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1. Introduction and Problem Description

An effective display of word usage within atext document could not only assist in reader
comprehension but could also provide insight to forecasting future events. Thisis of particular
interest within the Department of Defense in its effort to deter terrorist acts, which often happen
without warning but sometimes there are indicators. Identifying and fusing data from a reported
news story(s) that answers the who, what, when, where, and why in atimely manner across
multiple sources, could make a difference. The U.S. Army Research Laboratory is developing
software for display and manipulation of news articles represented as text networks. This report
documents an interactive extensible three-dimensional (3-D) (X3D) scene description for a
single news article and is designed with a capability of considering multiple sourcesin future
releases.

Note that alarge number of documentsis more easily and quickly comprehended when
graphically displayed than when presented as raw text. Visualization of the presentationisa
cognitive process where meaning is given to that data by creation of an ephemeral mental image.
Therefore, images generated for computer display must be carefully constructed since they may
influence decisions.

The following X3D scene graph description is adirected acyclic graph (DAG) of objects and
relationships among those objects. In this case the objects are nodes represented as X3D spheres
with rel ationships between nodes, or links, displayed as line segments.

First, atwo-dimensional (2-D) description of a network where spatial relationships are preserved
isillustrated (seefigure 1). Even for asimple network, critical details may be more apparent
when user navigation and viewing are done in 3-D space (see figure 2). If the number of nodes
and links increases, identifying a specific link between two nodes can be even more difficult (see
figure 3). Perhaps viewing from a particular center of projection for selected node placements
would make isolation of a specific link easier and result in a more apparent relationship. To also
maximize viewer comprehension, both nodes and links are color coded.

Second, color and transparency animation of the nodesis examined. Words of particular interest
areidentified and labeled as targets. An X3D <TouchSensor> is placed on each to toggle (i.e.,
turn on/off) text. Other nouns within the text, called keywords, are animated from opague to
transparent when touched to help off-load some of the cognitive processing to the perceptual
system. Inthisinitial version of the software, color animation was not implemented since user
color sensitivity can vary greatly, to include color-blindedness. Further research is needed.



Figure 1. A 2-D simple network consisting of 26 nodes with 43 links.
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Figure 2. The 3-D navigation and selective viewing within the 26-node network is shown.

The density of links between nodes within a single image can be visually overwhelming,
especialy for alarge network. We alow for all cases: (1) display of no links, (2) all links, and
(3) selective display. Inthefirst case, we adapt and implement a basic principle in physics: the
L enard-Jones potential energy function.® Theinternal script iswritten in standardized
JavaScript, which is called the European Computer Manufacturers Association scripting
language (ECMA Script), and assumes that target and keyword nodes are point masses so that the
force of attraction is directly proportional to velocity, or speed, along the straight line connecting
the two centers (see Avoid.x3d in the Appendix). The magnitude of the direction vector is
simply proportional to word frequency in the text, but can be replaced by a different algorithm.
An example is shown in figure 4, where there are two target nodes and seven keyword nodes.
Note that all links between the n nodes is the statistical combination, mathematically expressed
as C,=nl/[(n—-2)! 2!]. For user-specified link display, a <TouchSensor> is defined and
attached to each link for one to toggle display; this could assist in identification of indirect links.

1 Bourg, D. M. Al for Game Developers; O’ Reilly Media, Inc.: Sebastopol, CA, July 2004.



Figure 3. A more complex 2-D network where nodes (red) are distributed amongst
three concentric conics. Note that the number of linksis less than the
maximum number . C, .

Figure 4. A sample X3D node network. Thetargets, i.e., selected keywords, are the red spheres
having a <TouchSensor> defined for toggling text. The keyword codes are pink with
texture animation of text.



Section 2 provides details of the X3D scene graph for text document representation, including
the necessary routes. The scene graph is animated by an event cascade across sensors,
interpolators, and script nodes in addition to the usual inclusion of <Transform> nodes. A scene
access interface (SAI)™ written in Java allows for dynamic manipulation of the scene graph (e.g.,
switching the “goal,” which isafield of the defined X3D prototype node for a keyword). X3D
routes node output fields to another node’ s input field for animation.

2. An X3D Scene Graph Description of a Text Network

X3D graphicsis an international standard for defining scene content across the Web that allows
for real-time, interactive communication with that content. It is XML-encoded which makesit
simple to expose datafor SAI. In our case, manipulation of scene content is accomplished through
Javalanguage bindings for the Y umetech, Inc. browser, Xj3D 2.0. Thissite also providesa
comprehensive tutorial of SAI.2

The X3D specification defines five profiles for 28 components. A component is a set of
functionalities for various X 3D objects, and a profile is built from components. An excellent
reference for discussion of these concepts, and X3D, in general, can be found in Brutzman and
Daly.® For our text network structure, we use the inclusive immersive profile and select it on the
header (see third line of the X3D in the appendix); i.e., for <X3D>, the attribute value for the
attribute name “profile’ is“Immersive.”

A scene graph is acollection of graphical objects arranged in a hierarchical relationship. The
fundamental object isanode. The virtual environment (VE) for viewing and navigation are first
defined using the appropriate X3D nodes. Four predefined positions are accessible from the
view bar at the bottom of the browser: top, front, back, and front-top view. Navigationis
defined for both flying and walking through the scene.

Nodes have properties called fields. A field includes an attribute for storage of the basic data
type (e.g., afloating-point value called SFFloat, or a vector of three values called SFVec3f). The
routing of an output field of a geometrical child node of an X3D <Shape> to the input field of
another makes animation within the scene graph possible.

X3D event animation at author-time is an event cascade across sensor, interpolator, and
transform nodes. The <ROUTE> mechanism simply makes the abstract connection between the

" Some refer to SAl as ascene “authori ng” interface. Since scene content is not authored in our code using a <Script>, and we
only “access’ content, the latter is used.

2Hudson, A. SAl tutorial by Yumetech, Inc. http://www.xj3d.org/tutorial s/general_sai.html (accessed 19 September 2007).
3Brutzman, D.; Daly, L. X3D: Extensible 3D Graphics for Web Authors; Morgan Kaufmann Publishers, Elsevier, Inc., 2007.



node sending the event and the node receiving that event. But when the chain includes a script
node, afield value can be modified at run time.

<Script> allows one to embed program code into the X3D scene. In our case, a Java scene
access interface (SAI) to X3D scene graph content uses the Browser class defined for the Xj3D
viewer

Target nodes can be touched to toggle the text and is made possible by routing its
<TouchSensor> to the child <Switch> node of the <Transform>. Geometric translation of the
target node in Xj3D is done by dragging the pointer on it. Aninstance of the Lenard-Jones
potential energy is defined for each child keyword node by an internal ECM A Script function.

Keyword nodes are also texture animated, and as a result, the event chain is more complicated.
A <TouchSensor> is placed on the keyword geometry. The event isfirst routed to a
<TimeSensor> node where the cycle interval is controlled and currently set to 10 s; this can be
easily modified. To complete the fading effect, the “startTime” field of this <TimeSensor> is
routed to a <Scalarlnterpolator> and then to the <Material> node for the text <Shape>.

Note that target nodes are positioned relative to the root coordinate system of the scene which is
aright-handed system (RHS). Keyword nodes for a determined target are also positioned in an
RHS but are relative and need to be oriented. Thisis necessary for use of ECMA Script
implementation of potential energy in the Avoid prototype (see Avoid.x3d in the appendix).

The complete code for a sample network of nodes defining atext document is given in the
appendix. The Javatemplate for switching atarget of a keyword node field “goal”
(TargetSelect.java) has been written and a setFields() method within this class communi cates
with scene content and will be further refined.

3. Conclusion and Future Consider ations

The preceding discussion introduced an X3D text network that will serve asamodel for SNA
tool development. Aninitial X3D implementation for the display of nouns within atext
document now exists. Keywords and atarget word are nouns within a news article that are
displayed as X3D spheresin the Xj3D browser.

With the initial version stablized, we plan to research more extensive information visualization.
We plan to examine larger, denser networks, including populating the network with more nodes
which typically means more links. Strategic node placement and minimizing edge length and
crossings should also help reduce clutter. In addition, using X3D <TouchSensor>s for selective
display of links should also help.

New additions will be evaluated in an Ajax context as the networks become more complex.
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Appendix. The X3D and Java SAl Codefor Text Network Application

The main X3D code (SAldynamicAttraction.x3d) and the external prototype definition
(Avoid.x3d) for attraction of a keyword node to atarget now follow. The template for a Java
SAI to X3D scene content is also documented.

This appendix appearsin its original form, without editorial review.
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<?xml version="1.0" encoding="UTF-8"7>
<!DOCTYPE X3D PUBLIC "ISO//Web3D//DTD X3D 3.1//EN"

"http://www.web3d.org/specifications/x34-3.1.ded">

<X3D profile="Immersive" version="3.1">

<head>
<!—— an X%3D SNA application for "keyword" node attraction te a "target" node,
<l-— where "speed" represents strength of bond between the two nodes. Uses a Java
<!-— scene access interface (SAI) to the X3D scene content from a <Script> node
<l-— o0f the <Scene> for a dynamic scene graph.
<l——
<!—-- added <TouchSensor> to toggle text on target nodes (10/4/2007).
<!-— added transparency animation to text of keyword nedes by touching geometry (10/5/2007).
<l-=
<!-— by Andrew M. Neiderer 13> Qct 2007,
<!-— using VRML cbstacle avoidance technique by Peter Gerstmann (Chio State Univ).
</head>
<3cene>
<ExternProtcDeclare name="Avoid" url="Avoid.x3d">
<field name="children™ type="MFNode" accessType="inputOutput"/>
<field name="goal" type="5FVec3f" accessIype="initializeOnly"/>
<field name="goalPriority™ type="SFFloat" accessType="initializeOnly"/>
<field name="cbkstacles" type="MFNode" accessType="initializeOnly"/>
<field name="position" type="5FVec3f" accesslype="1lnputOutput"/>
<field name="setGoal" type="SFVec3f" accessType="inputOnly"/>
<field name="setState" type="SFString” accessIype="inputOnly"/>
<field name="setObstacles™ type="MFNode" accessType="inputOnly"/>
<field name="speed" type="SFFloat" accessType="initializeOnly"/>
<field name="state" type="SFString"™ accessType="initializeOnly"/>
<field name="updateRequest" type="SFTime" accessType="inputOnly"/>

</ExternProtoDeclare>

<Background groundangle="0.1, 1.209, 1.571"

groundCelor="0.0 0.0 0.0, 0.0 0.1 0.3, 0.0 0.2 0.5, 0.0 0.3 0.8"
skyAngle="0.1, 0.15, 1.309, 1.571"

skyColor="0.4 0.4 0.1, 0.4 0.4 0.1, 0 0.1 0.3, 0 0.2 0.6, 0.8 0.8 0.8"
frontUrl="horizon_ 1 front.jpg"

backUrl="horizon_1_back.jpg"

leftUrl="horizon 1 left.jpg"

rightUrl="horizon_1_right. jpg"

topUrl="horizon 1 top.jipg"

bottomUrl="horizon_ 1_bottom.ipg"/>

<Fog DEF="FOG"

<Viewpoint

<Viewpoint

color="1.0 1.0 1.0" fogType="LINEAR" visibilityRange="75.0"/>

description="birdg&apos;s eye view"
orientation="-1.0 0.0 0.0 1.57"
position="0.0 33.5 0.027"
jump="false"/>

description="on the level”

Page 1
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orientation="-1.0 0.0 0,0 0.617"
position="0.0 19.388 27.32"
jump="false"/>

<Viewpoint description="front"
DEF="VIEWPQOINT_ zPos"
position="-1,8288 1.5 19.848103"/>

<Viewpolnt description="back"
DEF="VIEWPOINT_ zNeg"
orientation="0.0 1.0 0.0 3.141592"
position="-1,8288 1.5 -20.457703"/>

<NavigationInfc¢ type="EXAMINE"/>
<NavigationInfo type=’"EXAMINE", "ANY"’ />

<PositionInterpolator DEF="POSITION_INTERPOLATOR"
key="G.0 0.33 0.67 1.0"
keyvalue="-5.0 0.0 -3.0, 0.0 0.0 -3.0, 5.0 0.0 -3.0, -5.0 0.0 -3.0, -5.0 0.0 -3.0"/>

<TimeSensor DEF="TIME_SENSOR" loop="true" cyclelnterval="10.0"/>
<!-~ backdrop -->

<Transform DEF="TRANSFCRM_backdrop"
rotatien="1.0 0.0 0.0 -1.57"
translation="0.0 0.0 0,0">»
<Shape DEF="SHAPE_backdrop">
<Appearance>
<Material DEF="MATERIAL backdrop"
diffuseColor="0.0 0.05 0.0Q"
specularColor="0.0 0.05 0.0"
emissiveColor="0.0 0.05 0.0"/>
</Appearance>

<Box size="24.0 24.0 0.25"/>»
</Shape>

<TouchSensor DEF="TOUCH_SENSOR_backdrop" enabled="false"/>
<PlaneSensor DEF="PLANE_SENSOR backdrop" enabled="false"/>
</Transform>

<l-- Tgroup" (1) target(s), which is(are) goal(s) --»
<l—= (see Avoid prototype), and (2) keyword(s). --»>
<Group>

<!-— farget 1 -->»

<Transform rotation="1.0 0.0 0.0 -1,570796">
<Transform DEF="TRANSFORM targetl" translation="-7.5 -5.0 1.0">

<l-- appearance and geometry of target —->
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<Shape DEF="S

SATdynamicAttraction, x3d

HAPE_targetl™>

<Appearance>

<Material

DEF="MATERIAL_target”
diffuseColor="1.0 0.0 0.0"
transparency="0.3"/>

</Appearance>

<Sphere DEF="SPHERE_targetRadius"
radius="0¢.75" />

</Shape>
<!—— toggle t

<Switch DEF="
<Transform

<!-— appe

<Shape>
<Appear
<Mate
</Appea

0T

ext of target on the geometric shape -->

SWITCH_targetl">
translation="-1.0 -0.5 -0.,5">

arance and text of target -->
ance>
rial USE="MATERIAL_target"/>
rance>

<Text DEF="TEXT_ targetl"
containerField="gecmetry"
maxExtent="0,0"

5
<Font

tring=""Mahdi™ "Army"'>

Style DEF="FONT STYLE_target™"
containerField="fontStyle"
family=""SERIEF"’
hoerizontal="true”
justify='"BEGIN"’
leftToRight="true"
size="1,0"
spacing="1.0"
style="PLAIN"
topToBottom="true" />

</Text>
</Shape>
</Transform>
</Switch>
<!-- sensors and interpolators fer animation —-»
<TimeSensor DEF="TIME SENSOR targetl® loop="true" cyclelInterval="10,0"/>
<TouchSensor DEF="TOUCH_SENSOR_targetl" enabled="true"/>
<PlaneSensor DEF="PLANE SENSOR_targetl"

description="click to drag in plane"
autoOffset="true" offset="-7.5 -5.0 1.0"/>

Page 3
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<ColeorInterpolator DEF="COLOR_INTERPOLATOR_targetl"
key="0.0 0.33 0.67 1,0"
keyvValue="0.4 0.4 0.4, 1.0 0.5 0.5, 1.0 0.5 0.5, 0.4 0.4 0.4"/>
</Transform>
</Transform>

<t-— target 2 -——>

<Transform rotation="1.0 0.0 0.0 -1.570796">
<Transtorm DEF="TRANSFORM_target2" translation="7.5 5.0 1.0">

<l-- appearance and geometry of target ——>
<Shape DEF="SHAPE_target2">
<Appearance>
<Material USE="MATERIAL_target"/>
</Appearance>

<Sphere USE="SPHERE_targetRadius"/>
</Shape>

<!-- toggle text of target on the geocmetric shape ——>

<Switch DEF="SWITCH target2">

<Transform ftranslation="-1.0 -0.5 -0.5">
<!-—— appearance and text of target -->
<Shape>
<Appearance>
<Material USE="MATERIAL_target"/>
</Appearance>

<Text DEF="TEXT target2"
containerField="geometry"
maxExtent="0,0"
string='Al-Quaeda’>

<FontStyle USE="FONT_STYLE_target"/>
</Text>
</Shape>
</Transform>
</Switch>

<!-- sensors and interpolators for animation —-->
<TimeSensor DEF="TIME_SENSOR_target2" loop="true" cycleInterval="10.0"/>
<TouchSensor DEF="TOUCH_SENSOR_target2™ enabled="true"/>

<PlaneSensor DEF="PLANE_SENSOR_target2"

Page 4
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description="click to drag in plane”
autoOffset="true" offset="7,5 5.0 1.0"/>

<ColorInterpolator DEF="COLOR_INTERPOLATOR_target2"
key="0.0 0.33 0.67 1.0"
keyvalue="0.4 0.4 0.4, 1.0 0.5 0.5, 1.0 0.5 0.5,
</Transform>
</Transform>»

<!-— keyword 1 ——>

<Protolnstance DEF="PROTCO_INSTANCE keywordl™
name="Avoid" containerField="children">
<fieldValue name="children">
<Transform translation="-1.0 1.0 -1.0">

<!-— appearance and geometry of keyword -->

<Shape DEF="SHAPE_keywordl">
<Appearance>
<Material DEF="MATERIAL_ keyword"
diffuseColor="1.0 0.5 0.5"
transparency="0.5"/>
</Appearance>

<Sphere DEF="SPHERE_keywordRadius"
radius="0.5"/>
</Shape>

<!-- toggle text of keyword on the geometric shape —->
<Switch DEF="SWITCH_keywordl">

<Transform translation="-0.75 0.5 0.0"
rotation="0.0 1.0 0.0 ~0.5">

<!-— appearance and geometry of text -->
<Shape>
<Appearance>
<!-- Note that for the transparency attribute, —
<= 1.0 means transparent, and 0.0 means opagque —->

<Material DEF="MATERIAL_text_keywordl"
ambientIntensity="0.2"
containerField="material"
diffuseCclor="1.0 0.5 0.5"
emissiveColor="0.0 0.0 0.0"
shininess="0.2"
specularColor="0.0 0.0 0.0"
transparency="1.0"/>

</Appearance>

0.4 0.4 0.4"/>

Page 5
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<Text DEF="TEXT_ _keywordl"

containerField="geometry"

maxkExtent="0.0"

string="Al-Sadr">

<FontsStyle DEF="FONT_STYLE_text keyword"

containerField="fontStyle"
family='""SERIF"’
horizontal="true"
Jjustify=""BEGIN"’
leftToRight="true"
size="1.,0"
spacing="1.0"
style="FLAIN"
topToBottom="true" />

</Text>
</Shape>
</Transform>
</Switch>

</Transform>
</fieldvalue>
<!—— recall for TRANSFORM targetl, translation="-7.5 -5.0 1.0" -—>
<l-—- RHS: %, Vo z ——>
<fieldValue name="position" value="-10.0 -5.0 1,0"/>
<l-- RHS: X + 2.5, z - 1.0, -y ——>
<fieldValue name="goal" value="-7.5 0.0 5.0"/>
<fieldValue name="goalPriocrity" wvalue="1.0"/>
<fieldValue name="speed" value="0.25el1" />
<fieldValue name="ocbstacles">

<l-— <Obstacle USE="PROTO_INSTANCE_Obstacle"/> ——>

</fieldvValue>
<!-- sensors and interpolators for animation ——>

<TimeSensor DEF="TIME_SENSOR_alpha_keywordl"
enabled="true"
locp="false"
startTime="0.,0"
cycleInterval="10.0"/>

<TouchSensor DEF="TOUCH_SENSOR_keywordl" enabled="true"/>

<ColorInterpolator DEF="COLOR_INTERPOLATOR_keywordl"

key="0.0 0.33 0.67 1.0"

keyvalue="0.4 0.4 0.4, 1.0 0.5 0.5, 1.0 0.5 0.5, 0.4 0.4 g.4"/>
<ScalarInterpolator DEF="SCALAR_INTERPCLATCR_alpha_keywordl"
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key="0.0 0.5 1.0"
keyValue="1.0 0.0 1.0"/>
</Protolnstance>»

<TimeSensor DEF="TIME SENSOR_keywordl" loop="true" cycleInterval="10.0"/>

<l—— keyword 2 —-—>

<ProtolInstance DEF="PROTO_INSTANCE_keyword2"
name="Avoid" containerField="children">
<fieldvalue name="children">»
<Transform translation="-1,0 1.0 1.0">

<!—- appearance and geometry of keyword —-->

<Shape DEF="SHAPE keyword2":>
<Appearance>
<Material USE="MATERIAL_keyword"/>
</Appearance>

<Sphere USE="SPHERE_keywordRadius"/>
</Shape>

<!-- toggle text of keyword on the geometric shape --—>
<Switech DEF="SWITCH_ keyword2z">»

<Transform translation="-0.75 0.5 0.0Q"
rotation="0.0 1.0 0.0 -0.5">

<!-- appearance and geometry of text —->
<Shape>
<Appearance>»
<!-- Note that for the transparency attribute, -
<l-— 1.0 means transparent, and 0.0 means opague ——>

<Material DEF="MATERIAL_text_keyworgz™"

ampientIntensity="0.2"
containerField="material™
diffuseColor="1.0 0.5 0.5"
emissiveColor="0.0 0.0 0.Q"
shininess=m"g¢. 2"
specularColor="0.0 0.0 §.0"
transparency="1,0"/»

</Appearance>

<Text DEF="TEXT keyword2"
containerField="gecmetry"
maxExtent="0.0"
string="Nassiriya">
<FontStyle USE="FONT_STYLE text_keyword"/>
</Text>

Page 7
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</Shape>
</Transform>
</Switch>

</Transform>
</fieldvValue>
<!-— recall for TRANSFORM_ targetl, translation="-7.5 -5.0 1.0" ——>
«<!—— RHS: Xy Y z —=>
<fieldvValue name="position® value="10.0 1.0 1.,0"/>
<!-- RHS: ——>
<fieldValue name="goal" value="-7.5 0.0 5.0"/>
<fieldValue name="goalPricrity" wvalue="1.0"/>
<fieldValue name="speed" value="0.125el"/>
<fieldValue name="obstacles":>

<Obstacle USE="PROTC_INSTANCE_Obkstacle"/> ——>
</fieldvalue>
<!-- sensors and interpolators for animation —->
<TimeSensor DEF="TIME_SENSOR alpha_keyword2"

enabled="true"
locp="false"
startTime="0.0Q"
cycleInterval="10,0"/>

<TouchSensor DEF="TOUCH_SENSOR_keyword2" enabled="trus"/>

<ColorInterpolator DEF="COLOR_INTERPOLATOR_keyword2"

key="0.0 0.33 0.67 1.0"
keyValue="0.4 0.4 0.4, 1,0 0.5 0.5, 1.0 0.5 0.5, 0.4

<ScalarInterpclator DEF="SCALAR_INTERPOLATOR_ alpha_keyword2"

key="0.0 0.5 1.0"
keyValue="1.0 0.0 1.0"/>

</ProtoInstance>

<TimeSensor

DEF="TIME_SENSOR_keyword2"™ loop="true" cycleInterval="10.0"/>

<!-— keyword 3 -——>

<ProtcInstance DEF="PROTO_INSTANCE keyword3"

<fieldValue

name="Avoid" containerField="children">
name="children">

<Transform translation="1.0 1.0 1.0">

<!-- appearance and geometry of keyword -—»>

0.4 0.4"/>
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<Shape DEF="keywordi":
<Appearance>
<Material USE="MATERIAL_keyword"/>
</Appearance>

<Sphere USE="SPHERE_keywordRadius"/>
</Shape>

<!-- toggle text of keyword on the geometric shape -->
<Switch DEF="SWITCH_keyword3">
<Transform translation="-0.75% 0.5 0.0"
rotation="0.0 1.0 0.0 -0.5">
<!—- appearance and geometry of text -->
<Shape>

<Appearance>
<!-- Note that for the transparency attribute,

——>

<= 1.0 means transparent, and 0.0 means opaque —->

<Material DEF="MATERIAL_text_keyword3"

ambientIntensity="0.2"
containerField="material"
diffuseColor="1.0 0.5 0.5"
emissiveColor="0,0 0.0 0.0"
shininess="0.2"
specularColor="0.0 0.0 0.0"
transparency="1.0"/>

</Appearance>

<Text DEF="TEXT _keyword3"
containerField="geometry"
maxExtent="0.0"
string="3 Sep 2007">
<FontStyle USE="FONT_STYLE_text_keyword"/>
</Text>
</Shape>
</Transform>
</Switch>
</Transform>
</fieldvalue>

<!—— recall for TRANSFORM targetl, translation="-7.5 -5.0 1.0"

<!—-— RHS: by Yr L o—=>
<fieldValue name="position" value="0.0 10.0 0.0"/>

<!—— RHS; —>
<fieldValue name="goal" value="-7.5 0.0 5.0"/>

<fieldValue name="goalPriority" wvalue="1.0"/>

—>
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<fieldValue name="speed" value="0.05e0" />

<fieldValue name="obstacles">
<Obstacle USE="PROTO_INSTANCE Obstacle"/> —-->
</fieldvValue>

<!-- senscrs and interpolators for animation —->

<TimeSensor DEF="TIME_SENSOR_alpha_keyword3"
enabled="true"
loop="false"
startTime="0.0"
cycleInterval="10.0"/>

<TouchSensor DEF="TOUCH_SENSOR_keyword3" enabled="true"/>

<ColorInterpolator DEF="COLOR_INTERPOLATOR_keyword3"
key="0.0 0.33 0.67 1.0"
keyValue="0.4 0.4 0.4, 1,0 0.5 0.5, 1.0 0.5 0.5, 0.4
<ScalarInterpolator PEF="SCALAR_TNTERPOLATOR alpha_keyword3"
key="0.0 0.5 1.0"
keyValue="1.0 0.0 1.0"/>
</ProtoInstance>

<TimeSensor DEF="TIME_SENSOR keyword3" loop="true" cycleInterval="10.0"/>
<!-- keyword 4 -->
<Protolnstance DEF="PROTO_INSTANCE_keyword4™
name="Avoid" containerField="children">
<fieldValue name="children">
<Transform translation="-1.0 1.0 -1.0">
<!-- appearance and geometry of keyword ——>
<Shape DEF="SHAPE_keyword4">
<Appearance>
<Material USE="MATERIAL_ keyword"/>»
</Appearance>

<Sphere USE="SPHERE_keywcrdRadius"/>
</Shape>

<!-- toggle text of keyword on the geometric shape ——>
<Switch DEF="SWITCH_keyword4"“>
<Transform translation="-0.75 0.5 0.0"

rotation="0.0 1.0 0.0 -0.5">

<!-— appearance and geometry of text -->

0.4 0.4"/>
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<Shape>
<Appearance>
<!-- Note that for the transparency attribute,
<!l-- 1.0 means transparent, and 0.0 means opagque

<Material DEF="MATERIAL_ text_keyword4"
ampbientIntensity="0.2"
containerfField="material"
diffuseColor="1.0 0.5 0.5"
emissiveColor="0.0 0.0 0.0"
shininess="0.2"
specularColor="0.0 0.0 0.0"
transparency="1.0"/>

</Appearance>

<Text DEF="TEXT keyword4"
containerField="geometry"
maxExtent="0.0"
string="bomb" >
<FontStyle USE="FONT_STYLE_text_ keyword"/>

</Text>
</Shape>
</Transform>
</Switch>
</Transform>
</fieldvalue>
<!-—— recall for TRANSFORM targetl, translation="-7.5 -5.0 1.Q"
<!—— RHS: X, Y z —=>
<fieldvalue name="position" value="-10.0 0.0 -5.0"/>
<!-— RH3: —=>
<fieldvalue name="goal" value=" 7.5 0.0 -5.0"/>

<fieldvalue name="goalPricrity" wvalue="1.0"/>
<fieldValue name="speed" value="0.25el"/>

<fieldValue name="obstacles">
<Obstacle USE="PROTO_INSTANCE Obstacle"/> —->
</fieldValue>

<!-- senscors and interpolators for animation -->

<TimeSensor DEF="TIME_SENSOR_alpha_keyword4"
enabled="true"
loop="ftalse"
startTime="0.0"
cyclelInterval="10.0"/>

-—>
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<TouchSenscr DEF="TOUCH_SENSOR_keyword4” enabled="true"/>

<ColorInterpolator CEF="COLOR_INTERPOLATOR_kevyword4"
key="0.0 0.33 0,67 1.0"
keyValue="0.4 0.4 0.4, 1.0 0.5 0.5, 1.0 0.5 0.5,
<ScalarInterpolator DEF="SCALAR_INTERPCLATOR_ alpha_keyword4"
key="0.0 0.5 1.0"
keyValue="1.0 0.0 1.0"/>
</Protolnstance>

0.4

<TimeSensor DEF="TIME_SENSOR_keyword4" loop="true" cyclelnterval="10.0"/>

<!-- keyword 5 —->

<ProtoInstance DEF="PROTO_INSTANCE_keywords"
name="Avcid" containerField="children">
<fieldValue name="children">
<Transform translation="-1.0 1.0 1.0">

<!-- appearance and geometry of keyword -->

<Shape DEF="SHAPE_keyword5">
<Appearance>
<Material USE="MATERIAL_ keyword"/>
</Appearance>

<Sphere USE="SPHERE keywordRadius"/>
</Shape>

<!-— toggle text of keyword on the geometric shape ——>
<Switch DEF="SWITCH_keyword5":>

<Transform translation="-0.75 0.5 0.0"
rotation="0.0 1.0 0.0 -0.5">

<!-- appearance and geometry of text —->
<Shape>
<Appearance>
<!-— Note that for the transparency attribute, —-——>
<b—— 1.0 means transparent, and 0.0 means ocpaque —->

<Material DEF="MATERIAL_text_keyword5"

ambientIntensity="0.2"
containerField="material"
diffuseColor="1,0 0.5 0.5"
emissiveColor="0.06 0.0 0.Q"
shininess="0.2"
specularColor="0.0 0.0 0.Q"
transparency="1.0"/>

</Appearance>

0.4 0.4"/>
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<Text DEF="TEXT_ keyword5"
contalnerField="geometry"
maxExtent="0.0"
string="Baghdad">
<FontStyle USE="FONT STYLE text_keyword"/>
</Text>
</Shape>
</Transform>
</Switch>
</Transform>
</fieldvalue>

<!—— recall for TRANSFORM targetl, translation="-7.5 -5.0 1.0" ——>
<!-— RHS: Xy Y zZ -=>
<fieldValue name="position" value="10.0 0.0 -5.0"/>
<!-- RHS: ——>
<fieldValue name="goal" value="7.5 0.0 -5.0"/>

<fieldvValue name="goalPriority" wvalue="1.0"/>
<fieldValue name="speed" value="0.125el"/>

<fieldValue name="obstacles">
<Obstacle USE="PROTO _INSTANCE_OQObstacle"/> ——>
</fieldvValue>

<!-— senscrs and interpolators for animation -->

<TimeSensor DEF="TIME SENSOR_alpha_keywordS"
enabled="true"
loop="false"
startTime="0.0"
cycleInterval="10.0"/>

<TouchSenscor DEF="TOUCH_SENSOR_keyword5" enabled="true"/>

<ColorInterpolator DEF:"COLOR_INTERPOLATOR_keywordS“
key="0.0 0.33 0.67 1.0"
keyValue="0.4 0.4 0.4, 1.0 0.5 0.5, 1.0 0.5 0.5, 0.4
<ScalarInterpolator DEF="S5CALAR_INTERPOLATOR_alpha_keyword5s"
key="0.0 0.5 1.,0"
keyvalue="1.0 0.0 1.0"/>
</ProtolInstance>

<TimeSensor DEF="TIME_SENSOR keyword5" locp="true" cyclelnterval="10.0"/>
<!-- keyword 6 ——>

<PrctolInstance DEF="PROTC_INSTANCE keywordé"

0.4 0.4"/>
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name="Avoid" containerField="children">
<fieldvValue name="children">
<Transform translation="1.0 1.0 -1.0">

<!—- appearance and gecmetry of keyword -->

<Shape DEF="SHAPE_keywordé":>
<Appearance>
<Material USE="MATERIAIL_ kevyword"/>
</Appearance>

<Sphere USE="SPHERE_keywordRadius"/>
</Shape>

<!-- toggle text of keyword on the geometric shape --»>

<8witch DEF="SWITCH_keyword&">
<Transform translation="-0.75 0.5 0.0"
rotaticn="0.0 1.0 0.0 -0,5">

<!-— appearance and geometry of text —->

<Shape>
<Appearance>
<!-— Note that for the transparency attribute,
<l—- 1.0 means transparent, and 0.0 means opague
<Material DEF="MATERIAI_text_keywordé6"
ambientIntensity="0.2"
containerField="material™
diffuseColor="1.0 0.5 0.5"
emissiveColor="0.0 0.0 0.0"
shininess="0.2"
specularColor="0.0 0.0 0.0"
transparency="1.0"/>
</Appearance>

<Text DEF="TEXT_keywordc"
containerField="geometry"
maxExtent="0.0"
string="Kadhimiya">
<FontStyle USE="FONT_STYLE text keyword"/>
</Text>
</Shape>
</Transform>
</Switch>
</Transform>
</fieldvalue>

——>
——>

<!-- recall for TRANSFORM_targetl, translation="-7.5 -5.0 1.0" —->

<!-- RHS: X, ' z =2
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<!--

<fieldvalue

<!—— RHS:
<fieldvValue

<fieldValue
<fieldvalue
<fieldvalue

<Cbstacle
</fieldValue
<!-- sensors

<TimeSensor

SAldynamicAttraction.x3d

name="position" value="0.0 -10.0 0.,0"/>
——>
name="goal™ value="7.5 0.0 -5.0"/>

name="goalPriority" wvalue="1.0"/>

name="speed" value="1.0eQ"/>

name="obstacles">

USE="PROTC_INSTANCE_Obstacle"/> ——>

>

and interpolators for animation —->

DEF="TIME_SENSOR_alpha_keywordg"

enabled="true"
locp="false"
startTime="0.0"
cyclelInterval="10.0"/>

<TouchSensor DEF="TOUCH SENSOR_keywordé6" enabled="true"/>

<ColorInterp

<ScalarInter

</Protolnstanc

<TimeSensocr D
</Group>

<Script DEF="SCR
<field name="s
<field name="i
<field name="o
<field name="s
<field name="g

<field name="g"

<Iransform U
</field>

<field name="p

olator DEF="COLOR_INTERPOLATOR keywordé"
key="0.0 0.33 0.67 1.0"

keyValue="0.4 0.4 0
polator

key="0.0 0.5 1.Q"

keyValue="1.0 0.0 1
e>

-4, 1.0 0,5 0.5, 1.0 0.5 0.5, 0.4
DEF="SCALAR_INTERPOLATOR_alpha_keywordé6"

L0/

EF="TIME_SENSOR_keywordé" loop="true" cyclelInterval="10.0"/>

IPT targetl">

et_id" type="SFInt32"
an type="SFInt32"
ffset™ type="5FVec3f"
etPos" type="SFVec3f"
oalChanged" type="3FVec3f"

type="SFNode"
SE="TRANSFORM targetl"/>

" type="SFNode"

accessType="inputOnly"/>
accessType="outputOniy"/>
accessType="initializeOnly"/>
accessType="inputOnly"/>
accessType="outputOnly"/>

accessType="initializeOnly">

accessType="initializeOnly">

<PlaneSensor USE="PLANE_SENSOR_backdrop"/>

</field>»

<! [CDATA [ecmas

cript:
functicon set_1d()

0.4 0.4"/>
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11>
</Script>

SATdynamicAttraction.x3d

id = 1;
'

function setPos(pos)

{

var mv = offset.add(pos);

goalChanged = new SFVec3f(mv.x,0.0,-mv.y);
}

functicen initialize{)

{
p.setOffset = g.translation;

setPos(g.translation);

}

<Script DEF="SCRIPI__target2">

<field name="set_id"
<field name="id"

<field name="offset"
<field name="setPos"
<field name="goalCha

<field name="g"

type="SFInt32" accessType="inputOnly"/>
type="SFInt32" accessType="outputCOnly"/>
type="SEVec3f" accessType="initializeOnly"/>
type="S5FVec3f" accessType="inputOnly"/>
nged" type="S5FVec3f" accessType="outputOnly"/>

type="SFNode" accessType="initializeOnly">

<Transform USE="TRANSFORM_target2™/>

</field>

<field name="p"
<PlaneSenscr USE="

</field>

<! [CDATA[ecmascript:

type="SFNode" accessType="initializeOnly">
PLANE_SENSOR_backdrop"/>

function set id(}

{
id = 1;
}
function setPos{pos)
{ var mv = offset.add(pos);

goalChanged = new SFVec3f(mv.x,0.0, mv.y};
}

function initialized)
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p.setOffset = g.translation;

setPos(g.translation};
}
1>
</Script>

<Script DEF:"SCRIPT*touchSwitch_target1">
<field name="touch target" type="SFTime" accessType="inputOnly"/>
<field name="onOff_target" type="SFInt32" accessType="outputOnly"/>

<! [CDATA[ecmascript:
var actlive_target = true;

function touch_target{)
{

if ( active_target ) {
onOff_target = 1;
active_target = false;

}

else {
onOff_target = 0;
active_target = true;

}

11>
</Script>

<Script DEF="SCRIPT_touchSwitch_ target2">
<field name="touch_target" type="SFTime" accessType="inputOnly"/>
<field name="onCff_ target" type="SFInt32" accessType="outputOnly"/>

<! [CDATA [ecmascript:
var active_target = true;

functicon touch_target ()

{

if ( active_target ) {
onCff_target = 1;
active_target = false;

t

else {

onQff_target = 0;
active_target = true;

}

11>
</Script>

<Script DEF="SCRIPT_touchSwitch_keywordl">
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<field name="touch_keyword"” type="SFTime"

accessType="inputOnly"/>
<field name="onOff_keyword" o H i

type="SFInt32" accessType="outputOnly"/>
<! [CDATA [ecmascript:

var active_keyword = true;
function touch_keyword()

onQff_kevyword = 0;
}
11>
</Script>

<Script DEF="3CRIPT_touchSwitch_keyword2">

<field name="touch_keyword" type="SFTime" accessType="inputOnly"/>
<field name="onOff keyword" type="SFInt32" accessType="outputCnly"/>

<! [CDATA [ecmascript:

var active_keyword = true;

function touch_keyword()
{
onOff_keyword = 0;
t
11>
</Script>

<Script DEF="SCRIPT_touchSwitch_keyword3">
<field name="touch_keyword"”

type="5SFTime" accessType="inputCnly"/>
<field name="onOff_keyword"

type="SFInt32" accessType="outputOnly"/>
<! [CDATA [ecmascript:

var active_keyword = true;

function touch_keyword()
{
onOff_keyword = 0;
}
11>
</Script>

<Script DEF="SCRIPT touchSwitch_ keyword4">
<field name="touch keyword" type="SFTime" accessType="inputOnly"/>
<field name="onOff keyword" type="SFInt32" accessType="outputOnly"/>
<! [CDATA [ecmascript:
var active keyword = true;

function touch_keyword()
{
onQtf_keyword = 0;
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11>
</Script>

<Script DEF="SCRIPT_touchSwitch_keyword5">
<field name="touch_keyword" type="SFTime" accessType="inputCnly"/>
<field name="ocnOff_keyword" type="SFInt32" accessType="outputOnly"/>

<! [CDATA [ecmascript:
var active_keyword = true;

function touch_keyword()
{
onOff_keyword = Q;
}
11>
</Script>

<Script DEF="SCRIPT_touchSwitch_keywords"»
<field name="touch_keyword" type="SFTime" accessType="inputOnly"/>
<field name="onOff keyword" type="SFInt32" accessiype="outputOnly"/>

<! [CDATAlecmascript:
var active_keyword = true;

function touch keyword()
{
on0ff_keyword = 0;
t
11>
</Script>

<Script DEF="SCRIPT_targetSelect" url="TargetSelect,class">
<field name="time" type="SFTime" accessType="inputOnly"/>
<field name="lccation" type="SFVec3f" accessType="cutputOnly"/>
</Script>

<!-— animation -—>»
<!-—— target 1 ——>

<ROUTE fromNode="PLANE_SENSOR_backdrop" fromField="translation changed"
toNode=  "TRANSFORM_targetl" toField="translation"/>

<ROUTE fromNode:“PLANE?SENSOR_targetl" fromFieldz"translation_changed"
toNode= "TRANSFORM targetl” toField="set_translation"/>

<ROUTE fromNode:"PLANE?SENSOR_target1" fromField="translation_changed"
toNode= "SCRIPT targetl" toField="setPos"/>

<ROUTE

fromNode:"TOUCH_SENSOthargetl"

toNode= "SCRIPT_touchSwitch targetl™

fromField="touchTime"
toField="touch_target®/>
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<ROUTE

<RCUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

53:34 2007

fromNode="SCRIPT?touchSwitch;target1"
toNode= "SWITCH_targetl"

fromNode="PLANE_SENSObeackdrop"

toNode= "TRANSFORM target2"
fromNode:"PLANE_SENSORﬂtargetZ“
toNode= "TRANSFORM_target2"
fromNode="PLANE_SENSCR_target2"
toNode= "SCRIPT_targetl2"
fromNode="TOUCH_SENSOR_target2"
toNode= "SCRIPTgtouchSwitch_target2"
fromNodem"SCRIPT_touchSwitchftargetZ"
toNode= "SWITCH_target2"

fromNode="SCRIPT_ targetl”

toNcde= "PROTC_INSTANCE _keywordl"
tromNode="TIME_SENSOR_keywordl"
toNode= "PROTO_INSTANCE keywordl"
fromNode="TOUCH_SENSOR_keywordl"
toNode= “SCRIPT?touchSwitchﬁkeywordl"
fromNode="SCRIPT_touchSwitch_keywordl™
toNode= "SWITCH_ keywordl”

fromNode="TOUCH_SENSOR_keywordl"
toNode= "TIME_SENSOR_alphaukeywordl"
fromNode="TIME?SENSOR_alphaAkeywordl"

SAIdynamicAttractiocn.x3d

fromField="onOff_ target"
toField="whichChoice"/>

<!-— target 2 -

fromField="translation_changed"”
teField="translation"/>

fromField="translation_changed"
toField="set_translation"/>

fromField="translation_ changed"
toField="setPos"/>

fromField="touchTime"

toField="touch_target"/>
fromField:"onOffitarget"
toField="whichChoice" />

<!-— keyword 1 -->

fromField="goalChanged"
toField="setGoal"/>

fromField="time"
toField="updateReguest"/>

fromField="touchTime"
toField="touch_keyword"/>
fromField="onOff_keyword"
toField="whichChoice"/>

fromField="touchTime"
toField="startTime"/>
fromField="fraction_changed"

toNode= "SCALAR_INTERPOLATOR_alphaAkeywordl“

toField="set fraction"/>

fromNode="SCALARWINTERPOLATOR_alpha_keywordl"

toNode= "MATERIAL_text_keywordl"

fromNodez“SCRIPT_targetl“
toNode= "PROTO_INSTANCE_keyword2"

fromNode="TIME SENSOR_keyword2"
toNode= "PROTO_INSTANCE keyword2"

fromNode:"TOUCH_SENSOR?keywordZ"
toNode= "SCRIPT_touchSwitch_keywordz®

fromField:“valueichanged“
toField="transparency"/>

<!—— keyword 2 -->

fromField="goalChanged"
toField="setGocal"/>

fromField="time"
toField="updateRequest"/>

fromField="touchTime"
toField="touch keyword"/>
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<ROUTE

<ROUTE

<ROUTE

<RQUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

:53:34 2007

fromNode="SCRIPT_touchSwitch_keywordZ“
toNode= "SWITCH keyword2"

fromNode="TOUCH?SENSOR_keywordZ“
toNode= "TIME SENSCR._alpha_keyword2"
fromNode="TIME_SENSOR_alpha_keywordZ"

SAIdynamicAttraction.x3d

fromField="onCff_keyword"
toFileld="whichChoice"/>

fromField="touchTime"
toField="startTime"/>
fromField="fraction_changed"

toNcde= "SCALAR_INTERPOLATOR_alpha keyword2"

toField="set_fraction"/>

fromNode="SCALAR_INTERPOLATOR_alphafkeywordz"

toNode= "MATERIAL text keyword2"

fromNode:"SCRIPT_targetl"

toNode= "PROTO_INSTANCE_keyword3"
fromNode:"TIME‘SENSOR_keywordS“
toNode= "PROTO_INSTANCE keyword3"
fromNode:"TOUCH_SENSOR_keywordB“
toNode= "SCRIPT_touchSwitch_keyword3™
fromNodez"SCRIPT_touchSwitch_keyword3"
toNode= “"SWITCH_keyword3i"

fromNode="TOUCHﬁSENSORkkeywordB"
toNode= "TIME_SENSOR alpha_keyword3"
fromNode="TIME_SENSOR?alpha_keywordB"

fromField="value_changed"
toField="transparency"/>

<!-— keyword 3 -->

fromField="gocalChanged"
toField="setGoal"/>

fromField="time"
toField="updateRequest"/>

fromField="touchTime"
toField="touch_keyword"/>
fromField="onOff_keyword"

fromField="touchTime"
toField="startTime"/>
fromField="fraction_changed"

toNede= "SCALAR_INTERPOLATOR_alpha_keyword3"

toField="set_ fraction"/>

fromNode="SCALAR?INTERPOLATOR?alphafkeyword3“

toNode= "MATERIAL_text_keywordS“

fromNode="SCRIPT_target2"

toNode= "PROTO_INSTANCE_keyword4“
fromNode="TIME_SENSOR_keyword4"
toNode= "PROTO_INSTANCE_keyword4®
fromNodez"TOUCH_SENSORfkeyword4"
toNode= "SCRIPT_touchSwitch_keyword4"
fromNode:"SCRIPTitouchSwitch_keyword4"
toNode= "SWITCH_Kkeyword4"

fromNode="TOUCH*SENSOR_keyword4"
toNode= "TIME_SENSOR_alphafkeyword4"
fromNode="TIME_SENSOR?alpha_keyword4"

fromField="value_changed"
toField="transparency"/>»

<!-- keyword 4 ——>

fromField="goalChanged"
toField="setGoal"/>

fromField="time"
toField="updateRequest" />

fromField="touchTime"
toField="touch keyword"/>
fromField:"onOffikeyword"
toField="whichChoice"/>

fromField="touchTime"
toField="startTime"/>
fromField="fraction_changed"

toNode= "SCALAR INTERPOLATOR_alpha keyword4"
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<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

<ROUTE

</Scene>
</X3D>

53:34 2007

SATdynamicAttraction.x3d

toField="set_fracticn"/>

fromNode:"SCALAR?INTERPOLATOR?alpha_keyword4"

toNode= “MATERIAL_text‘keyword4“

fromNode="SCRIPT target2"

toNode= "PROTO_INSTANCE_keyword5"
fromNode="TIME_SENSCR keyword5"
toNode= "PROTOﬁINSTANCE?keywordS"
fromNode="TQUCH_SENSOR_keyword5"
toNode= "SCRIPT;touchSwitch;keyword5"
fromNede="SCRIPT_touchSwitch_keywordsS"
toNode= "SWITCH_ _keyword5"

fromNode="TOUCH_SENSCR_keyword5"
toNode= "TIME_SENSOR_alpha_keyword5"
fromNode="TIME_SENSOR_alpha_keywords"

fromField="value_changed"
toField="transparency"/>

<!-- keyword 5 -->

tromField="goalChanged"
toField="setGoal"/>

fromPield="time"
toField="updateRequest"/>

fromField="touchTime"
toField="tcuch _keyword"/>
fromField="onOff_ keyword"
toField="whichChoice"/>

fromField="touchTime"
toField="startTime" />

fromField="fraction_changed"

toNode= "SCALAR?INTERPOLATOR_alpha_keywordS"

toField="set_fraction"/>

fromNode:"SCALAR?INTERPOLATORﬁalphaﬁkeywordS"

toNode= "MATERIAL text_keyword5"

fromNode="5CRIPT target2"

toNode= "PROTO_INSTANCE_keyword6"
fromNode="TIME_SENSOR_keywords"
toNode= "PROTO_INSTANCE_keywordé"
fromNode="TOUCH_ SENSOR _keywordé™
toNode= "SCRIPT_touchSwitch_keywordé"
fromNodez"SCRIPT‘touchSwitchﬁkeywordG"
toNode= "SWITCH keywordé"

fromNode="TOUCH_SENSOR_keyword&"
toNode= "TIME_SENSOR_ alpha_keywordé"
fromNode="TIME_SENSOR_alpha_ keywordé™

fromField="value changed"
toField="transparency"/>

<l-- keyword 6 —~->

fromField="goalChanged"
toField="zetGoal" />

fromField="time"
toField="updateRequest"/>

fromField="touchTime"
toField="touch_keyword"/>
fromField="onOff_keyword"
tcField="whichChoice"/>

fromField="touchTime"
toField="startTime"/>

fromField="fraction_changed"

toNode= "SCALAR?INTERPOLAIOR_alpha_keyword6“

toField="set fraction"/>»

fromNode="SCALAR_TNIERPOLATOR_alpha_keywordé"

toNode= "MATERIAL text_keywordé"

fromField="value_changed"
toField="transparency"/»
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<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE X3D PUBLIC "IS0//Web3D//DTD X3D 3.1//EN"
"http://www.web3d.org/specifications/x3d-3.1.dtd">

<¥X3D profile="Immersive"

<h

</

<3

version="3.0">

ead>

<!-- at each update request, the children node(s) move closer (if chasing) -->
<!-- or farther (if not chasing) to goal avoiding obstacles. ——>
<l == -
<!-- original by Peter Gerstmann, Chio State University, ——
<!-- acknowledging Matt Lewis also at 0OSU. ——>
<l—- ——>
<!—-— This X3D translation by Andrew M. Neiderer, 1§ July 2007, -
head>

cene>

<ProtoDeclare name="Avoid">
<ProtoInterface>
<field name="children"
<field name="goal"

<field name="goalPriority"

<field name="obstacles"
<field name="position"

<field name="setGoal"
<field name="setState"
<field name="setObstacles"
<field name="speed"

<field name="state"

<field name="updateRequest"

</Protolnterface>

<ProtoBody>
<Group>

type="MFNode"
type="SFVec3f"
value="0.0 0.0 0,
type="3FFloat"
value="2_.0"
type="MFNode"
type="SFVec3ft"
value="0.0 0.0 Q.
type="3FVec3ft"
type="8FString"
type="MFNode"
type="SFFloat"
value="1,0"
type="S5FString"
value="CHASTING"
type="SFTime"

<Transform DEF="TRANSFORM_mover">

<I1S>

<connect nodeField="children"

an

on

accessType="inputCutput"/>
accessType="initializeOnly"/>

accessType="initializeOnly"/>
accessType="initializeOnly"/>

accessType="inputOutput"/>
accessType="inputCnly"/>
accessType="inputOnly"/>
accessType="inputOnly"/>

accessType="initializeOnly"/>

accessType="initializeOnly"/>
accessType="inputOnly"/>

protcoField="children"/>

<connect nodeField="translation" protcField="position"/>

</15>

</Transform>

<Script DEF="SCRIPT" directOutput="true"»

<field
<field
<field
<field
<field

name="direction"

name="first"
name="goal"

type="SFVec3t"
type="SFBool"
type="SFVec3f"

name="goalPriority" type="SFFloat"

name="1lastBeat"

type="S5FTime"

accessType="initializeOnly"/>
accessType="initializeOnly"/>
accessType="initializeCnly"/>
accessType="initializeQnly"/>
accesslype="initializeCnly"/>
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<field name="mv" type="SFNode" accessType="initializeOnly">

<Transform USE="TRANSFORM mover"/>
</field>
<field name="obstacles" type="MFNode" accessType="initializeOnly"/>
<field name="power" type="3FFloat" accessType="initializeOnly"/>
<field name="setGoal" type="SFVec3f" accessType="inputOnly"/>
<field name="setCbstacles" type="MFNode" accessType="inputOnly"/>
<field name="setState" type="5F5tring" accessType="inputOnly"/>
<field name="speed" type="53FFloat” accessType="initializeOnly"/>
<field name="state" type="S5F3tring" accessType="initializeOnly"/>
«field name="update" type="SFTime" accessType="inputOnly"/>
<field name="wanderInc" type="S5SFFloat" accessType="initializeOnly"/>
<IS5>»

<connect nodeField="goal" protoField="goal"/>

<connect nodeField="goalPriority" protoField="gcalPriority"/>

<connéct ncdeField="obstacles" protoField="obstacles" />

<connect nodeField="setGoal™ proto¥Field="setGoal"/>

<connect nodeField="setObstacles" protoField="setObstacles"/>

<connect nodeField="speed" protoField="gpeed" />

<cennect nodeField="state" protoField="state"/>

<connect nodeField="update™ protoField="updateRequest"/>
</IS>

<! [CDATA[ecmascript:

function repulseForce (cbstacle)

{

var vec = mv.translation.subtract(obstacle.position);
var ods = obkstacle.repulsion * 1.0 / Math.pow(vec.lengtht), power);

return {vec.normalize()).multiply(ods);

}

function calcDirectiocn()

{

var newDir;

if { state == ‘WANDER' ) {
var r = Math.floor (Math.random({) * 3.0);

// use internal var instead of goal,
// and set it to goal in cther states

var g = goal;
glr] += wanderInc;
setGoal(g);

}

// compute force of attraction towards goal
var gForce = ((goal.subtract(mv.translation)).normalize()).multiply(goalPriority);
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</Script>
</Group>
</ProtoBody>
</ProtcDeclare>
</Scene>
</¥X3D>

11>

Avoid.x3d
if ( state == 'FLEE’ ) {
gForce = gForce.inverse();

}
// compute force of repulsion from cbstacles

var rForce = new SFVec3f(0.0,0.0,0.0);

for (1 = 0; 1 < obstacles.length; i++ ) {

rForce = rForce.add(repulseForce (obstacles[i]));
}
direction = (gForce.add(rForce)).normalize();

}

functicn setGoal (val)
{
goal = wval;

t

function setObstacles (val}
{
obstacles = val;

}

functicen setState(str)
{
state = str;

}

function update(val)
{
if ( first ) {
first = FALSE;
}
else {
var timeElapsed = val - lastBeat;

calcDirection();

Page 3
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/* ============ S S —— R T ===
/*

7/ File name: TargetSelect,java

/=

/* Purpcse: a Java scene access interface (3AI} te an X3D scene graph

/* from a <Script>» node of an X3D <Scene> for switching the

/* "target” of a "keyword" node field "goai". At the

/* "elapsedTime" field of TIME_SENSOR_switch the ROQUIE of

/* a "keyword" changes its "target".

/‘x

/* By: Andrew M. Neiderer, 25-September-2007.

/% s====== s e m oo -

import Jjava.util.,Map;
impert org.web3d.x3d.sail.*;

public class TargetSelect
implements X3DScriptImplementation {

// member data

private Browser browser;
private Map fields;
private MFNode children;

private X3DScene scene;
private X3DNode{] nodes;

// member functions
public void setBrowser (Browser browser)
System.out.println{("setBrowser () ");

this.browser = browser;

}

public vold setFields(X3DScriptNode externalView, Map fields)

{
System.cut.println("setFields(}");

this.fields = fields;
}

public void initialize ()
{

'

System.out.println("initialize()™");
}

puklic void shutdown()
{

*/
*/
*/
=/
*/
¥/
*/
*/
*/
x/
=/
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System.out.println("shutdown()");
}

public void eventsProcessed()

{

System.out.println("eventsPrccessed()");
System.out.println("getCurrentFrameRate(} = " + browser.getCurrencFrameRate());
System.out.println("getMame () = " + browser.getName());

browser.println{("end eventsProcessed()"};



List of Symbols, Abbreviations, and Acronyms

Ajax
API
DAG
DOM
HTML
RHS

SNA
VE

X3D
XHTML
XML

asynchronous JavaScript and XML
application programming interface
directed acyclic graph

document object model

hypertext markup language
right-handed system

scene access interface

social network analysis

virtual environment

extensible three-dimensional (3-D) graphics
extensible hypertext markup language

extensible markup language
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