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Amostragem

Efeito de Borda Serrilhada

Por qué ocorrem estes efeitos? @
“
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Duas abordagens

interesse

definida no dominio espacial

1N P T T

Geométrica (Rasterizacao) : pixels que sobrepdem os objetos de

Espectral (Amostragem): amostragem da funcéo de intensidade

{a) Pokrt samlizng withim the Nyquink fimit

Transformada de Fourier

Fo) = [~ 5@

. | m5S— 4B
Transformada mapeia

funcbes em funcbes IVANYA

WS

Transformada de
Fourier mapeia
funcdes f(t) definidas
no dominio t em
integrais de funcdes
senos e cossenos F(v),

dB
no dominio de 3 N
~ . 3l f
frequéncia v. _
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Transformada de Fourier 1D

Andlise Fourier: revela a
£z magnitude das [F(u)|
componentes periddicas

Sintese Fourier: constréi o sinal a
partir das componentes

=

F(U)Zf f(x) ez dx  (Analise)
Par de transformadas: - _
f(x) = fﬂ F(u) e?™ du  (Sintese)
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Transformada de Fourier 1D
Espectro de Freqiiéncia e Angulo de Fase

F(u) =]_3:C f(x) e272x  dx

F(u) € uma funcao complexa: F(u) = R(u) + jl(u)

P(u) = R2(u) + 12(u) Espectro de Poténcia
[F(W)| = (R2(u) + 12(u))v2 Espectro de Fourier
g(u) =tgt (I(u)/R(u)) Angulo de fase

F(U) = [F(u)] & 140

f(x) :f F(u) ei2mx  du
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Transformada de Fourier 1D:  Exemplos

dominio espacial dominio espectral

N

Impulse, or "delta” function

d 1/d
Boxcar Syne Function

AN o —
! - T

T

Sin wave
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comb
dominio espacial dominio espectral

12 Box 12 FT(BOX)
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12 ‘Tent 2 FT (Tent)
ransformada
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06 II \\ 06 T\
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Exemplos i B
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12 ‘Wide Gaussian iz FT (Wide Gaussian)
10 10

08 08

0.6 06 ” “

04 04 ’ \

02 02

00 00

ST sS4 2101234356738 02 35252151050 05 1 15 2 25 3 35 4
2 sinc 2 FT (sinc)

10 10

08 08

os M os

04 \ 04
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# |Continuous Convolution Demo

Plat Options

J (o
og |Finpea sigr

(F=0
0.4 |
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Help
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Convolucéao

-
Afstinhcation

(E=3
(F=0

[0

y, 20 2 + & =

o =

cetath | e tnih

10 1=

= AIp i i+ RAp

hil

Signal fxis:
x[x]= blue
ht-x] = red
Multiplication Bxis:
s[ehilt-x]
Corwalution fuxis:

wit]= Efchit-cide

Clom Halp
Convolucao
Input Signal System Impulse Response
Clear " u T u
} t } t t t t ' t t '
W Animate ﬂk» ﬂk»
[~ Pause
ngad Wiave Triangle - Wave Pulse Train v
[EE Clear Clear
< ¥ Wiidth rey . Widih wide A
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Convolucéao

Convalve Input Sianal Systern Impulse Response
Clear
t t t t } } t }
I Anirnate
[~ Pause
Wave Triangle Wave Fulse Train
Speed Clear Clear
< b Width reg Width wide
t } t } t t t t } } t } t }
t 1“ t J t I“ t t } } t } t }
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Convolucao
Canvole Input Signal Systemn Impulse Response
Clear
I I I I I
t } t } t t ' t '
v Animate
I Pause
- Wave Triangle Wave Pulse Train
[eE Clear Clear
£ b Width reg Width wide
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Convolucao

Input Signal System Impulse Response
Clear
} t } t } } } 1
I Animate
[~ Pause
Speed Viave Triangle v Wiae Pulse Train
IBEE Clear Clear
< > Width reg v Width wide
I I I I I I I I I I I I I I I
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} t } t } t +— } } } t t }
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Convolucao
Convolve Input Signal System Impulse Response
Clear
} t } t } } } t
W Animate
[~ Pause
ngad Wave Triangle ~ Wave Fulse Train
[EE Clear Clear
< ¥ Wiidth req w Width wide
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Convolucéao

Input Signal System Impulse Response

Clear

I Animnate

[~ Pause

Spsed Wave Triangle ~ Wyawe Pulse Train v
= Clear Clear
< > Width reg - Width wide M

EA978 — 252008 - Ting

Convolucao
Convolve Input Signal System Impulse Response
Clear

I Animnate

[~ Pause

Spsed Wave Triangle ~ Wyawe Pulse Train v
= Clear Clear
< > Width reg - Width wide M

>4
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Transformada de Fourier 1D
Algumas Propriedades

Linearidade
a-f(t)+b-g(t) <= a-F(v)+b-G(v)

Multiplicagc&o

f(t)-g(t) <= (FxG)(v)

Convolucéo

(f*g)(t) <& F@) -G
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Transformada de Fourier 1D
Algumas Propriedades

Deslocamento (magnitude da

f(t—to) L e 2 F(V) transformada

nao altera
Mudanca de Escala )

flat) <= iF(

la|

Y

—), aclR a+#0
a

Rotacao

f(r,6+8,) i' F(v,¢+ )

EA978 — 252008 - Ting




