Jed ~ E RO
4 2 P
1% Sl 91 o EJ

( Grassmann-Cayley

R A T A R
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(Least
Squares)
(Wolf 1983; Mikhail 2001)

(Baker 1986; River 1980; 1996)

Grassmann-Cayley ( )
(Carlsson 94; Faugeras and Papadopoulo 1997)
Grassmann-Cayley

(Reid
1996;Kim 1998; Criminsi  2000)
Grassmann-Cayley
(vanishing point)
Grassmann-Cayley
Grassmann-Cayley -
Grassmann-Cayley
(Algebraic Geometry) (Projective Geometry)

(Complex Analysis) (Topology) (Number Theory)
(Griffiths  1978) Grassmann-Cayley
Homogeneous Coordinate
Grassmann-Cayley X
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X
a P
Homogeneous Coordinate

X=(uvw) =41 (3,1,1) = (X, Y1) -=-mm e 1)
W W
A (u,v,w) w=0
(Ideal Point)
Homogeneous Coordinate
Uuv w
X=(U,VW,T)= 2(?,?,? 1) = (X,Y,Z1) - 2
Grassmann-Cayley
(Joining operator) (intersection or meeting operator)
Grassmann-Cayley \Y% X Y
L(L) X Y

X=U,V,W,T,)

X! ' X

Y=(U,Vv,Ww,T,J

L(L) Grassmann-Cayley X
Y L(L)
TU, -TU, L,
TV, =TV, L,
Y -X TW, -TW L L
L(L) = L(XVY) = R [P B S e 3
(b)=L ) [XXYJ VW, -V W, L, (Loj ®)
WU, -UWw, L
uyv, -vu, L,
L, Pliicker Plicker L L L
L, L L (Brichfield 1998;

Forstner 2001) Plucker
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Grassmann-Cayley

A
XY Z
vV, V, V| U, U, u,| U, u, u, U, U, U,
N = Tx Ty Tz ! X Wy Wz’ Tx Ty TZ ! VX VY VZ ------- (4)
. W, W (T, T, T, |V, V, . W, W,
L(L) Plicker
AX = 0 mmm e (5)
L, L L 0
Aol O "L L L
-L, 0 L L
- L, L, 0 L6
Grassmann-Cayley Duality
Duality L(L) A B
I Y = TV —— (6)
AVB  AAB L(L) L(L) Plicker
L= (I-p L2' le L4’ L5' I—e)T E = (L4’ L5, Lsi |-11 L2’ Lg)T
L(L) L(L) Pluicker
1 TT
L1L4+L2L5+L3L6:EL T o [ — (7)

(Pin-Hole Camera)
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X
U VvV 1) x (u v 1) X X
(Criminisi  1998)
h,,u+h,v+h, =h,uU +h,vU +h, U ®)
h,u +hy,v +hy, =hyuV +h,W +h, vV
u v, 1 0 0 0 -uy, -vU, -U,
0 00 wuw v 1 -uV, -v, -V, H = 0 -mmmmmmeme 9)
[ ] [ ] [ ] ([ ] [ ] [ ([ ] [ ] [ ]
0 0 0 wu v, 1 -uV, -vV, =V, |,
H' = [hll h, Ny Ny hy hy hy hy hss]T H 9
( ) 4
(9)
( )

(Vanishing Point)

281



Ve

(@)

d()

1)

(b)

Cross-Ratio
Cross-Ratio

d(x,c)d(x',v) _d(X,C)d(X"V)

d(x,c)d(x,v) d(x'.Cd(xXv) (10)
d(x",V) .
d(X,V)
Ze (11)
Z _ dxdxy)
Zc - d(x,c)d(x'v) (11)
ZC
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Grassmann-Cayley

e, &
v, V,
v, V,
I,
v, =1.Al l,
[, X’
X’ X
242.89cm

§)
V1 V2
V1
Vh
[,
|
(11)
239.00cm
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n3
v eAe,
Edge)
I
I [
l,

X = (x"VV)Al,

3.89cm

D4



HORIZONTAL EDGES

VERTICAL EDGES

| v v |
i | VANISHING POINT VANISHING POINT VANISHING POINT i
v, (RIGHT) v, (LEFT) v
| v SCALE FACTOR !
i VANIASHING LINE > ||X><X'|| i
i | =v,Vv, oL =—F——~—— i
| (Foxvrd | ]
VANISHING POINT
>
Vv, = I’AIX.
*Any point y lying on the line |,
PARALLEL LINE PARALLEL LINE
Ix' Ix = yVVh

Any point X’ lying on

the line 1.

CORRESPONDING POINT
> X = (X'VV)Al

\ 4

CORRESPONDING

HEIGHT, Z

[x>x]

(r. x)|a(v x X'
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Grassmann-Cayley
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