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[265] J. Matoušek. Range searching with efficient hierarchical cuttings. Discrete
Comput. Geom., 10:157–182, 1993.
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locally shortest, 325

semi-free, 305

persistency, 143

perturbation

symbolic, 9, 14

PHASE1, 275
pixel, 173, 259

placement of robot, 284

planar point location, 122

planar subdivision, 30, 121

maximal, 193
plane sweep, 22, 34, 51, 68, 151, 328

rotational, 328

pocket, 61

point

infeasible, 71

Steiner, 309

point location, 121

dynamic, 143

higher dimensional, 143

implicit, 144

planar, 121

query, 128

point location query, 121

point robot, 286, 324

polygon

monotone, 49

rectilinear, 60

simple, 46
star-shaped, 93, 145

strictly monotone, 55

triangulation of, 45

y-monotone, 49

polyhedral terrain, 192

polyhedron, 64

polytope, 244

simplicial, 245

tetrahedralization of, 60

potential field method, 305

power diagram, 169

preprocessing, 122

primal plane, 178

primitive operation, 4

printed circuit board, 307

priority search tree, 226, 237

prismatic joint, 283

pseudodisc, 292382



INDEXpseudodisc property, 293

pseudodiscs

complexity of union, 294

quadtree, 115, 273, 307, 309
balanced, 313

compressed, 318

higher-dimensional, 318

neighbor finding, 312

quadtree subdivision, 310

query

database, 95

exact match, 116

partial match, 116

point location, 121, 128

range, 96

simplex range, 352

stabbing, 237

stabbing counting, 237

triangular range, 336

windowing, 219, 335

QUERYINTERVALTREE, 224
QUERYPRIOSEARCHTREE, 230
QUERYSEGMENTTREE, 234

random number generator, 77

random permutation

computation, 77

randomized algorithm, 75, 77, 78, 84,

128, 199, 208, 246, 264

analysis, 76, 78, 88, 133, 205,

210, 250, 265

RANDOMIZEDLP, 84
RANDOMPERMUTATION, 77
range query, 220, 318

1-dimensional, 96

2-dimensional, 99

counting, 119

orthogonal, 96

rectangular, 96

simplex, 352

triangular, 336

range searching

approximate, 353

range tree, 99, 105, 109, 220

1-dimensional, 99

2-dimensional, 106

d-dimensional, 109

layered, 113

lower bound, 116

ray shooting, 146, 332

ray tracing, 173

rectangular range query, 96

rectangular subdivision

point location in, 144

rectilinear polygon, 60

red-blue line segment intersection, 40

redundant half-plane, 92

reference point, 284

region

feasible, 71

regular vertex, 50

relative neighborhood graph, 215, 217

rendering, 173, 259

REPORTINSUBTREE, 229
RETRACTION, 162
retraction, 162, 163

retraction method, 304

revolute joint, 283

road map, 288, 324

robot

articulated, 283

autonomous, 283

car-like, 284

configuration of, 284

configuration space of, 285

degree of freedom, 284

mobile, 283

motion planning for, 283

open or closed, 286

parameter space of, 285

placement of, 284

point, 286, 324

reference point of, 284

road map for, 288

work space of, 284

robot arm, 86, 283

robotics, 1, 10, 14, 283

robustness, 5, 8, 9

rotational plane sweep, 328

rounding error, 5

roundness, 163

running time

average, 78

expected, 78

sample points, 174

scan-conversion, 259

search structure

for point location, 128

search tree

binary, 96 383



INDEX SEARCHKDTREE, 103
second-level tree, 106, 344

see, 325

segment

axis-parallel, 220

segment tree, 231, 233, 237

SELECTBELOWPAIR, 350
SELECTBELOWPOINT, 348
SELECTINHALFPLANE, 339
SELECTINTSEGMENTS, 344
semi-free path, 305

shear transformation, 137

shortest path, 323

for polygonal robot, 330

in graph, 331

SHORTESTPATH, 326
side

in trapezoidal map, 125

simple arrangement, 180

simple polygon, 46
simplex algorithm, 72, 90

simplex range query, 352

lower bound, 352

simplicial partition, 337
simplicial polytope, 245

single cell, 304

site, 147

line segment, 160

site event, 153, 161

skeleton

of polygon, 169

slab, 122, 235

SLOWCONVEXHULL, 3
smallest enclosing ball, 90

smallest enclosing disc, 86

smallest enclosing ellipse, 90

smallest-width annulus, 163

solution

feasible, 71

split

free, 265

split vertex, 50

stabber, 189, 190

stabbing counting query, 237

stabbing number

of polygon, 61

stabbing query, 237

star-shaped polygon, 93, 145

start vertex, 50

status

of sweep line, 22, 25, 52, 155,

328

status structure, 25, 52, 155, 328

Steiner point, 214, 309

Steiner triangulation, 309

strictly monotone polygon, 55

structural change, 205, 210, 250

subdivision, 30, 121

complexity of, 30

connected, 30

maximal planar, 193
quadtree, 310

representation of, 29

subdivision overlay, 33

sum

Minkowski, 291

of two points, 291

vector, 291

supersampling, 174

sweep algorithm, 22, 34, 51, 68, 151,

328

rotational, 328

sweep line, 22, 51, 151, 160

symbolic perturbation, 9, 14

tail estimate, 140

terrain, 191

domain of, 191

polyhedral, 192

tetrahedralization

of polytope, 60

Thales’ Theorem, 194

thematic map layer, 19, 335

thematic map overlay, 20

top facet, 64

trading area, 147

transform

duality, 177

inversion, 186

shear, 137

translating polygon

configuration space of, 291

configuration-space obstacle for,

291

transversal, 189, 190

trapezoidal decomposition, 124

trapezoidal map, 122, 124, 287, 324

complexity of, 127

computation, 128

of the free space, 287, 324

pseudo code, 129384



INDEXTRAPEZOIDALMAP, 129
traveling salesman problem, 216

tree

1-dimensional range, 99

binary search, 96

binary space partition, 261
BSP, 261
cutting, 346

heap, 227

interval, 220, 222, 237

kd-tree, 100

octree, 318

partition, 336, 338

priority search, 226, 237

quadtree, 115, 307, 309
range, 105, 109

segment, 231, 233, 237

triangle

well-shaped, 308

triangular mesh, 308

triangular range query, 336

triangulated polygon

3-coloring, 47, 59

dual graph, 47

TRIANGULATEMONOTONEPOLYGON,

57
triangulation

computation, 49, 55

Delaunay, 197
legal, 195

lower bound, 59

minimum weight, 215, 218

of monotone polygon, 55

of point set, 192, 193
of polygon, 45, 46
pseudo code, 53, 57

Steiner, 309

triangulation refinement

point location by, 143

turn vertex, 49

twin

of half-edge, 31

unbounded linear program, 73, 79

uniform mesh, 309

union

complexity of, 304

of polygons, 39

Upper Bound Theorem, 256

upper envelope, 254

upper hull, 6, 253

upper vertical extension, 124

vector sum, 291

vertex, 30

inner, 325

isolated, 31

optimal, 73

record of, 31

vertical decomposition, 124

vertical extension, 124

lower, 124

upper, 124

viewing volume, 220

visibility complex, 332

visibility edge, 325

visibility graph, 323

computation, 326

pseudo code, 326

visibility–Voronoi complex, 332

VISIBILITYGRAPH, 326
VISIBLE, 329
visible, 48, 259, 325

visible region, 61, 247

VISIBLEVERTICES, 328
Voronoi assignment model, 148

Voronoi cell, 149

Voronoi diagram, 1, 147, 148, 254

abstract, 169

complexity of, 149, 168

computation, 151

degenerate cases, 159

farthest-point, 164, 169

higher-order, 169

lower bound, 170

medial axis, 169

of line segments, 160

order-k, 169, 188

power diagram, 169

pseudo code, 157

skeleton, 169

weighted, 169

VORONOIDIAGRAM, 157

weighted Voronoi diagram, 169

well-shaped triangle, 308

window, 219, 335

window system, 122

windowing query, 219, 335

work space, 284, 324

y-monotone polygon, 49 385



INDEX z-buffer algorithm, 259

zone

of hyperplane, 187

of line, 183, 269

Zone Theorem, 184, 187
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