X3D Graphics for Web Authors

Chapter 8

User Interactivity

Nobody knows the kind of trouble we're in.
Nobody seems to think it all might happen again.

Gram Parsons, “"One Hundred Years from Now”
web|3D K%D

CONSORTIUM



http://en.wikipedia.org/wiki/Byrds
http://en.wikipedia.org/wiki/Sweetheart_of_the_Rodeo
http://en.wikipedia.org/wiki/Jo_Mora
http://en.wikipedia.org/wiki/Gram_Parsons

Contents

Chapter Overview
Concepts
X3D Nodes and Examples

Chapter Summary and Suggested Exercises

Additional Resources and References
web|3D )<3D

CONSORTIUM



file:///C:/My%20Documents/X3D/X3dForWebAuthors/x3dGraphics.com/slidesets/X3dForWebAuthors/%23SuggestedExercises
file:///C:/My%20Documents/X3D/X3dForWebAuthors/x3dGraphics.com/slidesets/X3dForWebAuthors/%23SuggestedExercises

Chapter Overview



Overview: User Interactivity

User interactivity is initiated via sensor nodes,
which capture user inputs and are hooked up
to provide appropriate responses

* TouchSensor senses pointing device (mouse, etc.)

* PlaneSensor is a drag sensor that converts x-y
pointer motion to move objects in a plane

* CylinderSensor and SphereSensor are drag sensors
that convert x-y pointer motion to rotate objects

» KeySensor and StringSensor capture keyboard input
Interactivity sensors initiate animation chains
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Related nodes

Chapter 4, Viewing and Navigation nodes

* Anchor: pointing device
* Selects another Viewpoint or loads another scene
» Show description when pointing device is over geometry

+ Billboard rotates child geometry to face user
* Collision reports if viewer collides with geometry

Chapter 12, Environment Sensor and Sound
« LoadSensor reports when media asset is loaded

* ProximitySensor reports when user is in vicinity
* VisibilitySensor indicates when user's current

camera view can see sensed geometry
web (3D SD
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Importance of user interaction

Animated scenes are more interesting than static
unchanging geometry

X3D interaction consists of sensing user actions
and then prompting appropriate responses

Scenes that include behaviors which respond to
user direction and control are more lively

Freedom of navigation and interaction contribute
to user's sense of presence and immersion

Thus animation behaviors tend to be reactive

and declarative, responding to the user
web|3D SD
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Sensors produce events

Sensors detect various kinds of user interaction
and produce events to ROUTE within a scene

* Each sensor detects a certain kind of interaction,
then produces one or more events

Authors decide how the events describing user
interaction are interpreted and handled

* This approach allows great flexibility for authors

3D X3D
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Using sensors in a scene

Three common design patterns (- = ROUTE)

e Trigger (sensor) — Clock - Interpolator —
Target node

e Sensor - Target node

e Sensor — Script (adaptor) — Target node

3D X3D
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Pointing devices

Pointing device is primary tool for user
interaction with geometry in a scene
* Mouse, Touchpad, touchscreen, or tracking stylus
Arrow, Enter, other keys are allowed substitutes
Trackball, data glove, game controller

Tracking wand or other device in immersive 3D
environments (such as a cave)

Eye trackers and other advanced devices possible
X3D sensors designed for use with any generic

nointing device, thus making scenes portable
web|3D )<3D
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Sensed geometry intersection, selection

Pointing devices communicate user's intended
direction, movement, and selection (if any)

* Browsers and viewers usually superimpose 2D icon
to indicate user's intended pointing direction

2D overlay icon may change to indicate selection

Sensors react to corresponding sibling and child
geometry in the scene graph

 Pointing at other geometry means sensor activation
no longer possible

 Usually one sensor must be deactivated before
another can become active SD

3D
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Common field: enabled

enabled is an inputOutput boolean field that
turns a sensor node on or off

* Thus allowing author to permit or disable flow of
user-driven events which drive other responses

* Set enabled='false' to disrupt an event chain

Regardless of whether enabled='"true' a sensor
still needs a ROUTE connection from its
output, or else no interaction response occurs

CONSORTIUM X 12
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Common field: /sOver

[sOver is an outputOnly boolean field that
reports when pointing at sensed geometry
* /sOver true value sent when pointer is over shapes

* isOver false value sent when pointer icon is no
longer over shapes

e If selection occurred, isOver false doesn't occur until
after selection is released
Routing /isOver values can enable animation
* Rapid sequencing on/off might remain a difficulty

* Take care that animation doesn't move viewpoint o
geometry out from under the pointing device SD

3D
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Common field: /sActive

[SActive is an outputOnly boolean field that
reports when sensor has received user input
* jSActive true value sent when selection begins
* jSActive false value sent when selection released

* Note that /sActive true already occurs as a
prerequisite when a sensor is initially enabled

Routing /sActive values can enable, disable
TimeSensor and other animation nodes

* Rapid sequencing on/off can be a difficulty, however

* BooleanFilter, BooleanToggle, BooleanTrigger also
useful: Chapter 9 Event Utilities and Scripting
3D )<3D
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Common field: description

Each sensor's description field alerts users to the
presence and intended purpose of each sensor

* Thus including a description is quite important,
otherwise user is left to guess about responses

* Nevertheless many authors forget to include
description, which inhibits interactivity

X3D Specification gives browsers flexibility about
how description strings are displayed

* Overlay text, window-border text, perhaps audio
web|3D )<3D
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Dragging

Dragging means to select (activate) a sensed
object, then to move the pointing device
while the sensor is still activated

This user action causes continuous generation of
output events while dragging motion occurs

* Click + drag + release = Select + hold + release

Several common fields
* enabled, description, isActive, isOver, touchTime

Three X3DDragSensorNode type sensors are

* CylinderSensor, PlaneSensor, SphereSensor
web|3D )<3D
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3D (6DOF) control using 2D devices

Selected objects are 3D, located in 3D space

* Which provides 6 degrees of freedom (DOF) for
3D object motion, e.q. (x, v, z roll, pitch, yaw)

However most pointing devices only 2D control,
since only movements are left-right, up-down

* Mouse, touchpad or touch screen, keyboard, etc.

Must map 2D output device to 3D/6DOF motions

» Each drag sensor thus defines how 2D motion is
interpreted: surface of cylinder, plane, or sphere

» Hopefully authored in @ manner intuitive to user
web|3D )<3D
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X3D Nodes and Examples
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TouchSensor node

TouchSensor affects adjacent geometry, provides
basic pointing-device contact interaction
» Sends /sOver true event when first pointed at
* Sends /sActive true event when selected
» Sends /sActive false event when deselected
* Sends /sOver false event when no longer pointed at

Selection is deliberate action by user, for example
* Mouse, touchpad, touchscreen: left-click button
- Keyboard: <Enter> key

3D wand: selection button
web|3D )<3D
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Sensed geometry grouping 1

All geometry that is a peer (or children of peers)
of the TouchSensor nodes can be sensed

Use a grouping node (Group, Transform, etc.) to
isolate sensed geometry of interest

* Don't want to make entire scene selectable,
otherwise interaction isn't very sophisticated

Can attach different sensors to self-explanatory
geometry for different tasks. Examples:

* Light switch isOver gives name, click to change

* Billboarded Text or buttons for multiple controls
web|3D )<3D
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Sensed geometry grouping 2

Separate sensed geometry from other shapes by
using grouping nodes

Next slide shows example excerpt
« Chapter04-ViewingNavigation/BindOperations.x3d

Scene structure for this example
* Viewpoints consuming, producing events
 Display geometry, no sensor peer
» Selectable geometry, TouchSensor peer

» Regular animation design pattern: TimeSensor,
Interpolator, target Script node, ROUTE connec%rs

3D 3D
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w bBind Dera d d

e BincingOperations.

| =l e

BL-b- APl #4L% @ 00 oF P

<Viewpoint DEF='Viewl' centerDfPotation='-g& 0 0' description='Viewpoint 1' position='-& 0 5'/= :
<Viewypoint DEF='View2' centerOfFotation='-2 0 0' description='Viewpoint 2Z' position='-2 0 5'/>
<Vieypoint DEF='View3' centerOfFotation='2 0 0' description='WViewpoint 3' position='Z2 0 5'/=>
<Viewpoint DEF='WViewd4' centerOfFotation='g 0 0' description='WViewpoint 4' position='g& 0 5'/ =

set_bind

<iGroup:>
<Transform DEF='Textl' translation='-g 0 0':>
<Shapes>
- <Text string='"Viey™ "# 1"'>
<Font3tvyle DEF='CenterJustify' Jjustify='"MIDDLE"™ "MIDDLE"™'/:>
- </ Text>
G
u </3hape=
- </ Transform:
+ <Transform=| View #2
<Transform=| View #3 S t G d
+ <Transform=| View #4 epara e roup no e
- =/ Groups
<!-— The following advanced animation seguence uses nodes covered in Chapterg 7, 8 and 8. —-->
<!—— It does not need to be studied in this chapter. —-->
= <Transform translation='0 -3 8'>
<!—-— notice this next Viewpoint has been transformed with the text, so its| position is relative —-->-
<Viewpoint DEF='ClickToAnimateView' description='Select animation sequence' f£isldO0fView='0.785' po
E <Shapes>
- <Text string='"Click here to animate"':>
<FontStyle justify='"MIDDLE™ "BEGIN"'/>
- </ Text>
:
</Shape>=
<Shap=>
<Box =size="7 1 0.02"/>
- <Appearances
<Material transparsncy="1"/>
i e Appearances Sensed group inside Transform node

sition='0 0 7'/>

b < Touch3ensor DEF='TextTouchSensor' description='Click to begin animating viewpoint selections'/>
:><TimeSensor DEF="Clock" cyclelnterval="10"/>»

<POUTE fromFisld='touchTims' frowmllods='TextTouchIensor' toFisld='set _startTims' tollode='Clock' />
<Integeriecquencer DEF='TimingSequencer' key='0 0.1 0.2 0.3 0.4 0.5 0.£ 0.7 0.8 1.0' kevValu=='0 1
<ROUTE fromField='fraction changed' fromlode='Clock' toFisld='set fraction' tollods='Timing3squence
[=] <Script DEF='BindingSeguencerEngine's

_><field accessType='inputOnly' names='set_ timeEvent' type='3FInt32' />

234578 10>
r'/>

<field accessType='outputOnly' name='bindViewl' type='SFBool'/>
<field accessType='outputOnly' name='bindView2' type='S3FBool'/>
<field accessType='outputlnly' name='bindView3' type='SFBool' />

\ 4
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[4]
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http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/BindingOperations.x3d

Multiple TouchSensor nodes

Cannot sense just one part of grouped geometry

 Unless split out as separate groups of geometry,
then Transform-ed to look like single shape to user

Can use multiple TouchSensor nodes, ROUTEs
and event chains to accomplish multiple tasks

Can DEF, USE copies of single TouchSensor node,
allowing multiple shapes to trigger same action

If multiple TouchSensor nodes at same level or
above a given piece of geometry, nearest wins

 If tied at same distance, both activated at once
web|3D )<3D
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output event touchTime

touchTime sends an SFTime output event
whenever sensed geometry is deselected

* Sent simultaneously with /sActive false event

Three prerequisites must be met for touchTime:

1.Pointing device begins pointing at sensed geometry
(generating /isOver true event)

2.Pointing device is initially activated by user selection
(generating /sActive true event)

3.Pointing device is subsequently deactivated while
still pointing at the sensed geometry

(generating isActive false event)
web|3D SD
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output events hitPoint_changed,
hitNormal_changed, hitTexCoord_changed

hitPoint_changed
 sends output SFVec3f event providing 3D location
coordinates of selection point, referenced to local
coordinate system
hitNormal_changed
 sends output SFVec3f event providing normal
vector of underlying geometry at selection point
hitTexCoord_changed

 sends output SFVec2f event providing 2D (u, v)
coordinates of underlying texture at selection point

CONSORTIUM X 25
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&
ﬁéﬂ’TouchSensor-F‘umpHouse.xﬂd Xl al» lIEI
BE-5- Q%dE #2% a2 00 v ¥ &

[»

<?¥ml wversion="1.0" encoding="UTF-8"?>
<IDOCTYPE X3D PUBLIC "IS0//W=h3D//DTD X3D 3.1//EN" "http://www.web3d.org/specifications/x3d-3.1.dcd">
<¥3D profile=!'Immersive' version='3.1"' wmlns:xsd="http://wvww.w3.org/2001/XMLSchema-instance!
xsd:nollamespaceSchemalocation='http://www.web3d.org/specifications/x3d-3.1.xsd'>
- <hesad>
<meta content='TouchSensorPumpHouse.x3d' nams='title'/>
<meta content='Touch3ensor activated positive-displacement cvlinder pump house.' names='description'/ /=
<meta content='Todd Gagnon and Mark A. Boyd' nams='authors'/:>
<meta content='Xeena VEML importer' nams='translator'/:>
<meta content='A Juns 1998' nam=='created'/>

<meta content='20 December 2002' nams='imported'/:=

[ <meta content='1l0 February 2008' name='modified' />
<meta content='http://E3dGraphics.com/examples/¥3dForebAiuthors/EelpForestExhibit/PumpHouse . x3d' nams='reference' />
<meta content='http://E3dGraphics.com/examples/X3dForilebAuthors/Chapter08-UserInteractivity/ TouchSensorFPumpHouse . x3d!

W Edit TouchSensor

<meta content='X3D-Edit, https://savage.nps.esdu/K3D-Edit' names='gensrator' />
<meta content='VrmlS7ToX3dllisc, http:ffovrt.nist.gov/v?_de.html' nams='gensrator' /> DEF(D|RunPump |
<meta content='../license.html' names='license'/>

- </ head> IUSE

= <3censx

| <Background skvColor='1 1 1'/=>

«Viswpoint description='Book Viewpoint' orisntacion='-0.245 0.9&2 0.023 0.25' posicion='1.92 0.5 4.83'/» containerfield
<Group:> O
<Transform scals='0.91 0.8 0.3' translation='0.8 -0.&85 0.53'>
<Zhape> enabled
“hppearance> description  |rouch to activate |~
<Material diffuseColor='0.749 0.£54 0.&51'/> -
</ Appearance> =
<Cylinder bhottom='falses' top='falses'/>
</Shapes | QK ||Cance| || Help |

</ Transform>
<Froups
<TouchSensor] DEF='PunPump' description='touch to activate' enabled='true'/>

<3hape>
<Appearance DEF='pumpHouse':>
<Material diffuseColor='0.82 0.78 0.74'/> Select and hold
- </ Appearance: box to drive piston
=] <IndexedFaceSet coordIndex='0 1 5 4 -1 5

12 &é-1&237-13047-1112 13 2 -
<Coordinate point='0.0 0.0 0.0 2.0 0.0 0.0 2.0 1.75 0.0 0.0 1.75 0.0 0.£25 0.75 0
- </ IndexedFaceSsts
o </ Zhape=
- </Group>
- </ Group=
- <Group:>
<Transform scale='0.5 0.5 0.5' translation='1.0 1.1 -1.5'>
<Transform DEF='PISZTCI' =
<Transform scale='1.3 1.2 0.&' translation='0.0 -0.2 0.0'=>

[
32:21 |[INS



http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter08-UserInteractivity/TouchSensorPumpHouse.x3d

Example: opening doors

Interaction in 3D scenes doesn't always have to
be literal. It is easier to click on a door to
open it, rather than turning a door knob.

Next example compares TouchSensor selections
» Left door opens on initial selection (click)
* Right door opens on later deselection (unclick)

Key difference: /isActiveis first true, then false

* To fix: routing events through a BooleanFilter and
TimeTrigger can initiate TimeSensor appropriately

* These are Event Utility nodes, covered in Chapter

3D oD,
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<meta content='http://E3dGraphics.com/examples,/E3dForWebAuthors/Chapter08-UserInteractivity/Doors.x3d’
<msta content='X3D-Edit, https://savags.nps.edu/X3D-Edit' nams='gensrator'/>

<meta content='../license.html' name='license'/>
</head>
“3cens>
<Background skyColor='1 1 1'/=>
<MavigationInfo type='"WALE"™ "ANY"'/ />
<Viewpoint description='Initial default' position='0 1.4 10'/=>

<Viewpoint description='Book View' position='0D 1.4 4.5'/>

name='identifier'/>

set_rotation

| »

ha

<Transform DEF='DoorLeft' center='-.5 0 0' translation='—-1 1.125 -.05'> <
<Group DEF='Door':=>
=<3Shape DEF='Door3Shape':>
<Appearance DEF='DoorlApp'>

set_rotation

<Material DEF='DoorMat' diffus=Color='0 .7 0'/>
[ <ImageTexture DEF='DoorImags' url='"door 1.Jjpg" "hrtp://X3dGraphics. com/examp les/X3dForVebiuthors/Chapter08-UserInteract
</ Appearance:>
<IndexedFaceSet DEF='DoorGeom' coordlndex='0 1 2 3 -1 4765 -10154-115¢€2-12&73-137&4-1'>
<Coordinate point='-.5 -1.125 .05 .5 -1.125 .05 .5 1.125 .05 -.5 1.125 .05 -.5 -1.125 -.05 .5 -1.125 -.05 .5 1.125 -.05 4.5 1
<TextursCoordinate point='0 0 1 01 1010010110110 .9501 .85 .95 .95 10 .25 01 .85 .95 .25 10 .25 0 1 .25 .95

</ IndexedFacelets>

</Shape>
=/ Groups=
<TouchSensor| DEF=' TouchLeft' description='touch to activate' enabled='true'/>
S_{BDD leanFilter DEF='FilterLeft'/>
:t <TimeTrigger DEF='TriggerLeft' />
:> =<Time3ensor DEF='Timerleft' cyvclelnterval='3' cenabled='trus' loop='false' stactTim=='0"'/>

value_changed

:<Orientation1nterpolat0r DEF='MowverLeft' key='0 1' keyValus='0 1 0 00 10 -1'/>

<POUTE fromFisld='isActive' fromllods='TouchLeft' toFisld='set boolean' tollods='FilterlLeft'/>
<ROUTE fromFisld='inputTrus' fromllods='FilterlLeft' toFisld='set_boolean' tolMode='TriggerLeft' />
<BOUTE frowmFisld='triggerTime' fromllode='Triggerleft' toFisld='startTimes' tollods='TimerLeft'/>

<ROUTE

<FROUTE
</ Transform:
<Transform DEF='DoorRight'
=Group USE='Door'/:=»
<TouchSensor DEF='TouchFRight'
<TimeSensor DEF='TimsrPRight' cvclelnterval='3"
<Urientationlnterpolator DEF='MoverBRight' key='0 1!

fromField=
fromField=

'fraction changsd' fromlods='TimsrLeft'
'valus_changsd' fromiods='MovesrLeft'

toField='set_fraction' toNode="'MoverLeft' />
toFisld='rotation' tigllode='DoorLeft' />

center='—-.,5 0 0' translation='1l 1.125 -.05'>

description='touch to activate' enabled='true'/>
enabled='trus' loop='false' startTim=='0'/>
keyValuse='0 1 000 10 -1'/=

il

value_changed

Frity/ doo

.125

.95

<POUTE fromFisld='touchTime' fromllode='TouchPRight' toFisld='startTimes'
<ROUTE fromFisld='fraction changed' fromllods='TimerRight'
<ROUTE fromFisld='wvalus changed' fromllods='MoverRight'
</ Transform:
</ Scens>
</X3D>

toMNode='TimerRight'/>
toFisld='set_ fraction' tollode='MoverBight' />

toFisld='rotation' tollods='DoorRight'/>

[«[:
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http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter08-UserInteractivity/Doors.x3d

“% TouchSensor

TouchSensor tracks location & state of the pointing device, and detects when user points at geometry.
Hint: Sensors are affected by peer nodes and children of peers.

DEF

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

USE

[USE IDREF #IMPLIED]

USE means reuse an already DEF-ed node ID, ignoring _all other attributes and children.
Hint: USEing other geometry (instead of duplicating nodes) can mprove performance.
Warning: do NOT include DEF (or any other attribute values) when using a USE attribute!

description

[description: accessType inputOutput, tvpe SFString CDATA #IMPLIED]
Text description to be displayed for action of this node.

Hint: use spaces, make descriptions clear and readable.
Hint: many XML tools substitute XML character references automatically if needed (like &#38; for & or &#34;for ").

enabled

[enabled: accessType inputQutput, type SFBool (true|false) "true"]
Enables/disables node operation.

isActive

[isActive: accessType outputOnly, type SFBool (true|false) #FIXED ""]
Click or move the mouse (pointer) to generate isActive events. Event isActive=true is sent when primary mouse button is pressed. Event
isActive=false is sent when primary mouse button is released.

isOver

[isOver: accessType outputOnly, type SFBool (truelfalse) #FIXED ""]
is pointing device over sensor's geometry?

hitPoint_changed

[hitPoint_changed: accessType outputOnly, type SFVec3f CDATA #FIXED ""]
Events containing 3D point on surface of underlying geometry, given in TouchSensor's local coordinate system.

hitNormal_changed

[hitNormal_changed: accessType outputOnly, type SFVec3f CDATA #FIXED ""]
Events containing surface normal vector at the hitPoint.

hitTexCoord_changed

[hitTexCoord_changed: accessType outputOnly, type SFVec2f CDATA #FIXED ""']
Events containing texture coordinates of surface at the hitPoint.

touchTime

[touchTime: accessType outputOnly, tvpe SFTime CDATA "0"]
Time event generated when sensor is touched by pointing device.

containerField

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

class

[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#TouchSensor

PlaneSensor node

PlaneSensor converts x-y dragging motion by the
pointing device into lateral translation in plane
 2-tuple motion converted to 3-tuple SFVec3f
* Motion is parallel to local z=0 plane (screen plane)
Activated by peer geometry in scene graph

 Sensor itself is not rendered, unless background
geometry or sensed shape itself has a planar side

Translation output values can follow a ROUTE
connection to parent Transform translation

* Or connect to another SFVec3f field elsewhere
web|3D )<3D
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PlaneSensor fields, events

* Sends /sActive true event when selected
* Sends JsActive false event when deselected

* minPosition, maxPosition constrain X-Y translation
to allowed planar region, defined as SFVec2f values
« Example: minPosition="'-2 -2' maxPosition="2 2'
« offset holds latest (or initial) SFVec3f position value

« gutoOffset="true' remembers prior translation prior
to resuming a new drag selection, otherwise
autoOffset="false' jumps, restarts at initial position

* translation_changed and trackPoint_changed are

the basic output events for sensor results
web|3D )<3D
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= Planese D 0 o d d |

affe PlaneSensor-PumpHouse X3 xl ‘l’lllﬂl
@E-G- A™TE e & 00 o8 »

<?xml version="1.0" encoding="UTF-8"? i
<IDOCTYPE X3D PUBLIC "IZOQ//Web3D//DTD X3D 3.1//EN" "http://www.wsb3d.org/specifications/x3d-3.1.dcd">

E <¥3D profile='Immersive' wversion='3.1' xmlns:xsd='http://www.w3.org/2001/XNL3chema-instance' xsd:nollamespaceSchemalocation='http://vuw.vebid.ory/spe

- <head>

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

<meta content='A PlansSensor controls the displacemsnt of a positive-displacemsnt cylinder pump.' namse='description'/ /=

<meta content='Todd Gagnon and Mark A. Boyd' name='authors'/:>

<meta content='Xeena VEML importer' nams='translator'/:>

<meta content='8 June 1998' name='created'/>

<meta content='20 December 2Z002' nams='imported' /=
[ <meta content='10 February 2008' names='modified' />

<meta content='EelpTank.x3d' nams='reference' />

<meta content='http://X3dGraphics.com/examples/X3dForiebAuthors/KelpForestExhibit/PumpHouse. 23

<meta conteEnt='http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter08-UserInteractivity/ Pl

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

<meta content='Vrml87ToX3dlNist, http:ffovrt.nist.gova?_de.html' nams='gensrator' />

Shifting red bar
adjusts max height

<meta content='../license.html' name='license'/>
o </head> [
= <Jcensx

| <Background skyColor='1 1 1'/:=

<Viewpolint description='Book Viewpoint' orisntation='-0.245 0.92&% 0.023 0.25' position='1.82 (

- <Froups
3
<Group>
[ <TouchSensor DEF='FunPump' description='touch to activate' esnabled='falss'/>
al
</ Group=
- <Transform:>

<PlaneSen50rlDEF='Pumpkmplitude' description='click and drag to move object' maxPosition='1.5 1.5' minPosition='1.5 .5' offset='1.5 1.5 0.'/

<Transform DEF='AmplitudeMarker' rotation='0 0 1 1.57' translation='1.5 1.5 0'> “".Edit PIanES_
: _

- </ Transform=> - )
- ) o . | PumpAmplitude containerField
<CoordinateInterpolator DEF='Pistonlimits' key='0 1' kevValue='-0.4 -2.3 4.0 -0.4
=1 <3cript DEF='Converter' url='"converter.js" "http://X3dGraphics.com/examples/X3dF( || USE () [ | children
<field accessType='inputOnly' name='SFVec3fVISFFloat' type='SFVec3f'/>
<field accessType='outputOnly' name='SFFloat Yout' type='SFFloat!'/> description dick and drag to raiseflower maximum piston height
r </3cripts
<ROUTE fromFisld='translation changed' fromlode='Pumpimplitude' toFisld='SFVec3ifY
<ROUTE fromFisld='translation changed' fronlode='FumphAmplitude' toFilsld='translat enabled
<ROUTE fromField='SFFloat_Yout' fromlode='Converter' toField='set_fractipn' tolod
L </ Transform= minPosition 1.5 0.5
B </Group> maxPosition |1.5 1.5
- <Groups
P _ autoOffset
<Transform scal=='0.5 0.5 0.5' translation='1.0 1.1 -1.5'>
<Transform DEF='PISTON':> offset 1.5 1.5 o]

<Transform scal=='1.8 1.2 0.&' translation='0.0 -0.2 0.0'>

1
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http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter08-UserInteractivity/PlaneSensorPumpHouse.x3d

<< TouchSensor

TouchSensor tracks location & state of the pointing device, and detects when user points at geometry.
Hint: Sensors are affected by peer nodes and children of peers.

DEF

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

USE

[USE IDREF #IMPLIED]

USE means reuse an already DEF-ed node ID, ignoring _all other attributes and children.
Hint: USEing other geometry (instead of duplicating nodes) can improve performance.
Warning: do NOT include DEF (or any other attribute values) when using a USE attribute!

description

[description: accessType inputOutput, type SFString CDATA #IMPLIED]
Text description to be displayed for action of this node.

Hint: use spaces, make descriptions clear and readable.
Hint: many XML tools substitute XML character references automatically if needed (like &#38; for & or &#34;for").

enabled

[enabled: accessTvpe inputOutput, tvpe SFBool (true|false) "true'']
Enables/disables node operation.

Active

[isActive: accessType outputOnly, tvpe SFBool (true|false) #FIXED ""]
Click or move the mouse (pointer) to generate isActive events. Event isActive=true is sent when primary mouse button is pressed. Event
isActive=false is sent when primary mouse button is released.

i3Over

[isOver: accessType outputOnly, type SFBool (true|false) #FIXED ""]
is pointing device over sensor's geometry?

hitPoint_changed

[hitPoint_changed: accessType outputOnly, type SFVec3f CDATA #FIXED ""]
Events containing 3D point on surface of underlying geometry, given in TouchSensor's local coordinate system.

hitNormal_changed

[hitNormal_changed: accessType outputOnly, tvpe SFVec3f CDATA #FIXED ""]
Events containing surface normal vector at the hitPoint.

hitTexCoord_changed

[hitTexCoord changed: accessType outputOnly, type SFVec2f CDATA #FIXED ""]

Events containing texture coordinates of surface at the hitPoint.

touchTime [touchTime: accessType outputOnly, type SFTime CDATA "0"]
Time event generated when sensor is touched by pointing device.

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

class

[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#PlaneSensor

CylinderSensor node

CylinderSensor converts x-y dragging motion by
the pointing device into rotation about an axis

« 2-tuple motion converted to 4-tuple SFRotation
 Rotation restricted to local coordinate frame y-axis

Activated by peer geometry in scene graph

» Sensor itself is not rendered, unless sensed shape
is itself cylindrical

Rotation output values can follow a ROUTE
connection to parent Transform rotation

* Or connect to another SFRotation field elsewhere
web|3D )<3D
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CylinderSensor diskAngle and select point
determines tracking mode

CylinderSensor

T ‘ ----- - User selects either end or
\ side of drag cylinder

* diskAngle measures
from axis to touch point

* Thus can adjust sensor
to match cylindrical
shape approximation

—_——

-
= —— panp——

trackPoint1

disk endcap rotation mode

bearingAngle1 < diskAngle

—_— —_ -

trackPoint2
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, cylinder wall rotation mode
bearingAngle2 = diskAngle

 — = —_——
-~ -

> * Bearing angle is
measured from axis to
user's track point

axis of rotation


https://savage.nps.edu/Savage/Tools/Animation/ArbitraryAxisCylinderSensorExamples.x3d

CylinderSensor fields, events

* Sends /sActive true event when selected
* Sends JsActive false event when deselected

* minAngle, maxAngle constrain the allowed rotation
» default values do need adjustment, always use radians
* Example: minAngle='-3.14159' maxAngle="'-3.14159'

* offset holds latest (or initial) rotation value

» gutoOffset="true' remembers prior rotation prior to
resuming a new drag selection, otherwise
autoOffset="false' jumps to restart at initial rotation

* rotation_changed and trackPoint_changed are the
basic output events for sensor results

3D oD,
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CylinderSensor off-axis rotation design pattern 1

CylinderSensor rotates about the Y axis of local
coordinate frame
* No internal field provided for offsetting that axis

» Making rotation axis different than peer sensed
geometry can be tricky

Following scene-graph design pattern shows how
to rotate CylinderSensor about a different axis
* First rotate to desired axis, CylinderSensor is child

* Nest a second Transform rotation restoring original
Y-axis, place sensed geometry here as child

3D )<3D
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CylinderSensor off-axis rotation design pattern 2
562 Scene

<i Viewpoint: description: CylinderSensor design pattern in action
E Initial transform provides rotation offset for CylinderSensor axis
= ?F Transform: DEF: RotateCylinderSensoraxis, rotation: 00 1-0.78
27 | CylinderSensor: DEF: ObjectRotationSensor, description: click and drag to rotate
= 7F Transform: DEF: SensorRotationTransform
ﬁ; ROUTE: fromNode: ObjectRotationSensor, fromField: rotation_changed, toNode: SensorRotationTransform, toField: set_rotation
E The following semi-transparent cylinder helps to illustrate the action of the CylinderSensor,

E and also makes it easier for a user to grab onto the target geometry being rotated.
| 8 Shape
& cylinder: height: 0.5, radius: 1
=) AAppearance
E set transparency="1" to hide completely
Ll Material: diffuseColor: 0.8 0.8 0.8, transparency: 0.5
E The following Transform gets a rotation opposite to RotateCylinderSensorAxis, restoring the original coordinate frame.
‘ 7" Transform: DEF: RestoreQriginaldxis, rotation: 00 10.78
E The following subgraph is the target object being rotated
= 3 Shape
® Box: size: 131
# AAppearance
= pf Transform: scale: 333
“%l» Inline: DEF: Coordinatedxesvrml, url: "Coordinatedxes.wrl" ...

{a

[
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ﬂ}@w CylinderSensorPumpHouse x3d x]
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=<?¥ml wers

ion="1.0" encoding="UTF-3"?>

<IDOCTYPE X3D PUBLIC "I50//Weh3D//DTD E3D 3.1//EN" "http://www.wsbh3id.org/sps

g <¥3D profi

le='TImmersive' wversion='3.1' xmlns:xsd='http://www.w3.org/2001/ XML

containerField I
[7] |children
description | dick and drag to rotate
enabled diskangle |1.58
autoOffzet minAngle |-0.3
offset |0 maxAngle 0.3
[ normalize angles ]
[ Accept H Discard H Help ]

.568' enabled='true'

Select
to

and drag pointer
rotate scene

i
11‘
|

tolode='Handle' />

<head>
<meta content='Cylinder3ensorPumpHouse.x3d' name='title'/>
<mweta content='A CylinderSensor changes the viewing position of a positi
<meta content='Todd Gagnon and Mark 4. Bowyd' nams='authors' />
<meta content='Xeena VEML importer' nams='translator'/:
<weta content='g June 1998' nams='created'/>
<meta content='20 December Z00Z' name='imported'/=
[ <meta content='10 February Z008' name='modified'/=
<meta content='EelpTank.x3d' nam=s='reference'/:>
<weta content='http://X3dGraphics.com/examples/E3dForebAuthors/EelpFore
<meta content='http://X3dGraphics.com/examples/X3dForTebAuthors/ Chapter0
<meta content='X3D-Edit, https://savage.nps.edu/X3D-Edit' nams='gensrato
<meta content='Vrml97ToX3dNist, http://ovrt.nist.gov/wZ_x3d.html' nam=='
<weta content='../license.html' nam=='license'/>
o </head>
= <Scenss
| <Background skyColor='1 1 1'/:=
<Viewpoint DEF='AdjustableView' description='Adjustible WViewpoint' orien
[ <Transform translation='1.75 1 0'>
<CylinderSensor DEF='Mover' autoOUffset='true' description='click and drag to rotate' diskAngle='1
maxAngle=',3' minAngle='-.3'/>
E <Zhapes>
- <Appearance:>
<Material diffuseColor='.9 .9 .9'/>
r </ Appearance:
<Box size='1 1.25 .02'/>
- </Shape>
- <Transform translation='0 0 0O':>
<Transform=
<Transform rotation='1 0 0 1.57'>
<Zhapes=>
- <Appearances DEF='Indicator':>
<Material diffuseColor='1 0 O0'/>
r </ Appearance:>
<Cylinder height='.3' radius='.3'/>
- </Shape>
- </ Transform=
- </ Transform=
E
o </ Transform=
<ROUTE fromField='rotation_changed' fromllode='Mover' toFisld='rotation'
<ROUTE fromFisld='rotation_changed' fromllods='Mover' toFisld='orientation' tollode='AdjustableView
o </ Transform=>

Vs

[4]

L]
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“¥ CylinderSensor

CylinderSensor converts pointer motion (for example, a mouse or wand) into rotation values using an invisible cylinder aligned with
local Y-axis.

Hint: Sensors are affected by peer nodes and children of peers.

Hint: add transparent geomefry to see the effect of the sensor.

Hint: initial relative bearing of pointer drag determines whether cylinder sides or end-cap disks are used for manipulation.

DEF

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

USE

[USE IDREF #IMPLIED]

USE means reuse an already DEF-ed node ID, ignoring _all_ other attributes and children.
Hint: USEing other geometry (instead of duplicating nodes) can improve performance.
Warning: do NOT include DEF (or any other attribute values) when using a USE attribute!

description

[description: accessType inputOutput, type SFString CDATA #IMPLIED)]

Text description to be displayed for action of this node.

Hint: use spaces, make descriptions clear and readable.

Hint: many XML tools substitute XML character references automatically f needed (like &#=38; for & or &#34;for").

enabled

[enabled: accessType inputOutput, type SFBool (true/false) "true"]
Enables/disables node operation.

minAngle

[minAngle: accessType inputOutput, type SFFloat CDATA "0"]
clamps rotation_changed events within range of min‘max values
Hint: if minAngle > maxAngle, rotation is not clamped.

maxAngle

[maxAngle: accessType inputQutput, tvpe SFFloat CDATA "0"]
clamps rotation_changed events within range of min‘max values
Hint: if minAngle > maxAngle, rotation is not clamped.

diskAngle

[diskAngle: accessType inputOutput, type SFFloat CDATA "0.262" (15 degrees)]

Help decide rotation behavior from initial relative bearing of pointer drag: acute angle whether cylinder sides or end-cap disks of virtual-geometry
sensor are used for manipulation.

Hint: diskAngle O forces disk-like behavior, diskAngle 1.57 (90 degrees) forces cylinder-like behavior.

autoOffset

[autoOffset: accessType inputOQutput, type SFBool (true|false) "true']
determines whether previous offset values are remembered/accumulated.

offset

[offset: accessType inputOutput, type SFFloat CDATA "0"]
Sends event and remembers last value sensed.

isActive

[isActive: accessType outputOnly, type SFBool (truelfalse) #FIXED ""]
isActive true/false events are sent when triggering the sensor. isActive=true when primary mouse button is pressed, isActive=false when released.

isOver

[isOver: accessType outputOnly, type SFBool (true|false) #FIXED ""]
is pomnting device over sensor's geometry?

rotation_changed

[rotation_changed: accessType outputOnly, type SFRotation CDATA #FIXED ""]
rotation_changed events equal sum of relative bearing changes plus offset value about Y-axis in local coordinate system.

trackPoint_changed

[trackPoint_changed: accessType outputOnly, type SFVec3f CDATA #FIXED ""]

trackPoint_changed events give intersection point of bearing with sensor's virtual geometry.

Field

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

class

[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#CylinderSensor

SphereSensor node

SphereSensor converts x-y dragging motion by
the pointing device into an arbitration rotation
« 2-tuple motion converted to 4-tuple SFRotation
 Rotation about origin of local coordinate frame

Activated by peer geometry in scene graph

 Sensor itself is not rendered, unless corresponding
sensed shape itself happens to be spherical

Rotation output values can have ROUTE
connection to parent Transform rotation field
* Or connected to another SFRotation field elsesh(?e

3D 3D
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SphereSensor fields, events

* Sends /sActive true event when selected
* Sends JsActive false event when deselected
* offset holds latest (or initial) rotation value

» gutoOffset="true' remembers prior rotation prior to
resuming a new drag selection, otherwise
autoOffset="false' jumps to restart at initial rotation

* rotation_changed and trackPoint_changed are the
basic output events for sensor results

As with all sensors, includes description, enabled

CONSORTIUM X 42
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<?xml wversion="1.0" encoding="UTF-Z"?>
<!DOCTYPE X3D PUBLIC "IZCQ//Web3D//DTD X3D 3.1//EN™ "http://www.wsh3d.org/specifications/]
<X3D profile='Immersive' wversion='3.1! wmlns:xsd="http://vuw. w3 .org/ 2001/ EMLSchema-inst
xsd:noNamespaceSchemalocation="http://www.web3d.org/specifications/]

- <h=ad:>

<meta content='SphereSensor-Lefty.x3d' nams='title'/>
[ <meta content='Using a Sphereliensor, Lefty shark can be oriented in any dirsection.' 1
<meta content='Leonard Daly and Don Brutzman' name='creator'/:>
<meta content='10 June 200&' names='created'/>
[ <meta content='1l0 February Z008' name='modified'/>
<meta content='http://X3dGraphics.com' names='reference'/>
<meta content='hetp://www.web3d.org/x3d/content/examples/help.html' nam=='reference',
<meta content='Copyright 200&, Leonard Dalvy and Don Brutzman' nams='rights'/:=
<meta content='X3D book, E3D graphics, X3D-Edit, http://www.x3dGraphics.com' nams='s)

<meta content='http://X3dGraphics.com/examples/E3dForiTebAuthors/Chapter08-User Interactivity/SphereSensor-Lefty.x3d' name='identifier')
<meta content='X3D-Edit, https://savage.nps.edu/X3D-Edit' nams='generator'/ />
<meta content='../license.html' name='license'/>
- </ head>
= <3cene>
| <Background skyColor='1 1 1'/>
<Viewpoint description='Book View' orientation='0 -1 0 0.05' position='-0.0g [+ Edit SphereSensor ﬂ
- <Transform DEF='OrientationControl' translation='Z -2 3'»

|: <SphereSensor DEF="Fotator" description="drag sphere to rotate Lefty"/> DEF @ |Rotator containerField
<Transform DEF='OrisntationDisplay':= e I:‘ children
<3hape>
- <Appearancex .
<Material diffuseColor='0 0 1'/> =T drag sphere to rotate Lefty
- </ Appearance>
<3phere radius='.5'/>
- </ Shape>
- </ Transform= enabled
- </ Transform: autoOffset
E <Transform translation='0 0 7'> offset 0 0
- «<Transform DEF='ReOrient':>
2Inline url='"../KelpForestExhibit/SharkLefty.x3d" "../KelpForestExhibit/ [ normalize offset rotation values
"http://E3dGraphics. com/examples/E3dForWebiuthors/KelpForestExhibit)
"http://E3dGraphics. com/examples/E3dForWebiuthors/KelpForestExhikit)/ Accept ] [ Discard ] [ Help

- </ Transform:
- </ Transform> - 77

<ROUTE fromFisld='rotation changsd' fromlods='Rotator' toFisld='rotation' tollods='OrientationDisplay' /= I

<ROUTE frowFisld='rotation changed' fromlodes='Rotator' toFiesld='rotation' tollods='PeOrient' S
- </ Scenex =

[4]
23:20 |IN5



http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter08-UserInteractivity/SphereSensor-Lefty.x3d

“€ SphereSensor

SphereSensor converts pointing device motion into a spherical rotation about the origin of the local coordinate system.
Hint: Sensors are affected by peer nodes and children of peers.
Hint: add transparent geometry to see the effect of the sensor.

DEF

[DEF ID #INMPLIED]
DEF defines a unique ID 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: USEing other geometry (instead of duplicating nodes) can improve performance.
Warning: do NOT include DEF (or any other attribute values) when using a USE attribute!

description

[description: accessType inputOutput, type SFString CDATA #INIPLIED]

Text description to be displayed for action of this node.

Hint: use spaces, make descriptions clear and readable.

Hint: many XML tools substitute XML character references automatically if needed (like &#38; for & or &#34; for " ).

enabled

[enabled: accessType inputOutput, type SFBool (true|false) "true"]
Enables/disables node operation.

autoO ffet

[autoOffset: accessType inputOutput, type SFBool (true|false) "true"]
Determines whether previous offset values are remembered’accumulated.

offset

[offset: accessType inputQutput, type SFRotation CDATA "0100"]
Sends event and remembers last value sensed.

izActive

[isActive: accessType outputOnly, tvpe SFBool (true|false) #FIXED ""]
isActive true/false events are sent when triggering the sensor. isActive=true when primary mouse button is pressed, isActive=false when released.

130ver

[isOver: accessTvpe outputOnly, tyvpe SFBool (true|false) #FIXED ""]
is pointing device over sensor's geometry?

rotation_changed

[rotation_changed: accessTvpe outputOnly, tvpe SFRotation CDATA #FIXED ""]
rotation_changed events equal sum of relative bearing changes plus offset value.

trackPoint_changed

[trackPoint_changed: accessType outputOnly, type SFVec3f CDATA #FIXED ""]

trackPoint_changed events give intersection point of bearing with sensor's virtual geometry.

containerField

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

class

[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#SphereSensor

KeySensor node

KeySensor is a one-character-at-a-time interface,
capturing key presses from user's keyboard
 Helpful for selecting from menu choices

 Helpful for creating a special keyboard-driven
navigation interface

* Only gives key name, not precise shifted character

Control, alt, shift keys sent as separate events
* As are certain special “action keys”

Processing key events requires a Script node

* Covered in Chapter 9, Event Utilities and Scriptin
web|3D )éD
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KeySensor events 1

* Sends /sActive true event when selected
* Sends JsActive false event when deselected

* keyPress, keyRelease provide SFString value for the
specific key pressed (or released)
 Usually upper-case or primary key symbol only

 shiftKey, altKey, controlKey are SFBool binary values
indicating whether keys were pressed or released

KeySensor also has enabled field
* but not description since display is challenging

CONSORTIUM X 46
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KeySensor events 2

* actionKeyPress, actionKeyRelease provide SFInt32
values when pressed or released

Key Value Interaction Default
F1-F12 1-12

Home 13 First viewpoint
End 14 Last viewpoint
PagelUp 15 Prior viewpoint
PageDown 16 Next viewpoint
Arrow up 17 Cursor up

Arrow down 18 Cursor down

Arrow left 19 Cursor left

Arrow right 20 Cursor right
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e KeySensor-Lefty x3d X] RIDE=
BE-5- ARSFE fL% g 00 v ¥ 9

[»

=<?¥ml version="1.0" encoding="UTF-8"?
<!DOCTYPE X3D PUBLIC "ISC//Web3D//DTD 3D 3.1//EN" "http://www.wzbhid.org/spscifications/x3d-3.1.ded">
g <H3D profile='Immersive' wersion='3.1' xmlns:xsd='http://wyw.w3.org/2001/EMLSchema-instance' xsd:nollamsspaceSchemalocation='http://www.web3d.org/specifica

<head:>
<meta content='KeySensor-Lefty.x3d' name='title'/>
<meta content='A Key3ensor is ussed to changs Viewpoints of the shark Lefty.' nams='description'/>
<meta content='Leonard Dalv and Don Brutzman' nsms='creator' /> m
<meta content='10 June 200&' name=='created'/:>
|: «“meta content='1l0 Februarvy 2008' namse='modifiesd'/>
«“meta content='http://X3dGraphics.com' nams='reference' /> F'FES.E I|I|'|I| f‘:lr nﬁ]ﬂ "ﬂE'ﬂ' 'nt
<meta content='http://wuw.webid.org/®x3d/content/examples/help.html' nams='reference' /> Pl‘ESS 'I:I' fur Pfﬁmus ”F:gwplw‘.liﬂt

“<meta content='Copyright 200&, Leonard Daly and Don Brutzman' nam=='rights'/ >
<meta content='X3D book, X3D graphics, X3D-Edit, http://www.x3dGraphics.com' nams='subject'/>
“meta content='http://X3dGraphics.com/examples/X3dForebAuthors/Chapter08-UserInteractivity/Key|
“meta content='X3D-Edit, https://savage.nps.edu/X3D-Edit' nam=='gensrator' />
<meta content=',./license.html' names='license'/>

- </head>

- <3dcenss

<Background skyColor='1 1 1'/>

{+]
(|

=] <Transform translation='-2 2 0'>
(-] <Billboard axisOfFotation='0 0 0O'>
(-] <Shape>
D o BB &3 1551 < s I e
<Material diffussColor='0 0 0'/»> ‘ﬁ' &I a\} { } ﬂ ki L_;E
o </ Appearance>
= «<Text string='"Press Lkapos:;nkapos; for next Viewpolint," "press &kapos:pkapos;: for previous Viewpolint.™':»
<Font3tyle family="SANS" justify='"BEGIN" "BEGIN"' sSiz=="0.5"/>
- </ Text>
- </ Shape>
- </Billboard:>
~ </ Transform: .
gl
E <Transform scale='3 3 3' translation='0 0 O'=>
- <Transform DEF='FRelrient':> w Edit KeySensor
|: <Inline url='",./EelpForestExhibit/SharklLefty.x3d™ "../KelpForestExhibit/SharkLefty.wrl"™ "http://X3dGraphics.com/examp ~
- </ Transform:
i </ Transform: DEF ® |Ke\,*Detector |
<ROUTE fromFisld='rotation changed' fromllods='Rotator' toFisld='rotation' tollode='OrientationDisplay’ I3
<ROUTE fromFiesld='rotation changed' fromllode='Rotator' toField='rotation' tollode='ReCrient' i IUSE
<Key3ensor DEF='KeyDetector'/>
=] <3cript DEF='FKeyHandler' url='"kesySensor.js" "http://E3dGraphics.com/examples/X3dForebluthors/Chapter08-User Interactivity,
<field accessType='inputOnly' nams='ksyPress' type='SF3tring' /> containerField
<field ac zsType='initializeOnly' nams='ptr' type='SFInc3il' wvalus='1'/> O
<field accessType='outputOnly' nam=='bind Viewl' typ=='SFEBool!' f =
<field accessType='outputOnly' nams='bind View2' typs='SFBool' />
«fisld =55Typ=='outpuconly’ 11a.ma='bind:viet.13' type='SFBool' /= enabled
<field accessType='outputOnly' nam=='bind Viewd4' typs='SFEool' /=

[4]
58:35 |[INS
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¥ keySensor.js - Editor

Qe SE %%

g 0O

Description:
Filename:
Author:
Identifier:
Created:
Fewvised:
Feference:
License:
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[F] function kevPress

bind View

bind Viewz =

bind Viewl =

Process key presses Lo
keySensnr.jﬂ

Len Daly and Don EBrutzman
http:
10 June Z00&

18 February 2008
http:
http:

X3dGraphics. com,

X3dGraphics. com

X3dGraphics. com

(valus) {

('Eev press = =' 4+ value +

bind next wviewpolint

It ] walue 'n') {

[

[
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1
1

==2) ¢

trus;

(ptr == 3) {
bind View3 =

trus;

(prr == 4] {
bind Viewd =

true;

== 5] {
bind Views = trus;

(ptr == &) {
bind Views =

trus;

bind prewvious wviewpoint
IPI || Il:'l:l {
1) {

valus ==

false;

bind next,

examples

examples

examples
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EidForebAuthor
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Chapterfd8-UserInteractivity

Chapterd8-UserInteractivity/EevSensor-Lefty.x3d
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L KeySensor

KeySensor generates events as the user presses keys on the keyvboard. Supports notion of "kevboard focus"'.

DEF

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

[t [USE IDREF #IMPLIED)]
USE means reuse an already DEF-ed node ID, ignoring _all other attributes and children.
Hint: USEing other geometry (instead of duplicating nodes) can improve performance.
Warning: do NOT include DEF (or any other attribute values) when using a USE attribute!
mablad [enabled: accessTvpe inputOutput, type SFBool (true|false) "true'']
Enables/disables node operation.
keyPress [keyPress: accessType outputOnly, type SFString CDATA #IMPLIED)]
Events generated when user presses character-producing keys on keyboard produces integer UTF -8 character values.
keyRelease [kevRelease: accessType outputOnly, type SFString CDATA #IMPLIED]
Events generated when user releases character-producing keys on keyboard produces integer UTF -8 character values.
actionKeyPress [actionKeyPress: accessTvpe outputOnly, type SFInt32 CDATA #IMPLIED]
action key press gives following valies: HOME=000 END=1001 PGUP=1002 PGDN=1003 UP=1004 DOWN=1005 LEFT=1006
RIGHT=1007 F1..F12 = 1008..1019.
actionkleyRelease [actionKeyRelease: accessTvpe outputOnly, tyvpe SFInt32 CDATA #IMPLIED)]
action key release gives following values: HOME=000 END=1001 PGUP=1002 PGDN=1003 UP=1004 DOWN=1005 LEFT=1006
RIGHT=1007 F1..F12 =1008..1019.
shiftKey [shiftKey: accessType outputOnly, type SFBool (true|false) #INIPLIED]
shiftKey generates true event when pressed, false event when released.
e [controlKey: accessType outputOnly, type SFBool (true|false) #INPLIED]
controlK ey generates true event when pressed, false event when released.
A [altKey: accessType outputOnly, type SFBool (true|false) #INIPLIED]
altK ey generates true event when pressed, false event when released.
isActive

[isActive: accessType outputOnly, type SFBool (truelfalse) #FIXED ""]
isActive true/false events are sent when triggering the sensor. isActive=true when primary mouse button is pressed, isActive=false when released.

containerField

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

class

[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#KeySensor

StringSensor node, events

StringSensor provides a string-based interface to
the user's keyboard

« Each character key press is collected until <Enter>
key is returned, completing finalText string

 Intermediate string results (including deletions) also
available as user proceeds in enteredText string

» deletionAllowed is boolean field that enables
<Backspace>, <Delete> keys

StringSensor has isActive events, enabled field
* but not description since display is challenging

CONSORTIUM X 51
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e StringSensor x3

Ed-6- A% &HH &%

I
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o0 v¥ =

RIETET

a]

<head=
a3 <meta content='StringSensor.x3d' nams='title'/>
a <meta content='A StringSensor example that displavs typed text in the world.' name='description'/>
7 <meta content='Leonard Daly and Don Brutzman' nams='gcreator'/:
g <weta content='7T Juns 2Z00&' nams='createsd' />
9 <meta content='18 February 2008' nam=='modifisd'/=>
10 <meta content='http://X3dGraphics.com' nams='reference'/>
11 <meta content='http://www.web3d.org/x3d/ content/exanples/help.html' name='reference' />
12 <meta content='Copyright (¢) Z00&, Daly Bealism and Don Brutzman' nams='rights'/=
13 <meta content='X3D book, X3D graphics, X3D-Edit, http://vwy.x3dGraphics.com' nams='subject'/>
14 <meta content='http://X3dGraphics.com/examples,/X3dForWebiuthors/Chapterd8-UserInteractivity/3tring3ensor.x3d' nam=e='identifier' />
15 <meta content='X3D-Edit, https://savage.nps.=du/X3D-Edit' nams='generator'/:> . .
16 <meta content='../license.html' nams='license'/>
17| - </ head=>
18| <Scenes>
1c zBackground skyColor='1 1 1'/> @@ |Ger‘|Te><t |
20 <Viewpoint description='Book View' position='-0.02 0.01 &.85'/=
21 <String5ensorlDEF='GenText' deletionAlloved='true' esnabled='trus'/> LISE () |GenText [']
22 |= <Transforms>
23 <Transform translation='0 0 -.1'>
2 “Shape> containerFigld
25 = <Appearance>
26 <Material diffussColor='1 1 .&'/» D[Childl’&ﬂ "]
27| =/ Appearances

ize="' . . vy

2ol | vomme T enabled
30 </Transform= deletionAllowed
31| <Transform translation='-3.8 0.2 0'>
32 <Shapea>
33 = <Appearance> L OK —”CEHCHH HE":I ]
34 <Material diffuseColor='0 0 1'/>
35| =/ Appearances
38 [ <Text DEF='DisplayText'> R .
37 <FontStyle justify=' "BEGIN" "MIDDLE"' size=="0.75"/> T te t uS St Se SO
|| ype tex Ing Stringdensor
39| - </ Shape>
40 </ Transforms>
41 = <3cript DEF='Converter' url='"gconvertesr.js" "http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter08-UserInteractivity/converter.js"' =
42 <field accessType='inputOnly' nam=='SF3tring MF3tring' type='S3FString' /=
43 <field accessType='outputOnly' nams=='NF3tring out' type='MF3tring' /=
a4/ </Script>
45 <ROUTE fromField='enteredText' fromllods='GenText' toFiesld='S5SFString MFString' tollode='Converter' />
48 <ROUTE fromFisld='MF3tring out' fromllods='Converter' toFisld='string' tollode='DisplayText'/:>
ai| - </ Transform:
43 </Scene>
48 - </H3D=»

I

NS
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¥ converter.js - Editor
B

0
o
=
=
1]
=
1]
i

G-l ARSFE PR @w o

1 Description: Collection of wvarious data-type conversion utility methods.

Filename: CONVErter. s

Author: Len Daly and Don Brutzman

Identifier: htcp://XidGraphics.com/examples/X3dForWebAuthors/Chapter08-UserInteractivity/converter.is
Created: 17 June Z00&

levised: 18 February 2008

License: http://E3dGraphics.com/examples/X3dForTebAuthors/ license. html

W =] o s L B

=
o

The name of a method indicates the incoming and outgoing datatypes.

e
[ I

If a particular element nesds to be selected (e.g., 3FVec3F to 3FFloat),| then

=
[¥3]

the element name is indicated after the incoming datatype (e.d., SFVec3f means
the X ([0]) eslement of the datum.

B e
Mo

Cutgoing waluss (events) are alvays namsd after the datatype with ' out'| appsndsd.

=
-1

If a particular element was selected, then the element name appears after the

=
[}

underscore and before 'out'.

[
o

ception to this naming convention is a conversion from MF* to 3F*. In that

]
=

the first elem=nt ([0]) is always taken and no special notation is| use=d.

[
[ S ]

function MF3tring 3F3tring (values) {

B3
s

SF3tring out = walus=[0];

[ N I o
=1 oA

function SFString MFString (valus) {

by
o

MFS3tring out = new MFString (valus);

L) L B
= O

function IFVec3fX SFFloat (valus) {
SFFloat_Xout = walus[0]:

WL L
o L B

function SFVec3IfY SFFloat (wvalus) {
SFFloat_Yout = walus[1]:

Lo
o

function 5FVec3fi 5FFloat (valus) |
SFFloat Zout = wvalu=s[I]:

}

Eeference: http: XidGraphics.com/examples/X3dForilebAuthors/Chapterl8-UserInteractivity/ Stringiensor . x30

27:27 |INs||




& StringSensor

StringSensor generates events as the user presses keys on the kevboard.

DEF

[DEF ID #IMPLIED]
DEF defines a unique ID 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: USEing other geometry (instead of duplicating nodes) can improve performance.
Warning: do NOT include DEF (or any other attribute values) when using a USE attribute!
enabled

[enabled: accessTvpe inputQutput, type SFBool (true|false) "true"]
Enables/disables node operation.

deletionAllowed

[deletionAllowed: accessTvpe inputOutput, tvpe SFBool (true/false) "true"]

If deletionAllowed is true, then previously entered character in enteredText can be removed. If deletionAllowed is false, then characters may only
be added to the string.

Hint: deletion key is typically defined by local system.

BActive [isActive: accessType outputOnly, tvpe SFBool (true|false) ZFIXED ""]

isActive true/false events are sent when triggering the sensor. isActive=true when primary mouse button is pressed, isActive=false when released.
piered Text [enteredText: accessType outputOnly, type SFString CDATA #FIXED ""]

Events generated as character-producing keys are pressed on kevboard.
finalText

[finalText: accessType outputOnly, type SFString CDATA #FIXED ""]

Events generated when sequence of keystrokes matches keys in terminationText string when this condition occurs, enteredText is moved to
finalText and enteredText is set to empty string.

Hint: termination key is typically defined by local system.

containerField

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

class

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



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

Example: user-interactivity sensor nodes

UserInteractivitySensorNodes.x3d

 Select (click and hold) TouchSensor Cone to
alternate Background nodes

» Select and drag PlaneSensor -- Box on the screen
» Select and drag to rotate CylinderSensor -- Cylinder
 Select and drag to spin SphereSensor -- Sphere

Keyboard inputs are also activated
« KeySensor indicates keyPress

» StringSensor shows finalText once <Enter> pressed
» Console shows enterediext (includes deletes if any)

3D oD,
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http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter08-UserInteractivity/UserInteractivitySensorNodes.x3d
http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter08-UserInteractivity/UserInteractivitySensorNodes.x3d
http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter08-UserInteractivity/UserInteractivitySensorNodes.x3d

Sensor node examples

Plane
Sensor Sensor

Press keys then <Enter>

A i T

Touch Cylinder
Sensor Sensor

B



http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter08-UserInteractivity/UserInteractivitySensorNodes.x3d

o) o

ape UserlnteractivitySensorMoces.

B -l Sl &%

00 % =

T

1
2
3
4
i
]
7
g
C]

10
11
12
13
14
15|
16
17
18
19
20
21
22
23|
24
25
26|
27|+
28|
29
30
31
3z
33
34=
35
36
37
38
3g
40
41
42|+
43
44
45|

31321

<?xml wversion="1.0" esncoding="UTF-8"2>
<IDOCTYPE X3D PUBLIC "IS0Q//Wsb3D//DTD X3D 3.1//EN"
<¥3D profile='Immersive'
<he=ad>
<meta content='Userlnteractivityiensorllodes. x3d'

version='3.1' wmlns:xsd='http://wvww.wd.org/2001/EMLSchema-instance’

name='title'/>

<meta content='A collection of all of the user interactivity sensor nodes: TouchSensor,

<meta content='Don Brutzman' nam=='creator'/=

<meta content='30 April Z005' nams='created'/>

zmeta content='1¢ Februarvy 2Z008' nams='modifiesd'/>

<meta content='Copyright 200&, Dalv Pealism and Don Brutzman' nam=='rights'/>

<meta content='http://E3dGraphics.com/examples/X3dForTebAuthors/Chapter0g-UserInteractivity/UserInteractivitySensorNodes. x34d'

<meta content='X3D-Edic, https://savage.nps.edu/X3D-Edit' nams='gensrator'/>

<meta content='../license.html' nams='license'/>

=/ head:>

<dcensx
<Vieypoint description='User interactivity sensor nodes' position='0 0 12'/>
<Background DEF='BackgroundDefault' groundColor='0.2 0.4 0.&'
<Background DEF='BackgroundTouchCone' skyColor='0.5 0.7 0.9'/=

skyColor='0.2 0.4 0.&'/>
<Transform translation='0 4 0'>
<Shapes>
<Text string='Sensor node examples':>
<Font3tvyle Jjustify='"MIDDLE"™ "MIDDLE"™'
</ Text>
<Appsarance>
<Material DEF='DefaultMaterial

size='1.5"'/=

diffuseColor='0.8 0.6 0.4'/>
</ Appearance:
</Shape>
</ Transform:>
<Transform translation='0 1 0'=>
<Transform translation='—-& 0 0'>
<TouchSensor DEF='DefaultTouchSensor!

<Shape>
<Cone/ >
<Appearance DEF="RedAippearance':>
<Material diffuseColor='1 0.2 0.2'/>
</ Appearance>
</ 3hape>
<Transform translation="0 -2 0"
<Shapes>
<Text string='"Touch" "Sensor"' solid="false'":
<FontStyle DEF="JustifyMiddle" justify='"MIDDLE"™ "MIDDLE"'/>
</ Text>
<Appearance USE="EsdAppearance"/ />
</ 3hape>

Transform

"http://vww. web3d.org/specifications/ x3d-

description='click to actiwvate TouchSensor bind alternate Background'

3.1.ded"s
xsd:nolamespace3chemalocation='http://www. web3id

PlaceSensor, Cylinder3ensor, SphereSensor, Key3e

name="'iden

enabled='true'/>

[

NS

[«]



http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter08-UserInteractivity/UserInteractivitySensorNodes.x3d

ot

affe UserlrteractivitySensorMades:.

a

RILIE )=

BE-L- Q3 4% @ o0 v 9 9

43
42
50
al
52
55
L
57
a8
5B
an
&1
&2
&3
&4
&35
&6
&7
&8
&9
70
71
72
73
74
73
76
77
78
78
an
a3
a4
a5
ae
a7
a8
ag
a0
Chl
a2
93
g4
a5

[
[

[

<Transform DEF='TransformBox' translation='-Z 0 O0O'>
<Plane3ensor DEF="DefaultPlans3snsor"” description="drag Box to activate FlaneSensor"/=

<Shapesx
<Box/>
<Appearance>
=/ 3hape>
<Transform translation="0 -2 0O">
<Shape>
<Text string='"Flane" "Sensor"' sclid="false":-
<FontStyle USE="JustifvMiddle"/>
</ Texts
<Appearance UIE="Gresnlhppearance”/>
</ Shape=

</ Transform:>
<ROUTE fromFisld='offset' fromlfode='DefaultPlansSensor' toFisld='set_translation' tolode='TransformEBox' />
</ Transform>
<Transform DEF='TransformCylinder' translation='2 0 0':>
<CylinderSensor] DEF="DefaultCylinderSensor" description="drag to activate CylinderSensor"/:=
<Shape>
<Cylinder/=>
<Appearance>
<ImageTexture DEF='BeferenceTexture' url='". . /Chapter05-AppearanceMaterialTextures/ ImageTextureFigurelsd. 1¥3d3pecification. gif"”
"http://X3dGraphics.com/examples/ E3dForWebAuthors/ Chapter05-AppearanceMaterialTextures/ ImageTextureFigure18.1¥3d3pecification. gif™' /=
</ Appearances
=/ 3hape>
<Transform translation="0 -2 0O">
<Shape>
<Text string='"Cylinder"™ "3ensor"' scolid="false":>
<FontStyle USE="JustifvMiddle"/>
</ Textc>

<Appearand
</ Shape=
</ Transform:=

<ROUTE fromFisld='rotation_ changed' fromllode='DefaultCylinderSensor' toFiesld='set_rotation' tolode='TransformCylinder' />
</ Transform>
<Transform DEF='TransformSphere' translation='ge 0 0':>
<3phereSensor DEF="Default3pherelensor" description="click to activate SphereSensor"/:=
<Shape>
<3phere/>
<Appearance>
<ImageTexture UZE='BeferenceTexture’' />
</ Appearance:
</ Shape>
<Transform DEF='ZphereSensorText' translation="0 -2 0"

</ Transform=

FY

[«]
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http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter08-UserInteractivity/UserInteractivitySensorNodes.x3d

o) o o

ape UserinteractivitySensorMoces

B oLl Sl &% oo

00 % =

R

d='kevInput'/»
Field='finalTextInput'/>
toField='enteredTextInput' />

107 <Shape>

108 i <Text DEF='EeyText' solid="false" string='?'>

108 <FontStyle USE="JustifyMiddle"/:=

110 [+ </ Text> |<Appearanc

113/ </Shape>

114| - </ Transform:>

115 = <Transform translation="-2 -3 0"=

118 <Shapes>

117 |- <Text DEF='StringText' solid="false" string='Press keys then &1t ;Enterkgt;':>
118 <FontStyle justify='"BEGIN" "MIDDLE"' /=

119 | </Text> <Appearance USE="Brownlppesarance"/=

120 </ Shape>

121 </ Transform>

122 <Key3ensor DEF='DefaultEeySensor' enahbled='true' />

123 <5tringSensor DEF='Default3tringSensor' deletionlAlloved='true' enabled='true'/>

124(=] <3cript DEF="EKevboardProcessor":»

125 <field nams='kevInput' typs='SF3tring' accessTyps='inputOnly' />

128 <field nam=s='finalTextInput' type='3FString' accessType='inputonly' />

127 <field nams='enteredTextInput' type='SF3tring' accessType='inputlnly' />

1ZB <field name='kevOutput' tvpe='MF3tring' ac ssType='outputonly' />

125 <field nams='stringQutput' type='MF3tring' accessType='outputOnly'/>

130 <! [CDATA[

131 ecmascript:

132

133 function keyInput (inputWValue)

134 {

135 Browser.print ('kevInput=' + inputValus + '‘‘n'}); // console output

138 keyOutput = new MFString (inputValue); // type conversion

137 H

138 function finalTextInput (inputValues)

135 {

140 Browser.print ('finalText=' + inputValus + '‘‘n'): // consocle ocutput

141 stringQutput = new MFString (inputValue); // type conversion

142 }

143 function enteredTextInput (inputValus)

144 {

145 Browser.print ('enteredText=' + inputValues + '‘'n'): // console output

14g }

147 11=

148 | </3cript>

145 <ROUTE fromllode='DefaultKeySensor' fromField='keyPress' tollode='KevboardProcessor' toFisl
150 <ROUTE fromllode='Defaultitringiensor' fromFisld='finalText' tollode='KevboardProcessor' tao
151 <POUTE fromllode='Default3tring3ensor' fromField='enteredText' tollode='KevboardProcessor!
152 <BOUTE fromllode='EKevboardProcessor' fromFisld='keyOutput' tollode='KeyText' toFiesld='string'/>
153 <ROUTE fromllode='KevboardProcessor' fromFisld=

I

[

'stringoutput' tollode='3tringText' toFi=ld=

'string' />

123:1
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Summary: User Interactivity

User interactivity is initiated via sensor nodes,
which capture user inputs and are hooked up
to provide appropriate responses

* TouchSensor senses pointing device (mouse, etc.)

* PlaneSensor is a drag sensor that converts x-y
pointer motion to move objects in a plane

* CylinderSensor and SphereSensor are drag sensors
that convert x-y pointer motion to rotate objects

» KeySensor and StringSensor capture keyboard input
Interactivity sensors initiate animation chains

3D )<3D
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Suggested exercises

Illustrate and annotate ROUTE connections in an
animation scene graph (documenting 10 steps)

* Print out one of these scenes in landscape mode,
either using the X3dToXhtml.xslt stylesheet version
or Netbeans-provided 'Save as HTML' option.

* Then draw all ROUTE connections, label beginning
and end of each by name, type and accessType

» Best candidate: UserInteractivitySensorNodes.x3d

Draw animation chain diagrams to document
behaviors in your own example scenes

* Add use-case summaries about user intent
web|3D SD
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back to Table of Contents
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ArbitraryAxisCylinderSensor Prototype

ArbitraryAxisCylinderSensor is a prototype that
simplifies the design pattern of aligning a
CylinderSensor about an arbitrary axis

 https://savage.nps.edu/Savage/Tools/Animation

* Prototype definition:
ArbitraryAxisCylinderSensorPrototype.x3d

* Protolnstance examples:
ArbitraryAxisCylinderSensorExamples.x3d

Fields match those of CylinderSensor, plus:
* shiftRotationAxis, center, children, plus

show/scale/color/transparency of
web |3 DlinderSensorShape SD
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https://savage.nps.edu/Savage/Tools/Animation
https://savage.nps.edu/Savage/Tools/Animation//ArbitraryAxisCylinderSensorPrototype.x3d
https://savage.nps.edu/Savage/Tools/Animation/ArbitraryAxisCylinderSensorExamples.x3d
https://savage.nps.edu/Savage/Tools/Animation
https://savage.nps.edu/Savage/Tools/Animation//ArbitraryAxisCylinderSensorPrototype.x3d
https://savage.nps.edu/Savage/Tools/Animation/ArbitraryAxisCylinderSensorExamples.x3d
https://savage.nps.edu/Savage/Tools/Animation/ArbitraryAxisCylinderSensorExamples.x3d

File MNavigation View Window 2



https://savage.nps.edu/Savage/Tools/Animation/ArbitraryAxisCylinderSensorExamples.x3d

DoubleClickTouchSensor

DoubleClickTouchSensor is a prototype
alternative to TouchSensor that detects when a
user has rapidly selected an object twice

 https://savage.nps.edu/Savage/Tools/Animation

* Prototype definition:
DoubleClickTouchSensorPrototype.x3d

* Protolnstance examples:
DoubleClickTouchSensorExample.x3d

Fields match those of TouchSensor, plus:

» maxDelaylnterval allowed for distinguishing
between single and double click, in seconds SD

3D
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https://savage.nps.edu/Savage/Tools/Animation
https://savage.nps.edu/Savage/Tools/Animation/DoubleClickTouchSensorPrototype.x3d
https://savage.nps.edu/Savage/Tools/Animation/DoubleClickTouchSensorExample.x3d
https://savage.nps.edu/Savage/Tools/Animation
https://savage.nps.edu/Savage/Tools/Animation/DoubleClickTouchSensorPrototype.x3d
https://savage.nps.edu/Savage/Tools/Animation/DoubleClickTouchSensorExample.x3d
https://savage.nps.edu/Savage/Tools/Animation/DoubleClickTouchSensorExample.x3d

TimeDelaySensor Prototype

TimeDelaySensor is an alternative to TimeSensor
that includes a time delay before firing
* https://savage.nps.edu/Savage/Tools/Animation

* Prototype definition:
TimeDelaySensorPrototype.x3d

 Protolnstance examples:
TimeDelaySensorExample.x3d

Fields match those of TimeSensor, plus:
 dgelaylnterval, delayCompleteTime
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https://savage.nps.edu/Savage/Tools/Animation
https://savage.nps.edu/Savage/Tools/Animation/TimeDelaySensorPrototype.x3d
https://savage.nps.edu/Savage/Tools/Animation/TimeDelaySensorExample.x3d
https://savage.nps.edu/Savage/Tools/Animation
https://savage.nps.edu/Savage/Tools/Animation/TimeDelaySensorPrototype.x3d
https://savage.nps.edu/Savage/Tools/Animation/TimeDelaySensorExample.x3d
https://savage.nps.edu/Savage/Tools/Animation/TimeDelaySensorExample.x3d
https://savage.nps.edu/Savage/Tools/Animation/TimeDelaySensorPrototype.x3d

TimeSensorEaselnEaseOut Prototype

TimeSensorEaselnEaseOut is an alternative to
TimeSensor with a slower ramp at beginning
and end of a cycle, thus smoothing transitions

* https://savage.nps.edu/Savage/Tools/Animation

* Prototype definition:
TimeSensorEaseInEaseOutPrototype.x3d

* Protolnstance examples:
TimeSensorEaseInEaseOutExample.x3d

Fields match those of TimeSensor
+ Slight linear slowdown for first and last 10%

+ Slight linear speedup in between
web‘3D )<3D
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https://savage.nps.edu/Savage/Tools/Animation
https://savage.nps.edu/Savage/Tools/Animation/TimeSensorEaseInEaseOutPrototype.x3d
https://savage.nps.edu/Savage/Tools/Animation/TimeSensorEaseInEaseOutExample.x3d
https://savage.nps.edu/Savage/Tools/Animation
https://savage.nps.edu/Savage/Tools/Animation/TimeSensorEaseInEaseOutPrototype.x3d
https://savage.nps.edu/Savage/Tools/Animation/TimeSensorEaseInEaseOutExample.x3d
https://savage.nps.edu/Savage/Tools/Animation/TimeSensorEaseInEaseOutExample.x3d

click text to move Boxes: click text to move Boxes:
linear TimeSensor grey linear TimeSensor grey
EaselnEaseOut red EaselnEaseOut red

3 4

click text to move Boxes: click text to move Boxes:
linear TimeSensor grey linear TimeSensor grey
EaselnEaseOut red EaselnEaseOut red



https://savage.nps.edu/Savage/Tools/Animation/TimeSensorEaseInEaseOutExample.x3d
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X3D Graphics for Web Authors

Chapter 8

User Interactivity

Nobody knows the kind of trouble we're in.
Nobody seems to think it all might happen again.
Gram Parsons, “One Hundred Years from Now”

3D 3D
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Listen to one of the first (and perhaps still greatest) country rock albums of all time by
the Byrds: Sweetheart of the Rodeo, 1968. The cover is by Monterey California artist
Jo Mora and was used for the Salinas Rodeo. “One Hundred Years from Now” is
among Gram Parson's best songs.

One Hundred Years from Now by Gram Parsons

One hundred years from this day

Will the people still feel this way

Still say the things that they're saying right now?
Everyone said I'd hurt you

They said I'd desert you

If I go away, you know I'm gonna get back somehow

Nobody knows what kind of trouble we're in
Nobody seems to think it all might happen again

One hundred years from this time

Would anybody change their mind

And find out one thing or two about life?

But people are always talking

You know they're always talking

Everybody's so wrong that | know it's gonna work out right

It's fun to take the long view when thinking about X3D.
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Overview: User Interactivity

User interactivity is initiated via sensor nodes,
which capture user inputs and are hooked up
to provide appropriate responses

» TouchSensor senses pointing device (mouse, etc.)

* PlaneSensor is a drag sensor that converts x-y
pointer motion to move objects in a plane

* CylinderSensor and SphereSensor are drag sensors
that convert x-y pointer motion to rotate objects

+ KeySensor and StringSensor capture keyboard input
Interactivity sensors initiate animation chains

3D )<3D
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Dragging is the movement of a selected object using the pointing device, a capability
provided by the drag sensors.

Animation chains are covered in Chapter 7, Event Animation and Interpolation.

/ —
/
Touch Target
| Sensor l ).—r Interpolator e
\
\ —
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Related nodes

Chapter 4, Viewing and Navigation nodes

* Anchor: pointing device
* Selects another Viewpoint or loads another scene
» Show description when pointing device is over geometry

+ Billboard rotates child geometry to face user
* Collision reports if viewer collides with geometry

Chapter 12, Environment Sensor and Sound
* LoadSensor reports when media asset is loaded
* ProximitySensor reports when user is in vicinity

« VisibilitySensor indicates when user's current
camera view can see sensed geometry SD

3D
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User Interactivity nodes directly follow the event model presented in Chapter 7.
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Importance of user interaction

Animated scenes are more interesting than static
unchanging geometry

X3D interaction consists of sensing user actions
and then prompting appropriate responses

Scenes that include behaviors which respond to
user direction and control are more lively

Freedom of navigation and interaction contribute
to user's sense of presence and immersion

Thus animation behaviors tend to be reactive

and declarative, responding to the user
web|3D SD

CONSORTIUM

There is a large body of work in 3D user interaction. See the Additional Resources
section.
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Sensors produce events

Sensors detect various kinds of user interaction
and produce events to ROUTE within a scene

 Each sensor detects a certain kind of interaction,
then produces one or more events

Authors decide how the events describing user
interaction are interpreted and handled
* This approach allows great flexibility for authors

3D X3D

TODO Add route diagram here...

web
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Using sensors in a scene

Three common design patterns (-» = ROUTE)

e Trigger (sensor) — Clock - Interpolator —
Target node

e Sensor — Target node

e Sensor — Script (adaptor) — Target node

3D X3D

TODO add figure

web
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Pointing devices

Pointing device is primary tool for user
interaction with geometry in a scene
* Mouse, Touchpad, touchscreen, or tracking stylus
* Arrow, Enter, other keys are allowed substitutes
Trackball, data glove, game controller

+ Tracking wand or other device in immersive 3D
environments (such as a cave)

* Eye trackers and other advanced devices possible

X3D sensors designed for use with any generic
pointing device, thus making scenes portable

3D X3D:

Very different from most programming approaches...

web
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Sensed geometry intersection, selection

Pointing devices communicate user's intended
direction, movement, and selection (if any)

* Browsers and viewers usually superimpose 2D icon
to indicate user's intended pointing direction

+ 2D overlay icon may change to indicate selection

Sensors react to corresponding sibling and child
geometry in the scene graph

+ Pointing at other geometry means sensor activation
no longer possible

* Usually one sensor must be deactivated before
another can become active SD

3D
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Common field: enabled

enabled is an inputOutput boolean field that
turns a sensor node on or off

* Thus allowing author to permit or disable flow of
user-driven events which drive other responses

* Set enabled="false' to disrupt an event chain

Regardless of whether enabled="true' a sensor
still needs a ROUTE connection from its
output, or else no interaction response occurs

3D X3D:

For author: Get ready...

web
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Common field: isOver

isOver is an outputOnly boolean field that
reports when pointing at sensed geometry
* [sOvertrue value sent when pointer is over shapes

* isOver false value sent when pointer icon is no
longer over shapes

« If selection occurred, isOver false doesn't occur until
after selection is released
Routing isOver values can enable animation
* Rapid sequencing on/off might remain a difficulty

* Take care that animation doesn't move viewpoint o
geometry out from under the pointing device SD

3D
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For user: Get set...
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Common field: isActive

iSActive is an outputOnly boolean field that
reports when sensor has received user input
* [SActive true value sent when selection begins
* [SActive false value sent when selection released
* Note that isActive true already occurs as a
prerequisite when a sensor is initially enabled
Routing isActive values can enable, disable
TimeSensor and other animation nodes
* Rapid sequencing on/off can be a difficulty, however
* BooleanFilter, BooleanToggle, BooleanTrigger also
useful: Chapter 9 Event Utilities and Scripting
web|3D )<3D
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For user: Go!!
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Common field: description

Each sensor's description field alerts users to the
presence and intended purpose of each sensor

* Thus including a description is quite important,
otherwise user is left to guess about responses

* Nevertheless many authors forget to include
description, which inhibits interactivity

X3D Specification gives browsers flexibility about
how description strings are displayed
* Overlay text, window-border text, perhaps audio

3D SD :

CONSORTIUM

web

Chapter 8 - User Interactivity

15



Dragging

Dragging means to select (activate) a sensed
object, then to move the pointing device
while the sensor is still activated

This user action causes continuous generation of
output events while dragging motion occurs
* Click + drag + release = Select + hold + release

Several common fields

* enabled, description, isActive, isOver, touchTime
Three X3DDragSensorNode type sensors are

* CylinderSensor, PlaneSensor, SphereSensor
web|3D )<3D
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3D (6DOF) control using 2D devices

Selected objects are 3D, located in 3D space
» Which provides 6 degrees of freedom (DOF) for
3D object motion, e.g. (x, y, z roll, pitch, yaw)
However most pointing devices only 2D control,
since only movements are left-right, up-down
* Mouse, touchpad or touch screen, keyboard, etc.
Must map 2D output device to 3D/6DOF motions

» Each drag sensor thus defines how 2D motion is
interpreted: surface of cylinder, plane, or sphere

* Hopefully authored in @ manner intuitive to user
web|3D )<3D

CONSORTIUM

6DOF = six degrees of freedom, positional and rotational: xy z roll pitch yaw

Each of the dragging sensor nodes (CylinderSensor, PlaneSensor, SphereSensor)

describe how they map 2D mouse motion (left-right, up-down) into 3D 6DOF space.

Chapter 8 - User Interactivity
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TouchSensor node

TouchSensor affects adjacent geometry, provides
basic pointing-device contact interaction
* Sends isOver true event when first pointed at
» Sends isActive true event when selected
 Sends isActive false event when deselected
* Sends isOver false event when no longer pointed at

Selection is deliberate action by user, for example
* Mouse, touchpad, touchscreen: left-click button
* Keyboard: <Enter> key
» 3D wand: selection button

3D 3D
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A change in pointer position is needed for TouchSensor to operate.

If the geometry or camera view is animated and the geometry moves out from under
the pointer, no isOver false event is sent. The pointing-device cursor icon must be
moved by the user off of the selected geometry in order to send an isOver false event.

So following the initial isOver="true' then isActive="true' event pair shown on the slide,
it is possible to have a slightly different order: isOver='false' then isActive='false' iff the
user moves off of the selected geometry while still selected.

Chapter 8 - User Interactivity

19



Sensed geometry grouping 1

All geometry that is a peer (or children of peers)
of the TouchSensor nodes can be sensed

Use a grouping node (Group, Transform, etc.) to
isolate sensed geometry of interest

« Don't want to make entire scene selectable,
otherwise interaction isn't very sophisticated

Can attach different sensors to self-explanatory
geometry for different tasks. Examples:
+ Light switch /sOver gives name, click to change

* Billboarded Text or buttons for multiple controls
web|3D )<3D
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The Group node is an excellent way to isolate the effectiveness of a sensor to only be
affected by a certain set of nodes.

Chapter 8 - User Interactivity
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Sensed geometry grouping 2

Separate sensed geometry from other shapes by
using grouping nodes
Next slide shows example excerpt
+ Chapter04-ViewingNavigation/BindOperations.x3d
Scene structure for this example
* Viewpoints consuming, producing events
+ Display geometry, no sensor peer
 Selectable geometry, TouchSensor peer
* Regular animation design pattern: TimeSensor,

Interpolator, target Script node, ROUTE conn%\s

3D SD

web

CONSORTIUM 21
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http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter04-ViewingNavigation/BindingOperations.x3d
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Multiple TouchSensor nodes

Cannot sense just one part of grouped geometry

* Unless split out as separate groups of geometry,
then Transform-ed to look like single shape to user

Can use multiple TouchSensor nodes, ROUTEs
and event chains to accomplish multiple tasks
Can DEF, USE copies of single TouchSensor node,
allowing multiple shapes to trigger same action

If multiple TouchSensor nodes at same level or
above a given piece of geometry, nearest wins
« If tied at same distance, both activated at once

3D 3D
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Note that multiple independent TouchSensor nodes are not the same as a
simultaneous multiple-touch sensor capability.

Currently X3D does not have any multi-touch (multi-hand gesture) nodes defined.
Nevertheless this remains an active area of research.

» The InstantReality X3D viewer team has successfully designed and
implemented multi-touch sensor capabilties. This is experimental work.

« http://instantreality.de/documentation/nodetype
* http://instantreality.de/documentation/nodetype/MultiTouchNavigator
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output event touchTime

touchTime sends an SFTime output event
whenever sensed geometry is deselected
* Sent simultaneously with isActive false event

Three prerequisites must be met for touchTime:

1.Pointing device begins pointing at sensed geometry
(generating isOver true event)

2.Pointing device is initially activated by user selection
(generating isActive true event)

3.Pointing device is subsequently deactivated while

still pointing at the sensed geometry
(generating isActive false event)

3D 3D
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Because isActive false and touchTime events are sent simultaneously after meeting
the same user-interaction preconditions, it is convenient to use

* isActive for destination fields that need boolean inputs (such as a sensor's
enabled field)

« touchTime for destination fields that need SFTime inputs (such as a
TimeSensor node's set_startTime field)

It is good design that requires a user to keep the pointer on the selected geometry
before deselecting and generating a fouchTime event. This allows a user to change
their mind after initial (isActive true) selection, by moving the pointer off of the sensed
geometry before releasing the selection. Example sequence of events:

» User selects some sensed object with pointing device
* i[sActive true event sent

« User decides that selecting the object is not desirable, and so moves the
pointer off of the object before deselecting

* i[sActive false event is still sent, but no corresponding fouchTime event is sent

As we shall see, it is possible to create event-animation logic that takes advantage of
this difference.

Chapter 8 - User Interactivity
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output events hitPoint_changed,
hitNormal_changed, hitTexCoord_changed

hitPoint_changed

+ sends output SFVec3f event providing 3D location
coordinates of selection point, referenced to local
coordinate system

hitNormal_changed

+ sends output SFVec3f event providing normal
vector of underlying geometry at selection point

hitTexCoord_changed

* sends output SFVec2f event providing 2D (u, v)
coordinates of underlying texture at selection point

3D 3D
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The local coordinate system is determined by the combined translation, rotation and
scaling effects of the Transform nodes that are parent nodes for the geometry of
interest. This is often referred to as the transformation hierarchy.

Normal vectors are similarly pointing in a direction that is relative to the local
coordinate system.

Texture coordinates are independent of the local coordinate system, only referring to
(u,v) coordinate values which range from 0 to 1 along each axis of a texture image.
Texture coordinates are described in Chapter 5, Appearance Material and Textures.
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Figure 8.2, page 230, X3D for Web Authors

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter08-Userlinteractivity/ TouchSensorPumpHouse.x3d
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Example: opening doors

Interaction in 3D scenes doesn't always have to
be literal. It is easier to click on a door to
open it, rather than turning a door knob.

Next example compares TouchSensor selections
+ Left door opens on initial selection (click)
* Right door opens on later deselection (unclick)
Key difference: isActive is first true, then false

 To fix: routing events through a BooleanFilter and
TimeTrigger can initiate TimeSensor appropriately

* These are Event Utility nodes, covered in Chapter

3D 3D
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Figure 8.1, page 229, X3D for Web Authors

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter08-UserlInteractivity/Doors.x3d

The following snapshots show animation results after clicking on (selecting) each door.
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PlaneSensor node

PlaneSensor converts x-y dragging motion by the
pointing device into lateral translation in plane
+ 2-tuple motion converted to 3-tuple SFVec3f
* Motion is parallel to local z=0 plane (screen plane)
Activated by peer geometry in scene graph

* Sensor itself is not rendered, unless background
geometry or sensed shape itself has a planar side

Translation output values can follow a ROUTE
connection to parent Transform translation

* Or connect to another SFVec3f field elsewhere
web|3D )<3D

CONSORTIUM

Chapter 8 - User Interactivity

30



PlaneSensor fields, events

» Sends isActive true event when selected
 Sends isActive false event when deselected
* minPosition, maxPosition constrain X-Y translation
to allowed planar region, defined as SFVec2f values
* Example: minPosition="-2 -2' maxPosition="'2 2'
* offset holds latest (or initial) SFVec3f position value

» autoOffset="true' remembers prior translation prior
to resuming a new drag selection, otherwise
autoOffset="false' jumps, restarts at initial position

* translation_changed and trackPoint_changed are
the basic output events for sensor results

3D 3D

CONSORTIUM . 31

web

Default values minPosition='0 0' maxPosition='-1 -1' are contradictory (minimum
values are greater than corresponding maximum values), which results in the
PlaneSensor being unconstrained.

These constraints are helpful for guiding the user to make reasonable adjustments,
rather than dragging something off into the far distance somewhere.

Pay close attention to user viewpoint and perspective across the full range of possible
movement, so that dragged geometry remains visible and accessible for further
adjustment.

Linear movement can be achieved by setting either the min/max X or else min/max Z
constraints to the same value. This is done in the next example,
PlaneSensorPumpHouse.x3d.

As with all sensors, PlaneSensor includes description and enabled fields.

Chapter 8 - User Interactivity
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Figure 8.3, page 233, X3D for Web Authors

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter08-Userlnteractivity/PlaneSensorPumpHouse.x3d
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CylinderSensor node

CylinderSensor converts x-y dragging motion by
the pointing device into rotation about an axis
+ 2-tuple motion converted to 4-tuple SFRotation
* Rotation restricted to local coordinate frame y-axis
Activated by peer geometry in scene graph

» Sensor itself is not rendered, unless sensed shape
is itself cylindrical

Rotation output values can follow a ROUTE
connection to parent Transform rotation

* Or connect to another SFRotation field elsewhere
web|3D )<3D

CONSORTIUM

PlaneSensor gets from X-Y values to X-Y-Z values by simply holding Z to equal 0.
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CylinderSensor diskAngle and select point
determines tracking mode

[~ ) FE LN

User selects either end or
side of drag cylinder

i * diskAngle measures
| from axis to touch point
i « Thus can adjust sensor
Y to match cylindrical
e ame s | shape approximation
cE by 1.-~"

I ETE BT
., - -
Seethm vt nm wiren

Hl FEFRKEIHAY F

. * Bearing angle is
Tl e measured from axis to
user's track point

Figure 8.4, p. 236, X3D for Web Authors

User selection with pointing device defines the track point. The vector angle of the
track point relative to the diskAngle parameter determines whether CylinderSensor
responds in end-cap tracking mode, or cylinder-wall tracking mode.

Each mode has a slightly different way of responding to user dragging motions,
making response more intuitive if there is a good match to the geometry.

CylinderSensor can be forced to always operate in end-cap mode by setting
diskAngle='1.5707" (11/2 radians), which is useful to emulate turning of knobs.

CylinderSensor can be forced to always operate in cylinder-wall sides mode by setting
diskAngle='0" which is useful to emulate a thumbwheel rotation.

Angle relationships are measured as SFFloat radian values, while node output field
rotation_changed is SFRotation.

The cylinder shown in the above diagram is typically invisible and describes the
mathematical model of the sensor response. [f the actual sensed geometry is not
particularly cylindrical in shape, sometimes superimposing a semitransparent cylinder
can make the reaction more obvious. For example prototypes, see

https://savage.nps.edu/Savage/Tools/Animation/ArbitraryAxisCylinderSensorExamples.x3d
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CylinderSensor fields, events

Sends isActive true event when selected
Sends isActive false event when deselected
minAngle, maxAngle constrain the allowed rotation

* default values do need adjustment, always use radians
* Example: minAngle='-3.14159' maxAngle='-3.14159'

offset holds latest (or initial) rotation value

autoOffset="true' remembers prior rotation prior to
resuming a new drag selection, otherwise
autoOffset="false' jumps to restart at initial rotation

rotation_changed and trackPoint_changed are the
basic output events for sensor results

3D 3D
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As with all sensors, CylinderSensor includes description and enabled fields.
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CylinderSensor off-axis rotation design pattern 1

CylinderSensor rotates about the Y axis of local
coordinate frame
* No internal field provided for offsetting that axis
+ Making rotation axis different than peer sensed
geometry can be tricky
Following scene-graph design pattern shows how
to rotate CylinderSensor about a different axis
* First rotate to desired axis, CylinderSensor is child

* Nest a second Transform rotation restoring original
Y-axis, place sensed geometry here as child

3D )<3D

CONSORTIUM

web

37

This pattern works because a Sensor node acts upon all of its peers, and all of its
peers' children.

Essentially both CylinderSensor and geometry are rotated to the new angle of interest,
than the geometry is rotated back to its original orientation.
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CylinderSensor off-axis rotation design pattern 2
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Figure 8.6, p. 238, X3D for Web Authors

Note that the CylinderSensor is nested within the animated Transform, making the
rotation changes an interesting feedback loop.
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SphereSensor node

SphereSensor converts x-y dragging motion by
the pointing device into an arbitration rotation
+ 2-tuple motion converted to 4-tuple SFRotation
 Rotation about origin of local coordinate frame

Activated by peer geometry in scene graph

+ Sensor itself is not rendered, unless corresponding
sensed shape itself happens to be spherical

Rotation output values can have ROUTE
connection to parent Transform rotation field
* Or connected to another SFRotation field else%e

3D SD

CONSORTIUM

web

41
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SphereSensor fields, events

Sends isActive true event when selected
Sends isActive false event when deselected
offset holds latest (or initial) rotation value

autoOffset="true' remembers prior rotation prior to
resuming a new drag selection, otherwise
autoOffset="false' jumps to restart at initial rotation

rotation_changed and trackPoint_changed are the
basic output events for sensor results

As with all sensors, includes description, enabled

web

Chapter 8 - User Interactivity
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Figure 8.7, p. 241, X3D for Web Authors

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter08-Userinteractivity/SphereSensor-Lefty.x3d
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KeySensor node

KeySensor is a one-character-at-a-time interface,
capturing key presses from user's keyboard
+ Helpful for selecting from menu choices

* Helpful for creating a special keyboard-driven
navigation interface

* Only gives key name, not precise shifted character
Control, alt, shift keys sent as separate events

* As are certain special “action keys”
Processing key events requires a Script node

» Covered in Chapter 9, Event Utilities and Scriptin
web|3D )éD

CONSORTIUM
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KeySensor events 1

* Sends isActive true event when selected
* Sends isActive false event when deselected

* keyPress, keyRelease provide SFString value for the
specific key pressed (or released)
 Usually upper-case or primary key symbol only

* shiftKey, altKey, controlKey are SFBool binary values
indicating whether keys were pressed or released

KeySensor also has enabled field
* but not description since display is challenging

3D )<3D

CONSORTIUM . 46

web

KeySensor includes description and enabled fields.
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KeySensor events 2

* actionKeyPress, actionKeyRelease provide SFInt32
values when pressed or released
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Table 8.15, page 243, X3D for Web Authors

Be careful not to unintentionally override default navigation behaviors for above keys.
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Figure 8.8, page 244, X3D for Web Authors

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter08-Userlnteractivity/KeySensor-Lefty.x3d
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keySensor.js is invoked by a Script node in KeySensor-Lefty.x3d in order to process
user key presses and output viewpoint binding events.

Script nodes are covered in Chapter 9, Event Utilities and Scripting.
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StringSensor node, events

StringSensor provides a string-based interface to
the user's keyboard

* Each character key press is collected until <Enter>
key is returned, completing finalText string

 Intermediate string results (including deletions) also
available as user proceeds in enteredText string

 deletionAllowed is boolean field that enables
<Backspace>, <Delete> keys

StringSensor has isActive events, enabled field
* but not description since display is challenging

3D )<3D

CONSORTIUM . 51

web

If displaying entered text, you may want to provide a colored Box background behind it
in order to improve contrast and readability without clutter from the surrounding scene.
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T EEIx

EEE]

drbls =3 2 o0 vy =
4[] <head>
5 <meta contenct='StringSensor.x3d' name='title'/>
& <meta & StringSensor example that displays typed text in the world.' name='description'/s>
7 <meta Leonard Daly and Don Brutzman' nams='creater'/>
8 <meta 7 Junes 2006' name='cresated'/>
g <meta 18 February 2008' name='modifisd' />
10 <meta content hutp://X3dGraphics.com' name='reference'/>
1 <meta http://wuw.web3d.ora/x3d/content/exawples/help. htwl! name='refsrence' />
12 <meta Copyright (c) 200, Daly Bealism and Don Brutzman' nams='rights'/ >
<meta X3D book, X3D graphics, X3D-Edit, http://www.x3dGraphics.com' name='subject'/>
<meta http://H3dGraphics. com/=xamples/ X3dForiebAuthors/ Chapter08-User Interact ivity/StringSensor.x3d! name='identifier'/>
<meta ¥3D-Edit, hreps://savage.nps.sdu/¥3D-Edit' name='gensracor'/>
<meta ../license.html' name='licenss'/> tringSensor
</head>
<Scens>
<Viewpoint description='Book View' position='-0.02 0.01 6.85'/>
<Stringsensor| DEF='GenText' deletionAlloved='true' snabled='true'/> USE O ﬂ
<Transform>
<Transform translation='0 0 -.1'>
& <Shape> containerField
25 <Appearance>
= receran dstsusscotorer1 1 16175 Cfodgen ]
27 </Appearance>
28 <Box s '8 1.5 .01'/>
28 r </Shape> enab‘Ed
3o </ Transform> deletionAllowed
31 [ <Transform translacion='-3.8 0.2 0'>
32 <Shapz>
3a <Material diffussColor='00 1'/>
35 </Appearance>
36 [ <Text DEF='DisplayText'>

<FontStyle Justif

e e cmees - Type text using StringSensor

</Shape>
</ Transform>
<Script DEF='Comverter' url='"comverter.js” "http://K3dGraphics.com/examples/H3dForlebiuthors/Chapter08-User Interactivity/converter.js” =

<fi=ld accessTyps='inputOnly' name='SFString MFString' cype='SFString'/>

43 <fisld a SsTyD outputOnly' nam: MFString out' t¥D WFString' />

aa| | </Script>

45 <ROUTE IfromFisld='enteredText' Ifromllods='GenText' toField='SFString MFString' toNod: Converter'/>

48 <ROUTE fromFi=ld='MFString out' fromllods=='Converter' toField='string' tolo DisplayText'/>

41 - </Transform>

48 r </Seenz>

</E3D>

Figure 8.9, page 246, X3D for Web Authors

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter08-Userinteractivity/StringSensor.x3d
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W converter. js - Editor
& converterjs x|

[

EEX
T

function MFString SFString (valus] {
SFString out = valus[0]:

function SFString MFString (valus] {
WFString_out = new MFString (value);
}

SFFloat_Xout = valu=[0];
i

function SFVec3fY SFFloat (valus) {
SFFloat_Yout = valus[1];
+

function SFVec3fZ SFFloat (valus) (
SFFloat_zout = valus(2];

SLT function SFVec3fX_SFFloat (valus) {

converter.js is invoked by a Script node in StringSensor.x3d in order to use the

following type-conversion function:

function SFString_MFString (value) {
MFString_out = new MFString (value);

This script is necessary to convert the SFString output of the StringSensor node
enteredText field into the MFString input needed for the Text node string field. In other
words, a single SFString is converted into a MFString array with a single element.

Script nodes are covered in Chapter 9, Event Utilities and Scripting.
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& StringSensor

StringSensor generates events as the user presses keys on the keyboard.

DEF

[DEF ID #IMPLIED]
DEF defines a unique ID 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: USEing other geometry (instead of duplicating nodes) can improve performance.
Warning: do NOT include DEF (or any other attribute values) when using a USE attribute!

enabled

[enabled: accessType inputOutput, type SFBool (true|false) "true"]
[Enables/disables node operation.

deletionAllowed

[deletionAllowed: accessType inputOutput, type SFBool (true|false) "true"]

If deletionAllowed is true, then previously entered character in enteredText can be removed. If deletionAllowed is false, then characters may only
be added to the string

Hint: deletion key is typically defined by local system

isActive

[isActive: accessType outputOnly, type SFBool (truelfalse) #FIXED ""]
isActive true/false events are sent when triggering the sensor. isActive=true when primary mouse button is pressed, isActive=false when released.

enteredText

[enteredText: accessType outputOnly, type SFString CDATA #FIXED ""]
[Events generated as character-producing keys are pressed on keyboard

finalText

[finalText: accessType outputOnly, type SFString CDATA #FIXED ""]

[Events generated when sequence of keystrokes matches keys in terminationText string when this condition occurs, enteredText is moved to
finalText and enteredText is set to empty string

Hint: termination key is typically defined by local system.

containerField

[ inerField: NMTTOKEN "children"]

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

class

[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#StringSensor

Chapter 8 - User Interactivity

54



Example: user-interactivity sensor nodes

UserInteractivitySensorNodes.x3d

* Select (click and hold) TouchSensor Cone to
alternate Background nodes

 Select and drag PlaneSensor -- Box on the screen
 Select and drag to rotate CylinderSensor -- Cylinder
 Select and drag to spin SphereSensor -- Sphere

Keyboard inputs are also activated
+ KeySensor indicates keyPress
* StringSensor shows finalText once <Enter> pressed
» Console shows enteredText (includes deletes if any)

3D 3D
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web

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter08-UserInteractivity/UserInteractivitySensorNodes.x3d
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Sphere
Sensor

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter08-UserInteractivity/UserInteractivitySensorNodes.x3d

The top screen is the initial view. Click and hold to select the Cone TouchSensor that
binds the light-blue Background. Releasing unbinds that Background, restoring the
original.

PlaneSensor, CylinderSensor and SphereSensor can each be selected and dragged.
Their output values (SFVec3f, SFRotation, SFRotation) have ROUTE connections to
either translate or rotate the respective parent Transform node.

Default KeySensor output text is a ? question mark. Note that the key output shows
only a capital-letter character (or the primary character) for the key being pressed.

Default StringSensor output text is 'Press keys then <Enter>' - be patient since the
finalText field doesn't send an output string until the <Enter> key is pressed.

The console shows the enteredText, as it is typed key by key, including <Backspace>
or <Delete> effects (if any).

enteredText=H enteredText=Hello Strin
enteredText=He enteredText=Hello String
enteredText=Hel enteredText=Hello String$S
enteredText=Hell enteredText=Hello StringSe
enteredText=Hello enteredText=Hello StringSen
enteredText=Hello enteredText=Hello StringSens
enteredText=Hello S enteredText=Hello StringSenso
enteredText=Hello St enteredText=Hello StringSensor
enteredText=Hello Str enteredText=Hello StringSensor!
enteredText=Hello Stri enteredText=Hello StringSensor!

Chapter 8 - User Interactivity
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(9=
EIE|

W UserinteractivitySensorNodes.x3d - Editor

e UserlnteractivitySensorfiodes.

00 v¥ =

e 1.0" encodin UTF-8"2>
2 <IDOCTYPE X3D PUBLIC "IS0//W=h3D//DTD H3D 3.1//EN" "http://www.webid.org/specifications/x3d-3.1.dt;
smlns:xsd='http://www.v3.org/2001/ KMLSchema-instance' xsd:nolamespaceSchemalocation='http://wuw. web3d,

3 <¥3D profile=' Inmersive' version='3.1'
AE <heads>

5 <meta UserInteractivitySensorliodes.x3d' name='title'/s

& <meta 4 collection of all of the user interactivicty sensor nodes: TouchSensor, PlaceSensor, CylinderSensor, SphereSensor, KeySe
7 <weta creator' /s

8 <weta creaced' />

s | [ <meta content='16 February 2008' nam

‘rights'/>

10 <meta ¢ Copyright 2008, Daly Pealism and Don Brutzman' nam
11 <meta content='hotp://E3dGraphics.com/sxamples/E3dForiebAuchors/Chapter0s-Ussr Interactivity/UserInceractivicySensoriodes. x3d! name=' ideni
1z <meta content='K3D-EAit, https://savage.nps.sdu/¥3D-Edit' nawme='gensrator'/>
<meta content ../license.html' name='license'/>
</h=ad>
<Scene>

<Viewpoint description='User 1NTeractlvily Senser nodss' position='0 0 12'/>
<Background DEF='BackgroundDefault' groundColer='0.2 0.4 0.&' skyColor='0.2 0.4 0.8'/>
<Background DEF='BackgroundTouchCone' skyColor='0.5 0.7 0.8'/>

040>

<Transform translatio
<Shape>
<Text string='Sensor nods sxamples'>

<FontStyle justify='"MIDDLE" "KIDDLE™' size='1.5'/>

</ Text>

<Appearances
25 <Material DEF='DefaultMaterial' diffus=Color='0.8 0.6 D.4'/>
26| - </App=arance>
27|+ </Shaps>
28/ </Transforms
29 <Transform translation='0 1 0'>
300 <Transform translation='-6 0 O'>
31 <TouchSensor DEF='DefaultTouchSensor' description='click to activate TouchSensor bind alternate Background' snabled='true'/>
32 <Shape>
33 <Conz/>
340 <Appearance DEF="RedAppearance’>
35 <Material diffussColor='1 0.2 0.2'/%
36 </Appearancer
37 </Shape>
38 <Transform translation="0 -2 0"
39 <Shape>
[ <Text string='"Touch" "Sensor"' solid="false">
a1 <FontStyls DEF="JustifyMiddle" justify='"MIDDLE" "MIDDLE"'/>
4z </ Text>
43 <Appearance USE="RedAppearance”/>

44 </Zhape>

[T

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter08-UserInteractivity/UserInteractivitySensorNodes.x3d
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W UserinteractivitySensorNodes.x3d - Editor
o UseriteractivtySensorbiodes x3d. X| noE
BlE-sl- A& B 9 eH v¥ 2
48] <Transform DEF='TransformBox' translacion='-2 0 O0'> [4]
a | [ <FPlaneSensor DEF="DefaultPlansSensor” description="drag Box te activace PlaneSensor”/>
50 <Shape>
51 <Box/>
2
55 </Shape>
56| <Transform translation="0 -2 0"
576 <Shape>
58 [ <Taxt string='"Plans” "Ssnser' sclid=rfalsz’>
52 <FontStyle USE-"JustifyMiddle"/>
eo| b </Text>
&l <Appearance USE="GresnAppearance"/>
2| b </Shap=>
es b </ Transform>
&a <ROUTE fromFisld='offsst' fromllod=='DefaultPlansSensor' toFisld='sst_tramslation' toNods='TransformBox'/>
&s| b </ Transforms-
&6 [l <Transform DEF='TransformCylinder' translation='2 0 0'>
e | [l <Cylindersensor| DEF="DefaultCylindsrSensor” description='drag to activate CylindsrSensor’/>
&8 <Shape>
&9 <Cylinder/>
70 <Appearances
7 <ImageTexture DEF='ReferenceTexturs' url='"../Chapter5-AppearanceMaterialTextures/ImageTextur=Figure13.1%3d3pecification.gif"
72 "http://X3dGraphics. com/ examples/ X3dForieb Authors/ Chapter0s-AppearanceMaterialTextures/ InageTextursF igure1s, 153dspecification, gif />
73| </ Appearance>
78| </Shape>
5 <Transform translation="0 -2 07>
6 <Shape>
77 [ <Text string='"Cylinder” "Semsor” soli
8 <FontStyls USE="JustifyMiddls"/>
73| </ Text>
80 (]
83| </Shapes
84l </ Transforms>
&s <ROUTE fromFi=ld='rotation changsd' fromiode='DefaultCylinderSensor! toFi=ld='sst_rotation' toliods='TramsformCylindsr'/>
86| </ Transforms>
87 [ <Transform DEF-'TransformSphers' translation='6 0 0'>
e | [ <Spheresensor DEF="DefaultSphersSensor” description=rclick Te activate sphereSensor”/>
89 <shape>
20 <Sphere/>
G <Appearance>
ez <ImageTexturs USE=' RefersnceTexturs'/>
s3/| </ Appearance>
ea </shap=>
o5 [ <Transform DEF='SphereSensorText’ translation='0 -2 0"
£ ap
100 </ Transtorm> e
[y

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter08-UserInteractivity/UserInteractivitySensorNodes.x3d
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SensorNodes.x3d - Editor
o UserlnteractivitySensorodes 4
Bh-bl- QRS e 00 v¥ =
107 <Shaper <
1033—1 <Text DEF='KeyText' solid="false” string='2'> u
109 <Fontstyls USE="JustifyMiddle"/>
110 «/Text> |<Appsaran
113 </Shape>
114 </Transform»
115 <Transform translation="-2 -3 Q">
115% <Shap=>
117 <Text DEF='StringText' solid="false" string='Press keys then &1t Enterfgt;' >
118 <FoncStyle justify='"EEGIN" "MIDDLE"'/>
FEL I </Text> <Appearance USE="Brownlppearancs"/>
120| - </Zhape>
1z b </Transform>
122 <KeySensor DEF='DefaultKeySensor' =nsbled='trus'/>
123 <StringSensor DEF='DefaultStringSensor' delstionAllowsd='true' enabled='trus'/>
124 <3cript DEF="KeyboardProcessor">
125 <fisld eyInput' type='SFString' accessType='inputOnly' />
126 <fisld inalTextInput' type='SFString’ ssType='inputOnly' />
127 <fisld ntersdTextInput' type='SFString'
128 <fisld eyOutput' type='MFString' accessTyp
129 <fisld tringOutput' typs='MFString' 55Type=' outputOnly' />
130/ | | <! [CDATA[
131 | | 2emaseripe:
132
133| | | function keyInpuc (inputValus)
134 [ | «
135 Browssr.print ('keyInput=' + inputValus + '\n'); // comsols output
136 ksyoutput = new NFString (inputValus); // type conversion
37| ||y
138| | | function finalTextInput (inputValus)
138 || «
110 Brovser.print ('finalText=' + inputValue + '\n'); // comsols output
141 stringOutput = new MFString (inputValus); // type conversion
12| ||y
143 | | function enteredTextInput (inputValus) N
14| [ | ¢
145 Brovssr.print ('entersdText=' + inpucValus + '\n'); consols output
146 [ |}
17| || 11>
148| [ </Scripe>
148 <ROUTE DefaultKeySensor' fromFisld='keyPress' tollode='KeyboardProcessor' toFisld='keylnput'/>
150 <ROUTE DefaultStringSensor’' fromFis=ld='finalText' tol FeyboardProcessor' toFisld='finalTextInput'/>
151 <ROUTE DefaultStringSensor' fromFis ='KeyboardProcsssor' tofisld='entersdTextInput'/>
152 <ROUTE FeyboardProcessor' fromFisld='keyOutput' toliode='KeyText' toFicld='string'/>
153 <ROUTE FeyboardProcessor' fromFicld='stringOutput' tollode='StringText' toFisld='string'/>
123:1 |[INS

Note that a Script node is needed to convert the SFString outputs of the KeySensor
and TouchSensor into MFString inputs for the appropriate Text node string field.

This is one of the few remaining cases in X3D where a Script node is needed for data
type conversion between a sensor output node and another X3D target node.

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter08-UserInteractivity/UserInteractivitySensorNodes.x3d
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Summary: User Interactivity

User interactivity is initiated via sensor nodes,
which capture user inputs and are hooked up
to provide appropriate responses

» TouchSensor senses pointing device (mouse, etc.)

* PlaneSensor is a drag sensor that converts x-y
pointer motion to move objects in a plane

* CylinderSensor and SphereSensor are drag sensors
that convert x-y pointer motion to rotate objects

+ KeySensor and StringSensor capture keyboard input
Interactivity sensors initiate animation chains

3D 3D

CONSORTIUM . 61

web

Dragging is the movement of a selected object using the pointing device, a capability
provided by the drag sensors.

Animation chains are covered in Chapter 7, Event Animation and Interpolation.

/

Touch > Target
\

\ ——
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Suggested exercises

Illustrate and annotate ROUTE connections in an
animation scene graph (documenting 10 steps)

* Print out one of these scenes in landscape mode,
either using the X3dToXhtml.xslt stylesheet version
or Netbeans-provided 'Save as HTML' option.

* Then draw all ROUTE connections, label beginning
and end of each by name, type and accessType

* Best candidate: UserlInteractivitySensorNodes.x3d

Draw animation chain diagrams to document
behaviors in your own example scenes

* Add use-case summaries about user intent
web|3D SD

CONSORTIUM

Someday we hope to automate the production of such diagrams.

X3dToXhtml.xslt is available via X3D-Edit menu X3D, Conversions

Chapter 8 - User Interactivity
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ArbitraryAxisCylinderSensor Prototype

ArbitraryAxisCylinderSensor is a prototype that
simplifies the design pattern of aligning a
CylinderSensor about an arbitrary axis

* https://savage.nps.edu/Savage/Tools/Animation

* Prototype definition:
ArbitraryAxisCylinderSensorPrototype.x3d

* Protolnstance examples:
ArbitraryAxisCylinderSensorExamples.x3d
Fields match those of CylinderSensor, plus:

* shiftRotationAxis, center, children, plus

show/scale/color/transparency of
3 DlinderSensorShape SD

CONSORTIUM

web

64

Prototypes are an extensibility mechanism to define new X3D nodes using existing X3D
nodes. They are covered in Chapter 14.

Warning: ArbitraryAxisCylinderSensor operates on its children, NOT on its peers. This
variation is necessary in order to accomplish the desired Transform rotation to a new

orientation axis. Example use:
https://savage.nps.edu/Savage/Tools/Animation/ArbitraryAxisCylinderSensorExamples.x3d

<ExternProtoDeclare name="ArbitraryAxisCylinderSensor”>
<!-- copy field definitions here -->

</ExternProtoDeclare>

<ProtoInstance name='ArbitraryAxisCylinderSensor' containerField='children'>
<!-- rotate rotate CylinderSensor yAxis to xAxis -->
<fieldValue name='shiftRotationAxis' value='0 0 1 -1.5707963"'/>

<fieldvValue name='children'>

<Shape>
<Cylinder/>
<Appearance>
<Material diffuseColor='1 0 0'/>
</Appearance>
</Shape>
</fieldvalue>

</ProtoInstance>

Chapter 8 - User Interactivity
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amples/Savage/Tools/Animation/ArbitraryAxisCylinderSensorExamples.x3d - Instant Player

/ ArbitraryAxisCylinderSensor
Examples

iy filles/11C:www. web3d. org/x3d/contentlexamples/Savage/Tools/Animation/ArbitraryAxisCylinderSensorExamples.x3d - Instant Player

File Navigaton View Window 2

.

These screen snapshots show the original unmanipulated scene above, and multiple
user-rotated objects with different axis angles in the scene below.

https://savage.nps.edu/Savage/Tools/Animation/ArbitraryAxisCylinderSensorExamples.x3d

Chapter 8 - User Interactivity
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DoubleClickTouchSensor

DoubleClickTouchSensor is a prototype
alternative to TouchSensor that detects when a
user has rapidly selected an object twice

* https://savage.nps.edu/Savage/Tools/Animation

* Prototype definition:
DoubleClickTouchSensorPrototype.x3d

* Protolnstance examples:
DoubleClickTouchSensorExample.x3d

Fields match those of TouchSensor, plus:

* maxDelayInterval allowed for distinguishing
between single and double click, in seconds SD

3D

CONSORTIUM . 66

web

Prototypes are an extensibility mechanism to define new X3D nodes using existing
X3D nodes. They are covered in Chapter 14.

Example use:
https://savage.nps.edu/Savage/Tools/Animation/DoubleClickTouchSensorExample.x3d

<ExternProtoDeclare name="DoubleClickTouchSensor’>
<l-- copy field definitions here -->
</ExternProtoDeclare>

<Protolnstance name='DoubleClickTouchSensor' DEF="TouchSensorActive'>
<fieldValue name="description’
value='double click to initiate time delay and color change'/>
<fieldValue name='maxDelayinterval' value='0.5/>
</Protolnstance>
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TimeDelaySensor Prototype

TimeDelaySensor is an alternative to TimeSensor
that includes a time delay before firing
* https://savage.nps.edu/Savage/Tools/Animation

* Prototype definition:
TimeDelaySensorPrototype.x3d

* Protolnstance examples:
TimeDelaySensorExample.x3d

Fields match those of TimeSensor, plus:
* delaylnterval, delayCompleteTime

3D 3D
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Prototypes are an extensibility mechanism to define new X3D nodes using existing
X3D nodes. They are covered in Chapter 14.

Example use:
https://savage.nps.edu/Savage/Tools/Animation/TimeDelaySensorExample.x3d

<ExternProtoDeclare name='TimeDelaySensor'
url=""TimeDelaySensorPrototype.x3d#TimeDelaySensor"
"https://savage.nps.edu/Savage/Tools/Animation/TimeDelaySensorPrototype.x3d #TimeDelaySensor"
"TimeDelaySensorPrototype.wrl#TimeDelaySensor"

"https://savage.nps.edu/Savage/Tools/Animation/TimeDelaySensorPrototype.wrl#TimeDelaySensor">
<field accessType='"inputOutput' name='startTime' type='SFTime'/>
<field accessType='"inputOutput' name='enabled' type='SFBool'/>
<field accessType='"inputOutput' name='delayInterval' type='SFTime'/>
<field accessType="outputOnly' name='delayCompleteTime' type='SFTime'/>
<field accessType='initializeOnly' name='traceEnabled' type='SFBool'/>
</ExternProtoDeclare>

<Protolnstance DEF='DelayTimer' name='TimeDelaySensor">
<fieldValue name='delaylnterval' value='3"/>
<fieldValue name="traceEnabled' value="true'/>
</Protolnstance>
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TimeSensorEaselnEaseOut Prototype

TimeSensorEaselnEaseOut is an alternative to
TimeSensor with a slower ramp at beginning
and end of a cycle, thus smoothing transitions

* https://savage.nps.edu/Savage/Tools/Animation

* Prototype definition:
TimeSensorEaseInEaseOutPrototype.x3d

* Protolnstance examples:
TimeSensorEaselnEaseOutExample.x3d

Fields match those of TimeSensor
+ Slight linear slowdown for first and last 10%

«_Slight linear speedup in between
web|3D SD
CONSORTIUM . 68

Prototypes are an extensibility mechanism to define new X3D nodes using existing
X3D nodes. They are covered in Chapter 14.

Example use:
https://savage.nps.edu/Savage/Tools/Animation/TimeSensorEaselnEaseOutExample.x3d

<ExternProtoDeclare name='TimeSensorEaselnEaseOut'>
<l-- need to copy url and field definitions here -->
</ExternProtoDeclare>

<Protolnstance name='TimeSensorEaselnEaseOut' DEF="EasyClock">

<fieldValue name='cyclelnterval' value='3'/>
</Protolnstance>
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click text to move Boxes: click text to move Boxes:
linear TimeSensor grey linear TimeSensor grey
EaselnEaseOut red EaselnEaseOut red

3 4

|

click text to move Boxes: click text to move Boxes:
l[inear TimeSensor grey linear TimeSensor grey
EaselnEaseOut red EaselnEaseOut red

Snapshots showing progression of a TimeSensorEaselnEaseOut animation.

Each box starts and stops at the same locations and also at the same times. The
white TimeSensor box travels at a constant speed throughout.

The TimeSensorEaselnEaseOut orange box starts more slowly at the start, speeds up
to pass the white box, then slows to finish identically. This can be a more graceful way
to perform some animations.

https://savage.nps.edu/Savage/Tools/Animation/TimeSensorEaselnEaseOutExample.x3d
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+ Also available as help pages within X3D-Edit
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VRML 2.0 Sourcebook by Andrea L. Ames,
David R. Nadeau, and John L. Moreland,
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* http://www.wiley.com/legacy/compbooks/vrml2sbk/cover/cover.htm
+ http://www.web3d.org/x3d/content/examples/Vrml2.0Sourcebook

+ Chapter 9 - Sensing Viewer

3D User Interfaces with Java3D by Jon

3D

Barilleaux, Manning Publications, 2001. P ot

B« JAVA 3D
* http://www.manning.com/barrilleaux

- http://java.sun.com/developer/Books/Java3D ™ , *
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LaViola Jr. and Ivan Poupyrey,

Addison Wesley, 2005.

* http://www.3dui.org
* http://people.cs.vt.edu/~bowman/3dui.org/3D UI Book.html

Understanding Virtual Reality: Interface,
Application and Design by Bill Sherman
and Alan Craig, Morgan Kaufmann, 2003.

+ http://www.immersence.com/publications/2003/2003-WSherman.html

3D

CONSORTIUM

web

Chapter 8 - User Interactivity

74



Conferences 1

ACM SIGGRAPH

 Special Interest Group on Graphics is the leading
professional society for computer graphics and
interactive techniques
* http://www.siggraph.org
ACM SIGCHI

* Special Interest Group on Computer-Human
Interaction, brings together people working on the
design, evaluation, implementation, and study of
interactive computing systems for human use

* http://www.sigchi.org
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Conferences 2

IEEE Symposium on 3D User Interfaces (3DUI)
* http://conferences.computer.org/3dui

IEEE Symposium on Virtual Reality (VR)
* http://conferences.computer.org/vr

Web3D Symposium

* In cooperation with Web3D Consortium,
ACM SIGGRAPH and Eurographics

* http://www.web3d2009.org
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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 a

ACMSIGGRAPH

CGEMS Editorial Policy:
* http://cgems.inesc.pt/EditorialPolicy.htm

Chapter05-AppearanceMaterial Textures



Creative Commons open-source license

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

You are free:

to Share — o copy, distribute and ransmit the work

10 Remix—to adaptthe work

ite the workiin the manner specified by the
any way that suggests thatthey endorse

terms of this work. The best way to do this is with

copyright holder

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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