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ABSTRACT

Increase enrollment for universities is a good dathbr of its effective role to
society. Troy University, Alabama is by no meanyg axception to this fact. The
university’s administration has recognized this dhey have been pro-active in
extending their market to include not only natiosldents but also international
students.

In this paper is presented the approach adoptethkimg a 3D model of the

university’s campus with all of its realistic feets draped onto a DEM upon which
animation files are generated which are played lw Wniversity’s webpage.

Animated features are added which includes vehidles problems and limitations
of this approach are discussed.

1.0 INTRODUCTION

GIS has been over the years developing in all ar@&ss range from its data capture component &b off its
multitude of GIS applications which stems acrossuairious professions of mankind. The first us&t8$ was
reported in 1854, by Dr. John Snow who showed tiatdeath from cholera in central London was dua to
well location which spread cholera. His crude, gfféctive method of using transparencies to map¢ported
cholera cases, and the location of the water wiellg] to the conclusion that only one well in cehtrondon is
likely to have cholera. When comparing the first 0§ GIS to that of 3-D modeling, we have greatyeloped
in the GIS field.

Three-dimensional modeling is by far one of the imattractive uses of GIS. It captivates users wih® a
unaware of the technology and users who are awatevarking with the technology. Users can directiate
what they see on the computer monitor to that vikaixisting in reality. It is this direct relatiathat the
application described in this paper presents.

In this paper is presented the approach adopttitkidevelopment of an animated 3-D model of thepzeat
Troy University in Troy, Alabama. It involves tidevelopment of a digital elevation model (DEM) upuamich
feature classes were draped and animated. Théepistand limitations associated with the develograea
also presented.

2.0 DEM CREATION

The DEM was generated from digitized contour limesl spot heights obtained from an existing Computer
Aided Drawing (CAD) file which was captured by tRdysical Plant Department at Troy University. The
Physical Plant is responsible for the maintenanud support of the University amenities necessaryitko
everyday operations. To help them with their resjality, they captured the entire campus usingo®AD
2003 software. Figure 1 show the CAD file whiclnsisted of multiple layers. The topographic mapteaed
was a map series at a scale of linch = 50 feetpapinterval was at one foot, and the date of dafgture was
April 2002. The UTM Zone 16 coordinate projectgystem was used on the topographic map.
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Figure 1: CAD drawing and its multiple layers

On examining the CAD file it appeared that the mbtef the Physical Plant was to capture and displdjgital
map. They have certainly achieved their objectiegvever the further processing of their data sdtaised,
unless a systematic redefinition and separatioth@ffeatures are done to separate layers. Tipartgcularly
important if the data sets are to be used in a GI® following is a list of the drawbacks of thAlZ file:

Contour lines were not continuous — the lines weken when passing through buildings and
where texts were placed

Road edges were not continuous — the lines welehrarhen they passed under tree cover
Clutter map — the features and texts collectivedenthe map difficult to read

Layers — the definition of the layers were not eipy define as shown in Figure 1

Features digitized — all of the contents of thpotgraphic maps were digitized

Many organizations make use of CAD files which tgly require further processing in order for tlaadto be
used in other software. For example the Troy Unsitae CAD file required to be further processedabows:

Store points, lines, and polygons on separatedayer
Similar features from reality must be stored in shene layer;
Export CAD files as a Digital Exchange File (DXEyinat;
Separate the features into unique feature classes;

Edit errors to ensure that labels are attachedoteect features, polygons are closed, dangle
lengths are removed; and

Coordinate systems are defined and transferred waensets are exported.



Traditionally, CAD files are commonly found in orgaations (utilities, mapping agencies, and suk®)lithat
are typically focused on creating maps becausedheyot into the business of analyzing data buerrgo the
display and presentation of data. The introductérGlS has certainly extended the responsibilitésuch
organizations by making use of their large pootlafa sets to assist in their decision making psEsesOne
organization which recognizes the benefit from saohnnovative use of its data sets is Troy UnitgrsThe
University has expressed their interest in usimgadistic model of the campus for students to gaew of the
campus which can be stored as video files and dexuefrom the University’s website.

3.0 ANIMATING FEATURE CLASSES

An animation is a visualization of the changesh piroperties of one object (such as a layer)sat @f objects
(such as multiple layers). Animations make documenime alive by storing actions so they can beayea as
chosen. They can help visualize changes in pelgpeathanges in a document's properties, geographic
movements, and temporal changes. Animations aré teseinderstand patterns in data through time and t
automate the processes that would be undertakdenmnstrate points that can only be made througtaVi
dynamics.

In this GIS application, ArcGIS is the software dige animate features of feature classes. Therditiezent
methods to build animations in ArcGIS dependingtlom type of animation required. One method is tty on
create one animation track, such as to animatgea through time. Another method is to create mldtiracks
that will animate together when the animation iaypd, for example, an animation that navigates gésn
through a scene, where the surface and the sdigihdsg is changing with time.

ArcGIS allows different types of animations to veated in ArcMap, ArcScene, and ArcGlobe. One can:
Animate data through time;
Navigate through the display (zoom and pan in ArpM& navigate in ArcGlobe or ArcScene);
Animate the transparency or visibility of layers;
Move the camera or map view along a path;
Move a layer along a path (ArcScene only); and
Change the background color, lighting, or verteedggeration of a scene (ArcScene only).
In ArcMap, there is a multitude of applications aican be animated. For example, temperature value
through time, pressure with increasing elevatiapybation change per county, or the growth of g d#tultiple
animations can be played together. For examplaramation can be generated which tracks the eye of
hurricane and displays changes in temperatureeagdme time. In ArcScene, another possible animatione
in which the camera moves through a landscape vehieyer draped over a Digital Elevation Model (DEM
shows changes in the surface through time.

Animation of data through time can:

Move features—animate the point locations of oceammals or other populations to understand
patterns in their movement.

Change the color of features—learn how fatalitiesnfla disease are increasing.

Change the size or shape of features—understandatimpuincrease per city or parcel boundary
changes.



Plot change over time in a graph—examine changezon® levels or water pressure at different
stations.

Animation can be generated from following a patiotigh a landscape. Such an animation:

Captures the view, and move to a location. The ation will interpolate the movement between the
two points—move your viewpoint to get to know y@mvironment.

Moves single point feature layers along paths—mawear along a road or a plane through the air
along an invisible path.

Figure 2: Animation tracks for a car and airplane

In Figure 2 the example shows two paths that objeatild be set up to follow. When animated, theccard
follow the Car track, and a plane could follow fgght track.

Animation can be done by altering layer transpayeard visibility. Examples are:

Make layers visible or invisible as the animaticngresses—zoom in from a global perspective and
make progressively more detailed layers visible.

Make layers appear and disappear gradually—fadea iaerial photograph gradually over an elevation
surface.

Figure 3.0: An example of the transition betwegmeta of information for the same area



Once an animation track is created, it can be playgomatically through the Animation Controls dabox or
manually using the slider on the Time View tabha Animation Manager dialog box. The Animation Golst
dialog box resembles a digital video recorder. Pheey button is used to play an animation that idetuall
checked tracks on the Animation Manager.

The Options button reveals more advanced play optidhe overall duration, or play speed, of theration
can be altered. By reducing the duration, the atidmawill play quicker, but all information in thenimation
may not be displayed. As an alternative, one caci§pthe number of frames to display. The durafmmmeach
frame can also be set.

Figure 4.0 Animation Controls dialog box Figur® 5Animation Manager

On the Time View tab of the Animation Manager diglmx, animation can be played by clicking in thepthy
of the Time View tab and dragging the thin red tiline that appears. Playing an animation manudlbns

one to go to a specific point in the animation digplay that data, such as a specific time of dayte data in
a time layer track.

3.1 Troy University animated features

A set of vehicles were animated over the 3D modié&h® university’s campus. Each vehicle was digiti as a
separate feature class. The feature class wasededis point data and then the 3D marker symbale used
from the ArcGIS symbol library. In ArcScene thdestion of “Move a layer along a path” was chosérhe
path selected was the center line of the roadsrefbre, each vehicle was assigned to one roadhwias a
unique ID number. Figure 6.0 shows the five anadatehicles while Figure 7.0 shows the Animation
Manager of the Keyframes and the Tracks.

All of the keyframes and tracks ran together whpobvided a continuous flow of traffic along theesetkd road
paths. This simulation is looped back using thait#ation Control” so that the model appears to ghvaave
traffic.



Figure 6.0: Vehicles animated on the campus roads

Figure 7.0: Animation Manager showing the animatekicles
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4.0 PROBLEMS AND LIMIATIONS

The limitation of the animated vehicles is contdllby the limitations of the ArcGIS 3-D symbol Hbies.
There is a limited set of vehicles and any devistigvould require the use of other third-party safevirom
OpenFlight, SketchUp, 3ds max, or Virtual Realitaidup Language (VRML). In defining such symbols th
vehicles will be designed three dimensionally drehtimported into ArcGIS as marker symbology.

Another limitation with the animations managerhatteach vehicle needs to be stored as a sepaadted class.
This is necessary in order to better control treedpof vehicles and to assign vehicles to spewfites.

Animation of the application requires fast compytencessing for the features to be rendered intiew as
views are generated when fly-bys and walkaboutslare. A model with a lot of 3-D details to displaould
imply the use of a faster processor capable ofilaplisplaying the symbology from any perspective.

5.0 CLOSING REMARKS

The 3-D animation model can be further improvedaiging animated students, and making the buildimmgss,
and other physical features more realistic ratf@ntusing the symbology available in ArcGIS. Ferth
investigation is needed how the facades can beedrapto the features such as building and treesdar to
make them more realistic.
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