2-D Transform Relations

1. linearity

CSFT |
aifi(x,y) + asfa(x,y) <« ar1Fi(u,v) + agFa(u,v)

2. scaling and shifting

| ab| F(au,bv) ¢ 12m(uXo+¥0)
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3. modulation

CSFT

j2m(ugx+vay) — F(u—ug, v—vp)
’
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Transform Relation for Separable Functions

7. Let
1—-D CSFT
gx) = G(u)
1-D CSFT
h(y) <«  H(v)
then

2-D CSFT
gx)hy) <«  G(u) H)



Transform Relations

8. rotation

_, CSFT _
f(r, 0 +6p) <+ F(p, ¢+ 60)

9. circular symmetry

f(r,) = fo(r) = F(p,4) = Fo(p)

Important Transform Pairs

CSFT
1. rect(x,y) <« sinc(u,v)

CSFT
2. cire(x,y) +« jinc(u,v)

CSFT
3. §(x,y) < 1 (by sifting property)

CSKFT :
4. 1 « &(u,v) (by reciprocity)

CSEFT
> Slu—ug, v—vy)
(by modulation property)

5 ej27r[ugx+v0y]



Polar Coordinate CSFT

Polar coordinate transformation

spatial domain frequency domain
X =r cosf u = p cos¢
y =r sind v = p sing¢

f(r,0) = f(x,y)  F(p¢) =F(uv)

- 2-D Comb and Replication Operators

combxy[f(x,¥)] = ¥ ¥, fmX, nY)6(x—mX, y-nY)
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repxy[f(x, ¥)] = & 3 f(x—mX, y—nY)
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