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Acuity, 36, 39, 213-214

Albedo (p). 112-119, 121-123, 223-227
Algorithm, 7, 9-10

Algorithmic criteria, 10, 161, 163-164

Bi-directional reflectance-distribution func-
tion (BRDF), see reflectance function

Biharmonic equation, 155, 157

Biological feasibility, see
criteria

Brightness, apparent, 111-112

algorithmic

Calculus of variations, 140, 154-156, 232-
237; natural boundary conditions for,

155-156, 236-237

Computational paradigm, 1, 5-10; con-
straints in, 7-8; levels of description of,
7-10;

Condition of linear variation, 23, 119

Conjugate directions; 170-172; theorem,
172

Conjugate gradient method, 169-172

Conjugate gradient algorithm, 172, 191,
196; examples, 197-202

Constrained optimization, 161-178

Constraint: continuity in stereo matching,
26; uniqueness in stereo matching, 26;
surface consistency, 101, 106-109, 139-

142, 159
Constraints: on false targets problem, 19;

on correspondence problem, 26
Correspondence problem, 15-18, 26-31, 32;

elements to be matched in, 17-18, 20-

Cuzr?/alurc. of a curve, 148; principal dircc-
tions of, of a surface, 149; principal, of
a surface, (kq,ks) 149; first (or mean)
(J), 149-150; second (or Gaussian) (K).
150

Depth, 15

Developable surface, 120-123, 127, 148-
149, 223-227

Direction cosines, 126

Dircctional derivative (v - V), 21-24, 37-
39, 118-119, 126

Dinchlet problem, 158

Discontinuities in depth, 208-212

Disparity, 15, 16; crossed, 15, 16; measur-
ing, 17; layers, 40-41; range versus
resolution, 26, 28, 30-32: relation to
surface shape, 94-99; uncrossed, 15, 16

Disparity map, examples, 57, 58, 64-75,
84, 85

Distance, 15, 94-96; relative, 96-97

Edge effects, 89-93
Euler equations, 155-156, 232-237
Eye movements, see vergence movements,

False targets problem, 18-20, 28, 32, 87-
88; relationship range and resolution to,

28, 30, 31
Feasible: points, 166-167, 173; directions,

167, 169-172
Functional (©), 139-142; conditions for

unique solution, 142-146; null space
of, (N), 141-145, 156-159; rotationally
symmetric, 152-154

Functionals of surface consistency, 139;
constraints on, 146-147, 151-152;
difference between possible forms, 154-
156; effect of null space on minimal
solutions of, 156-159; possible forms,
146-151; vectlor space of possible forms,
152-154

Gaussian, 24, 32, 118

Gradient (p, q), see also surface oricntation,
116

Gradient of hypersurface, 167



Gradient projection algorithm, 177, 182-
186; examples, 187-195

Gradicnt projection method, 175-177

Gradient space, 116, 124-132, 146

Hessian, 167
Hilbert space, 140, 145-146, 231
Hypersurface, see objective surface

Image formation, 109-117; geometric trans-
formations, 109-111; grey-level forma-

tion, 111-117
Image irradiance (£): detecting changes in,

21-26; equation, 117: factors involved
in formation of, 111-116; photometric
effects, 112; topographic effects, 112,
117-118

Incident angle (z), 115-117
Information processor, visual system as, 1,

6

Inner product, 145-146, 231
Interpolation: of visual information, 159,

179: psychophysics of, 102-104; tech-
niques, 238-246; sce also surface inter-
polation

Irradiance, see image irradiance

Kuhn-Tucker conditions, 174

Lagrangian, 175

Laplacian (V?), 24, 118, 120, 223-227;
versus directional derivatives, 21-24, 37-
39.118-119, 155-156

Laplacian of a Gaussian (V2G), 24-27, 29,
32, 35-36, 44, 206, 221-222; examples
of convolution by, 27, 29, 51, 52

Levels of description, 7-10

Marr-Poggio sterco algorithm, 31-33; im-
plementation of, 47-61; testing of, 63-
76; discussion of, 76-89

Mathematical physics, differential equa-
tions of, 234-237

Mathematical programming, 164-178

Minima: conditions for local, 168, 174-175;
conditions for glubal, 168; global, 165-
166; local, 165-166; local versus global,
162, 168

Motion correspondence problem, 101

273

Natural boundary conditions, see Calculus
of variations, natural boundary condi-
tions for

Noise removal, 212-213
No news is good news, 102, 107-109, see

also surface consistency constraint
Null space, see functional, null space of

Objective surface, in constrained optimiza-
tion, 161-162, 164-178; convex, 166,
168-169; gradient of, 167; Hessian of,
167

Occluding boundaries, 149
Occluding contours, effects of matching,

89-93
Occlusions, 208, 210; interpolation across,

212
Optimization: basic steps in iterative al-

gorithms for, 162
Overview, 10-14

Parallelogram law, 142-143, 230

Phase angle (g), 115-117
Primal Sketch, 3-6, 35-39, 101, 205, 210-

212; extracting, from image, 20-26;
opcrator, 25
Principle: of general position, 132; of

graceful degradation, 9; of least com-
mitment, 9; of modular design, 9

Projection:  perspective,  109-110;  or-
thographic, 110-111

Quadratic variation, 141, 148-149, 151-152,
154, 157-158
Quotient space, 143, 229

Random dot stereogram, 2, 8, 63-72, 102-

104
Refleclance: function, 113-114; isotropic,

114, 132; map (R), 117, 121-132, 223-
227; surface, see reflectance map

Regular point, 173-175

Representation, 1, 3-6, 83-85, 20S; of sur-
face shape, 101-105

Retinal mappings, 214-215

Semi-inner product, 141, 145-146, 152-153,
231
Semi-norm, 142-144, 229



Subject Index

Shape: from focusing, 5; from motion,
5; from occluding contour, 5; from
shading, $; from sterco vision, S; from
surface contours, 5; from texture, S

Signum function (sgn), 121

Splines, thin plate, 151

Square Laplacian, 141, 150, 152, 154, 157-
158

Steepest descent methods, 169

Stereo implementation, 47-61; constraint
checking, 82; convolution, 50; depth
discontinuities. 81-82; detection and
description  of  zero-crossings,  50-53;
direction of matching, 83; discussion,
80-89; input, 47-50; matching, 53-58;
matching errors, 81; natural images, 72-
76, 86-87; parallel versus scrial, 88-89;
pool responses, 80-81; tcsting of, on
random dot stereograms, 63-72; testing
of, on natural images, 72-76

Stereopsis: channels, 41-42; hysteresis, 42-
43; pievious models, 34; psychophysical
evidence, 35-43;  ncurophysiological
evidence. 43-44

Suiface approximation, 139, 164-163; al-
gorithm, 191, 196; examples, 198-202

Surface consistency: constraint, 101, 106-
109, 159-142, 159; theorem, 119, 130-
132; one-dimensional example of, 120-

123 :
Surface interpolation, 139; algorithm, 182-

186; comparison of square Laplacian to
quadratic variation, 186-190; conversion
to image domain, 179-182; computa-
tional needs, 105; effect of noise removal
on, 212-213; examplcs, 187-195; general
problem, 105-109; psychophysics, 102-
101, 2i5-217; theorem, 117-132
Surface normal (Ny), see also surface orien-
tstion: 124, p-q representation of, 116
Surface orientation, 97-99, 124-132

Terminations, 26, 50
Thin plate: minimum energy solutions to,

154-156, 234-237; tension factor of, 155-
156, 235-237

Unconstrained optimization, 166-169

274

Vector spaces, 228-230

Vergence movements, 31, 39-40, 58-60
View angle (e), 115-117

Visual processing, stages of, 3-5

Zero-crossing, 21-23, 27, 29, 32, 33, 37-
39, 50-53, 56, 90, 101, 106-109, 115-119,
205-207; examplcs of, 27, 29, 54, SS;
imaging factors causing, 115-117; statis-
tics of, 33, 76-79, 221-222; theorems on,
121-123, 223-227; topographic changes
and, 118-132; topographic changes caus-
ing, examples, 133-137

21-D Sketch, 4-6, 59, 60, 83-85, 105



