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affine camera, 63 FEuclid norm, 28

affine reconstruction, 64 Fuclidean reconstruction, 64
affine space, 53 expansion, 73

affine transformation, 63 expectation, 38

anisotropic, 39

factorization, 60
anti-symmetric part, 71

factorization method, 63

basis, 72 Frobenius norm, 28
bias, 44 fundamental matrix, 43
bidiagonal matrix, 19

Gauss, Karl (1777-1855), 32

bilinear form, 72
Gaussian distribution, 32

camera matix, 63 Gaussian elimination, 31

canonical basis, 2 general position, 54

characteristic equation, 11, 75 generalized inverse, 24
characteristic polynomial, 11, 75 Golub-Reinsch method, 19

column domain, 19 gradient, 70

confidence interval, 40 Gram—Schmidt orthogonalization, 6

covariance matrix, 38, 51
homogeneous coordinate, 42, 59

diagonalization, 13 homography matrix, 43
dimension, 72 Householder method, 11
direct sum decomposition, 3 hyperplane, 5

domain, 1

idempotent, 4

eigenvalue, 11, 75 image, 1
eigenvalue decompositon, 12 inner product, 69
eigenvector, 11, 75 isotropic, 39

empirical probabilty density, 44
Jacobi method, 11
error ellipse, 40

error ellipsoid, 40 Karhunen-Loéve expansion, 56
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KL-expansion, 56 orthonormal system, 5, 72

Kronecker delta, 2, 72 ) o
paraperspective projection, 64

Lagrange multiplier, 74 perspective projection, 63
Lagrange’s method of indeterminate multipli- positive definite, 14

ers, 74 positive semidefinite, 14
least-squares approximation, 73 positivity, 69, 70
least-squares method, 32 principal axis, 12, 39
least-squares solution, 32 principal component analysis, 56
left singular vector, 18 probability distribution, 38
linear form, 70 projected length, 5
linear mapping, 68 projection, 3
linearity, 69 projection matrix, 4
LU-decomposition, 32 pseudo inverse, 24

Pythagorean theorem, 70
machine epsilon, 27

matrix norm, 28 quadratic form, 71

mean square, 38

random variable, 38
metric condition, 64

rank, 12
moment matrix, 51

rank-constrained generalized inverse, 27
Moore—Penrose type, 24

rank-constrained pseudoinverse, 27
motion matrix, 63

reflexive generalized inverse, 25

nabla, 70 reflexive pseudoinverse, 25
natural basis, 2, 68 rejection, 3

nonsingular matrix, 13 residual, 32, 52

norm, 70 residual sum of squares, 32, 52
normal distribution, 32, 39 right singular vector, 18
normal equation, 32 RMS error, 44

root-mean-square error, 44
oberservation matrix, 63

row domain, 19
orthogonal, 70

orthogonal complement, 3 sample covariance matrix, 44
orthogonal matrix, 13 sample mean, 44

orthogonal projection, 3 scatter matrix, 51
orthographic projection, 64 Schmidt orthogonalization, 6

orthonormal basis, 1, 72 Schwarz inequality, 70
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shape matrix, 63

similar reconstruction, 64
singular decomposition, 19
singular value, 18

singular vector, 18
skew-symmetric part, 71
span, 2, 74

spectral decomposition, 12
spectrum, 12

standard basis, 2
subspace, 2, 74

symmetric part, 71

symmetry, 69
triangle inequality, 70

unbiased, 44

unit vector, 70
viewpoint, 40
weak perspective projection, 64

RMS #7%, 44

77 4 A X7 affine camera, 63

7 7 4 v 22t affine space, 53

7 7 4 187t affine reconstruction, 64

7 7 4 V4 affine transformation, 63

1 XA linear form, 70

— %4751 pseudoinverse, generalized inverse,
24

— M DAZIE general position, 54

B3 anisotropic, 39

K47 fi# factorization, 60

K- fiik factorization method, 63

JETHF 7% motion matrix, 63

LU 43f# LU-decomposition, 32

A7 Z4340 Gaussian distribution, 32

#7 A Karl Gauss: 1777-1855, 32

A7 ARV Gaussian elimination, 31

e+ 7340 probability distribution, 38

#2241 random variable, 38

7 A 7474 camera matrix, 63

H—% v » L—~ERH Karhunen-Loéve ex-
pansion, 56

BT oberservation matrix, 63

LY T4 pseudoinverse, generalized inverse,
24

SELLZHIRSY paraperspective projection, 64

HEFT41 fundamental matrix, 43

HAFRE expectation, 38

L basis, 72

1724 row domain, 19

#7491 covariance matrix, 38, 51

1141/ v 25 matrix norm, 28

77 5y a 3y FOEZ Gram-Schmidt or-
thogonalization, 6

7n %y DT IVE Kronecker delta, 2, 72

FERRHESR 25 L empirical probabilty density, 44
FIRATF shape matrix, 63
&4 metric condition, 64

KL &R KL-expansion, 56

At gradient, 70

AEREH error ellipse, 40

ARAEREFA error ellipsoid, 40

[ % 13X characteristic polynomial, 11, 75
A eigenvalue, 11, 75

& A il 77 fi# eigenvalue decompositon, 12
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X2 k)L eigenvector, 11, 75

[ J7RE characteristic equation, 11, 75

25 7+ 74 v a1k Golub-Reinsch method,
19

/)N 2 Fefif least-squares solution, 32

/N 2 FE Bl least-squares approximation, 73

/N 2 FEik: least-squares method, 32

AR triangle inequality, 70

P72 residual, 32, 52

¥R 7251 residual sum of squares, 32, 52

v NS TS] sample covariance matrix,
44

B2 7 VY sample mean, 44

=5 DER Pythagorean theorem, 70

BCELA TS scatter matrix, 51

X Jt dimension, 72

H AL natural basis, 2, 68

R viewpoint, 40

H5 projection, 3

H547%1 projection matrix, 4

52k projected length, 5

#4741 homography matrix, 43

557 B weak perspective projection, 64

T8 principal axis, 12, 39

F 535307 principal component analysis, 56

23y FDERI Schmidt orthogonaliza-
tion, 6

¥ 27 )Y DA Schwarz inequality, 70

fSHEX A confidence interval, 40

A7 IV spectrum, 12
AR b VIR spectral decomposition, 12

IERIEA IR orthonormal basis, 1, 72
IEHIEZS % orthonormal system, 5, 72

1E#LS3 AR normal distribution, 32, 39
EHG L normal equation, 32
1EHI4T41 nonsingular matrix, 13
1EAiE positive definite, 14

1B positivity, 69, 70

FRIZ G4 linear mappint, 68

BRI linearity, 69

& image, 1
W 1 X bilinear form, 72
UL IT similar reconstruction, 64

Xl diagonalization, 13
PR symmetry, 69
MRS symmetric part, 71
HAfZ X7 k)L unit vector, 70

I hyperplane, 5

15 f# direct sum decomposition, 3
% orthogonal, 70

1741 orthogonal matrix, 13

[N
A

ZBf5 orthogonal projection, 3

:

lﬂ"ﬂfﬁﬁﬁlﬁfﬁ

fifiZ%[H orthogonal complement, 3

s

E I domain, 1
J#BH expansion, 73

[ X HERE homogeneous coordinate, 42, 59
BB perspective projection, 63
%5k isotropic, 39

24 singular value, 18

FfELiE 53 % singular decomposition, 19
K~ 7 )L singular vector, 18

W inner product, 69
+ 77 nabla, 70

2 X3 quadratic form, 71
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—HEXA17%1 bidiagonal matrix, 19
2 FEPH R 2 root-mean-square error, 44

/ )V norm, 70

N A RV ¥ —ik Householder method, 11

k% span, 2

ik % span, 74

SHY rejection, 3

S — % #4741 reflexive pseudoinverse
(generalized inverse), 25

1M positive semidefinite, 14

AR5 anti-symmetric  part, skew-

symmetric part, 71

vy 35 ADEM Pythagorean theorem, 70
JERFE 7 b )L left singular vector, 18
BEHEFLX standard basis, canonical basis, 2

#4322t subspace, 2

i3 22[H] subspace, 74

M unbiased, 44

70 ~X=7 X /)L Frobenius norm, 28

49 2 & mean square, 38

g 2 RS root-mean-square error,
44

AT orthographic projection, 64

A (R) ¥ 2 FERFE root-mean-square er-
ror, 44

N Z % idempotent, 4

7= bias, 44

< v A 7> 1 ¥ machine epsilon, 27
HFFR X7 b )L right singular vector, 18

L—7 « Ry 1 — AR Moore-Penrose type, 24

10

€ — X ¥ MM7T%] moment matrix, 51
¥ 2 £k Jacobi method, 11

2—27Y v F /)4 Euclid norm, 28
2—71) v FHIT Euclidean reconstruction, 64

7 75 ¥ 2 e Lagrange multiplier, 74
77 v 2 DAFEFEEE Lagrange’s method

N

of indeterminate multipliers, 74

7 v 7 rank, 12

7 v 7 W — M1 rank-constrained pseu-
doinverse (generalized inverse), 27

7 v 7 W EELLSTT) rank-constrained pseu-

doinverse (generalized inverse), 27

F172[# column domain, 19



