


that the retrieviaof data requid for the currat view is ordeed
by view priority. Our techniqués flexible enogh to handle rpid
changes in viewat any timeby refreshing thepriority queuefor
data retrieval, which is essatial for supprting exploraory
analysis of sptial datasets.Our approachallows a viev-
dependent priatization functon to be defind based on pil
count, screen leation, or depth.

3.1 Elevati on and Image ry Data

Terrain imagey datasets nclude cartogphic maps ad
monochromaticgeo-rectified stellite imageryat 5-meter andlL-
meter resolutios All imagerydata used is coposed of 256x26
pixel tiles of 8bhit indexed color Elevation datsets are compesd
of individual frames of elevatio data organiz#in a regular gd
covering a fulldegree of latiide and longitdde each. Forhe
purpose of thiswork, we maity consider usef elevation dta
given at 3 arcseconds £100m) and 1 ar second (~3@)
resolutions, st@d as 16kit signed integer &lues represemnig
elevation abovesea level in megrs.

Our methoduses texture mmory to storeboth elevation ad
texture memonyfor our terrainWe use a custo vertex progam
to sample the elation data, ad a custom frgment progranto
sample imagerylata. In orderd preserve the gginal precisiorof
the data, the elation data isstored in a @-bit monochrane
texture aray. Imagery and rast map data isupplied as dor
index data in peer-of-2 sizedblocks; this datas very conduaie
to storage in teture memory.However, in oder to reducehe
number of actie textures tobe bound whn rendering,we
combine the maller 256x256tiles within lager texture bloks
calledcompoud tiles.

3.2 Index Alignment

In order to priritize binding of compound tie textures (esry
graphics hardare implemerdtion defines a finite limit of
concurrently bidable texture ements, usually82), we align le
compound tile ndices with theelevation dataexture blocksin
order toprioritize retrieval of tie data, we alignile indices wihin
compound tile memory. Bodb indices are sampled durg
rasterization ad subsequentl prioritized based on scen
coverage, scredocation, and iew depth.

We have implementel two different techiques for stomg
aligned indicesn texture memry: using distintindex texturesr
attached mipmps. In each ca&s it is importat to consider he
size of the imexable spaceFor our terran database 2bit
indexing is sufftient.

The preferred methal to sbre alignel index data doesnot
require a sepate texture, dueto the limit on the numberof
concurrently band textures, @t aligns the mdices within he
mipmap memoy of the texturerray. Becausewr imagery datés
provided as it indexed cabr, we requiremultiple mipnap
levels to store @4-bit index. Qir implementatin ensures thahe
highest mipmagevel used (swilest size in teels) still provides
an appropriateasolution to repesent the indicewithout aliasing.
Custom vertexand fragmentprograms are @l to samplehe
values at eactlmipmap leveland reconstructhe 24bit index
value.

3.3  View-Dependent Pri oritization

To determine \@w-dependent ority of tiles, the indexing reder
pass is directednto a frame bffer object athiched to a 32fp
texture (with deth). Each texein the output teture containshe
visible latitude,longitude, tileindex, and cmpound tile inex.
Therefore we an determine t minimum andmaximum lat/bn

values in the scenglused to retrieg elevation dat), and can
compue priority vdues for eachtile and caenpound tile.
Compound tile priorifes are used taetermine whther texture
bindings should bechangel, and tile priorities are used to
deternmine retrieval oder of the teture data fromthe remote
databae. A generic fom of the basigrioritization function is:
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4 CONCLUSION

We have discussedan efficient mplementation method for
interadive visualizatbn of a largeout-of-core terain database
using asynchronous ew-dependentlata retrieval An example
application using thisimplementatia is shown in Fgure 1, and
provides interactive rees exploring apatial datasetfoover thirty
grourd-based entitiegnd paths throgh a high-resaition terrain
model over several turs. Elevationdata is definecat 30 meter
resoluton and imager at 1 meter; th application wa allowed to
allocae a maximum 6512MB of textre memory.

= 30Map.

Lot 31541 Lon: 978311
Elevation: 130443 m

Figure 1: Example spatial analysis visualization covering a large
area showing prioritized 1 meter satellite imagery. Purple areas
depict allocated texture memory coverage, green/blue areas show
elevation data blocks of texture memory. The effects of both small
vegetation and larger terrain topology on wireless network
performance can be inspected interactively using this technique.
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