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A function (also called a tapering function) used to bring an interferogram
smoothly down to zero at the edges of the sampled region. This suppresses
sidelobes which would otherwise be produced, but at the expense of widening the
lines and therefore decreasing the resolution.

The following are apodization functions for symmetrical (2-sided) interferograms,
together with the instrument functions (or apparatus functions) they produce and
a blowup of the instrument function sidelobes. The instrument function [ (k]
corresponding to a given apodization function A (x) can be computed by taking the

finite Fourier cosine transform,

T (&) =fcos[2.ﬂkx]A[x]a’x.

Bartlett

Blackman

Connes

cosine

Gaussian

Hamming

Hanning

uniform

Welch

-1

.
e

-a

Ofé ™,
’0 8
zf 0.4

VA ]

&

-0.5

cipodi itfon fm]r:rfm

\\

0.5

. 3

1

(1)

mstriment fimction mstrument fimction sidel obes

1.25 ohl|

é,‘al Ox
078\ |
o5 |\ e |
\ Ll

0.25 !

e 4y

-3 -2-8125 i 2 3
-0.5 -4 -2 2 4

1.25 0.Q03,

o,ols
\r..||
0?5

5 o|1

J ', 3 \;\»\

Other Wolfram Sites:
Wolfram Research
Demonstrations Site
Integrator
Tones
Functions Site
Wolfram Science

% Download Mathematica Player >>

& Complete Mathematica Documentation
>>

Show off your math savvy with a
MathWorld T-shirt.

Introducing & computing revolution...
MATHEMATICA
REINVENTED

New! Interactive mathematics
2! Wolfram Demonstrations Project -

& e lin

Mathematica availability information
for Rijksuniversteit Groningen.

o

21/01/08 15:42



Apodization Function -- from Wolfram MathWorld

20f3

http://mathworld.wolfram.com/ApodizationFunction.html

type apodization function instrument function
Bartlett 1 % a sine? (nka)
Blackman Ba () Br (%)
3 7. %
Connes [1—:—2] 8“\‘25‘7%
. dacos [2wadk)
cosine COS[%] 7 (1-16a2 &2
Gaussian e i 2_[;"cos[2;'nha'.]e,="‘24'r[2 ) g%
Hamming Hrng (2] Hmy (%)
Hanning Hng (%) Hnr (&)
uniform 1 2asine 2wk a)
2
Welch - W (%)
a
where
a1 ax 2 2mx
BA[X]=5+;COS[7)+ECOS{ " ] (2)
[ﬂ —iazkz]smc@ﬂak]
Brig) = % (3)
l-a2 il -4a2 i)
(4)
¥, 13
Hmy (%) = 5+Ecos|:—J (5)
a[ﬂ —iazkz]smc@ﬂak]
Hmz (%) = ¥ (6)
1-da? i
5 (A
= cos* | —
Hng () = cos’ (5 )
1 hid
=5 [1+cos [?]] (8)
His ( asinc2mak)
n = 9)
:a[sinc[z:-‘zk-:zhésil1c[2ﬂkcz—ﬂ]+%smc[2?zkcz+ﬂ]] (10)
fgjrg [2,‘1‘?.‘:’6?’,]
@24 2n —— 11
Wi (&) ' @ nkan (11)
sm2mka)l-2nakcos2rak)
=a . (12)

2at it

The following table summarizes the widths, peaks, and peak-sidelobe-to-peak
(negative and positive) for common apodization functions.

type instrument function FWHM [IF peak peak (_pe)a:imm peak (:za:imobe
Bartlett 1.77179 1 0.00000000 0.0471904
Blackman 2.29880 % -0.00106724 0.00124325
Connes 1.90416 % -0.0411049 0.0128926
cosine 1.63941 % -0.0708048 0.0292720
Gaussian -- 1 - --

Hamming 1.81522 = |-oooesgizz  [0.00734934
Hanning 2.00000 1 -002&67076 0.00843441
uniform 1.20671 2 -0217234 0.128375
Welch 1.59044 % -0.0861713 0.356044

A general symmetric apodization function 4 (x) can be written as a Fourier series

Axl=a +

where the coefficie
A+l Y @
n=1

The corresponding

2 i% coslzm::‘x],
=1

nts satisfy

=1

instrument function is

(13)

(14)
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I8 = J:A[x]e‘””"‘afx (15)

=24 -:rgsinc[z;rrk&]+Z[sil1c[2ﬂké+reﬂ]+smc[2ﬂkb—reﬂ]] . (16)

n=1
To obtain an apodization function with zero at x&=73/4, use
] : 5 ; 1
agsmc.[z— ﬂ]+cz1 [smc[E H]+s1nc[; H]]_D. (17)

Plugging in (15),

—[1—2&1]i+cz1[i+£}=—i[1—2.:31]+a,1[i+1]=0 (18)
3n Sa om 3 a
[ 2z 1
aly+il=3 (19)
1
3 5
k] &
- -7 _ 2
m 1753425 m (20)
28-2.5
m:l—zalz—zﬁzi. (2]_)

The Hamming function is close to the requirement that the instrument function
goes to 0 at #x=5/4, giving
) = o #0.5435 (22)

= o #02283. (23)

The Blackman function is chosen so that the instrument function goes to 0 at
ka=5f1and ka=9/4, giving

3969

to = oo 4042659 (24)
1158

o = o #024528 (25)
5 038404

= qgens (26)

SEE ALSO: Bartlett Function, Blackman Function, Connes Function, Cosine
Apodization Function, Full Width at Half Maximum, Gaussian Function, Hamming
Function, Hanning Function, Mertz Apodization Function, Parzen Apodization
Function, Uniform Apodization Function, Welch Apodization Function.
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