
Discrete Fourier Transform:
Definition:

Remark:

Lecture 8:
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Why is DFT useful in imaging:
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How to compute DFT fast?

s1$% & 613T"./ 8 ,3/$=H" ) /1 ) t F$3,:2%$/" \ $+D2-/ ) B 012.,". 8 #1"44,#,"3/- 7
C

B 0$-/ P 7 *E' /1 H"/ $ 3"C ) 3"C

/

613T"./ 8

K

) 3"C ,3/1 /(" -:$/,$% +15$,3

B 0$-/ P 7

0$-/ 012.,". '.$3-41.5

!"#$%% & *0' ,- -":$.$U%" X u* *E' ? 'C1 )* *0' Y

)#5
9
3 7 ?SO14o,)#(

9 ";
M<FS )7 " ; D$ K'QE 7

;R**0b
)* *0'

[244,#"- /1 #13-,+". (1C /1 #15:2/" )* *0' 4$-/ Y Y



,: *0' )- & Q2, ? )' EG,-/

A"/Ca4GS^C("." C =?"MS

]--25" >?<3 ? <R` B , =
F?<3

K K 7
=

2G'("3 & )#2 7
?o3/vS14#w7C5

[":$.$/" /(" -255$/,13 ,3/1 8 1++ $3+ "T"3 :$./- &

)#2 7 ?Ng2NS9oK 4$V,C,,,
A

e x/0E42Ve3C,5AeA^
A

c]a C,%% A C,3
& a

^"/ 4"T"3 ? B 4#1 7 9 4"o 7 9 ===
9

06uF ; `7
'

; "T"3 :$./ 8 14 4 cx

41++ ? B 4 B R 7 9
4# h 7 9 === 9

4B<F ; % 7 7
'

; 1++ :$./ 8 14 4

'("3 & mB 2 7 ? ) g m"2"3B 2 7 e

K

4,1+$%27 c^F h 41. 2? 8 q9R 9
<

9 8 =
= =

9
F ; )

y \ 2V 2

cx ; co5
13%V +"4,3"+ 41. 8 Z?z

9 R\_ = ; 8 ; -
F ; %

F F

01. 8 3K ;
F

9
#13-,+". & mB2ex 9 ?vg %$G4/o14#oV 9 C$V

A A
e N2SE42V/QC)A

8 A W

C,3
A

h
41. Z?1

9 R9< 9 ===

9
F ; %



#

K

9 4K
8K

B 2/5 7 ?)g ET"3 B 2 7 ; )1++%2 Y c)F h 41. 2?1 9
R9< 9 ===

9
F ; K

00' $%H1.,/(5 & ^"/ > ? <> $3+ 4" )!
A

[/": R & [:%,/ 4 ,3/1 & 4 "T"3
? { 42 9

9
4"o 7 9 === 9

4#<=%2 ;< 7 |'

41++ ? { 4#, 7 9 4% _ 7 9 8 = = =

9
4#<=%2 ; , 7 | P

[/": < & 615:2/" 0"33 ? 054"2"3 $3+ 411+ ? 0F 411+ 0F ? B C AFw71?29w"5 = ,

c RR

R`?<
A A

*0' 5$/.,G FG5 5$/.,G Y

;

[/": _ & 01. Z? 8qq9R9<= = = 9Q,/9#15:1/"0%27 ? )4 0"."3#" 7 /41++%2P c)F |
4
8K

B 2/5 7?v/{K

4"T"3#2 7 ; )1++ B$7 C,3 |
=

K

= !"+2#" /(" 5$/.,G 8 52%/,:%,#$/,13 UV ao Y

01. -/": <
9

C" #$3 $::%V /(" -:%,//,3H )+"$ $H$,3 /1 #15:2/" [/"T"3 $3+ )
8K

1++
Y



Computational cost of FFT:
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