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Wa preagapnt A pew represaptation of terrain data based on a mathematical
aperataor that mimics the physical procsss of &%200%2344drillinga’\200%235 the
terrain. Popular terrain reprassntations, specifically Digical Elsvatian
Mogdels [DEMHs] do not allow [for surface discontipulitis=s such as cavaes and
cliff faces. Also, data gathsering for DEMs is often imprecise and results
in local minima [(pits] whearse poans actually axist. Mars advancsd
represapntations, such as layerad haight fields and TINS, can repraseapnl mors
complicat=d topology, but s5till lack a de=p mathematical conn=ction to the
phiysical world. The drill opsrator Ls =pnocodsed with two paramsters: the
location of the 4rill p, and the shapse oF the drill blads, 5. The blads i
placed and spun, allowing the drill EBib Lo carvs gut bthe terrain around g
in the shapsa 5. The apsrater iz powsrful in its simplicicy and

varsatility. Since 5 can be any shapse, cliff Ffaces and caves can be formed
using rectangular and spherical bladss, respectively. Us=ful constraints,
such as reaquiring & lack of local minima, can be anforced by car=ful
choless for p, such as a dafining a monotanically depressing brajectory to
the edge of the terrain. In accuracy trials, we chase 5 bo ke parabaolic,
rapragantad by a gquadratic polynomial, and the drill logations p owars
cthosen to béa alang the draipage natwork of the terrain. Paramesters to the
system fnclud= the thrashold for drainags network extraction, the size of
the drill, and the size of the aresa used to determins drill shaps. Ths=
Arill shape is deatermiped by Cinding the unian of terrain cross seactions at
each p. The aptimized drill represantation gensrated & terrain within Z2.5%
BHEISE af the asriginal, and requirsd 40% che storagse. Futurs work includss
extanding the set of opsrators, as well as possible drill shapss, to
improvse accuracy and storags resulbs.
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