Fourierova transformace a zpracovani dat

FID — free induction decay

= v asag

Fourier Kkalﬂj//
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Fourierova transformace a zpracovani dat

FID — free induction decay

M, = Mycos Q1
My = Mysin £21.

Sc(t) = Socos 21 and  Sy(r) = Sp sin §21

S(t)y = S (ry+ fSr_T(T}
= Sgcos 2f + 1Sy sin §21
= Sp exp(iQ2r).

—I
S(t) = Spexp(if2r)exp (—) .
1>

time

Sy{z'} or imag. part 5% or real part
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Fourierova transformace a zpracovani dat

Fourierova transformace — zakladni vlastnosti

T S(v) = fsa).exp (i .2m.v.t) dt

+ o©

— S(t)=] S(v).exp (+i .2n.v.t) dv

= 00

Diskrétni Fourierova transformace — algoritmus Cooley a Tukey, 1966
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Fourierova transformace a zpracovani dat

Fourierova transformace — zakladni vlastnosti

+ o0

Konvolucni integral r(t)*S(t) =_I F(T).S(t - ’C) dt

FT konv. integralu 3(r(t)*s(t)) = R(v).S(v)
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Fourierova transformace a zpracovani dat

Fourierova transformace — zakladni vlastnosti

Time domain

Frequency domain
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Fourierova transformace a zpracovani dat

Fourierova transformace — zakladni vlastnosti

RN

I' h(t) = fl J(r-nr)l @ 'H(fz)-" n\ '
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Figure 2-11. Fou~.er transform pairs.
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Fourierova transformace a zpracovani dat

Fourierova transformace — zakladni vlastnosti

L]
- Time domain e ' Frequency domain
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Fourierova transformace a zpracovani dat

Fourierova transformace — zakladni vlastnosti

HU) = %00

: Mo) = 2+ o cos (32 - +xle(r+4) _ |
/\_ e =0 |::f;: - +Q(I—I%r")] - a

e o 0uy = Cxlel) e i SRR

; _ Fif)
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i : 3 1—
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aussova funkce ' ' |

/ \ K =()"en-an @  HU)=ep (L) /\

Figure 2- 11 (continued).

Lz
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Fourierova transformace a zpracovani dat

Fourierova transformace — zakladni theorémy

linearita x(t) + y(t) N X(v) + Y(v)

Casové Skalovani X(kt) Y 1/k X(k/v)

casovy posun X(t - ) < X(v)exp( -i2nvty)

modulace X(1). exp( i2ntvy) <> X(v—v,)

suda funkce Xe(t) <> Xe(v) = Re(v) suda a redina
lichd funkce Xo(t) Y i Xo(v) = 7 15(Vv) licha a imaginarni

redlnd funkce Xg(t) © X(v) = Re(v) + 7 1n(v)
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Fourierova transformace a zpracovani dat

Fourierova transformace

time ——

A A

frequency ———=
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Fourierova transformace a zpracovani dat

Fourierova transformace

Spektrum s vice Carami
absorption

: : P —1
dispersion L S(r) =501 exp(i€211)exp (._n)
T
N

| | | | an
N frequency + Sp.2exp(ia) exp (F) + So.zexpiifisf) exp (Tm) :
. 2 2

f

Q

51



Fourierova transformace a zpracovani dat

Faze spektra
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Fourierova transformace a zpracovani dat

Faze spektra

—i
eXP i reore) S(1) = exXpligreorr) X [5‘0 explich) expii Q1) exp (?)} :

2

—1
EXP Qo) S ) = expli (Peor + 1)) |:SD exp(i€2f) exp (?):| .

2

"

. o . . —I
EXPU oo ) ST = Spexplif2i) exp (?) :

2

exXpll Peor) Slw).
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Fourierova transformace a zpracovani dat

Faze spektra — frekvencneé zavisla chyba

0 frequency

0 frequency
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Fourierova transformace a zpracovani dat

Zvyseni citlivosti

RS W W

-
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Fourierova transformace a zpracovani dat

Zvyseni citlivosti

ariginal FID weighting function weighting function

weighted FID

weighted FID

56



Fourierova transformace a zpracovani dat

Zvyseni rozliseni

[ (
A

|

T T
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Lorentzian

(3aussian

Fourierova transformace a zpracovani dat

Zvyseni rozliseni

W(t) = exp(—RLp?)

W (t) = exp(—at?),
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Fourierova transformace a zpracovani dat

Zvyseni rozliseni

phase 0 /8 /4 /2

acg’ acq

) JL T = . 2 (:'T - ‘})r
W(t) = sin ( ! ) . W(t) = sin ((T ?) + qb) . W(r) = sin” ( ¢ +¢J) :

ri_'l,-\:q Ii.].'i.:q

acq
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Fourierova transformace a zpracovani dat

Doplnovani nulami

ac] acd

. > o
e N i
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Fourierova transformace a zpracovani dat

Zkraceni signalu (truncation)
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