaceSet DEF="liver_left_lobe-FACES" coordindex="230-1012-16563-1346-1478-18934-1121310-1101112-1161714-1 141516-1 1819320 -
<TextureCoordinate DEF="liver_left_lobhe-TEXCOORD" point="0.2177 0.8336, 0.1918 0.8522, 01799 08252, 0.2131 0.8118, 0.2114 0,789, 0.2506 07841, 0.2482 0.8117, 0.1
<Coordinate DEF="liver_left_lohe-COORD" point="-29.74 17.71 -42.5, -24.93 28,84 -48.82, -15.2 1973 -48.82, -26.69 9,106 -46.54, -19.62 0,253 -43.89, -532.52 -5.944 -
</IndexedFaceSet:
</Shape>
</ Transfarm:
</Scener
/%30



Circulatory System

Vein N - Heart

) Microsoft Corporation. A

I htto,//www.fit-ed.org/

2019-7-29

http.//www.3dscience.com/3D_Models/Human_Anatomy/Solid_Models/
solid-3d-human-anatomy-model-collection
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Circulatory System - Heart

Superior |
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I The heart, showing vaIves, arteries and veins. The I https.//www.innerbody.com/image/card01.htm/

white arrows show the normal direction of blood flow
https.//en.wikjpedia.org/wiki/Heart
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Heart Modeling

I 3ds Max Viewport Shot Heart Aorta
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Heart X3D Structure

<7urmnl version='1.0"' encoding="UTF-8'7>
<IDOCTYPE %30 PUBLIC "50//Weh3D/A/DTD =30 3.3/ EM" "http: /i weww. web3d, arg/specifications/«3d- 3. 3. dtd ">
<>§13D ;EFSiDI‘F'E.S' profile="Immersive’ xmins: xsd="http: /e w3 org/2001 SXMLSchema-instance ' ksd noMNamespaceSchemalocation="htp. / www, web3d org/specifical
<head>
<meta name="title' content="Heart, x3d"'/>
<meta name='description’' content='+enter description here, short-sentence summaries preferreds="/
<meta name='creator' content="+enter name of ariginal authar here+'/>
<meta name="translator' content="+if manually translating YAML-to-%30, ermter name of person translating here='/>
<meta name="'created’ content="+enter date of initial version here+'/>
<meta name="version' content="=enter version here='/>
<meta name="reference' content="+enter reference citation or relative/online url here«'/>
<meta name="reference’ content="+enter additional url/hibliographic reference information here='/»
<meta name="reguires' content="+enter reference resource here if required to support function, delivery, or coherence of contents'/
<meta name='"rights' comtent="+enter copyright information here+ Example: Copyright () Web3D Consortium Inc, 2006
<meta name="drawing' content='+enter drawing filename/url here="/>
<meta name='image’' content="+enter image filename/url here«'/>
<meta name="Movinglmage' comert="+enter mavie filename/url hera=">
<meta name='photo’ content="+enter photo filename/url heres'/>
<meta name="'subject’ content="+enter subject keywards here='/»
<meta name='accessRights' content="+enter permission statements or url here+'/
<meta name="warning' content="+insert any known warnings, bugs ar errors heres '/
<meta name='generator’ content="Yrm!37Tox3dMist, hitp://owt. nist.gow'vZ2_x3d. html '/
<meta name='generatar’ content="x30-Edit, https//savage nps. edu/=30-Edit'>
<meta name='license’ content="../../license.html'/>

</head:>

<Scener

<Viewpoint position='0 3 30"/

<Background groundCalor="1 1 1" skyCalar="1 1 1'/>

<Transform DEF="Heart_&rery" translation="-0.1053 0.0167 -0.1214"
<Shape >

<Appearance »
<Material ambientintensity="1.0"transparency="0.0" shininess="0.145" difuseCaolor="0.588 0,588 0.588" specularColor="0.0 0.0 0.0""

<ImageTexture url="Heartjpg"/>
</fppearance:

<IndexedFaceSet DEF="Heart_Artery-FACES" coordindex="230-1012-1245-15321678-1896 11011 71 7610-1151213-1131415-1 161713 -1
<TextureCoordinate DEF="Hear_arery-TEXCOORD" point="0.865 0.0, 0.865 1.0, 0.0 1.0, 0.0 0.0, 0.0 0.9102, 1.0 09102, 1.0 1.0, 1.0 0.0, 0.0 0,865, 1.0 0,865, 0.1 0.0, 1
<Coordinate DEF="Hean_srnery-COORD" point="4.231 01496 -3, 796, 4.344 0,3423 -3.867, 4,828 0. 3262 -3.073, 4,797 0.0916 -3.038, 5.091 0.3505 -2,635, 5,089 0.153

</IndexedFaceSet>

/Shape?>

</Transform:

<Transform DEF="Heart_&orta" translation="0.8961 9.616 -5.32">
<Shape >

<Appearance »
<haterial ambmntlntensﬂy"ﬂ 0" transparency="0.0" shininess="01458" difuseColor="0.588 0,588 0.588" specularColor="0,0 0.0 0.0">

<{mageTexture url="Heart.jpg"/>
</dppearance’
<IndexedFaceSet DEF="Hear_sforta-FACES" coordindex="45287 -1 7453452 -1 45209-198452-1901-11179-11712-121917-1246410-1 10192 -1 1

<TextureCoordinate DEF="Heart_sorta-TEXACOORD" point="0.4947 0.9077, 0.5034 0.9129, 04864 0.9037, 0.4762 0.8964, 0.4671 0,885, 0.45582 0.6713, 0.4469 08639, 0.
<Coordinate DEF="Hear_&ora-COORD" point="-1,635 -4,145 2,974, -0.8707 -4.237 2,796, -0.4332 -4.19 2.031, -2,839 -3.992 0,693, -1.401 -4,069 0.2697, -2.04 -3.C
</IndexedFaceSet:
</Shape>
</Transform:
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Urinary System - Kidney

The Right Kidney

Cortex
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calyces

Hilum
(opening)
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Minor M (\ P
calyces 1 I\ ! )
Ureter

© 2007 MediVisuals, Inc.

® Male O Male
BLOOD SUPPLY INTERNAL STRUCTURE O Female © Female
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Kidney X3D Structure

<Pwml version='1.0" encoding="UTF-8"%">
<IDOCTYPE #3D PUBLIC "S0/AMebh3D//DTD %30 3.3//EN" "hitp. /v, weh3d. org/specifications/«3d-3. 3.did">
<>f13D ;ersion='3.3' profile='Immersive’ zmins ksd="hitp!/Awww, w3, org/2001 S xhLS chema-instance' ssdinoMamespaceSchemalocation="http!/fwww, web3d, org/specificatior
<head>
<meta name="title' content="Kidney.x3d'/>
<meta name='description’ content="+entar description here, short-sentence summaries preferred="/>
<meta name='creator' content='+enter name of original author here+'/
<meta name="translator' content="+if manually translating ¥YAkL-to-%30, enter name of person translating here='/>
<meta name='created’ content="+enter date of initial version here='/>»
<meta name="version' content="+enter version here='/>
<meta name=reference’ content="+enter reference citation or relative/online url heres />
<meta name=reference’ content="+enter additional url/hiblingraphic reference information here='/»
<meta name= 'requn’es content="=enter reference resource here if required to support function, delivery, ar coherence of contents"/>
<meta name="rights' content="+enter copyright information here= Example: Copyright (c) Weh3D Consaortium Inc, 2006/
<meta name= drawmg contert="+enter drawing filename/url here="/>
<meta name='image’ content="=enter image flename/url here="4>
<meta name='MDvingImage' content="=anter mavie filenamesurl heres '/
<meta name='photo’ content="+enter photo filename/url heres '/
<meta name="subject’ content="+enter subject keywurds here+'/>
<meta name= 'accesthghts content='+enter permission statements or url heres Vs
<meta name="warning' content="+insert any known warnings, bugs or errors here='/
<meta name='generator’ content="¥rmlI97Tox3dNist, http://ovrt.nist gow/vZ_x3d. html />
<meta name='generator' content="%x3D-Edit, hitps: ffsavage nps.edu/x30-Edit'/»
<meta name='license’ content="../../license.himl'/>

<fhead:

<Scener

<Wiewpoint position='00 0.8/

<Background groundColor="1 1 1" skyCalor="1 1 1'/>

<Tra||5nhsf|:|rm DEF="Kidney_Right" translation="-0.05388 -0.004601 0,005758">
<ahape >

{Appearance »
<tdaterial ambientintensity="1.0" transparency="0.0" shininess="0.145" diffuseCalor="0.538 0.588 0.588" specularCalor="0.0 0.0 0.0/
<ImageTexture url="kidneys.jpg"/>
</dppearances
<IndexedFaceSet DEF= "Kldnes.I Right-FACES" coordindex="012-1230-1456-1
<TextureCoordinate DEF="Kidney_Right-TEXCOORD" point="0,492 0,6083, 0,4697 0,
<Coordinate DEF="Kidney_Right-COO0RD" point="0.005533 0,05194 -0.01834, 0.011
<fIndexedFaceSet:
</Shape>
</ Transform
{Transform DEF="Kidney_left" translation="0 05383 0,004533 -0.005305":
<Shape >
{Appearance »
<tdaterial ambientintensity="1.0" transparency="0.0" shininess="0.145" diffuseCalor="0.538 0.588 0.588" specularCalor="0.0 0.0 0.0/
<ImageTexture url="kidneys.jpg"/>
</dppearances
<IndexedFaceSet DEF= Kldnes.I left-FACES" coordindex="012-1230-1403-1384-1678-1846-1645-1596-1101112-1121310-1 141516-11617 1.
<TextureCoordinate DEF="Kidney_left-TEXCOORD" point="0.3194 0,6935, 0,3097 0.6868, 0.3249 0.6592, 0,3302 0,682, 0.3195 0.7134, 0.3317 0.6987, 0.3363 07246, 0,328
<Coordinate DEF="Kidney_left-COORD" point="-0,006898 -4.517E-4 0.01015, -0.009997 -0.00185%1 0.009647, -0.0119 -0.004251 001605, -0.009097 -1.523E-4 0.0135E, -
<fIndexedFaceSet:
</Shape>
<fTransform
<fScener
</ W30

E74-183910-1 101 E-181112-112138-1141516-1161714-1151920
GOGE, 0.4695 0.6225, 0,4868 0.6298, 0.5659 0.5082, 0.5371 0.5184, 0.5458 0.5453, 0.5
0.05224 -0.02144, 0.005295 0.05034 -0.02444, 0.003699 0.05044 -0.02354, 0.003593 (
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Ureter X3D Structure

<?Pxml version="1.0' enu:u:ndmg ‘UTF-3'?
<IDOCTYPE %30 PUBLIC ISO//WebSDf;’DTD %30 3.3/7EN" "hitp: /Y wwewy, weh3d, Drgispemflcatmns/xacﬂ 3.3t
<>§13D Eersu:un '3.3" profile="Immersive’ xminsixsd="http!/ ewew, w3, arg/ 2001/ ¥MLSchema-instance' ksd noMamespaceSchemalocation="htp!/ wwew web3d, org/specificat
<head>
<meta name='"title' cantent="Ureter, x3d'/>
<meta name='description' content="+enter description here, shor-sentence summaries preferreds />
<meta name='creator' content="+enter name of original author heres'/>
<meta name="translator’ content="+if manually translating YAkML-t0-x30, enter name of person translating heres />
<meta name='created’ content="+enter date of initial version here+'/>
<meta name="'version' content="+enter version here=+'/>
<meta name='"reference’ content='+enter reference citation ar relative/onling url here+'/
<meta name="reference’ content="+enter additional url/bibliographic reference information here«'/>
<meta name="requires' content='+enter reference resource here if required to support function, delivery, or coherence of contents '/
<meta name="rights' comtent="+enter copyright information here= Example: Copyright {c) Web3D Consortium Inc. 2006/
<meta name='drawing' content='=enter drawing filename/url here="/>
<meta name='image' content="+enter image filename/url heres'/>
<meta name='Movinglmage' content="=enter movie filename/url here='/>
<meta name="'photo" content="+enter photo filename/url here+'/>
<meta name='subject' content="+enter subject keywords here+'/>
<meta name="accessRights' content="+enter permission statements or url heres='/>

<meta name=

warning' content='+insert any known warnings, bugs or errors here+"/>

<meta name='generator' content="Yrml97ToxX3dMist, hitp!//ovrt. nist. gow/v2_=3d. himl '
<meta name='generator’ content='X30-Edit, hitps://savage.nps. edu/¥30-Edit'/>
<meta name='license’ cantent="../../license. html'/>

</head:

<Scener

<viewpoint position='"00 05"/

<Background grDundCDIDr'1 11" skyColar="11 1"/

<Tra.|5nhsfurm DEF="Ureter_right" translation="-0.03902 2 613E-4 8. 431E-4">
<shape »

<Appearance »
<hAaterial ambientlntensny "1.0" transparency="0.0" shinines=="0.145" difuseColor="0.588 0.588 0.588" specularColor="0.0 0.0 0.0"

<ImageTexture url="kidneys.jpg"'/>

{/tppearancer
<ndexedFacesSet DEF="Ureter_right-FACES" coordindex="012-1230-1451-1104-1621-17868-16547-1619-19106-11659-171112-11287-11
<TestureCoordinate DEF="Ureter_right-TEXCOORD" point="0,1048 0.07738, 0.1041 007801, 0.07709 008209, 007778 0.0814, 01394 0.07261, 0.1394 0.07399, 0.07847
<Coordinate DEF="Ureter_right-COORD" point="0.007581 -0.1154 -0.01881, 0.007934 -0,1159 -0,02022, 0.01122 -0.1326 -0.01892, 0.01099 -0.1319 -0.01763, 0.00546
</IndexedFaceSet:
</Shape>
</Transform:
<Transform DEF="Ureter_left" translation="0.0390z -2 678E-4 -0.612E-4">
<Shape »
<Appearance »
<Material ambientintensity="1.0" transparency="00" shininess="0.145" diffuseColor="0.588 0.588 0.588" specularColar="0.0 0.0 0.0
<ImageTexture url="kidneys.jpg"'/>
Ldppearancer
<ndexedFacesSet DEF="Ureter_left-FACES" coordindex="012-1230-14581-1104-1167-1721-1954-1489-11061-11610-17611-111127-19

<TextureCoordinate DEF="Ureter_left-TEXCOORD" point="0.629 0.08579, 0.6025 0.0324, 0.6019 0.03379, 0.6233 0.03718, 0.6303 0.08309, 0.6032 0.0797, 0.5674 0.0730
fﬁ%nurcéigate SDEF="Llre'cer_left—COOFID" point="-0,003051 -0.1206 -0.01616, -0.005465 -0,1037 -0.01346, -0,008406 -0.1037 -0.01475, -0.003756 -0,1208 -0.01734, -0
<fIndexedFaceset>

</Shape>
</Transform:
</Scene:
</x30>
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Bladder X3D Structure

<?uml version='1.0" encoding="UTF-5'?>
CIDOCTYPE %30 PUBLIC 50/ "eh3D//DTD X30 3.3//EN" "hitp!/ wwew, web 3d, org/specifications,/«5d-3, 3. did ">
<>?13D ;ersiun:'S.S' profile="Immersive’ xmins:xsd="http: /Awwew w3 org/ 2001 xS chema-instance' xsd noMamespaceSchemalocation="hitp: A wwew. weh3d. orgls
<head:
<meta name='title' content="Bladder. »3d '/
<meta name="description’ content="+enter description here, shor-sentence summaries preferreds'/
<meta name="creatar' content="+enter name of ariginal authar herex'/>
<meta name="translator’ content="+if manually translating YRrML-t0-%30, enter name of person translating heres '/
<meta name='created' content="+enter date of initial version heres'/>
<meta name="version' content="+anter version here+'¢
<meta name="reference’ content="+enter reference citation or relative/online url here«'/>
<meta name='"reference’ content="+enter additional url/bibliographic reference information here+'/>
<meta name="requires’ content="+enter reference resource here if required to suppont function, delivery, or coherence of contents />
<meta name="rights' content="+enter copyright information here+ Example: Copyright {c) \Web3D Consortium Inc, 200687
<meta name="drawing' content="+enter drawing filename/url here=">
<meta name='image' content="+enter image filename/url here+'/>
<meta name="Movinglmage' content="+enter movie flename/url here='/>
<meta name="phato’ content="+enter phota filename/url here+'#
<meta name="subject’ content="+enter subject keywards heres'/>
<meta name="accessPights' content="+enter permission statements or url heres ">
<meta name="warning' content="+insert any known warnings, bugs ar errars here«'
<meta name='generator’ content="Yrm|97ToX3dMist, hitp: /fovrt nist gow/vZ_x3d. hitm|'/ >
<meta name="'generator’ content="=30-Edit, https!//savage nps.edu/=aD-Edit'/>
<meta name="license’ content="../../license.html'/>

</head:

<Scener

<Wiewpoint position='0 0.05 0.5

<Background groundColor="1 1 1' skyCalar="1 1 1/

<Transform DEF="Bladder" translation="0.0 0.0 0.0
<Shape >

<hppearance
<Material ambientintensity="1.0" transparency="0.0" shinine=ss="0,145" diffuseColor="0.588 0.588 0.588" specularCalor="0.0 0.0 0.0
mageTexture url="kidneys.jpg" />
</dppearance’
<IndexedFaceSet DEF="Bladder-FACES" coordindex="012-1230-1466-1674-191011-11189-1131415-1 151
<TextureCoordinate DEF="Bladder-TEXCOORD" point="0,9677 0.05719, 0,955 0,06387, 09403 0.04733, 0.9521 0.03964, 0.60
<Coordinate DEF="Bladder-COORD" point="0.02328 0.005796 001047, 0.02121 0.01237 0.01026, 0.01669 0.01:312 0.01804, 0,
</IndexedFaceSet:
</Shape>
</Transfarm:
</Scener
<30
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=
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N
X3D Structure

<internal organ>
<digestive>
<Transform DEF="Esophagus”>
<Shape>
<IndexedFaceSet DEF="Esophagus-FACES" coordindex”...">
<TextureCoordinate EDF="Esophagus-TEXCOORD" point="...">
<Coordinate DEF="Esophagus-COORD" point="...">
</IndexedFaceSet>
</Shape>
</Transform>
<Transform DEF="Stomach">
<Shape>
<IndexedFaceSet DEF="Stomach-FACES" coordindex”...">
<TextureCoordinate EDF="Stomach-TEXCOORD" point="...">
<Coordinate DEF="Stomach-COORD" point="...">
</IndexedFaceSet>
</Shape>
</Transform>
<Transform DEF="Duodenum”>
<Shape>
<IndexedFaceSet DEF="Duodenum-FACES" coordindex”...">
<TextureCoordinate EDF="Duodenum-TEXCOORD" point="...">
<Coordinate DEF="Duodenum-COORD" point="...">
</IndexedFaceSet>
</Shape>
</Transform>
<Transform DEF="Small Intestine">
<Shape>
<IndexedFaceSet DEF="Small Intestine-FACES" coordindex”...">
<TextureCoordinate EDF="Small Intestine-TEXCOORD" point="...">
<Coordinate DEF="Small Intestine-COORD" point="...">
</IndexedFaceSet>
</Shape>
</Transform>
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Integration of Internal Organs

Trachea

Clavicle Clavicle
Scapula Scapula
Right lung Right lung
Ribs Ribs
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Liver

Vertebral colomn
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Large intestine

Small intesine

Pelvis
Radius and Ulna

Pelvis
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Internal organs data model

« Modeling
* Organ

* Regions
* Region name
- Region meta interface
« Geometry
* Appearance

« Layers
« Layer name
« Layer meta interface
« Geometry
* Appearance

« Animation
« Region based keyframe animation
« Region based motion data animation



Level of details for representation

« Based on eye investigation (microscopy?)

« LOD 1
« Organ level representation (stomach, lever, ..)

« LOD 2
 Region level representation for each organ

- LOD 3
* Layer representation




Conclusions (1)

 Representation data model for human internal organs
« Modeling data model
« Animation data model
 Interface data model with medical and health devices

* Modeling: region and layer based modeling
« Level of details (LOD1, LOD2, and LOD3)
 Region partitioning and landmarks
* Layer definition
« Animation: region and layer based deformation
 Definition of deformation parameters

* Interface with medical and health devices
« Definition of information from devices
« Meta information related to specific parts of an organ



Conclusions (2)
« Standards development (ISO/IEC JTC 1/SC 24/WG 6)

Human internal organ representation and data model (Part 1)
Human respiratory system representation (Part 2)

Human digestive system representation (Part 3)

Human circulatory system representation (Part 4)

Human urinary system representation (Part 5)



