X3D Graphics for Web Authors
Chapter 4

Viewing and Navigation

But the eyes, though they are no sailors, will never
be satisfied with any model, however fashionable,
which does not answer all the requisitions of art.

Henry David Thoreau, 1849
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Chapter Overview



Overview: Viewing and Navigation

Users explore X3D worlds by choosing predefined
viewpoints and navigating through 3D space.
» Bindable nodes, so only one is active at a time
 Viewpoint lets authors identify key camera locations
 NavigationInfo provides options for moving around

Related nodes improve navigability, interaction
* Anchor makes geometric shapes linkable
* Billboard keeps child geometry facing the user

* Collision can allow or prevent a user's view from
passing through geometry
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Viewing and navigation

It is helpful to think of X3D scenes as fixed at
different locations in 3D space

* Viewpoints are like cameras, prepositioned in
locations (and directions) of interest

« Users can move their current camera viewpoint
further and change direction they are looking at

» This process is called navigation
Making navigation easy for users is important

 Authors provide viewpoints of interest with scenes
* Browsers enable camera rotation, pan, zoom, etc.,
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Goals of viewing and navigation

* Viewing a scene from different vantage points that
reveal aspects of interest, document key locations,
or help to tell a story

* Navigating changes in the user’s view of a scene
effectively, by moving from place to place in an
intuitive manner

» Making geometric objects selectable so that users
can transport to another viewpoint, launch into
another scene, or receive other web content

+ Taking advantage of viewpoint location for special
interactive techniques, such as user-facing billboard
rotations and terrain following
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Bindable nodes

Bindable nodes have a special property:
onhly one can be active at a time

 Bindable nodes are Viewpoint, NavigationInfo,
Background, TextureBackground, Fog

« Each implements X3DBindableNode type interface
for consistency

* First nodes found in scene become active by default

Implemented using a stack
 Similar to spring-loaded tray of plates in cafeteria
* One (and only one) is active, on top
* One can be pulled off top, sent off to the side
* One can be pulled to top, pushing down others



http://www.web3d.org/x3d/specifications/ISO-IEC-FDIS-19775-1.2-X3D-AbstractSpecification/Part01/components/core.html#X3DBindableNode
http://en.wikipedia.org/wiki/Stack_(data_structure)%20
http://www.web3d.org/x3d/specifications/ISO-IEC-FDIS-19775-1.2-X3D-AbstractSpecification/Part01/components/core.html#X3DBindableNode
http://en.wikipedia.org/wiki/Stack_(data_structure)%20
http://en.wikipedia.org/wiki/Stack_(data_structure)

Binding example

Basic user operation is pretty simple:
* just select the desired Viewpoint

Complex example follows, stepping through
binding stack operations

* Advanced details

 BindingOperations.x3d

* Animated with scripting

» Console results found in CGHE O = — 12 Al
BindingOperations.console.txt

New users please skip ahead to Nodes and Examples


http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/BindingOperations.x3d
http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/BindingOperations.console.txt
http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/BindingOperations.x3d
http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/BindingOperations.console.txt
http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/BindingOperations.x3d
http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/BindingOperations.console.txt

Binding node operations diagram
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Viewpoints are activated (bound) upon selection,
ordering is governed by stack operations


http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/BindingOperations.x3d
http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/BindingOperations.console.txt

Binding node operations 1

+ Time t0. The initial loading of the scene has first
<Viewpoint DEF='Viewl' /> active and bound to
the top of the binding stack. Other viewpoints are
off the binding stack.

+ If no viewpoints are provided in the scene, then the
default <viewpoint position='0 0 10'/>
defined in the X3D Specification is used.

 Time t1. When the user selects View2 from the
viewpoint list, it receives a set_bind="true" event
and goes to the top of the binding stack. View?2
also issues an /isBound="true" event, and View1
issues an /sBound="false" event as it moves down
the stack.




Binding node operations 2

« Time t2. Similar to the previous transitions in step
t1, View3 receives a set_bind="true" event and
responds with an isBound="true" event, while
View?2 issues an isBound="false" event and pushes
Viewl1 further down the stack.

 Time t3. View3 receives a set_bind="false" event,
triggering a corresponding isBound="false" event
and dropping off the stack completely. Because
View2 is the next node on the binding stack, it pops
to the top to become the active Viewpoint node.
View?2 also issues an isBound="true" event.




Binding node operations 3

« Time t4. The user now selects Viewl from the
browser’s viewpoint list, so View1 receives a
set_bind="true" event and sends a corresponding
IsBound="true" event. View2 is no longer bound,
and is pushed down the binding stack.

- Time t5. View2 receives a set_bind="false" event
while on the binding stack but unbound, and as a
result, it is taken completely off the binding stack.

« Time t6. Viewl is now removed off the binding
stack via a set_bind="false" event, leaving no other
defined Viewpoint nodes on the stack.




Binding node operations 4

* Time t7. With no Viewpoint nodes remaining on
the stack to bind, default viewpoint values are
used: <viewpoint position='0 0 10'/>.
The user then selects the previously unbound
View4 from the viewpoint list.

* Time t8. View4 remains as the bound viewpoint
with no further viewpoints remaining on the stack.

Same process for all X3D bindable node stacks:

* Viewpoint/OrthoViewpoint/GeoViewpoint,
NavigationInfo/GeoViewpoint, Fog,

Background/TextureBackground



back to Table of Contents

X3D Nodes and Examples
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Viewpoint node

It is helpful to think of X3D scenes as being fixed
solidly in 3D space, positioned and oriented
exactly where placed by the scene author

Viewing a scene is thus a matter of navigating
the current user point of view through space

Viewpoint nodes let X3D scene authors predefine
locations and orientations of particular interest

» Sometimes viewpoints are animated and moving
* Freedom of viewpoint is exciting and engaging, also

a major advantage over fixed-viewpoint video |
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Viewpoint list

Viewpoint list is optional browser-provided
feature that lists currently available viewpoints
 Provides description information for viewpoints
 Simplifies user selection of viewpoints
* Thus supports navigation within a scene

Viewpoints are listed in the order that they
appear in the “extended scene graph”
* First includes order of definition in primary scene

« Then includes viewpoints provided by Inline and
prototype instances, inserted in order within the list

« Authors need to order Viewpoints carefully so that
user navigation, understanding is best supported



http://web3d.org/x3d/specifications/ISO-IEC-19775-1.2-X3D-AbstractSpecification/Part01/components/navigation.html#ViewpointList

Viewpoint description

Each Viewpoint is given a description string to
help users decide which view to select
 Clear, understandable descriptions can guide users

» Use an object's name first when many viewpoints
follow, so they are more easily identified in a list

» Use whitespace instead of underscores for better
readability

Viewpoints are primary user tool for navigation

» Browsers provide Viewpoint List to show and select
descriptions

* So authors should always include description! '
web|3D 3D
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Viewpoint position, orientation

A Viewpoint node defines a specific position and
orientation for looking at a 3D scene
 Similar to a “virtual camera” vantage point

Default Viewpoint positionis (0 0 10)
« out 10 m on +Z axis, looking back towards origin
Any changes to Viewpoint orientation are made
relative to that default direction (along -Z axis)
 Different initial direction than other orientations
* Visualize the situation and then use right-hand rule

to figure out the correct orientation value |
web|3D )<3D
19
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Viewpoint calculator

Viewpoint Calculator provided as an author-assist tool to
compute Viewpoint orientation to a given point

Inputs:
position

goal look-at point

twist angle
about viewing axis

Edit Viewpaan® [
= ewp

DEF @ |AngledView containerField

USE (&) |Frontview [ | children

description |Side view Anchor text

position |6 0 &

orientation |0 1 i} 0.7854

fieldOfview 0.7854 normalize orientation values, fieldOfview angle

centerOfRotation |0 0 0

jump retainUser0ffs... [

Viewpoint Calculator

goal look-at point (0.0 0.0 0.0

recompute orientation for look-at point | @ heads-up rotation

slantrange 8.5m twist angle |0 () direct-path rotation
horizontal range 8.5m horizontal angle 0.7354

vertical range Om vertical angle 0

[ Visualize [ Accept ][ Discard ” Help

Output:

orientation


http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-Prototypes/ViewFrustumExample.x3d
http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-Prototypes/ViewpointCalculator.png

Viewpoint centerOfRotation, fieldOfView

centerOfRotation is a local position

» User's current view rotates about this point if the
bound NavigationInfo node is in EXAMINE mode

« Can be changed by a user's LOOKAT operation
picking some other geometry as new center

fleldOfView is preferred minimum angular width
 Shorter side of horizontal width or vertical height
» Default is 45 degrees = pi/4 radians = 0.785
 Larger side determined by browser aspect ratio
 Author can set width, height if within HTML page ,
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http://web3d.org/x3d/specifications/ISO-IEC-19775-1.2-X3D-AbstractSpecification/Part01/components/navigation.html#Viewpoint

ViewFrustum prototype

ViewFrustum is a helpful visualization prototype
 Prototypes simplify creation of new X3D nodes

Shows near and far clipping planes
that truncate the viewable area

 Depends on Viewpoint and -
. . ear clipping plane dl_stance = ayqtq(S/zg[Q]
N aVI g atlo n I nfo pa ra mete rs Far clipping plane distance = visibilityLimit

77777777777777777777777777777777777777777777777777777

nearHalfWidth = tan(fieldOfView | 2) * avatarSize[0];
farHalfWidth = tan(fieldOfView / 2) * visibilityLimit

halfwidth

fieldOfView / 2

Oblique view



http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-Prototypes/ViewFrustrumExample.x3d

Viewpoint jump

Jjump can be a tricky field (but is not often used)

* jump='"true' when a Viewpoint is selected means
that the current view position and orientation is
modified according to NavigationInfo transitionType

* jump="true' is usual default

* jump='false' is an advanced technique

 User's view doesn't appear to change when new Viewpoint
is selected

* New Viewpoint is bound, but given offsets to match prior
user position and orientation (hence no jumping)

* Example use: changing bound viewpoint when moving
from one floor into an elevator, then to another floor
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http://www.web3d.org/x3d/content/examples/Basic/X3dSpecification/Elevator.x3d
http://www.web3d.org/x3d/content/examples/Basic/X3dSpecification/ElevatorAnimation.png

Viewpoint hints and warnings

Use parent Transform node(s) for complex
Viewpoint orientation and position values
» One axis of rotation at a time can work more clearly

Keyboard shortcuts are helpful
» PageUp PageDown Home End to select Viewpoint

* Arrow keys to examine (rotate), pan, zoom, etc.
depending on current NavigationInfo mode

* Browser may allow Viewpoint reset after navigating

Distinguish between defined Viewpoint and
current navigated user-view location, directio
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<?xml version="1.0" encoding="UTF-3"?>

<IDOCTYPE X3P PUBLIC "ISQ//Web3D//DTD X3D 3.1//EN" "http://www.weh3d.org/specifications/x3d-3
<¥3D profile='Imm=rsive’
¥3d: nollam=spa

wversion='3.1"

<head>

<meta content='BindingOperations.x3d’

name='title'/>

chemalocation='http://wyw, web3d.org/specifications/x3d-3.1.xsd'>

xmlns:xsd="http://wyw.w3.org/2001/XML3chema—instance'

<meta content='Illustrate Viewpoint binding operations as described in Chapter 4 concepts.

Display the browser console to see an svent'

<meta content='Don Brutzman' nams='creator'/>
<meta content='5S January 2008' nams='created' />
<meta content='5 January 2008' nams='modifiesd'/=

<meta content='http://E3dGraphics.com’

<meta content='http://www.wveb3d.org/x3d/content/examples/help.html’
<meta content='Copyvright Don Brutzman and Leonard Daly 2007
<meta contenc='X3D book, X3D graphiecs,
<meta content='Bindinglperations.console.txt'

name='reference' />

¥3D-Edit,

name='reference' />

nam=='description'/ />

nams='reference' />

nam=='rights' />
http://wvw.x3dGraphics.com’

nams="'subject' />

Sl.odedrs

<meta content='http://E3dGraphics.com/examples/X3dForWebAuthors/Chapterl4-Vievinglavigation/BindingOperations.x3d’

<meta content='X3D-Edit,

<msta

name="'identifisr' />

content='../../licenss.html’

</ head>

<JCeEnsx

<Wiewpoint| DEF='Viewl!'
<Viewpoint DEF='View2!'
<Viewpoint DEF='View3'
<Viewpoint DEF='Viewd'

<Group:

=/

NS

<Transform DEF='Textl'
<Shape>
<Text string='"Viey"

translation='

LE L
<FontStyle DEF='CenterJustcify!’

</Shape>
</ Transform>

<Transform DEF='TextZ' translation='

</ Transform=>

<Transform DEF='Text3' translation='

</ Transform:

<Transform DEF='Text4' translation='

</ Transforms>
Group>

centerOfRotation='-6 0 0O'
centerOfRotation='-2 0 0O'
centerOfRotation='2
centerOfRotation='e 0 0O'

http://www. web3d. org/x3d/content /EEADME . X3D-Edit.html'

nams='license'/>

oo

-& 00'=

X[3D Viewer

Ol €| A | 4 | select animation sequence

description='Viewpoint 1'

description='Viewpoint 3'
description='Viewpoint 4'

description='Viewpoint 2' position='-2

position='2

position='-6 0 5'/>

a5'/=
05' /=

position='e 0 5'/>

- |FAES

Select a Viewpoint

€6.65

nam=='generator' />

W Edit Viewpoint

[»

DEF ® containerField
USE O O
centerOfRotation |—6 | |O | |O

description |viewpoint 1

fieldofview [0.785398 |
jump
orentaton 0 |0 JE o |
position |6 o |5 |

[ ok ||Cancd|| Help |

=]



http://x3dgraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/BindingOperations.x3d
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File Edit View History Bookmarks Tools GUtl! Help

@ - - @ a0 O -@I@ http:,-’,-’w'.r.debook.com,FexampLes;’XBdForWebAuthors,fKeIpForestExhib'a pages/page23.html |'| [>] -'|j0hn lennon acoustic

L9 [} ¥3D Specification, ISO/IEC 1... ' ia0 X3D for Web Authors, Ke... [ | %o Help: X3D Examples 0 X3D Scene Authoring Hints 10 KelpForestMain.x3d (modely... -

=N

E:l [mj [ﬁj m ﬁm m @ : A launch | links

Aquaviom Kelp Foresi

X3D ||VRMLS7Y

X3D for Web Authors, Kelp Forest Exhibit: Kelp Forest Main X3DV | XHTML
.. . : X3DB || C14N
This 1s the main entry to the Kelp Forest that loads all of the other components as Inline oo E———
S C ene S ) l’l‘ﬂ\ l’ag_dllr;n. Vit and \nlt;:
o~
<?xml wversion="1.0" encoding="UTF-8"2> i
<!'DOCTYPE X3D PUEBLIC "ISC//Web3D//DTD X3D 3.0//EN" "hetp://www.web3d.org/specifications/x3d-3.0.ded">

<X 3D profile="Tmmersive' version='3 (" xminsxsd="http-www w3 org/2001/ XML Schema-instance' xsd-noNamespaceSchemal.ocation="http://www.web3d org/specifications/x3d-3.0 xsd ">
<head:=>
<meta name="title' content="K elpF orestMain x3d"/>
<meta name='description’ content="This is the main entry to the Kelp Forest that loads all of the other components as Inline scenes.'/>
<meta name="creator' content="Don Brutzman'/>
<meta name='created' content="1 June 1998'/>
<meta name="modified' content="13 June 2004'/>
<meta name="reference’ content=" http-/'web_nps_navv. mil'~brutzman’kelp /=

<meta name="reference’ content=" http:/'web.nps. navv.mil'~brutzman kelp/ KelpF orestDesi
<meta name="subject' content="Kelp Forest 3D models'/>
<meta name=accessRights' content="All content has permissions for free use. Please provide credit to the Naval Postgraduate School (INPS) Modeling Virtual Environments and Simulation
(MOVES) Institute />
<meta name="1dentifier' content=" hitp2’www.x3dbook.com/examples X 3dF or'WebAuthors KelpF orestExhibit KelpF oresthMam x3d /=
<meta name='generator’ content="{3D-Edit, http:/www web3d org’x3d'content README X3D-Edit html'/>
<meta name="license' content="_/_license html'/=
</head>
<l--

Index for ExternProtaDeclare definitions: ViewPositionOrientation. Wavpointlnterpolator
Indeax for DEF nodes: CENTER. WAVE, JEFFSCLOCK, K10 DEEP, K10 FLOOR, K10 LOCALE K11 DEEP, K11 FLOOR, K11 LOCALE K11 MIDWATER, K2 FLOOR,
K2 LOCALE. K2 MIDWATER. K4 FLOOR. K4 LOCALE. K4 MIDWATER. K7 FLOOR, K7 LOCALE. K7 MIDWATER. KelpExamplesNoBase, LEFT DEEP WAVE,
LEFT SHALLOW WAVE, MasterClock, Nancy, Nancvlnterpolator, NancyTransform, R2 DEEP, R2 LOCALE, R2 MIDWATER, R3 LOCALE, B3 MIDWATER, RS LOCALE,
RS SHALLOW, RIGHT DEEP WAVE_ RIGHT SHALLOW WAVE, Root, Viewpoints, WAVE CLOCK
Index for Viewpoint images: Viewpoint 1, Viewpoint 2, Viewpoint 3, Viewpoint 4, Viewpoint 5, Viewpoint 6, Viewpoint 7

£

&4 Find: |too|ti |@ Next € Previous [ Highlight al [ Match case

[=+ Done & 1.940s [ M 72.52.156.96 &' 70.134.87.160 & @ © # 0:906 {f @ Now: LightRain, 53°F < | Sun:55°F <& | Mon:54°F


http://www.x3dbook.com/examples/X3dForWebAuthors/KelpForestExhibit

) KelpForestMain.x3d (model/x3d+xml Object) - Mozilla Firefox (=13
Fle Edit View History Bookmarks Tools

il — T H S U s |

& [ ¥3D Spedification, ISO/IEC 1... 0 ¥3D for Web Authors, Kelp F... ¥0 Help: X3D Examples o [ [

Welcome to the NPS simulation of the
Monterey Bay Aquarium Kelp Forest

Find sharks! See new viewpoints!
Press PageDown, wait and watch.
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explore GEmGE seek leval back forward I i
~

& Find: | toolt
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<3 Viewpoint

Viewpoint provides a specific location and direction where the user mav view the scene. Background, Fog, NavigationInfo, TextureBackground and Viewpoint
are bindable nodes.

|DEF

[DEF ID #INPLIED]
DEF defines a unique ID name for this node, referencable by other nodes.
Hint: descriptve DEF names mmprove clanty and help document a model.

[USE IDREF #INMPLIED]

USE means reuse an akeady DEF-ed node [D, ignoring _all_ other atiributes and children.
Hint: USEmg other geometry (instead of duplicating nodes) can mmprove performance.
Warning: do NOT inchede DEF (or any other attribute vahies) when using a USE attribute!

deripren

[description: accessTyvpe initializeOnly, tyvpe SFString CDATA #IMPLIED]

Text description or navigation hint to be displayed for this Viewpoint,

Hint: use spaces, make descriptions clear and readable.

Warning: without description, Viewpoint is unlikely to appear on browser Viewpoints mem. Hint: many XML tools substitute XML character references antomatically i
needed (ke &=38; for & or &=234; for ™).

Interchange profile hint: this field may be ignored.

[position: accessType inputOutput, type SFVec3f CDATA "0 0 10]
Position (x, v, 7 in meters) relative to local coordinate system.

orientation

[orientation: accessType inputOutput, type SFRotation CDATA 001 0")

Rotation (axis, angle in radians) of Viewpoint, relative to default -Z axis direction in local coordinate system.
Hint: this is orientation _change  from default direction (0 0 -1).

Hint: complex rotations can be accomplished axis-by-axis using parent Transforms.

field O i

[fieldOfView: accessTvpe inputOutput, tvpe SFFloat CDATA "0.785398" (0..pi)]

Preferred minimum viewing angle from this viewpoint in radians. Small field of view roughly comresponds to a telephoto lens, large field of view roughly comresponds to a
wide-angle lens.

Hint: modifying Viewpoint distance to object may be better for zooming.

Warning: fieldOfView may not be comrect for different window sizes and aspect ratios.

Interchange profile hint: this field may be ignored.

[jnmp: accessType inputOutput, tvpe SFBool (truelfalse) "true"]
Transition mstantly by jumping, or smoothly anmate to this Viewpoint.
Hint: set jump=true for smooth camera motion when going to this viewpont.

[centerOfRotation: accessTvpe inputOutput, tvpe SFVec3f CDATA "0 00")
centerOfR otation point relates to Navigationlnfo EXAMINE mode.

[set_bind: accessType inputOaly, type SFBool (truelfalse) #FIXED "]
Sending event set_bind=true makes this node active. Sending event set_bind=false makes this node nactive. Thus setting set_bind to truefalse will pop/push (enable/ disable)
this Viewpoint.

|bind Time

[bindTime: accessType outputOaly, type SFTime CDATA #FIXED ™"
Event sent when node becomes active/nactive.

[isBound: accessType outputOnly, tvpe SFBool (true|false) #FIXED ")
Event true sent when node becomes active, event false sent when unbound by another node.

[containerField: NAMTOKEN "children')
containerField is the fisld-label prefix mdicating relationship to parent node. Examples: geometry Box, children Group, proxy Shape. containerField attribute is only supported
in XML encoding of X3D scenes.

[class CDATA #IMPLIED]

class is a space-separated list of classes, reserved for use by XML stylesheets. class attribute is only supported in XML encoding of X3D scenes.



http://www.web3d.org/x3d/content/X3dTooltips.html#Viewpoint

OrthoViewpoint

OrthoViewpoint provides an orthographic
perspective-free view of a scene from a
specific location and direction

o fieldOfView minX, maxX, minY, maxY values
(default -1 -1, 1 1) define minimum and
maximum extents of view, provided in units
of local coordinate system

e For a rectangular display:

width/height = (maxX-minX)/(maxY-minY)
e <component name="Navigation' level="3"/>
e Caution: often disorienting, special uses only



Navigation model 1

Users can select predefined Viewpoints
 Defines both position and direction of view

Users can further navigate around scene
 Using pointing device or hot keys
* Chosen viewpoint remains bound

These are the default navigation key responses

3D
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Key Emulated Action WALK mode FLY mode EXAMINE mode
Up arrow Pointer up forward forward orbit up

Down arrow Pointer down backward backward orhit down

Left arrow Pointer left left left orbit left

Right arrow Pointer right right right orhit right

5D
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Navigation model 2

User's current view can itself be animated

 ROUTE new position/direction event values to the
Viewpoint itself, or to parent Transform nodes

 User navigation offsets to that view remain in effect

* Thus “over the shoulder” viewpoints can follow a
moving object around, while still allowing user to
look around while in that moving viewpoint

Lefty and Lucy shark in the Kelp Forest Main
scene use this technique as virtual tour guide

3D oD,
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NavigationInfo node

NavigationInfo indicates how a browser might
best support user navigation in the scene

Multiple NavigationInfo nodes may exist in scene
* Or in multiple Inline scenes loaded together

NavigationInfo is an X3DBindableNode
* So only one NavigationInfo can be active at a time

* Follows the same binding rules as Viewpoint, but
note that they are easily selectable by end users

* Can be linked to a given Viewpoint by ROUTE that
connects isBound of one node to set bind of other

3D oD,
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NavigationInfo type

Primary field is type which indicates which of the
various modes of navigation are relevant
« "EXAMINE" best for rotating solitary objects
* "FLY" allows zooming in, out and around
« "WALK" also allows exploration, but on the ground
« "LOOKAT" use pointer to select geometry of interest
« "ANY" lets user select any mode
* "NONE" gives user zero control of navigation

MFString array default type=""EXAMINE" "ANY" "

» which gives users plenty of flexibility
web|3D )<3D
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NavigationInfo type details 1

« "EXAMINE" Used to view individual objects. Scene
navigation consists of rotating the user viewpoint
about the center of the observed object. The
centerOfRotation field of the currently bound
Viewpoint node values determines which local point
centers the view rotation.

« "WALK" Used when exploring a virtual world on
the ground. The user’s eye level stays above the
ground geometry and collision detection prevents
the user from falling if underlying geometry is
present.

3D oD,
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NavigationInfo type details 2

« "FLY" Similar to "WALK", but terrain following and
collision detection is ignored. This type of
navigation has the fewest constraints. Shifts the
current view and related centerOfRotation values to
track or zoom toward objects of interest to user.

 "ANY" Browser is allowed to provide whichever
navigation type seems appropriate for the task at
hand, modifying the user interface if necessary.

* "NONE" All navigation disabled and hidden.
Navigation remains possible via animation of
viewpoint fields or by binding other viewpoints
(using viewpoint-list selection or Anchor node).

3D oD,
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NavigationInfo speed, headlight

speed determines how fast navigation occurs
 Default value 1 meter/second is usually pretty slow
* Might need to vary widely from ground to space

* Might need multiple NavigationInfo nodes matching
different viewpoints (high speed for flying, low
speed for walking around or examining objects)

headlight is whether a light is shining ahead from
user's point of view

* Otherwise one or more Light nodes is needed
(covered in Chapter 11), or else world goes black

3D ><39 37
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NavigationInfo transitions

transitionType determines type of path followed
when transitioning between viewpoints
« "ANIMATE" browser chooses smoothing algorithm
« "LINEAR" interpolation of position, orientation
« "TELEPORT" immediate repositioning to destination
transitionTime

» initial array value used for linear, otherwise multiple
values can be used by browser-specific "ANIMATE"

transitionComplete lets author know when done

* SFBool boolean event sent when move is finished,/
web|3D )<3D
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avatarSize SFVec3f array

avatarSize[0] = 0.25m
Allowed collision distance

4’ 47
<NavigationIinfo avatarSize='0.25 1.6 0.75'/>

¢ avatarSize[1] = 1.6m

Viewpoint height above terrain

¢ avatarSize [2] = 0.75m

Maximum step-over height

Y=0

\ I
Local ground level
© 2007, Daly Realism and Don Brutzm

X3D: Extensible 3D Graphics for Web Authors x3dGraphics.com



NavigationInfo visibilityLimit

visibilityLimit defines the maximum range that
may be rendered by the browser

* Measured from the user's point of view

* Geometry beyond that distance are not drawn

* visibilityLimit='0.0' means no limits are imposed
Quality thumbrule: meet following relationship

» gvatarSize.collisionDistance [ visibilityLimit < 10,000

* Avoids floating-point roundoff error on graphics card
and almost-coplanar polygon tearing/aliasing

 Exactly coplanar polygons still suffer from aliasing ,
web|3D )<3D
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W Navigationinfo.x3d - Editor =3
%Navigaﬁnnlnfﬂ.ﬂd xl

REB-5- ATHTE £#L% G 00 v¥ 9
<?¥ml version="1.0" encoding="UTF-8"2>

<IDOCTYPE X3D PUBLIC "ISO//Web3D//DTD E3D 3.1//EN" "http://wuw.weh3id.org/specifications/x3d-3.1.dcd">
<H3D profile='Immersive' wversion='3.1' xZmlns:xsd='http://wuv.w3.org/2001/XML3chema-instance’

xsd:nollamespaceSchemalocation="http://wvww.web3id.org/specifications/ x3d-3.1.xsd' >

<head>

<meta content='NavigationInfo.x3d' nams='title' />

<meta content='NavigationInfo override example for EKelp Forest world.' nams='description'/:

<meta content='Leonard Daly and Don Brutzman' nams='greator'/ =

<meta content='14 November Z005' nams='created' />

<meta content='g January 2008' namse='modified' />

<meta content='http://X3dGraphics.com' nams='reference'/ />

<meta content='http://www.wveb3id.org/x3d/content/examples/help.html' nam=='reference'/>

<meta content='Copyright (o) 2005, Daly Fealism &amp; Don Brutzman' nams='rights'/ =

<meta content='X3D book, X3D graphics, X3D-Edit, http://wuw.x3dGraphics.com' nams='subject'/>

<meta content='http://X3dGraphics.com/examples/E3dForTebAuthors/Chapterfd—-Vievingllavigation/NavigationInfo.x3d!'

name='identifier' /> ¥ Edit NavigationInfo [Xl
<meta content='X3D-Edit, https://savage.nps.edu/X3ID-Edit' nams=='gensrat

<meta content='../license.html' nams='license'/ />
</ head=>
<Scensx USE

DEF ® | containerField

type |[SEGINS

governs tl wigation modes
<MNavigationInfo typese='"EXAMINE"™ "ANY"™'/ >
<Inline url='
", . /EelpForestExhibit/EelpForestMain.x3d"”
", ./ /EelpForestExhibit/EelpForestMain.wel"™
"http://E3dGraphics.com/examples/ E3dForTebAuthors/EelpForestExhibit, speed
"http://E3dGraphics. com/examples/X3dForTebAuthors/EelpForestExhibit
</Scenes>
_<EX3D>

hieadlight

fransitionType hJNEAR

transitioriTime |1

visbilityLimit |0

avatarsize (0. . |l0.75

| oK ||Car1ce||| Help |

INS
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= NavigationInfo

Navigationlnfo describes the viewing model and physical characteristics of the viewer's avatar.

Hint: for inspection of simple objects, usability often improves with type="EXAMMINE"™ "ANY™

Hint: NavigationInfo types ""WALK" "FLY"' support camera-to-object collision detection. Background, Fog, NavigationInfo, TextureBackground amd
Viewpaoint are bindable nodes.

HEF

|[DEF ID IMPLIED]
DEF defines a unique [ name for this node, referencable by other nodes
Hint: desenptive DEF names maprove clanty and help document a model

USE

|[USE IDREF #IMPLIED)

USE means rense an akeady DEF-ed node [D, ignoning _all  other attributes and children
Hint: USEmg other geometry (instead of duplicating nodes) can improve performance
Warning: do NOT mchude DEF (or any other attnibute vaboes) when using a USE attribute!

erpe

|[tvpe: accessType mputOutpat, tvpe MFString CDATA "EXAMINE™ "ANY"]

Enter one or more quoted Strings: "EXAMINE® "WALK" "FLY™ "LOOKAT" "ANY™ "NONE". Hmt for mspection of sanple objects, usabdity often mproves wath
type="EXAMINE" "ANY". Hmnt: types WALK and FLY force stnict camera-to-object colision detecton. Hmt 522 Colkson node for further detads on camera-to-object
colksson detection. Hmt Strngs can hanve onaltiple valaes, so separate each string by quote marks [ “hitpe/worw url ] org” Thtpewwewe arl 2 org” "ete” |

Ii'nh'rrh.'mi_!‘q' profile hint: ths held may be iitnl.)qer,i

I|spee-d'. access [ype impatOutpat, tvpe SFFloat CDATA "1.0%]

[, +anfinsty’) Default rate at which viewer travels through scene, meters'second
Warning: default 1 m's usually seems slow for ordinsry navigation
|Interchange profile hint: this field may be ignored.

lasdligta

[headlight: accessTyvpe inputOutput, tvpe SFBool (true|false) "true™]
Enable/disable drectional hght that always pomts i the direction the user is lookmg

P FRETE

[avatarSize: accessTvpe inputQutput, tvpe MFFloat CDATA "0.25 1.6 0.75"]

avatarsize trplet values are; (a) colbsion destance betoveen user and geometry (near culbng plane of the view frustrem) (b) viewer height above terraan (c) tallest heght viewer
can WALK over, Hint keep (vistbiityLamst / avatarSize CollisionDestance) < 10,000 to avord aliasing artifacts (1.2, polvgon “tearmg™)

Interchange profile himt: this fisld may be ignored

vidbility Lims

[visibilitvLimit: accessTyvpe inputOutput, tvpe SFFloat CDATA "0.0"]

Geometry beyvond the visibaityLimat may not be rendered (far culbng plane of the view frostrum). visibilitvLamit=0.{) indicates an mfinite visibiity bmit. Hint- keep visibity L mt
>= pero. Hat keep (vistbilityLmit / avatarSize ColisionDistance) < 10,000 to avoid aBasmg artifacts (Le. polygon "tearing”)

Interchange profile hint: thes field may be ignored.

eanitieaType

Ester one of more quoted Strmgs: "ANIMATE™ "LINEAR" "TELEPORT"
Interchange profile hint: tus feld may be ignored

oramien T eme

[tramsition Time: accessTyvpe inputOutput, tvpe MFFloat CDATA "1.0")
Duration of viewpomt transition. Hint: if transitionType is "ANIMATE", transitonTme provides browser-dependent ansmation parameters
Interchange profile hint: this field may be ignored.

[transitionComplete: accessTvpe outputOaly, tvpe MFFloat CDATA #FIXED "]
Event signaling viewpomt transition complete
Interchange profile hint: thes fisld may be ignored

el _imd

[set_bind: accessTvpe impatOaly, tvpe SFBool (trae|false) sFINED ")

‘ltn asition Type: accessTyvpe inputQuiput, type MESiring CDATA "ANIMATE")
|5tl‘ti11._|{ set_bind true makes this node active setting set_bind false makes this node mactive, Thus setting set_bind true false will pop'push (enable'disable) this node

[bind Time: accessTyvpe outputOnly, tvpe SFTime CDATA #FINED ")
Event sent when node becomes acthve/mactive.

nBsand

[isBound: accessTvpe ontputOnly, tvpe SFBool (true/false) sSFIXED ")
Event true sent when node becomes active, event false sent when unbound by another node

ol ke Fitied

[containerField: NMTOKEN "children"]
containerField is the field-label prefix mdicating relatonship to parent node. Examples: geometry Box, children Group, proxy Shape. containerField attribute is only supported
inn XML encoding of X3D scenss
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¥ AliasingExample.x3d - Editor
e AliasingExample.x3d Xl

BE-5- AaHE £ % o

o0 v¥ =

B
RO

<?xmml version="1.0" encoding="UT
<IDOCTYPE X3D PUBLIC "ISCQ//Weh3D

wmrines = Aliasing (tearing) of polyg

- <head:>

<meta content='AliasingExample.x3d' nams='title'/>»

<meta content='Illustrates the sffect of aliasing (tearing) by the coplanar overlap of two cubes with different colors.'
name="'description' />

<meta content='Leonard Daly and Don Brutzman' name='greator'/>

<meta content='19 June 200&' name='created'/:>

<meta content='7 January 2008' namse='modified'/>

<meta content='http://X3dGraphics.com' name='reference'/>

<meta content='http://www.web3d.org/x3d/content/examples/ help.html' nams='reference'/>

<meta content='Copyvright (c) Z00&, Daly Realism and Don Brutzman' nams='rights'/ >

<meta content='X3D book, X3D graphics, X3D-Edit, http://wyw.x3dGraphics.com' nam=='subjsct'/>

<meta content='X3D-Edit, https://savage.nps.edu/E3D-Edit' name='generator'/:>

<meta content='../license.html' nam=='license'/>
- </ head>
[=] <3cenes
O or="' 1 . .
<Background skvyColor='1 1 1'/> ®j3D Viewer

<NavigationInfo headlight='trus' type='"EEAMINE"™ "ANY"'/ />
<Viewpoint description='Book View'/:>

- <Transform translation='-.25 0 0'>

<Shapes:>

- <AppEarancex

<Material diffuseColor='1 0 0'/>

- </ Appearance:

<Box/

r </Shape>

- </ Transform:

- «<Transform translation='.25 0 0'>
<Zhape=>

- <AppEarance:=

<Material diffussColor='0 1 1'/=
- </ Appearance>

<Box/ >

- </ Shape>

- </ Transform>

ons

<meta content='http://X3idGraphics.com/examples/E3dForWebiuthors/Chapter04—-Vievinglavigation/AliasingExample.x3d' name='identifier'/=>

- </ Scenss 6 ‘%’ @ ﬁ @}' { Book ... = }

S| </ H3D=

=382

29:13 ||INS
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Anchor node

Anchor is another grouping node that can
contain other nodes

Geometry rendered by contained nodes is active
and can be selected by user

 User clicking on Anchor geometry launches url link
(.html .x3d mailto: etc.)

« thus similar to HTML anchor tag <a href="url”>link</a>
 Alternatively can select a viewpoint in the scene
(similar to HTML bookmark)
Selected link can replace current X3D scene, or
else launch into another browser window 3D

3D
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http://www.w3.org/TR/html401/struct/links.html#h-12.1

Anchor description

The description field provides the user with a
single-string summary of what is selected
when the Anchor geometry is selected, e.g.

* description='click door, open portal to new world'
* description="jump to next viewpoint...'

X3D browsers usually pop up the text description
when the pointing device is over the selection
geometry

3D ><3945
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ur! Uniform Resource Locator

The ur/field provides either

 Address to new X3D scene, HTML page, or another
Web resource, or else

* Viewpoint bookmark within the scene
MFString array provides alternate url addresses
 url addresses can be either local or online

* Point to alternate versions of same resource

« X3D browser goes sequentially through ordered list,
one at a time, until one retrieval succeeds

3D oD,
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Anchor parameter

parameter provides additional information to
browser regarding redirection of loaded result
« parameter="target=_blank' sends to new frame
» parameter="target=frame4' sends to named frame

« May be ignored if browser is solely X3D capable,
rather than (for instance) a Web-browser plugin

Once again, designed to match functionality
found in HTML anchor tag

3D ><3DM
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http://www.w3.org/TR/html401/present/frames.html#adef-target

Anchor hints and warnings

Strictly match capitalization of directories and
file names

* Unix and http are case sensitive and fail otherwise

* Windows is forgiving but actually this hides errors
XML escape characters

* & (ampersand) &amp;

« ' (apostrophe) &apos;

« " (double quote) &quot;

3D ><3948
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http://www.w3.org/TR/html401/sgml/entities.html

AnchorComparison.x3d scene

_orange text to la
lonterey Bay Aquariul
kelp forest HTML page

Click yellow text to move
to a diagonal Viewpoint

Click green text to load
X3D Coordinate Axes scene

web|3D
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http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/AnchorComparison.x3d
http://www.montereybayaquarium.org/efc/kelp.asp
http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter03-Grouping/CoordinateAxes.x3d

e AnchorComparisonx3d =

EER-E- A FfBfriraxlen v

21 -]
22
23
24
25
26
27
28
29
30
31
32
37
38
39
43
48
47
48
49
50
51
52
53
54
59
60
61
L¥
683
64
65
66
a7
(1
69
70
75
78
77
78
79
B0

<Scenel>
<Viewpoint DEF='FrontView' description='Front wiew Anchor text' position='0 0 8'/>

<Viewpoint DEF='AngledWView' description='S5ide wview Anchor text' orientation='0 1 0 0.7285 position='6 0 &'/>
<Transform translation='0 or>

<!-— First R ] 1 iz a web page —-->

=Anchor DEF='Lnch ample' description='"Aguari Exhibi Web Site' parameter='"target= blank"'

url='"http:/ montereybavaquarium. org, Skelp.asp™ ">
<Shape>

«<Text string='"Click orange text to launch" 1 vy Bay Adu iu "kelp forest HTML page™'>
<FontS5tyle DEF='LocalFont3tyle'
</Text>
</ Shape>
<!-— Rdd t©
</anchor>
</Transform>

<!- I Ar ! T u a different wviewpoint

<hnchor description='Move view to diagonal Viewpolint' url=""#AngledView"'>
<Shape DEF='AnchorlMe=zzageZ'>
<Text string='"Click vellow text to move"™ "to a diagonal Viewpoint™':»
<Font5tyle USE='LocalFont3tyle'/>
</Text>
</ Shape>
<5hape USE='TransparentBoxForEasierU=zerSelection'/>
</Anchor:>
</Transform>

<inchar url='"../Ch v ouping/Coordinatelxes.x3d" "http://X3dGraphicE.com/examples,/X3dForWebAuthors/Chapter03-G

<5S5hape DEF='REnch

«<Text string='"Click green text to load X3D" "CoordinatelAxes.x3d scene"'>
<FontStyle USE='LocalFontStyle'/S>

</Text>

</ Shape>

<Shape USE='TransparentBoxForEasierUserSelection'/>

</anchor>
</Transform>

=" AnchorComparison.x3d scene, X3D-Edit

< /3D

(LI 3



http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/AnchorComparison.x3d
http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/AnchorComparison.x3d
http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/AnchorComparison.x3d

Anchor example scene, editor

Monterey Bay Aquarium Kelp Forest
Click orange text for
Monterey Bay Aquarium

kelp forest web site

web|3D
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W Edit Anchor

]

containerField DEF (=) |Anch-:urExampIe |
I:I|:" dren d USEQ| [~]
Srrroe Agquarium Exhibit Web Site
http: /fwww.mbayaq.org/fefc/kelp.asp
url
(<) [Edit)[Lanch][read]  [+][-][€](€] [2)
parameter target=_blank
bboxCenter |Cl | |CI | |G ‘
bboxSize |—1 | |-1 | |'1 |

| ()4 I|Cance||| Help |

51
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affe Anchor x3d x]

BE-L- Qe #£% &2 00 v ¥ 9

N

<?¥ml wversion="1.0" encoding="UTF-8"?
<IDOCTYPE X3D PUBLIC "ISCQ//Web3D//DTD E3D 3.1//EN" "http://wwy.wsb3d.org/specifications/x3d-3.1.dcd">
<¥3D profile='Immersive' wversion='3.1' zZmlns:xsd='http://www.w3.org/2001/EML3chema-instance'
wsd:nollamespaceSchemalocation="'http://wyw. webh3d. org/specifications/x3d-3.1.xsd' =
<head>
<meta content='Anchor.x3d' nams='title'/:>
“meta content='Anchor example using the Eelp Forest world.' name='description'/>
<meta content='Leonard Daly and Don Brutzman' name='creator' />
<meta content='14 November 2Z005' nams=='created' />
“meta content='7 January 2007' name='modified' />
<meta content='Show Anchor link to Monterev Bay Aquarium webh site for Eelp Forest exhibit' name='reference' />
<meta content='http://vvw.mbavaq.org/efc/kelp.asp' name='reference'/:>
<meta content='http://wow.web3id.org/x3d/content/examples/help.html' nams='reference' />
<meta content='Copyright (c) 2005, Daly Bealism Lamp; Don Brutzman' nams='rights'/:=
<meta content='X3D book, X3D graphics, E3D-Edit, http://wuw.x3dGraphics.com' nams='subdesct'/>
<meta content='http://E3dGraphics.com/examples/X3dForebAuthors/ Chapter04-Vievingllavigation/ Anchor . x3d’
nam=='identifier' /=
<meta content='X3D-Edit, https://savage.nps.edu/E3D-Edit' nams='gensrator' />
<meta content='../license.html' nam=='licenses'/>
</ head>
«<Zoenex
<Transform translation='0 8§ 30'>
<Viewpoint description="wview Anchor text" position="0 -1 12"/=>
<Anchor DEF=!'AnchorExamplese' description='Agquarium Exhibit Web Site!
paramster='target=_blank' url='http://wvw.nbavag.org/efo/kelp.asp' =
<8hape bbox3ize='-1 -1 -1'>
<Text string='"Click orangs text for" "Monterevy Bavy Aquarium” "kelp forest webh site!':»
<FontStyle Jjustify='"MIDDLE™ "MIDDLE"™' siz=='0.&'/>
</ Texts
<Appearance:
<Material DEF='Autumnll' ambisentlIntensity='0.25&41' diffuseColor='0.,7955918 0.273554 0.00&8&1'
shininess='1' specularColor='0.48€55 0.319155 0.44403&' />

</Appearance:
</Zhape> =
Anchor.x3d scene, X3D-Edit
</ Transform: u ,
<Inline url='",./EelpForestExhibit/EelpForestMain.x3d4"

", . /EelpForestExhibit/KEelpForestMain.url”

"http://E3dGraphics. com/examples/K3dForWebAuthors/KelpForestExhibit/EelpForestMain. k34"

"http://E3dGraphics.com/examples/X3dForWebAuthors/EelpForestExhibit/EelpForestMain. wrl™' /=
</ Zcenes

Lrre T
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http://x3dgraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/Anchor.x3d

Anchor is a Grouping node that can contain most nedes. Clicking Anchored geometry loads content specified by the url field, Loaded content completely

replaces current comtent, Hi parameter 15 same window,
Hint: insert a Shape node before adding geometry or Appearance.
|DEF ID #IMPLIED]

DEF defines a wnque D name for this node, referencable by other nodes

I III: | I.‘Ilt' '--.'|i'|:"'r.':" D'.':F DLEE S SOpTOvE clarty iEI(I. I'.:"I'FI I.Il\.ll\.'IZI'.:"I'll a I:III\.:':!:"I

IUSE IDEEF #IAMPLIED]

USE means reuse an already DEF -ed node ID, ignoning _all_ other attributes and children

Himi: USEmg other geometry (mstead of dupbeatng nodes) can maprove performance

Al do NOT inchade DEF (or any other attribute vaboes) when using a USE anribute!

|[description: accessTvpe inputOutput, tvpe SFString CDATA #IMPLIED]

Text description to be displayed for action of this node. Hint many XML tools substitute XML character references sutomatically & needed (ke &238; for & or &234; for ©

Imterchange profile hint: this field may be ignored
[url: aceessType imputOutpat, tvpe MFString CDATA #IMPLIED)

Address of replacement world, activated by chckang Anchor geometry

Hint: pamp to a world's mternal viewpoint by appendng sieopomt name (&g, #ViewpomtName, somsOtherCoalWorld srdoGrandT our)
Hint: pmp to a kecal viewpomt by oaly using viewpomt name (&5 #GrandTowr)

Hint: Strmgs can have multiple values, so separate each string by quote marks [ Thetp: el org” Thitpe w2 org” "ete.” ]

Hint: XML encodmng for ™ is &quot; (a character sntity)

| stmictly match directory and filsname capatabzation for hitp knks!

Hint: can replace embeddead blankis) in wl quenies with %e20 for each blank character

Hint: pop up a new wandow with wl vale as follows: "JavaScptomdow openpopop. himl, popup’, width=1240 haight=240") location href="Helo World wil™

JE— [parameter: accessTyvpe inputOutpat, rype MFString CDATA #IMPLIED]

Passed parameter that sipnalls web browser how to rediect wl loading. Hint set parameter to target=_blank to load target url into a blank frame. Hint set parameter o
LErE el ﬁ.:n':_l:l.:l:ur 1o load tar Bet wrl info ancther frame. Hint ‘.-I.l:':u_.:'.- can have |:|'.'.|]I:_,JJ: vahses, so Leparale each :.hi.rlg_ |.l:-' aote markes -:.'I['.[."' www o] \.':!:'_-
“hitpwww el org” “ete.” )

Imterchange profile hint: this feld may be ignored

|bhoxCenter: accessTyvpe imitializeOnby, type SFVec3f CDATA "0 0 07)

Bounding box center: position offset from ongn of local coordinate system

|bboxSize: accessType mitialze Only, tvpe SFVec3I CDATA -1 -1 -17]

Bounding box size: automatsc alculated, can be spectfied as an optEnraton or constramt

— |comtainerField: NAITOKEN "children™]

contamerField is the field-label ].'llcﬂ-'_\. :|J.ia.'.|J'.ir.=" :l::..:ll;cauh:ip 1 piarent node E!'.a.l:||.l|.c:- Bedanetry Bax, children f:reu-p PrOXY ‘}|'....1'|.'lc contamerField aribute is l.u:.]:. -_-.u-r_-;_*-m'[rf_'
in XML encoding of X3D scenes

[class CDATA #INIPLIED]

class is a space-separated list of classes, reserved for use by XML stylesheets. class attribute is only supported in XML encoding of X3D scenes
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Billboard node

Billboard is another X3DGroupingNode

Child-content geometry faces user
 Special effect that improves readability or visibility

axisOfRotation determines Billboard pivot point
 Relative to local coordinate system

* Default is axisOfRotation='0 1 0' which swivels
about vertical (Y axis)

 Rotations unpredictable when view above (on axis)
» Define axisOfRotation="0 0 O' for circular rotation in

any direction, always fully facing the user |
web|3D )<3D
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Billboard hints and warnings

DEF, USE allowed for multiple Billboards nodes
« Each copy should independently face user

Put Billboard as close to moving geometry as
possible, nested inside a positioning Transform

 Usually bad idea to put Transform inside Billboard

Do not put a Viewpoint under a Billboard
 Creates a feedback loop

* Unpredictable behavior likely to result
web|3D 3D
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<?xml version="1.0" encoding="UTF-8"?>
<1DOCTYPE X3D PUBLIC "ISCQ//Web3D//DTD X3D 3.1//EN" "http://wuw.wsb3d.org/specifications/x3d-3.1.ded">
<H3D profile='Immersive' wversion='3.1' xmlns:xsd='http://www.v3.org/2001/XMLSchema-instance'

xsd:nolNamespaceSchemalocation='"http://wwv.web3d.org/specifications/x3d-3.1.xsd'>

<he=ad:>

<meta content='Billboard.x3d' name='title'/>

<meta content='Illustrates Billboard operation using Eelp Forest example scenes for Figure 4.4, E3D for Web Authors.' name='description'/
<meta content='Don Brutzman and Leonard Daly' nams='creator'/>

<meta content='13 June 2004' nam=e='created'/>

<meta content='7 January 2007' name='modified'/>

<meta contcent='http://web.nps.navy.mil/~brutzman/kelp' nams='reference'/>

<meta content='http://web.nps.navy.mil/~brutzman/kelp/KelpForestlesignPaper.pdf' name='reference'/>

<meta content='Kelp Forest 3D models' nams='subject'/:=

<meta content='Revisions Copyright (c) 200&, Daly Fealism and Don Brutzman. Original content has permissions for free use. Pleass prowvids
<meta content='http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter04-Viewingllavigation/Billboard.x3d' nams='identifisr'/>

<meta content='X3D-Edit, https://savage.nps.edu/X3D-Edit' name='genserator'/:>

<meta content='../license.html' nam=='license'/>
</ head>
«Jcens>
<Background groundAngle='1.309 1.571' groundColor='0.1 0.1 0.0 0.4 0.25 0.2 D.& 0.& 0.8' skyviAngle='1.309 1.571' skyColor='0.0 0.5 1.0 0O.C
<Vieypoint description='Text messages from ahead' position='0 -5 45' />
<Vieypoint description='Text message Billboard effect' orientation='0 1 0 0.8&' position='37.01 -5 25.59'/=
{EillboardlaxisOfPDtatiDn='D 1 0=
<Inline url=' . / -
", ./EelpForestExhibit/ IntroductionMessage.wrl” w Edit Billboard E'
", ./EelpForestExhibit/ IntroductionMessage . x3d4"
"http://E3dGraphics.com/examples/X3dForTebiuthors/KelpForest
"http://E3dGraphics.com/examples/X3dForebAuthors/KelpForest DEF | | containerField
</Billboard:
<Inline url=' SE {j []
", ./EelpForestExhibit/KelpTank.wrl"
", . /EelpForestExhibit/HelpTank.x3d"
"http://E3dGraphics.com/examples/X3dForTebiuthors/KelpForest . .
"http://E3dGraphics.com/examples/X3dForVebiuthors/KelpForest axisOfRotation |I:I | | | |I:I |
</Scenss
</X3Ds bboxCenter |D | |D | |D |
bboxSize |1 -1 |-t |
| K | | Cancel | | Help |

INS


http://x3dgraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/Billboard.x3d

Billboard example

Starting at initial
viewpoint and
navigating with
mouse or arrow
keys reveals that
Billboard Text
remains facing
the viewer,
improving
readability

web|3D
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Welcome to the NPS simulation of the
Monterey Bay Aquarium Kelp Forest

i,

Find sharks! See new viewpoints!
Press PageDown, wait and watch.

Welcome to the NPS simulation of the
Monterey Bay Aquarium Kelp Forest

Find sharks! See new viewpoints!
Press PageDown, wait and watch.


http://www.x3dbook.com/examples/X3dForWebAuthors/KelpForestExhibit/KelpForestMain.x3d

Billboard is a Growping node that can contain most nodes. Content faces the user, rotating about the specified axis. Set axisOfRotation=0 0 0 fo fully face the
cCamera.
T Billboard i o5e & geometry as possible, nested inside Transform for local coordinate
i Billboard,
insert a Shape node before adding geometry or Appearance.

[DEF 1D #IMPLIED]

def aw

- Fr
|USE IDEEF #INIPLIED]

bbeal smiar

hape. containerField attribute i

ted m XML en



http://www.web3d.org/x3d/content/X3dTooltips.html#Billboard

Collision node

Defines camera-to-object collision-detection
properties between child geometry and user

» enabled="true' blocks user navigation through the
geometry

» enabled="false' allows user navigation through the
geometry

Not used for object-to-object collision detection

Authors can detect when collision occurs
* SFTime outputOnly event collideTime

* SFBool outputOnly event /sActive |
web|3D )<3D
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Collision detection and terrain following

Terrain following depends on +Y axis being “up”

 Other coordinate systems are possible but do not
match this X3D convention

* Thus datasets using other coordinates must be
converted to match
WALK mode is another form of collision detection

 Viewer's camera drops until NavigationInfo avatar
rests on geometry serving as the ground plane

 Step-over distance (an avatarSize parameter)
governs whether user can rise over obstacles

3D ><39 60
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Collision proxy field

Child geometry may be quite detailed, irregular
» Complicating collision-detection calculations and
thus slowing rendering performance
Can substitute SFNode proxy child as alternate

» Shape containing a Box, Sphere or Cylinder can
provide simplifying geometric alternative

* proxy geometry is not rendered

<Collision DEF='Example' enabled='true'>
<Shape containerField='proxy'><Cylinder/></Shape>
<Inline url='SomeComplicatedObject.x3d'/>

Web <3/CDollision> 3D

CONSORTIUM 61



http://www.web3d.org/x3d/specifications/ISO-IEC-FCD-19776-3.2-X3DEncodings-CompressedBinary/Part03/concepts.html#X3DCanonicalForm
http://www.web3d.org/x3d/specifications/ISO-IEC-FCD-19776-3.2-X3DEncodings-CompressedBinary/Part03/concepts.html#X3DCanonicalForm

Collision hints and warnings

<NavigationInfo type=' "WALK" "FLY" '/>
modes support camera-to-object collision
detection

Only polygonal geometry can be used for
collision detection
* No points or lines
» Special limitation: no Text node collisions

* Nevertheless you can achieve the same collision
effects by adding a transparent Box or other shape,
thus providing necessary polygons as boundaries

3D oD,
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w Lo 0 a dito L]

e Collision x3d x| MNEL
&6 QSR #% &% o0 v9 P

<?¥ml version="1.0" encoding="UTF-8"?

<IDOCTYPE X3D PUBLIC "IZO//Web3D//DTD X3D 3.1//EN" "http://www.webid.org/specifications/x3d-3.1.dcd">

E <X3D profile='Immersive' version='3.1' xmlns:xsd='http://vww.w3.org/2001/EMLS3chema-instance' xsd:nollamespaceSchemalocation='http://wuv.web3d,

<head:=-

<meta content='Collision.x3d' name='title'/>

<meta content='Illustrate Collision node: fset enablsd="trus" to block zooming through glass. 'lna.me='descriptian'_a’>

<meta content='Don Brutzman and Leonard Daly' name='gcreator'/:>

<meta content='1 June 1998' name='created' /> W Edit Collisior

<meta content='13 June 2Z004' nam=='translated'/>

<meta content='7 January 2008' nam=='modified'/> \ . i

<meta content='http://web.nps.navy.mil/~brutzman/kelp' nams='reference'/> DEF|® | \ | containerfield

<meta content='http://web.nps.navy.mil/~brutzman/kelp/EelpForestDesignPaper.pdEf!’ LUSE O3 * |

<meta content='Kelp Forest 3D models' nams='subject' />

<meta content='RBevisions Copyvright (o) 200&, Daly Pealism and Don Brutzman. Origil enabled

<meta content='http://E3dGraphics.com/examples/X3dForTebAuthors/EelpForestExhibiy \

<meta content='http://X3dGraphics.com/examples/X3dForTebAuthors/ Chapter04-Viewing colideTime | \ |

<meta -:-:unt-ant='X3D—]§!dit, https:_a’_a’savage..nps.edu_a’XSD—Edit' name='generator' /> axisOfRotation | \ | | | | |

<meta content=',./license.html' name='license'/> \
- </head> bboxCenter |0 \ | |0 | |O |
= <3cens> \

<MNavigationInfo spesd='3"' type='"FLT" "ANY"'/ /> bboxSize |_1 \ | |_1 | |_1 |

<Viewpolnt description='Outside Tank' orientation='0.21 0.97 -0.14 1.202' positidg

<Viewpoint description='Inside Tank' orisntation='0.21 0.97 -0.14 1.202' positior | QK I|Can'3‘3| || Help | =
[-] | <Collision enabled='false'>

<Inline url='",./KelpForestBghibit/EelpTank.wrl™ "../EelpForestExhibit/EelpTank.x3d"™ "http://X3dGrdphics.com/examples/ X3dForebAuthors,

n </Collision>
- </ Scene>
L| «/¥3D>

initial view outside tank glass zoom into tank, collision off blocked by glass, collision on

4 | d> @ oy teide Tame »| @ |5 &k ]8R | kide Tank | & | &k e SR


http://x3dgraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/Collision.x3d

Collision example

Example screen shots
first show the viewer
being stopped by
glass geometry, then
the viewer passing
through the tank glass
for a closer view.

Collision enabled="true"
or enabled="false"
result in different
navigation responses.

web|3D
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—
Collision detects camera-to-object contact using carrent Viewpoint and NavigationInfo avatarSize. Collision is a Grouping node that handles collision

detection for its children. Collision can contain a single proxy child node for substitute collision-detection geometry. Note: proxy geometry is not rendered.
Mote: PointSet, IndexedLineSet, LineSet and Text do not trigger collisions.

¥ Collision

Hint: improve performance using proxv for simpler contact-calcalation geometry,

] I:.'|| - ‘iﬂ'l i?_:l‘lillnlﬂ I-“ !I\ ilﬂl."u I"Y'l -ilh o I'-] .t‘"‘ '\.|:||:|||nr|r! camera-io I'Illlil'l.'! I.'I'I]Ii‘hilll'l Iil"l l'f‘il)ﬂ.
Hint: insert a Shape node before adding geometry or Appearance.

[DEF ID sIMPLIED]

DEF defnes a unique [D name for this node, referencable by other nodes

Hint: descrnptive DEF names mprove clanty and help document a model

[USE IDREF SIMPLIED)

USE means reuse an abready DEF -ed node ID, mnorme _all  other attnbutes and children
Hint: USEing other geometry (nstead of duplicating nodes) can mmprove performance
Warning: do NOT inclode DEF (or any other attribute vahoes) when using a USE attribute!
[bboxCenter: accessTvpe imitializeOnly, tvpe SFVec2f CDATA "0 00"

Bounding box center: position offset from origm of local coordinate system

[bboxSize: access Tyvpe imitializeOnly, type SFVec3f CDATA -1 -1-1"]

Bounding box size: automatically calculated, can be specified as an optimization or constramt

[emabled: accessType inputQutput, tvpe SFBool (truelfalse) "true™]
Enables/disables collision detection for children and all descendants
Hint: former name “collide” in VEML 97 specification

[isActive: accessTyvpe ontputOnly, tvpe SFBool (truelfalse) 5FIXED ")

isActrve truefalse events are sent when triggening the sensor, sActve=true when view-object collsion coours, isActive=false when view-object collision no longer coous
[collideTime: accessType ontputOaly, type SFTime CDATA #FINED "")]

Time of collision between camera (avatar) and geometry

onixinerFieid [contaimerField: NAMTOKEN "children")

containerField is the field-label prefic ndicating relatonship to parent node. Examples: peometry Box, children Group, proxy Shape. contmnerField attribute is only supported
m AML encodmg of X530 scenes

[elass CDATA #INPLIED]

class is a space-separated bst of classes, reserved for use by XML stvlesheets. class attnibute is only supported in XML encoding of X3D scenes



http://www.web3d.org/x3d/content/X3dTooltips.html#Collision
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File formatting

X3D-Edit has a Netbeans capability for formatting

 Alt-shift-F Format acts upon highlighted text blocks,
also available via right-click menu

* Warning: do not reformat embedded ECMAscript
source code

X3D Canonicalization (C14N) also reformats X3D

» Performed prior to examples being placed in archive
* Can invoke in X3D-Edit using C14N button
 Preferred method for file formatting

3D ><3D 67
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http://www.netbeans.org/kb/60/java/editor-tips.html
http://www.web3d.org/x3d/specifications/ISO-IEC-19776-3-X3DEncodings-CompressedBinary/Part03/concepts.html#X3DCanonicalForm
https://www.movesinstitute.org/bugzilla/show_bug.cgi?id=1461

Pretty-print HTML capabilities

Pretty print means to reformat nicely in HTML,
usually with color coding
» facilitates reading and printing

X3D-Edit has this Netbeans feature
* File > Print to HTML

X3dToXhtml.xslt stylesheet

* Includes indices and hyperlinks to DEF/USE,
ROUTEs, images, url values, prototypes, etc.

* Can be launched via XSL Transformation button

* Available via X3D-Edit > X3D > Export menu
web|3D )<3D
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http://www.web3d.org/x3d/content/examples/help.html#Conversions
https://www.movesinstitute.org/bugzilla/show_bug.cgi?id=1549

Fle Edit View History Bookmarks Tools GUtl! Help

v - @ o= % = @ |@ http://x3dgraphics.com/examples/X3dForWwebAuthors/Chapter04-ViewingMavigation,/BindingOperations.html |'| D]

<?xml wversion="1.0" encoding="UIF-8"2>
<!DOCTYPE X3D PUBLIC "IS0Q//Web3D//DTD X3D 3.1//EN" "hetp://www.web3d.org/specifications/x3d-3.1.dcd">

<23D profile="Tmmersive' version="3.1" xmlnsxsd="http:'www.w3.org/2001/ XML Schema-instance' xsdnoNamespaceSchemal ocation=" http:/www.web3d.org/specifications/x3d-3.1 xsd >
<head=>
<meta name="title' content="BindinsOperations.x3d' /=
<meta name='description’ content=Tlustrate Viewpoint binding operations as described in Chapter 4 concepts. Display the browser console to see an event'/>
<meta name='creator' content="Don Brutzman'/=>
<meta name="'created' content="5 January 2008"/>
<meta name="modified' content="5 January 2008'/>
<meta name="reference’ content=" http/ X 3dGraphics.com '/=
<meta name="reference’ content=" http:/'www.web3d.org/x3d/content/examples help.html />
<meta name="rights' content="Copyright Don Brutzman and Leonard Daly 2007'/>
<meta name="subject’ content=" X3D book, X3D graphics, X3D-Edit, hitp2/"www.x3dGraphics.com '/>
<meta name="reference’ content="BindingOperations.console.xt'/>
<meta name="identifier' content="http:/Z{3dGraphics. com/examples X3 dF orWebAuthors/Chapter()4-ViewingINavigation BindingOperations x3d /=
<meta name="generator’ content="{3D-Edit. hitp:/www.web3d org/x3d/content README X3D-Edit himl'/>
<meta name="license' content="_./_license html'/>
</head:=>
<l--

Index for DEF nodes: BindingSequencerEngine, CenterJustify, ClickToAnimateView, Clock, Textl, Text2, Text3, Textd, TextTouchSensor, TimingSequencer, Viewl, View2, View3, View4
Index for Viewpoint images: View]l, View2, View3, View4, ClickToAnimateView

=

<Scene>
<!-- Viewl ROUTEs: [from BindingSequencerEngine bindView] fo set bind ] [from isBound fo BindingSequencerEngine view1Bound ] --=>
<Viewpoint DEF="View1' centerOfF.otation="-6 0 () description="Viewpoint 1' position="-6 0 5'/>
<l-- View2 ROUTEs: [from BindingSequencerEngine bindView2 fo set bind | [from isBound fo BindingSequencerEngine view2Bound | --»
<Viewpoint DEF="View2' centerOfRotation="-2 0 (' description="Viewpoint 2' position="-2 0 3'/>
<l-- View3 ROUTEs: [from BindingSequencerEngine bindView3 fo set bind | [from isBound fo BindingSequencerEngine view3Bound | -->
<Viewpoint DEF="View3' centerOfRotation="2 0 0" description="Viewpoint 3' position="2 0 5'/>
<|-- Viewd ROUTEs: [from BindingSequencerEngine bindViewd fo set bind | [from isBound fo BindingSequencerEngine view4Bound | -->
<Viewpoint DEF="View4' centerOfF.otation="6 0 (' description="Viewpoint 4' position='6 0 5'/>

<Group>
< Transform DEF="Textl' translation="-6 0 ">
<Shape>
<Text string="View" "# 1" solid="true">
<FontStyle DEF='CenterJustify’ justify="MIDDLE" "MIDDLE" />

<Text>

<Annearance>

& FAnd: | xsl |43 Next @ Previous LI Highlight al [J Match case

K

=+ Done & 0.359s [ M 72.52.156.96 &' 205.155.65.236 & @ © # 0:907 {f @ Now: Overcast, 54°F - | Sun:55°F <. Mon:54°F .



http://x3dgraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/BindingOperations.html

Launching other XSLT stylesheets

Extensible Stylesheet Language for XML (XSLT)
stylesheets support a variety of conversions
« X3dToVrmI97.xslt * |X3dToXhtml.xslt
» X3dToClassicVRML.xslt * others

W BindingDperations.x3d - Editor
e BindingOperations x3d XI

RER-5- ATSE #F2% @ 0 v@l@l

(=169
e

1 <?xml version="1.0" encoding="UTF-8"?> . -~

2 | <1DOCTYPE X3D PUBLTC "1S0//Web3D//DTD X3D 3.1//ENw XS Transformation... b o specificatibns/ x3d- -E

3 E <H3D profile='3} - - = = — - -

4= <hesads W Open

5 <meta contd |

: stylesheets e 2 I‘E}‘ D

8 <meta conts Look In: |2 sty ELy O

7 <meta conty ¥ 3dExtrusionToSvgViaxsitl, 1.xslt % 3dTovVrmla7.xslt fizh ¥ 3dToxhtml.xslt

=] <meta contd a1 .. . T . . )

i meka con ¥ 3dExtrusionToSvaviaxsit2.0.xslt ¥ 3dTox 3dvClassicVrmiEncoding. xslt

= <meta contd
10 <meta contd [4] i T T»
11 <meta contd -~ \ . iy g

File Mame: Chwww,web3d.org\x 3d\tools\x 3dEdit3. 24 3D\src\www. web 3d.org\x 3d\stylesheets | Open |
2 <meta contd
13 <meta concq Fles of Type: Al Fies - Cancel
1A = ]
T e— , —

14:52 || INS I
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Chapter Summary

Users explore X3D worlds by choosing predefined
viewpoints and navigating through 3D space.
» Bindable nodes, so only one is active at a time
 Viewpoint lets authors identify key camera locations
 NavigationInfo provides options for moving around

Nodes to improve user navigability, interaction:
* Anchor makes geometric shapes linkable, like HTML

+ Billboard for axis-aligned geometry facing the user
* Collision permits or blocks a user's current camera

view from passing through collidable geometry
web|3D )<3D
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Suggested exercises

Demonstrate the ability to choose viewpoints and
navigate in master Kelp Forest Exhibit scene

» Take screen snapshot image to show what you saw

Create a "guided tour” of multiple Viewpoints for
navigating a scene of interest

Switch between EXAMINE, WALK and FLY
navigation in one or more browsers

Demonstrate the Anchor node by linking some
text to another scene or an external web page

Use Billboard for multiple Text descriptions,
linked via Anchor to bind respective viewpoints



back to Table of Contents
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The Computer Graphics Educational Materials
Source(CGEMS) site is designed for educators
* to provide a source of refereed high-quality content
* as a service to the Computer Graphics community
* freely available, directly prepared for classroom use
 http://cgems.inesc.pt

X3D for Web Authors recognized by CGEMS! ©

» Book materials: X3D-Edit tool, examples, slidesets
* Received jury award for Best Submission 2008

CGEMS supported by SIGGRAPH, Eurographics
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http://cgems.inesc.pt/
http://www.siggraph.org/
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reative Commons open-source license

http://creativecommons.org/licenses/by-nc-sa/3.0

commons

Attribution-Noncommercial-Share Alike 3.0 Unported

to Share — to copy, distribute and transmit the work

to Remix —to adapt the work

@@

Under the following conditions:

Attribution. You must attribute the work in the manner specified by the
author or licensor (but not in any way that suggests that they endorse
you or your use of the waork).

Noncommercial. You may not use this work for commercial
purposes.

Share Alike. If you alter, transform, or build upon this work, you may
distribute the resulting work only under the same or similar license to
this one.

©®¥ ©

+ Forany reuse or distribution, you must make clear to others the license terms of this work. The best way to do this is with
alink to this web page

+ Any ofthe above conditions can be waived if you get permission from the copyright halder.

+ Nlothing in this license impairs or restricts the author's moral rights.

Disclaimer


http://creativecommons.org/licenses/by-nc-sa/3.0
http://creativecommons.org/licenses/by-nc-sa/3.0

Open-source license
for X3D-Edit software and X3D example scenes

http://www.web3d.org/x3d/content/examples/license.html

Copyright (c) 1995-2013 held by the author(s). All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

e  Redistributions of source code must retain the above copyright notice, this list of conditions and the following
disclaimer.

e  Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

e Neither the names of the Naval Postgraduate School (NPS) Modeling Virtual Environments and Simulation
(MOVES) Institute nor the names of its contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS
OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR
TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.


http://www.web3d.org/x3d/content/examples/license.html
http://www.web3d.org/x3d/content/examples/license.html
http://www.web3d.org/x3d/content/examples/license.txt
http://www.web3d.org/x3d/content/examples/license.html
http://oreilly.com/catalog/9780596005818/index.html
http://handle.dtic.mil/100.2/ADA450769

X3D Graphics for Web Authors
Chapter 4

Viewing and Navigation

But the eyes, though they are no sailors, will never
be satisfied with any model, however fashionable,
which does not answer all the requisitions of art.

Henry David Thoreau, 1849
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Overview: Viewing and Navigation

Users explore X3D worlds by choosing predefined
viewpoints and navigating through 3D space.
* Bindable nodes, so only one is active at a time
* Viewpoint lets authors identify key camera locations
+ NavigationInfo provides options for moving around
Related nodes improve navigability, interaction
+ Anchor makes geometric shapes linkable
* Billboard keeps child geometry facing the user

* Collision can allow or prevent a user's view from
passing through geometry

web

Chapter 4 - Viewing and Navigation



3D

CONSORTIUM

web

Chapter 4 - Viewing and Navigation

back to Table of Contents

Concepts

3D



Viewing and navigation

It is helpful to think of X3D scenes as fixed at
different locations in 3D space

* Viewpoints are like cameras, prepositioned in
locations (and directions) of interest

* Users can move their current camera viewpoint
further and change direction they are looking at

 This process is called navigation

Making navigation easy for users is important
 Authors provide viewpoints of interest with scenes
* Browsers enable camera rotation, pan, zoom, etc.

3D 3D
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Difficult navigation leads to users becoming “lost in space” or, worse yet from an
author's perspective, simply leaving the scene because it is incomprehensible.
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Goals of viewing and navigation

* Viewing a scene from different vantage points that
reveal aspects of interest, document key locations,
or help to tell a story

* Navigating changes in the user’s view of a scene
effectively, by moving from place to place in an
intuitive manner

* Making geometric objects selectable so that users
can transport to another viewpoint, launch into
another scene, or receive other web content

 Taking advantage of viewpoint location for special
interactive techniques, such as user-facing billboard
rotations and terrain following

3D 3D
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Bindable nodes

Bindable nodes have a special property:
only one can be active at a time

+ Bindable nodes are Viewpoint, NavigationInfo,
Background, TextureBackground, Fog

+ Each implements X3DBindableNode type interface
for consistency

* First nodes found in scene become active by default

Implemented using a stack
+ Similar to spring-loaded tray of plates in cafeteria
* One (and only one) is active, on top
* One can be pulled off top, sent off to the side
* One can be pulled to top, pushing down others

The key point here about bindable nodes is that only one of each type of node can be
active and bound at a given moment.

The first bindable node (of each type) that is found in a scene becomes active by
default. Any bindable nodes found within an Inline scene are added to the stack, but
thes Inlined nodes cannot become active automatically by default.

Four types of X3DBindableNode types:
» X3DViewpointNode: Viewpoint, OrthoViewpoint, GeoViewpoint
 NavigationInfo, GeoViewpoint
» X3DBackgroundNode: Background, TextureBackground
* Fog (but not LocalFog)

Background, TextureBackground, Fog nodes are covered in Chapter 11, Lighting and
Environment nodes.

Stack (data structure) description: http://en.wikipedia.org/wiki/Stack_(data_structure)

Stereo glasses are still possible with a single bound Viewpoint since the left/right eye
disparities are computed as offsets from that single location and orientation.
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Binding example

Basic user operation is pretty simple:
* just select the desired Viewpoint

Complex example follows, stepping through
binding stack operations
+ Advanced details
* BindingOperations.x3d
+ Animated with scripting
 Console results found in

BindingOperations.console.txt

New users please skip ahead to Nodes and Examples

Related chapter for event passing: Chapter 8, User Interactivity Nodes

Example scene, expected output:

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/BindingOperations.x3d

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/BindingOperations.console.txt
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Bindina node onerations diaaram

Binding
stack to tq t: t ts ts ts
;;:I;Jc:f View1 . IsBound . IsBaind - IS Eound rsEound . -\ IsEaind
l:n-r::um.:l ‘Jlew1ﬁ mewz@ ?IE%E ‘Uiewzﬁ View1 VIEW'l@
Rest of ; < jEBound sBound :
stack, | [defaultl  [default] View1 View2—5 r=Viewl —y =View2 [default]
ordered ;
[default] View1 [default] [default]
[defaulf]
sal_bind set_hind sel_bind sat_hind
false irue false false
Off stack, | View2 =View2 =% Viewd——%  Viewd Vi Viewd Viewd
stack, iew lew2 lewd 5 iew: iewd iew iEw
unordered
View3 Viewd | Viewd . Viewd View3 View3
X3D for Web Authors Figure 4.1. Binding node operations: set_bind events control
whethar bindapleaodes go to the top of the stack or else pop off the stack. View?
TODO: improved resolytion,figure i
Erie brie I

Example scene, expected output:
http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/BindingOperations.x3d

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/BindingOperations.console.txt
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Binding node operations 1

+ Time t0. The initial loading of the scene has first
<Viewpoint DEF='Viewl'/> active and bound to
the top of the binding stack. Other viewpoints are
off the binding stack.

+ If no viewpoints are provided in the scene, then the
default <viewpoint position='0 0 10'/>
defined in the X3D Specification is used.

* Time t1. When the user selects View2 from the
viewpoint list, it receives a set_bind="true" event
and goes to the top of the binding stack. View2
also issues an isBound="true" event, and View1l
issues an isBound="false" event as it moves down
the stack.

These steps refer to preceding diagram
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Binding node operations 2

+ Time t2. Similar to the previous transitions in step
t1, View3 receives a set_bind="true" event and
responds with an isBound="true" event, while
View2 issues an isBound="false" event and pushes
View1 further down the stack.

* Time t3. View3 receives a set_bind="false" event,
triggering a corresponding isBound="false" event
and dropping off the stack completely. Because
View2 is the next node on the binding stack, it pops
to the top to become the active Viewpoint node.
View2 also issues an isBound="true" event.

These steps refer to preceding diagram

Chapter 4 - Viewing and Navigation
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Binding node operations 3

* Time t4. The user now selects Viewl from the
browser’s viewpoint list, so View1 receives a
set_bind="true" event and sends a corresponding
isBound="true" event. View2 is no longer bound,
and is pushed down the binding stack.

* Time t5. View2 receives a set_bind="false" event
while on the binding stack but unbound, and as a
result, it is taken completely off the binding stack.

* Time t6. View1l is now removed off the binding

stack via a set_bind="false" event, leaving no other
defined Viewpoint nodes on the stack.

These steps refer to preceding diagram

Chapter 4 - Viewing and Navigation
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Binding node operations 4

+ Time t7. With no Viewpoint nodes remaining on
the stack to bind, default viewpoint values are
used: <viewpoint position='0 0 10'/>.
The user then selects the previously unbound
View4 from the viewpoint list.

* Time t8. View4 remains as the bound viewpoint

with no further viewpoints remaining on the stack.

Same process for all X3D bindable node stacks:

* Viewpoint/OrthoViewpoint/GeoViewpoint,
NavigationInfo/GeoViewpoint, Fog,

Background/TextureBackground

These steps refer to preceding diagram

Chapter 4 - Viewing and Navigation
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Viewpoint node

It is helpful to think of X3D scenes as being fixed
solidly in 3D space, positioned and oriented
exactly where placed by the scene author

Viewing a scene is thus a matter of navigating
the current user point of view through space
Viewpoint nodes let X3D scene authors predefine
locations and orientations of particular interest

* Sometimes viewpoints are animated and moving
* Freedom of viewpoint is exciting and engaging, also

a major advantage over fixed-viewpoint video
web|3D )<3D
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Viewpoint list

Viewpoint list is optional browser-provided
feature that lists currently available viewpoints
* Provides description information for viewpoints
+ Simplifies user selection of viewpoints
* Thus supports navigation within a scene
Viewpoints are listed in the order that they
appear in the “extended scene graph”
* First includes order of definition in primary scene

* Then includes viewpoints provided by Inline and
prototype instances, inserted in order within the list

+ Authors need to order Viewpoints carefully so that
user navigation, understanding is best supported

Viewpoint list:
» X3d Abstract Specification, 23.2.5 Viewpoint list

® http://web3d.org/x3d/specifications/ISO-IEC-19775-1.2-X3D-AbstractSpecification/Part01/components/navigation.html#ViewpointList

Chapter 4 - Viewing and Navigation
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Viewpoint description

Each Viewpoint is given a description string to
help users decide which view to select
+ Clear, understandable descriptions can guide users

+ Use an object's name first when many viewpoints
follow, so they are more easily identified in a list

* Use whitespace instead of underscores for better
readability
Viewpoints are primary user tool for navigation

* Browsers provide Viewpoint List to show and select
descriptions

* So authors should always include description!
3D 3D

CONSORTIUM 18

web

Chapter 4 - Viewing and Navigation

18



Viewpoint position, orientation

A Viewpoint node defines a specific position and
orientation for looking at a 3D scene
+ Similar to a “virtual camera” vantage point
Default Viewpoint position is (0 0 10)
» out 10 m on +Z axis, looking back towards origin
Any changes to Viewpoint orientation are made
relative to that default direction (along -Z axis)
+ Different initial direction than other orientations
* Visualize the situation and then use right-hand rule

to figure out the correct orientation value
web|3D )<3D
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Viewpoint calculator

Viewpoint Calculator provided as an author-assist tool to
compute Viewpoint orientation to a given point

DEF @ AngledView containerFild

USE @) [Frontvie childrer

description [Side view Anchor text

position |5 0 &
orientation |0 1 o 0.7854
fieldofview |0.7854 normalize orientation values, fieldOfView angle
centerOfRotation 0 0 0
jump [ retainUserOffs. ..

Viewpoint Calculator

goal look-at point 0.0 0.0 0.0 dear

[ recompute orientation for look-at point | @ heads-up rotation
slant range 8.5m twist angle |0 () direct-path rotation
horizontal range 8.5m horizontal angle 0.7854
vertical range 0m vertical angle 0

Visualize Accept Discard Help

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-Prototypes/ViewFrustumExample.x3d
http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-Prototypes/ViewpointCalculator.png

containerfField

USE

description |ViewFrustum oblique side view

position -
orientation |0.8005 0.5926 0.0898 -0.3743
fieldOfview 0.7854 ¢ normalize orientation values, fieldOfView angle
centerOfRotation 0 0 0

jump [V retainUserOffs...

Viewpoint Calculator

goal look-at point 0.0 2.0 2.0 L dear ‘

recompute orientation for look-at point { @) heads-up rotation

slantrange 23.6m twist angle |0 direct-path rotation

horizontal range 22.6 m horizontal angle 6.0597 0 radians = 0 degrees

vertical range -7m vertical angle -0.3009

Visualize Accept
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Viewpoint centerOfRotation, fieldOfView

centerOfRotation is a local position

* User's current view rotates about this point if the
bound NavigationInfo node is in EXAMINE mode

* Can be changed by a user's LOOKAT operation
picking some other geometry as new center
fieldOfView is preferred minimum angular width
* Shorter side of horizontal width or vertical height

» Default is 45 degrees = pi/4 radians = 0.785
* Larger side determined by browser aspect ratio
+ Author can set width, height if within HTML page

3D 3D
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From X3D specification for Viewpoint node:

“The fieldOfView field specifies a preferred minimum viewing angle from this viewpoint
in radians. A small field of view roughly corresponds to a telephoto lens; a large field of
view roughly corresponds to a wide-angle lens. The field of view shall be greater than
zero and smaller than 1. The value of fieldOfView represents the minimum viewing
angle in any direction axis perpendicular to the view.”

“[...] the smaller of display width or display height determines which angle equals the
fieldOfView”

» X3d Abstract Specification, 23.4.6 Viewpoint

® http://web3d.org/x3d/specifications/ISO-IEC-19775-1.2-X3D-AbstractSpecification/Part01/components/navigation.htmi#Viewpoint

Chapter 4 - Viewing and Navigation
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ViewFrustum prototype

ViewFrustum is a helpful visualization prototype
* Prototypes simplify creation of new X3D nodes

Shows near and far clipping planes
that truncate the viewable area

+ Depends on Viewpoint and _— I
. . ear cl I_pplvng plane dl.stance :ayglq(S/zg[Q]
N aVI g atlo n I nfo pa ra m ete rs Far clipping plane distance = visibilityLimit

nearHalfWidth = tan(fieldOfView / 2) * avatarSize[0];
farHalfWidth = tan(fieldOfView / 2) * visibilityLimit,

halfwidth

fieldOfView / 2

Oblique view

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-Prototypes/ViewFrustrumExample.x3d

ViewFrustrum is now available in the X3D-Edit palette for easy drag/drop addition.
Prototypes (including this one) are covered in detail in Chapter 14. Example use:

<ExternProtoDeclare appinfo='Display view frustum associated with a given pair of Viewpoint Navigationinfo nodes'

name="ViewFrustum' url=""ViewFrustumPrototype.x3d#ViewFrustum"
"http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-Prototypes/ViewFrustumPrototype.x3d#ViewFrustum">
<field accessType='initializeOnly' name="ViewpointNode' type='"SFNode'/>
<field accessType='"initializeOnly' name="NavigationinfoNode' type='SFNode'/>
<field accessType="inputOutput' name='"lineColor' type='SFColor'/>
<field accessType="inputOutput' name="frustumColor' type='SFColor'/>
<field accessType="inputOutput' name="transparency' type='SFFloat'/>
<field accessType="inputOutput' name="aspectRatio' type='SFFloat'/>
<field accessType='"initializeOnly' name="trace' type='SFBool'/>
</ExternProtoDeclare>
<!-- Example use -->
<Protolnstance name="ViewFrustum'>
<fieldValue name="ViewpointNode'>
<Viewpoint DEF="TestViewpoint' fieldOfView='0.78'/>
</fieldValue>
<fieldValue name="NavigationinfoNode">
<Navigationinfo DEF='TestNavigationInfo' avatarSize='1 1.6 0.75' visibilityLimit="15'/>
</fieldValue>
<fieldValue name='lineColor' value='0.9 0.9 0.9'/>
<fieldValue name="frustumColor' value='0.8 0.8 0.8'/>
<fieldValue name="transparency' value='0.75'/>
</Protolnstance>
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Viewpoint jump

jump can be a tricky field (but is not often used)

* jump="true' when a Viewpoint is selected means
that the current view position and orientation is
modified according to NavigationInfo transitionType

* jump="true' is usual default

» jump='false' is an advanced technique

» User's view doesn't appear to change when new Viewpoint
is selected

* New Viewpoint is bound, but given offsets to match prior
user position and orientation (hence no jumping)

» Example use: changing bound viewpoint when moving
from one floor into an elevator, then to another floor

3D 3D
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Example demonstrating Viewpoint jump field:

http://www.web3d.org/x3d/content/examples/Basic/X3dSpecification/Elevator.x3d
http://www.web3d.org/x3d/content/examples/Basic/X3dSpecification/ElevatorAnimation.png

Sequence of screen snapshots follows. Navigate towards the elevator platform by
using the up-arrow key to move forward. Once you are close enough to the bottom
cone, a ProximitySensor triggers the animation to start.

l

Approach elevator to start Animation in progress Elevator move complete

Chapter 4 - Viewing and Navigation
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Viewpoint hints and warnings

Use parent Transform node(s) for complex
Viewpoint orientation and position values
* One axis of rotation at a time can work more clearly

Keyboard shortcuts are helpful
» PageUp PageDown Home End to select Viewpoint

* Arrow keys to examine (rotate), pan, zoom, etc.
depending on current NavigationInfo mode

» Browser may allow Viewpoint reset after navigating
Distinguish between defined Viewpoint and
current navigated user-view location, directio

3D 3D
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Remember that initial Viewpoint direction is looking down the negative Z axis, and so
any rotation changes are with respect to that direction. A helpful technique is to point
in that direction, then consider how the Viewpoint orientation changes from that axis.

Try changing Viewpoint position and orientation to change direction of view. Then also
try modifying a parent Transform translation and rotation values. Examples:

* <Viewpoint position="2 1 0” orientation="1 0 0 0.1”/>
« <Transform rotation="0 1 0 0.2"><Viewpoint position="2 1 0”/></Transform>

Note X3D-Edit feature (found in right-click context menu) that lets you wrap a new
parent node around the selected node.

Chapter 4 - Viewing and Navigation
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http://x3dgraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/BindingOperations.x3d
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http://www.x3dbook.com/examples/X3dForWebAuthors/KelpForestExhibit
then select Kelp Forest Main
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TODO: better image resolution

Chapter 4 - Viewing and Navigation

Welcome to the NPS simulation of the
Monterey Bay Aquarium Kelp Forest

-

Find sharks! See new viewpoints!
Press PageDown, wait and watch.
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[Viewpoint provides a specific location and direction where the user may view the scene. Back d, Fog, Navigati Textur d and Viewpoint
lare bindable nodes.

If Viewpoint
DEF

[DEF ID #IMPLIED]
[DEF defines a unique [D name for this node, referencable by other nodes.
Hint: descriptive DEF names improve clarity and help document a model

[USE IDREF #IMPLIED]

|USE means reuse an already DEF-ed node ID, ignoring _all_ other attributes and children.
Hint: USEmg other geometry (instead of mg nodes) can mpr

[Warning: do NOT include DEF (or any other attribute vahes) when using a USE attribute!

[description: accessType initializeOnly, type SFString CDATA #IMPLIED]

IText description or navigation hint to be displayed for this Viewpoint.

Hiat: use spaces, make descriptions clear and readable,

[Warning: without description, Viewpoint is unlikely to appear on browser Viewpoints mem. Hint many XML tools substitute XML character references automatically if
lneeded (ke &#38; for & or &#34; for 7).

[Interchange profile hint: this field may be ignored.

[position: accessType inputQutpat, type SFVecdf CDATA "0 0 10”]
[Position (x, ¥, z in meters) relative to local coordinate system.

[orientation: accessType inputQutpat, type SFRotation CDATA "0010"]

[Rotation (axis, angle in radians) of Viewpoint, relative to default -Z axis direction in local coordinate system.
[Hint: this is orientation _change_ from default direction (0 0 -1).

[Hint: complex rotations can be ac lished axis-by-axis using parent

[FeldOfView

[fieldOfView: accessType inputOutput, type SFFloat CDATA "0.785398" (0..pi)]

[Preferred miininum viewing angle from this viewpoint in radians. Small field of view roughly corresponds to a telephoto lens, large field of view roughly comresponds to a
[wide-angle lens.

Hint: modifying Viewpoint distance to object may be better for zooming.

[Warning: fieldOfView may not be correct for different window sizes and aspect ratios.

[Interchange profile hint: this field may be ignored.

[u=p

[inmp: accessType inputOutput, type SFBool (true|false) "true"]
|Transition mstantly by jumping, or smoothly animate to this Viewpoint.
[Hint: set jump=true for smooth camera motion when going to this viewpoint

[centerOMRotation: accessType inputQutput, type SFVec3f CDATA "0 00"]
\centerOfRotation point relates to Navigationlnfo EXAMINE mode

o _bind

[set_bind: accessType inputOnly, type SFBool (true|false) #FIXED "]
[Sending event set_bind=true makes this node active. Sending event set_bind=false makes this node inactive. Thus setting set_bind to true/false will pop/push (enable/disable)
jthis Viewpoint.

[bindTime: accessType outputOnly, type SFTime CDATA #FIXED "]
[Event sent when node becomes activeinactive.

lisBound: accessType outputOnly, rype SFBool (truelfalse) #FIXED ""']
[Event true sent when node becomes active, event false sent when unbound by another node.

[containerField: NMTOKEN "children"]
lcontainerField is the field-label prefix indicating relationship to parent node. Examples: geometry Box, children Group, proxy Shape. containerField attribute is only supported
jin XML encoding of X3D scenes

[class CDATA #IMPLIED]

[class is a space-separated st of classes, reserved for use by XML stylesheets. class attribute is only supported in XML encoding of X3D scenes.

http://www.web3d.org/x3d/content/X3dTooltips.html#Viewpoint

Chapter 4 - Viewing and Navigation
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OrthoViewpoint

OrthoViewpoint provides an orthographic
perspective-free view of a scene from a
specific location and direction

e fieldOfView minX, maxX, minY, maxY values
(default -1 -1, 1 1) define minimum and
maximum extents of view, provided in units
of local coordinate system

e For a rectangular display:

width/height = (maxX-minX)/(maxY-minY)
e <component name='Navigation' level='3"'/>
e Caution: often disorienting, special uses only

All other OrthoViewpoint fields are identical to Viewpoint.

OrthoViewpoint is part of the same bindable stack as Viewpoint and GeoViewpoint
nodes. Only one can be bound at a single time.

Orthographic views are often used in Computer Aided Design (CAD) plans. However
they can disorient a user and make a scene look quite strange, so it is usually best to
avoid including them in most scenes.

Chapter 4 - Viewing and Navigation
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Navigation model 1

Users can select predefined Viewpoints

* Defines both position and direction of view
Users can further navigate around scene

* Using pointing device or hot keys

* Chosen viewpoint remains bound

* Browser applies offsets using user-driven changes

These are the default navigation key responses SD

3D

CONSORTIUM 31

web

Figure 4.9. Recommended Keyboard Navigation Keys and Responses

Browsers are allowed to offer variations in default key navigation. This is specified in
X3D Abstract Specification Annex G: Recommended Navigation Behaviours.
Excerpt:

This annex describes basic X3D scene navigation recommended
practice. This recommended practice describes a browser-independent
standardized keyboard interface which implements X3D frequently used
scene interactivity. Features that imply interactivity are fundamental in
X3D. The author expects to be able to specify multiple viewpoints in a
predicable sequence, the ability to point and select, and to enable
continuous navigation within the scene. Likewise the interactor expects
to be able to exercise scene functionality using predictable methods.

This recommended practice is intended to allow use of a core subset of
the functionality of an X3D browser, not unnecessarily limit interactive
functionality which may be provided by a browser.
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Navigation model 2

User's current view can itself be animated

* ROUTE new position/direction event values to the
Viewpoint itself, or to parent Transform nodes

* User navigation offsets to that view remain in effect

* Thus “over the shoulder” viewpoints can follow a
moving object around, while still allowing user to
look around while in that moving viewpoint

Lefty and Lucy shark in the Kelp Forest Main
scene use this technique as virtual tour guide

3D 3D
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Animation techniques are covered in Chapter 7, Event Animation and Interpolation.

Chapter 4 - Viewing and Navigation

32



NavigationInfo node

NavigationInfo indicates how a browser might
best support user navigation in the scene

Multiple NavigationInfo nodes may exist in scene
* Or in multiple Inline scenes loaded together

NavigationInfo is an X3DBindableNode
* So only one NavigationInfo can be active at a time

* Follows the same binding rules as Viewpoint, but
note that they are easily selectable by end users

* Can be linked to a given Viewpoint by ROUTE that
connects isBound of one node to set_bind of othe

3D 3D
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ROUTE and animation techniques are covered in Chapter 7, Event Animation and
Interpolation.
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NavigationInfo type

Primary field is type which indicates which of the
various modes of navigation are relevant
+ "EXAMINE" best for rotating solitary objects
* "FLY" allows zooming in, out and around
+ "WALK" also allows exploration, but on the ground
* "LOOKAT" use pointer to select geometry of interest
* "ANY" lets user select any mode
* "NONE" gives user zero control of navigation

MFString array default type="'"EXAMINE" "ANY" '
+ which gives users plenty of flexibility

3D 3D
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The first supported value in the type list is used once a Navigationinfo values. Other
specified values are usually offered by the navigation interfaces of most browsers.
Any navigation modes that are not listed in the type list are illegal for the current
NavigationInfo node and should not be offered as user-selectable options.

LOOKAT functionality is similar to user zooming in/out. fieldOfView does not change
during this operation.

Note that browsers are also allowed to define their own specialty navigation types.
In general, extensibility is good! However, there is little guarantee that such a mode
will be available in other browsers. So, if you use an additional specialty type mode,
be sure to also give the user another well-specified mode in the type list so that they
can navigate satisfactorily.

Sometimes this flexibility lets authors and developers innovate as a group to develop
good new practices. For example, given that it is a common browser feature, will we
ever formalize a NavigationInfo type called “SHOWALL” or “FIT” in the X3D
specification?
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NavigationInfo type details 1

+ "EXAMINE" Used to view individual objects. Scene
navigation consists of rotating the user viewpoint
about the center of the observed object. The
centerOfRotation field of the currently bound
Viewpoint node values determines which local point
centers the view rotation.

« "WALK" Used when exploring a virtual world on
the ground. The user’s eye level stays above the
ground geometry and collision detection prevents
the user from falling if underlying geometry is
present.

3D 3D
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Default values for the type list are “EXAMINE” “ANY” which means that a
NavigationInfo node will start in EXAMINE mode, but any other mode can be selected
instead by the user at run time.

Chapter 4 - Viewing and Navigation
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NavigationInfo type details 2

« "FLY" Similar to "WALK", but terrain following and
collision detection is ignored. This type of
navigation has the fewest constraints. Shifts the
current view and related centerOfRotation values to
track or zoom toward objects of interest to user.

+ "ANY" Browser is allowed to provide whichever
navigation type seems appropriate for the task at
hand, modifying the user interface if necessary.

* "NONE" All navigation disabled and hidden.
Navigation remains possible via animation of
viewpoint fields or by binding other viewpoints
(using viewpoint-list selection or Anchor node).

3D
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Navigation mode NONE means that a user cannot force navigation even if they want
to. This is sometimes a useful authoring choice, but should only be applied sparingly
and carefully since it can fool a user into thinking that the X3D player is frozen.

Chapter 4 - Viewing and Navigation
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NavigationInfo speed, headlight

speed determines how fast navigation occurs
* Default value 1 meter/second is usually pretty slow
* Might need to vary widely from ground to space
* Might need multiple NavigationInfo nodes matching
different viewpoints (high speed for flying, low
speed for walking around or examining objects)
headlight is whether a light is shining ahead from
user's point of view

* Otherwise one or more Light nodes is needed
(covered in Chapter 11), or else world goes black

3D )<3D
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NavigationInfo transitions

transitionType determines type of path followed
when transitioning between viewpoints
+ "ANIMATE" browser chooses smoothing algorithm
+ "LINEAR" interpolation of position, orientation
+ "TELEPORT" immediate repositioning to destination

transitionTime

+ initial array value used for linear, otherwise multiple
values can be used by browser-specific "ANIMATE"

transitionComplete lets author know when done
* SFBool boolean event sent when move is finished

3D 3D
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web

transitionType is an inputOutput MFString array of quoted string values
transitionTime is an inputOutput MFBool boolean array of time intervals

transitionComplete is an outputOnly SFTime value that can be used to trigger other
animation or scripted behaviors.

Animation techniques are covered in Chapter 7, Event Animation and Interpolation
and Chapter 9, Event Utilities and Scripting.
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avatarSize SFVec3f array

avatarSize[0] = 0.25m
Allowed collision.distance
—P -

¢ avatarSize[1] = 1.6m
Viewpoint height above |

=
D:ZJ' | c3fisa 3-t%le with 3§)r\nf§1frévlagslze [2] — O . 75 m
i | Maximum step-over heic

Y=0
= I
Local ground level
© 2007, Daly Realism and Don Brutzman

X3D: Extensible 3D Graphics for Web Authors
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NavigationInfo visibilityLimit

visibilityLimit defines the maximum range that
may be rendered by the browser

* Measured from the user's point of view

» Geometry beyond that distance are not drawn

* visibilityLimit="0.0" means no limits are imposed
Quality thumbrule: meet following relationship

* avatarSize.collisionDistance [ visibilityLimit < 10,000

* Avoids floating-point roundoff error on graphics card
and almost-coplanar polygon tearing/aliasing

* Exactly coplanar polygons still suffer from aliasing
web|3D )<3D

CONSORTIUM
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= NavigationInfo

Navigationlufo describes the viewing model and physical characteristics of the viewer's avatar.
Hint- for inspection of simple objects, usability often improves with type="EXAMINE" "4’
Hint: NavigationInfo types ""WALK" "FLY"" support camera-to-object collision detection. Background, Fog, NavigationInfo, TextureBackground and
Viewpoint are bindable nodes.

[pEF

[DEF ID #IMPLIED]
IDEF defines a unique ID name for this node, referencable by other nodes.
[Hint: descriptive DEF names mprove clasity and help document a model

[USE IDREF #INPLIED]
[USE means rense an akready DEF-ed node ID, ignoring _all_other attributes and children
[Hint: USEing other geometry (instead of duplicating nodes) can improve performance

g: do NOT inchide DEF (or any other attribute vahues) when using a USE attribute!

: accessType inputOutput, type MFString CDATA "EXAMINE" "ANY"]

[Exter one or more quoted Strings: "EXAMINE" "WALK” "FLY" "LOOKAT" "ANY" "NONE". Hint: for inspection of simple objects, usabiity often improves with
type="EXAMINE" "ANY". Hnt types WALK and FLY force strict camera-to-object collision detection. Hnt: see Collision node for further detals on camerasto-object
jcolision detection. Hnt: Strings can have multiple values, so separate each string by quote marks [ Thitp:/‘worw.urd] org” "hitp:/ www.url2 org” "etc.” |

lnterchange profile hint: this field may be ignored.

[speed: accessType inputOutpat, tvpe SFFloat CDATA "1.0"]
[0..~infinity) Default rate at which viewer travels through scene, meters/second.
defauit 1 m's usually seems slow for erdinary navigation
Interchange profile hint: this field may be ignored.

Resdtiger

[headlight: accessType inputOutput, type SEBool (truelfalse) "true”|
Enabledisable directional light that alvways points in the direction the user is looking.

evarsier

[avatarSize: accessType inputOutput, type MFFloat CDATA "0.25 1.6 0.75"]

rvatarSize triplet values are: (a) collision distance between user and geometry (near culing plane of the view frustrum) (b) viewer height above terrain (c) tallest height viewer
jcan WALK over. Hint keep (visibiityLamit / avatarSize. CollisionDistance) < 10,000 to avoid aliasing artifacts (i.e. polygon “tearmg).

Interchange profile hint: this field may be ignored.

-

[visibilityLimit: accessType inputOutpat, fype SFFloat CDATA "0.0"]
(Geometry beyond the visibiltyLimit may not be rendered (far culfing plane of the view fustrum). visibilityLimmit=0.0 indicates an infinite visibdity lmit. Hint: keep visibiityLimit
>= zero. Hint: keep (visibilityLimit / avatarSize ColisionDistance) < 10,000 to avoid aliasing ariifacts (i.c. polygon “tearing)

Interchange profile hint: this field may be ignored.

[FamenTrpe

[transitionType: accessType inputOutput, type MFString CDATA "ANIMATE"]
Enter one or more quoted Strings: "ANIMATE ‘LINEAR" “TELEPORT"
Interchange profile hint: this fisld may be ignored

r———

[transifionTime: access Type inputOutput, type MFFloat CDATA
|Duration of viewpoint transition. Hint: If transitionType is "ANIMATE”, tr
Interchange profile hint: this field may be ignored.

provides browser-dependent animation

Ere——

[transitionComplete: accessType outputO)
Event signaling viewpoax ransition complete
Interchange profile hint: this field may be ignored.

tyvpe MFFloat CDATA #FIXED

et _bima

[set_bind: accessType inputOuly, type SFBool (true|false) #FIXED "]
Seiting set_bind true makes this node active setting set_bind false makes this node inactive. Thus setiing set_bind true false will pop/push (enabledisable) this node.

[SandTime

[bindTime: accessType outputOnly, type SFTime CDATA #FIXED "]
[Event sent when node becomes active inactive.

lisBound: accessType outputQOaly, type SFBool (true|false) SFIXED ""]
[Event true sent when node becomes active, event false sent when unbound by another node

Commmnra

[containerField: NNITOKEN " children”]
containerField is the field label prefix indicating relationship to parent node. Examples: geometry Box, children Group, proxy Shape. containerField attribute is only supported
fin XML encoding of X3D scenes

http://www.web3d.org/x3d/content/X3dTooltips.html#Navigationinfo

Chapter 4 - Viewing and Navigation

42



.:.--I-I-'--I-I- R

. "'I.:Allasmg (tearlng) of polygons

[ ] [ B LA N e L
- E SE NN SN S S N
[ - - N o - -oEE o
mm - - (R ERN I "-m

- E -] o S LI N - I T

Aliasing (sometimes called tearing) occurs when the rendering engine is not able to
detect which polygon is closer to the viewer. Equal floating point values (or floating-
point roundoff error) that leads to coincident polygons causes this problem.
Essentially pixels from each polygon are overwriting each other.

In this example, most of each unit box is defined to be directly superimposed and
coincident with the other box.

Moving the viewpoint varies the aliasing pattern a lot, because the floating-point
roundoff error is still occurring but with slightly different values.

Relevant joke:
* Patient. Doctor, doctor, my arm hurts when | raise it over my head like this!
» Doctor: In that case, don't raise your arm.

Moral of the story: don't do that, avoid coplanar polygons.

Antialiasing is the general name for techniques to avoid this problem, most are
automatically applied by hardware.

http://x3dgraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/AliasingExample.x3d
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Anchor node

Anchor is another grouping node that can
contain other nodes

Geometry rendered by contained nodes is active
and can be selected by user

* User clicking on Anchor geometry launches url link
(.html .x3d mailto: etc.)

+ thus similar to HTML anchor tag <a href="url”>link</a>
+ Alternatively can select a viewpoint in the scene
(similar to HTML bookmark)
Selected link can replace current X3D scene, or
else launch into another browser window SD

3D
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web

HTML 4.01 Recommendation, Section 12 Links:

http://mwww.w3.0org/TR/html401/struct/links.html#h-12.1
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Anchor description

The description field provides the user with a
single-string summary of what is selected
when the Anchor geometry is selected, e.g.

* description='click door, open portal to new world'
* description="jump to next viewpoint..."

X3D browsers usually pop up the text description
when the pointing device is over the selection
geometry

Anchor description is similar to Viewpoint description.

web

Chapter 4 - Viewing and Navigation
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url Uniform Resource Locator

The url/field provides either

+ Address to new X3D scene, HTML page, or another
Web resource, or else

* Viewpoint bookmark within the scene

MFString array provides alternate url addresses
+ url addresses can be either local or online
* Point to alternate versions of same resource

» X3D browser goes sequentially through ordered list,
one at a time, until one retrieval succeeds

3D 3D
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Anchor url rules match those for Inline url.
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Anchor parameter

parameter provides additional information to
browser regarding redirection of loaded result
» parameter='"target=_blank' sends to new frame
» parameter="target=frame4' sends to named frame

* May be ignored if browser is solely X3D capable,
rather than (for instance) a Web-browser plugin

Once again, designed to match functionality
found in HTML anchor tag

3D 3D
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HTML 4.01 Recommendation, Section 16.3 Specifying target frame information:

http://www.w3.0rg/TR/html401/present/frames.html#adef-target
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Anchor hints and warnings

Strictly match capitalization of directories and
file names
» Unix and http are case sensitive and fail otherwise
* Windows is forgiving but actually this hides errors
XML escape characters
* & (ampersand) &amp;
« ' (apostrophe) &apos;
* " (double quote) &quot;

3D 3D
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HTML 4.01 Recommendation, Section 24 Character entity references in HTML 4:

http://www.w3.0org/TR/html401/sgml/entities.html

Chapter 4 - Viewing and Navigation
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AnchorComparison.x3d scene
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http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/AnchorComparison.x3d
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http://www.montereybayaquarium.org/efc/kelp.asp
Viewpoint link: #AngledView

"http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter03-Grouping/CoordinateAxes.x3d

@ MONTEREY BAY AQUARIUM Hours | Teachers | Membership | Donate Now | Espaol | Your Account

VISITOR INFO & TICKETS ANIMALS & ACTIVITIES SAVE THE OCEANS FUN & LEARNING

Kelp Forest

FORESTHOME ~ WEBCAM  KELPFOREST AMIMALS ~ MULTIMEDIA  GAMES & INTERACTIVES  TEAGHER RESOURCES

Daily Activities

Aquarium Adventures

Podcast, Videos &
Web Cams

Discover an underwater forest—at 28 feet, the Kelp Forest is
one of the tallest aquarium exhibits in the world. You'll get a
diver's-eye-view of sardines, leopard sharks, wolf-eels and a
host of other fishes as they weave through swaying fronds of
kelp, just like they do in the wild.
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LT AﬁchorComparison.x3d scene, X3D-Edit

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/AnchorComparison.x3d
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Anchor example scene, editor
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http://x3dgraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/Anchor.x3d
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= Anchor.x3d scene, X3D-Edit

http://x3dgraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/Anchor.x3d
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Anchor is a Grouping node that can contain most nodes, Clicking Anchored geometry loads content specified by the url field. Loaded content completely
replaces current content, if parameter is same window.
Hiut: insert a Shape node before adding geometry or Appearance.
[DEF ID #IMPLIED]
F defines a ussque 1D name for this node, referen sther nodes

DEF names iprove clarity

do NOT inchude DEF (or any other attribute vaues) when using a USE atirdbute!
[description: accessType mputQutput, fype SFString CDATA #INPLIED]
Text description to be displayed for action of this node. Hint many XML tools substinste XML character references automatically 38; for & or &#34; for *
]\m. rchange profile hint: this field may be ignored
[url: accessTyp MFString CDATA #INPLIED]
Address of replac ed by clicking Anchor geometry

Hint: jump to a werld s internal viewgpoint by & ¢ (¢.5. #ViewpomiName, someOthesCoolWorld wrléGr
F mp to a b int by ol Sevpon andTow)

E ks [ ety e sl org” “hitp: s

E

[parameter: accessType inputQurput, type MFString CDATA #INPLIED]

Passed parameter that signals web browses Bow to redirect ur loading Hint: set parameter to target=_blank to load target urlinto a blank frame. Hint set parameter to
tasger=frame to load target url into another frame. Hint: Strings ca

hip v el org” ete”

Iaterchange profile hint: this feld may be ignored

[bboxCenter: accessType imitializeOuly, type SFVec3 CDATA "0 00"]

Bouading box ceater: position offset from ofigin of loc

[bboxSize: access Type initializeOuly, type SFVecd CDATA "1 -1 17|

Bounding box size: sutomats inted, can be specified a5 an optimizaion or constrant

[containerField: NNMITOKEN "children”]

contamnesField is the field-label prefix indicating relaionship to parent node. Examples: geometry Box, chidren Group, proxy Shape. containerField attibute is oely supported

[class CDATA #INPLIED]
class is a space-separated list of classes, reserved for use by XML stylesheets. class attribute is only supported in XML encoding of X3D scenes

http://www.web3d.org/x3d/content/X3dTooltips.html#Anchor
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Billboard node

Billboard is another X3DGroupingNode

Child-content geometry faces user
+ Special effect that improves readability or visibility

axisOfRotation determines Billboard pivot point
* Relative to local coordinate system

» Default is axisOfRotation='0 1 0' which swivels
about vertical (Y axis)

* Rotations unpredictable when view above (on axis)

» Define axisOfRotation='0 0 Q' for circular rotation in
any direction, always fully facing the user

3D 3D
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Unlike most other X3D fields, in this case a 0 0 0 vector value is allowed and given a
special meaning.

Chapter 4 - Viewing and Navigation
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Billboard hints and warnings

DEF, USE allowed for multiple Billboards nodes
+ Each copy should independently face user

Put Billboard as close to moving geometry as
possible, nested inside a positioning Transform
 Usually bad idea to put Transform inside Billboard

Do not put a Viewpoint under a Billboard
* Creates a feedback loop

* Unpredictable behavior likely to result
3D 3D

CONSORTIUM 55

web

Put Transform nodes outside of the Billboard to move shapes where they need to be,
then insert the Billboard just above the rotating object so that it stays in place while
rotating to face the user's current view.

- Transform
- Billboard
- Shape

Chapter 4 - Viewing and Navigation
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http://x3dgraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/Billboard.x3d
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Billboard example

Starting at initial
viewpoint and
navigating with
mouse or arrow
keys reveals that

remains facing Press Page
the viewer,
improving
readabili
ty Welcome to the
web!3D Monterey Bay

CONSORTIUM

http://www.x3dbook.com/examples/X3dForWebAuthors/KelpForestExhibit/KelpForestMain.x3d
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Billboard is 2 Grouping node that can contain most nodes. Content faces the user, rotating about the specified axis. Set axisOfRotation=0 0 0 to fully face the
camera.
Billboard t: Put Billboard as close to the geometry as possible, nested inside Transform for local coordinate system.
- don't put Viewpoint inside a Billsoard
1 insert a Shape node hefore adding geometry or Appearance.
[DEF D <IMPLIED]
IDEF defines a unique ID name for this node, referencable by other nodes.

descriptive DEF names improve clarity and help document a model

g _al atributes and chidsen
ther geometry (instead of duplicating nodes) can improve performans

do NOT inchude DEF (or any ofher attribute valves) when using a USE
[axisOfRotation: accessType inputOutpat, type SFVec3f CDATA "0 107]
laxisOfR otation direction is relative to local coordinate system

Hint: axis 0 00 a e
[bboxCenter: accessType initializeOaly, type SFVec3 CDATA "0 0 07]
|Bounding box center. position offset from origin of local coordinate system

e SFVec3 CDATA "-1-1

-an be specified 25 an optn

containerField i the field-label prefix indicating relationship to parent node. Examples: geometry Box, children Group, proxy Shope. containerField attribute is oly supported
m XML encoding of X3D scenes.

[class CDATA ¥INIPLIED]
Jelass is a space-separated list of classes, reserved for use by XML stylesheets. class atibute is only supported in XML encoding of X3D scenes

http://www.web3d.org/x3d/content/X3dTooltips.html#Billboard

Chapter 4 - Viewing and Navigation



Collision node

Defines camera-to-object collision-detection
properties between child geometry and user

* enabled="true' blocks user navigation through the
geometry

 enabled="false' allows user navigation through the
geometry

Not used for object-to-object collision detection
Authors can detect when collision occurs

» SFTime outputOnly event collideTime
* SFBool outputOnly event isActive

3D 3D
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web

Advanced object-to-object collision techniques are also possible using the
RigidBodyPhysics component defined in X3D version 3.2.

Chapter 4 - Viewing and Navigation
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Collision detection and terrain following

Terrain following depends on +Y axis being “up”

+ Other coordinate systems are possible but do not
match this X3D convention

» Thus datasets using other coordinates must be
converted to match

WALK mode is another form of collision detection

* Viewer's camera drops until NavigationInfo avatar
rests on geometry serving as the ground plane

+ Step-over distance (an avatarSize parameter)
governs whether user can rise over obstacles

3D 3D

CONSORTIUM 60

web
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Collision proxy field

Child geometry may be quite detailed, irregular
» Complicating collision-detection calculations and
thus slowing rendering performance
Can substitute SFNode proxy child as alternate

» Shape containing a Box, Sphere or Cylinder can
provide simplifying geometric alternative

+ proxy geometry is not rendered

<Collision DEF='Example' enabled='true'>
<Shape containerField='proxy'><Cylinder/></Shape>
<Inline url='SomeComplicatedObject.x3d'/>

Web <3/CDollision> SD

CONSORTIUM 61

Note that proxy child can occur in any order as part of the Collision node's children. The following
example also includes the optional default-valued attributes for containerField="'children’.

<Collision DEF='Example' enabled='true'>
<Group containerField='children' DEF='SomeComplicatedGeometry'/>
<Shape containerField='proxy'>
<Cylinder/>
</Shape>
<Inline containerField='children' url='AnotherComplicatedObject.x3d'/>

</Collision>

However, note that if reformatted in X3D Canonical Form as a preparation step for X3D Compressed
Binary Encoding (CBE) , children nodes are sorted in order to group alike containerfField values together.
Additionally any default containerField values would be omitted. Thus the above example becomes:

<Collision DEF='Example' enabled='true'>
<Shape containerField='proxy'>
<Cylinder/>
</Shape>
<Group DEF='SomeComplicatedGeometry'/>
<Inline url='AnotherComplicatedObject.x3d'/>

</Collision>

4.2.3 X3D canonical form

http://www.web3d.org/x3d/specifications/ISO-IEC-FCD-19776-3.2-X3DEncodings-
CompressedBinary/Part03/concepts.html#X3DCanonicalForm

Chapter 4 - Viewing and Navigation
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Collision hints and warnings

<NavigationInfo type=' "WALK" "FLY" '/>
modes support camera-to-object collision
detection

Only polygonal geometry can be used for
collision detection
* No points or lines
* Special limitation: no Text node collisions

* Nevertheless you can achieve the same collision
effects by adding a transparent Box or other shape,
thus providing necessary polygons as boundaries

3D 3D
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web
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http://x3dgraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/Collision.x3d
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Collision example

Example screen shots
first show the viewer
being stopped by
glass geometry, then
the viewer passing
through the tank glass
for a closer view.

Collision enabled="true"
or enabled="false"
result in different
navigation responses.

3D

CONSORTIUM

web

X3D for Web Authors,

© 2007, Daly Realism and Don Brutzman X3D: Extensible 3D Graphics for We
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Collision detects camera-to-object contact using current Viewpoint and Navigationlnfo avatarSize. Collision is a Grouping node that handles collision
[detection for its children. Collision can contain a single proxy child mode for substitute collision-detection geomeiry. Note: proxy geometry is nof rendered.
Note: PointSet, lndexedLineSet, eSet and Text do not trigger collisions.
At improve performance using proxy for simpler contact-calcalation geometry.
Navigationlnfo t WALK" "FLY"" support camera-to-object collision detection.
insert a Shape node hefore adding geometry or Appearance.

[DEF ID #IMPLIED]
IDEF defines a wique D) name for this node, referencable by other nodes
Hint: descriptive DEF names improve clarity and help document a model

[USE IDREF 4IMPLIED]

USE means reuse an already DEF -ed node ID, ignoring _all_ other aributes and children

Hint: USEing other geometry (instead of duplicating nodes) can improve performance.
wrming: do NOT inchude DEF (or any other attribute vahues) when using a USE attibute!

[bboxCenter: accessType imitializeOnly, type SFVec3f CDATA "000"]
[Bounding box center: position offset from origin of local coordinate system

[bboxSize: accessType initializeOnly, fype SFVec3f CDATA "1 1-1"]
[Bounding box size: automatically calculated, can be specified as an optimization or constraint

[enabled: accessType inputOutpur, ype SFBaol (truelfalse) "true”]
[Enables disables collision detection for children and all descendants

F former name “collide” in VRML 97 specification

[isActive: accessType ontputOuly, type SFBool (truelfalse) #FIXED "]
isActive truefalse events are sent when triggering the sensor. isActive=true when view-object collision occurs, isActive=false when view-object collision no longer occurs

[collideTime: accessType outputOnly, type SFTime CDATA #FIXED "]
Time of collision between camera (avatar) and geometry,

[containerField: NMTOKEN "“children”]
containerField is the feld-label prefix indicating relationship to parent node. Examples: geometry Box, children Group, proxy Shape. containerField attibute is only supported
in XML encoding of X3D scenes

[class CDATA #INPLIED]
s is a space-separated list of classes, reserved for use by XML stylesheets. class attribute is only supported in XML encoding of X3D scenes

http://www.web3d.org/x3d/content/X3dTooltips.html#Collision
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back to Table of Contents

Additional Resources
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File formatting

X3D-Edit has a Netbeans capability for formatting

 Alt-shift-F Format acts upon highlighted text blocks,
also available via right-click menu

» Warning: do not reformat embedded ECMAscript
source code

X3D Canonicalization (C14N) also reformats X3D
+ Performed prior to examples being placed in archive
+ Can invoke in X3D-Edit using C14N button
* Preferred method for file formatting

3D 3D
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web

Source Editing in Netbeans 6.0+
http://www.netbeans.org/kb/60/java/editor-tips.html

X3D Canonical Form
http://www.web3d.org/x3d/specifications/ISO-IEC-19776-3-X3DEncodings-CompressedBinary/Part03/concepts.html#X3DCanonicalForm

Issue-tracker entry for C14N addition to X3D-Edit
https://www.movesinstitute.org/bugzilla/show_bug.cgi?id=1461

TODO: add C14N to X3D-Edit Tools menu
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Pretty-print HTML capabilities

Pretty print means to reformat nicely in HTML,
usually with color coding

+ facilitates reading and printing
X3D-Edit has this Netbeans feature
* File > Print to HTML
X3dToXhtml.xslt stylesheet
* Includes indices and hyperlinks to DEF/USE,

ROUTESs, images, url values, prototypes, etc.
» Can be launched via XSL Transformation button
* Available via X3D-Edit > X3D > Export menu

3D 3D
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Tagset pretty-printing in XHTML (.html encoding), includes cross linking of
DEF/USE/ROUTE and other features: X3dToXhtml.xslt and X3dToXhtml.bat

http://www.web3d.org/x3d/content/examples/help.html#Conversions

Issue-tracker entry for X3dToXhtml.xslt addition to X3D-Edit
https://www.movesinstitute.org/bugzilla/show_bug.cgi?id=1549
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Fie Edt View History Bookmarks Tools GUI Help

- -e@ N=-0F S ] http://x3dgraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/BindingOperations. html "‘ D]
~
<?xml version="1.0" encoding="UTF-£"7> B
<!DOCTYPE X3D PUBLIC "ISO//Web3D//DID XD $.1//EN"  "mttp://www.web3d.org/specifications/x3d-3.1.dtd"™>
<X3D profile=Tmmersive' version=3 1" xmlns xsd="http://www w3 org/200 /XML Schema-instance' xsdnoNamespaceSchemal ocation="hitp-/www web3d or i 3d-3.1 xsd >

<head>
<meta name='tifle' content=BindingOperations x3d"/>
<meta name="description’ content=Thistrate Viewpoint binding operations as described in Chapter 4 concepts. Display the browser console to see an event'/>
<meta name="creator’ content="Don Brutzman'/>
<meta name='created' content="5 January 2008'/>
<meta name="modified' content="5 January 2008'/>
hitp:/X3dGraphics com '/>
<meta name="reference’ content="ht
<meta name="rights' content='Copyright Don Britzman and Leonard Daly 2007'/>
<meta name='subject’ content="X3D book. X3D graphics, X3D-Edit. http.//www x3dGraphics com ">
<meta name="reference' content="Binding( meranons c:msole et/
<meta name="identifier’ content="hitp:/ / Ch:
<meta name='generator’ content="X3D-Edit. httv fwww.web3d.org/x3d /README.X3D-Edit htwl/>
<meta name="license' content="
</head>
<--

<meta name="reference’ content=

html '/

Index for DEF nodes: Bind erEngine, C: . ClickToAnimateView, Clock, Text], Text2, Text3, Text4, TextTouchSensor, TimingSequencer, View1, View2
ClickToAnimate View

w3, Views

Index for Viewpoint image:

-
<Scene>
<1-- Viewl ROUTEs: [from Bindi erBngine bindView] #o set bind | [fron isBound o Bind etEngine view]Bound | >
<Viewpoint DEF="View1' centerOfRotation="-6 0 0' description="Viewpoint 1' position='-6 0 5'/>
View2 ROUTESs: [from Bindi erEngine bindView2 zo set bind | [fiom isBound 7o Bindi erEngine view2Bound | --:
"View2' centerOfRotation="-2 0 0" deseription="Viewpoint 2' position="-2 0 5'/>
I-- View3 ROUTEs: [from Bindi erEngine. bindView: 3 #o set bind | [from isBound fo Binds erEngine view3Bound ] -->
<Viewpoint DEF="View3' centerOfRotation="2 0 0" description="Viewpoint 3' position="2 0 5'/>
<1-- View4 ROUTEs: [from Bindi erEngine.bindView4 fo set bind | [from isBound fo Bind erEngine view4Bound ] -->
<Viewpoint DEF="View4' centerOfRotation="6 0 0" description="Viewpoint 4' position='6 0 5'/>
<Group>
<Transform DEF="Text]" translation="-6 0 0'>
<Shape>
<Text string="View" "# 1" solid="true">
<FontStyle DEF='CenterJustify' justify="
<Text>
<Annearance>

@ Find: |xsl @ Next { Previous [ Highight al [ Match case

[S | Done % 03505 [ @ 7252.156.96 | 205.155.65.236 @ @ © @ 0:907 () @)| Now: Overcast,54°F ~ | Sun:55°F

'MIDDLE" "MIDDLE"/>

E3

Mon: 54° F .5,

http://x3dgraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/BindingOperations.html

Example use is shown of Export as Annotated XHTML, which invokes X3dToXhtml.xslt
stylesheet to make pretty-print HTML output:

W X3D-Edit 3.2
Edit View Window X3D Versjoning Tools Help

New %3D 4 = !

D@ | *ilo @
Open File...
Open Recent Eile 3

e EY 00 ¥ 9

ding="TUTF-8"2> =
O/ /W=b3D//DTD ¥3D 3.2//EN" "http://www.wsb3d.ory/spscif|

Impart as X30

crl-s
wersion='3.0' xmlns:xsd='http://wuw.w3.org/2001/EMLSchy{’
Cirl+Shitt-5 World.x3d' name=='title'/>
Export as 3D ClassicVRML Encading... 3
Page Setup ... Export as ¥3D Compressed Binary Encoding (.x3db)...
& Print Preview .. Ctri+Ak+Shit-p Eperizs Uiy

d.x3d naf

Print to HTML. . ' generat| Geometry: T..

1 Export Exirusion crossSection arrays as SVG diagrams
Exit T Pretty-print documentation (htm|

14 cene>

Pr

Computer Ai...

1: = <.Gruup> [ Humanoid A...

17 <Viewpoint centecOffotation='0 -1 0' de iption='Hello vorld!' position=|;

18[0]  <Transform rotation='0 1 0 3'> ;

18 [-] <Shape>

20 <Sphere/>

213 <Appearance>

22 <Material diffus=Color='0 0.5 1'/= E

23 <ImageTexturs urls'"sarth-topo.png” "sarth-topo.jpg” "sarth-topo-sm):

24 <¢/Appearances B

25 </Shap=>

26 </Transform>

27 - «<Transform translation='0 -2 0'>

28 [ <Shape>

29 [J <Text solid='false' scring='"Hello" "world!"™'>

30 <FontStyle justify='"MIDDLE" "MIDDLE"'/>

31 </ Taxt>

32 [ <Appearance>

33 <Material diffussColor='0.1 0.5 1'/>

34 </Appe=arance> g

35 </Shap=> |

36 </Transform: L

37 </Group> -
N I»]

16:9 INS
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W X3D-Edit 3.2

Launching other XSLT stylesheets

Extensible Stylesheet Language for XML (XSLT)

e &

W BindingOperations.x3d - Editor
e BindingOperations x3d x]

stylesheets support a variety of conversions
* X3dToVrmI97.xslt * IX3dToXhtml.xslt
« X3dToClassicVRML.xslt * others

‘G- anSE PR

R R L R S

14:52

<?xml version="1.0" encoding="UTF- >

<IDOCTYPE X3D PUBLIC "IS0//Web3D//DTD 3D 3.1//EMv il TTaNsformation.. b /specizicaribns/x3d-3

<X3D profile='J}
<head>

<meta cont
<meta cont Lodk In: ‘@SNEShGEE —
meta cont «3dExtrusionToSvgviaxsitL. 1xslt «3dTovrmla7.xslt !@ dTo) 'html-xsltl
METa cont #3dExtrusionToSvgViaxsit2.0.xslt *3dTox 3dvClassicyr mEncoding. sl
<meta cont
ameta concd (4] - [
:meza ':‘mz File Name: |C:\www.webSd.org\xBd\too\s\;x'SdEd\tS.EVx'SD\src\www‘web3d.0rg\><3d\st\,f\esheets| ‘ Open ‘
meta con
smeta Files of Type: |AII Files '|
4 ma
INS I

Template for new stylesheet also available:

File > New X3D > New XSLT stylesheet...

Under Help system, see XML Documents > Creating and Editing an XSL Stylesheet,
Performing an XSL Transformation

Creating and Editing an XSL Stylesheet 7

See Also

In the IDE, you can create XSL stylesheets to define
transformation rules for your XML documents. You can then
perform an XML transformation to transform the data in your
document into the output of your choice, such as formatted
HTML or a text file.

To create an XSL stylesheet:

1. From the main window, thoose File = New File

2. Expand the XML folder and select XSL Stylesheet.

3. Specify a name and location for the stylesheet and click
Finish.

Anew XSL stylesheet node (&«, appears inthe Files
window.

To edit an XSL stylesheet:

1. Right-click the XSL styleshest node inthe Files window.
2. Choose Edit fram the pop-up menu
The stylesheet opens in the Source Editor

Using Code Completion in an XSL Stylesheet

The IDE provides basic code completion for X5L stylesheets.
Type a left angle bracket (<) to openthe code completion box,
which cantains all ofthe elements available for code
completion. To enter a closing tag for an open elementtag,
type a left angle bracket and a slash (</).

The IDE provides code completion for all standard XSL
elements permitted by the XSLT recommendation. If the X5L
styleshest references a DTD for its output file, you can also
use code completion for all elements permitted by the DTD.

(4

D-Ed elp
Eile Edit WView Window 33D Versjoning Tools Help ’7 = Lz
= R
A PrEY | KD 1-%@Iﬁéﬁ>‘i IR 65 Ve ‘
Contents \Search \ K
sy [ RRRTTITIR .5 osroo 7] Gl fEEEE
z egal Notices (=]
o | [ - G- R B
tlEL-6- ARSH e oo v¥ D 7 e Bzee :
8| 1 <pol version="i.0" sncoding="UTF-§72> = [ Getting Started
3| oz
. E Basic File Features
ﬁ a E Keyboard Shaortcuts
% 5 [ version Control and Fils History
& E Servers and Databases
; T [ Plugins
B o . 5} Javascript Files
5 -
z | 10
= —— e les ——
12 [ Working with X
13[[ <xsl:styleshset xmins:xsl="htp://wow.wd.org/1999/XSL/Transform” version="1.0"> | |} . [ %ML Tasks: Quick Reference
14 <xslioutput method="html"/> <!-- output methods: sxml html text —- [ Creating an XML Document
15 .
16 <xslitemplate maren="/"> < - . 1) Editing an ML Document
170 cntml= e e [ validating an %ML Document _
18] <hsad= . E e e [ Checking an XML Document for Well-Fori?
19 <title>TODO: styleshest_result name</titlss [ Creating a DTD g
20 </head> e e [ Generating DTD Dacumentation
Z; T <bmz> | Lo temnlat [T BN N (I [ warking With XML Schemas E
xsliapply-templates s=lect="*%" — pr . .
23| L </body> [} Reqgistering a Local DTD ar XML Schema :
24| </html> B[ XML Catalags :
25 </wsl:template> e e D Generating 2 DOM Tree Scanner ;
28 [} SAxX Suppart in the IDE m
27 . "
Generating a S,
28| - e -
29
30 - J
31 B[ Cascading Style Shests in the IDE
3z <xsl:apply-templates selsct="@r"/> - atc - C [}E ¥ML Schema Tools
i - [ Configuring the IDE |
34 <xsl:apply-templates selsct="#/s <l r hil =
35
38 -- TOD .
37
38| </xsl:templates =
11:10 |[INS
@
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Chapter Summary

Users explore X3D worlds by choosing predefined
viewpoints and navigating through 3D space.
* Bindable nodes, so only one is active at a time
* Viewpoint lets authors identify key camera locations
+ NavigationInfo provides options for moving around
Nodes to improve user navigability, interaction:
+ Anchor makes geometric shapes linkable, like HTML
* Billboard for axis-aligned geometry facing the user
* Collision permits or blocks a user's current camera

view from passing through collidable geometry
web|3D )<3D
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Chapter 4 - Viewing and Navigation

72



Suggested exercises

Demonstrate the ability to choose viewpoints and
navigate in master Kelp Forest Exhibit scene
+ Take screen snapshot image to show what you saw
Create a “guided tour” of multiple Viewpoints for
navigating a scene of interest
Switch between EXAMINE, WALK and FLY
navigation in one or more browsers
Demonstrate the Anchor node by linking some
text to another scene or an external web page

Use Billboard for multiple Text descriptions,
linked via Anchor to bind respective viewpoints
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X3D: Extensible 3D Graphics for Web Authors
by Don Brutzman and Leonard Daly, Morgan
Kaufmann Publishers, April 2007, 468 pages.
» Chapter 4, Viewing and Navigation
* http://x3dGraphics.com
* http://x3dgraphics.com/examples/X3dForWebAuthors

X3D Resources
* http://www.web3d.org/x3d/content/examples/X3dResources.html
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References 2

X3D-Edit Authoring Tool
* https://savage.nps.edu/X3D-Edit

X3D Scene Authoring Hints
¢ http://x3dgraphics.com/examples/X3dSceneAuthoringHints.html

X3D Graphics Specification
* http://www.web3d.org/x3d/specifications
+ Also available as help pages within X3D-Edit

3D )<3D

CONSORTIUM 76

web

Chapter 4 - Viewing and Navigation

76



References 3

VRML 2.0 Sourcebook by Andrea L. Ames,
David R. Nadeau, and John L. Moreland,
John Wiley & Sons, 1996.

* http://www.wiley.com/legacy/compbooks/vrml2sbk/cover/cover.htm
+ http://www.web3d.org/x3d/content/examples/Vrml2.0Sourcebook

* Chapter 26 — Viewpoint
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Contact

Don Brutzman

brutzman@nps.edu

http://faculty.nps.edu/brutzman

Code USW/Br, Naval Postgraduate School
Monterey California 93943-5000 USA
1.831.656.2149 voice
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CGEMS, SIGGRAPH, Eurographics

The Computer Graphics Educational Materials
Source(CGEMS) site is designed for educators
+ to provide a source of refereed high-quality content
* as a service to the Computer Graphics community
+ freely available, directly prepared for classroom use
* http://cgems.inesc.pt

X3D for Web Authors recognized by CGEMS! ©
* Book materials: X3D-Edit tool, examples, slidesets
*+ Received jury award for Best Submission 2008

CGEMS supported by SIGGRAPH, Eurographics
cgl’ms | [)
From the CGEMS home page:
* http://cgems.inesc.pt

Welcome to CGEMS - Computer Graphics Educational Materials Source. The
CGEMS site is designed for educators to provide a source of refereed high-

quality content as a service to the Computer Graphics community as a whole.
Materials herein are freely available and directly prepared for your classroom.

List of all published modules:
* http://cgems.inesc.pt/authors/ListModules.aspx

CGEMS Editorial Policy:
* http://cgems.inesc.pt/EditorialPolicy.htm
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Creative Commons open-source license

http://creativecommons.org/licenses/by-nc-sa/3.0

e B mee e e e el TR T
i —
W= - ===z = - ===z~
S — - -

Attribution-Noncommercial-Share Alike 3.0 Unported
You are free:
* to Share — to copy, distribute and transmit the work
* to Remix — to adapt the work
Under the following conditions:

* Attribution. You must attribute the work in the manner specified by the author or
licensor (but not in any way that suggests that they endorse you or your use of the
work).

Attribute this work: What does "Attribute this work" mean?

The page you came from contained embedded licensing metadata, including how
the creator wishes to be attributed for re-use. You can use the HTML here to cite the
work. Doing so will also include metadata on your page so that others can find the
original work as well.

* Noncommercial. You may not use this work for commercial purposes.

* Share Alike. If you alter, transform, or build upon this work, you may distribute the
resulting work only under the same or similar license to this one.

* For any reuse or distribution, you must make clear to others the license terms of
this work. The best way to do this is with a link to this web page.

* Any of the above conditions can be waived if you get permission from the
copyright holder.

* Nothing in this license impairs or restricts the author's moral rights.
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Open-source license
for X3D-Edit software and X3D example scenes

http://www.web3d.org/x3d/content/examples/license.html

Copyright (c) 1995-2013 held by the author(s). All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

e Redistributions of source code must retain the above copyright notice, this list of conditions and the following
disclaimer.

e Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

e Neither the names of the Naval Postgraduate School (NPS) Modeling Virtual Environments and Simulation
(MOVES) Institute nor the names of its contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS
OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR
TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

License available at
http://www.web3d.org/x3d/content/examples/license.txt
http://www.web3d.org/x3d/content/examples/license.html

Good references on open source:

Andrew M. St. Laurent, Understanding Open Source and Free
Software Licensing, O'Reilly Publishing, Sebastopol California,
August 2004. http://oreilly.com/catalog/9780596005818/index.html

Herz, J. C., Mark Lucas, John Scott, Open Technology
Development: Roadmap Plan, Deputy Under Secretary of Defense
for Advanced Systems and Concepts, Washington DC, April 2006.
http://handle.dtic.mil/100.2/ADA450769
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