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TABLE 2.1
Basic Fourier Transform Pairs
Signal Fourier Transform
1 S(u,v)
8(x,y) 1
8 (x — x0,¥ — y0) g—i27 (uxg+yo)
8y (%3 Az, Ay) comb(uAx,vAy)
el 27 (ugx+voy) 8(u — up,v — vp)
sin [27 (nox + voy)| 2'7 [6 (4 — uo,v — vo) — 8 (1 + uo, v+ vo)]|
cos [27 (uox + voy)] -é- [8 (1 — ug,v —vo) + 8 (u+ up, v+ vp))|
rect(x,y) sinc(u, v)
sinc(x, y) rect(u, v)
comb(x,y) comb(u, v)
—(x2492) e—n(u2+z/2)
TABLE 2.2

Properties of the Fourier Transform

Property Signal Fourier Transform
f(x,y) F(u,v)
g(x,y) G(u,v)
Linearity arf(x,y) + arg(x,y) arF(u,v) + ay G(u, v)
Translation  f(x — x0,y — y0) F(u, v)e 2™ #x0+vyo)
Conjugation  f*(x,y) F*(—u, —v)
Conjugate f(x,y) is real-valued F(u,v) = F*(—u,—v)
symmetry
FR(M, U) — FR(—M, _U)
F[(M, V) — _FI(_M’ _U)
|F(u, v)| = |F(—u, —v)|
LF(u,v) = —LF(—u,—v)
Signal fl=x,—y) F(—u,—v)
reversing
1 u v
Scaling f(ax, by) wF (;, E)
Rotation f(xcos6 —ysin@,xsinf +ycosf) F(ucosd —vsinf,usind + vcosb)
Circular f(x,y) is circularly symmetric F(u,v) is circularly symmetric
symmetry
|F(u, v)| = F(u,v)
LF(u,v) =0
Convolution  f(x,y) x g(x,y) F(u,v)G(u,v)
Product flx,y)g(x,y) F(u,v) x G(u,v)
Separable f(x)g(y) F(u)G(v)
product

Parseval’s theorem

]

flx,y)|? dxdy = / /

F(u,v)|* dudv .




