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Cross-sectional images
of 3-D object
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 Output (digitized) image

“ fy) =il y)rix,y)
+ 0 <i(x,y) < oo; 2T Z(illumination)

0 <r(x,y) < oo; 8tAMS E(reflectance) or &

£ = f(x0,Y0)
Lmin <?¢< ['max
[ Limin» Lmax] @ Gray Scale

V& (transmissivity)
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23 (interpolation) : using known data to e

*« Bilinear Interpolation * Bicubic Interpolation
« v(x,y) = ax + by + cxy + d © v y) = Nimg Xj=o @jx'y’

column —>»
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Ny(p) ={(x+1,y),(x—-1,y),(x,y + 1), (x,y — 1)}
Np(p) ={(x+1Ly+1),x+1Ly—-1D,Kx-1y+1),(x—-1y—-1)}

4-adjacency. Two pixels p and g with values from V are 4-adjacent if g is in the set N, (p).
8-adjacency. Two pixels p and g with values from V are 8-adjacent if g is in the set Ng(p).
m-adjacency (mixed adjacency).Two pixels p and q with values from V are m-adjacent if
1. qisin N4u(p), or
2. qisin Np(p) and the set N,(p) N N,(g)has no pixels whose values are from V.

D(p,q) 20(D(p,q) =0iffp=q) :

D(p,q) = D(q,p) B L dds Bt Ty b

D(p,z) < D(p,q) + D(p,2) 21 2 i & e N
1 0 0 0 0 0 0 0 0

De(p, @) = [(x — 5)2+(y — 1) P22z il aiies ed

Dy(p,q) = |x — s|+ |y — t|; City-block 21012 °0H orroe o

D8(p; q) = maX(|x — Sl, |y — tl) y Chessboard 2 1 1 1 2 : : : & 00000 000

2 2 2 2 2



d(ry) = fGoy) — g(x,y) ; 70l WA S 95t o atol m
p(x,y) = f(x,y) x g(x,y); S ZZ, ROI
v(x,y) = flx,y) +9(xy) fm = f —min(f), f; = K[f;n/max(f;;,)] ; scaling
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Transformation
Name

Afflne Matrix, T

Equations Exsple
Identity 100 xX=v [~
)= ﬁ\'
010 y=w )
0 0 1
X

Scaling & 0 0 x=c

0 ¢ O y =cyu

0 0 1
Rotation cos® sinf 0 xX=vcosf —wsind

-sin® cos® 0 y=vcosf +wsind
0 0 i

Translation 1 0 X=v+1,

0 1 y=w+i

&t
Shear (vertical) 1 00 X =0+ 50

S 1 y=w

0 01
Shear (horizontal) i s x=v

0 1 y=sppt+w

0 0

ti1 tiz O
[xy 1] = [v w 1]T [v w 1] t21 tzz 0
t3; tzz 1

(x,y) = T{(v,w)}; =&t 0 &

e R
Ulto

T~ (x,y); Gt oS

(v,w) =




saaaaaadd

ARETNR

X = C1U + oW + C3VW + C4
Yy = CsV + CegW + C7VW + Cg

od
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1
D(z,a) = [(z~— a)T(f — )]z =[(z; —a))* + (2, —ax)* + -+ (z, — ap)]
2-D Eiclid 7 2| 2] & 8ts} vector Norm
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Component image 3 (Blue)
Component image 2 (Green)

Component image 1 (Red)




M-1N-1

Twv) = ) ) Feyreyuwv)

_

=0y ) = D > TG y)sty,uv)
r(x,y,u,v); Forward Transform Kernel X=0 y=0
s(x,y,u,v); Inverse transeform Kernel

x,y ; Spatial Variables
=] JtsS(separable): r(x, y,u,v) = r(x, u)r,(y,v) u, v ; Transform Variables

CH & = (symmetric) : r(x,y,u,v) = ry(x,u)r;(y,v) M,N ; row and column dimensions

T(u,v) [ o - R[T(u.v)]
. peration | Inverse | _
f(x.y)— Transform [—— R - g(x.y)
e — e ——
Spatial

\—\’—-—_—/ Spatlal

domain Transform domain

domain




T = AFA

BTB = BAFAB
F = BTB
F = BAFAB

T;T(u,v)ots =M x M Het
F;f(x, )2l M x MO ES A

A;a;; = rn(,HEHXEM XM IESA

B &4

)y )

s} E 2l A
M—-1N-1

Twv)= ) > foy)reyu)

=0
1

8
<

kS
o

=2

f(u: 17) = T(x,y)s(x,y, u, U)

x=0 0

<
1l

1) ; 2-D Fourier 912t

ipm(BX VY
r(x,y,u,v) = e i2n( 3+ )
1 . (ux vy
— ()
s(x,y,u,v) YT

T(u,v) = Z Z f(x, y)e_jZ“(%J’%)

X=0 y=0
. “1N-1 (ux vy)
= — T(u, v)e’ "Mt N
- (v)
uU=0 v=0



L-1
() ) (e = m)"p(z)
k=0



