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FFT and Spectrum Analyzer

Objective:

e Understand the frequency domain and some of it's uses
o Understand the Discrete Fourier Transform

Preparation: (i) PC and data acquisition system  (ii)FFT software

Background:

A signal can be observed from two different domains:
1. The time domain
2. The frequency domain

A spectrometer, e.g. a prism, splits light into its component colors which provides
its spectral content. This is similar to the trace on a spectrum analyzer, where the
abscissa is the frequency and the ordinate is the signals amplitude at that frequency.
We have been familiar with the time domain signal such as the trace on an
oscilloscope where the ordinate is the signals amplitude, and the abscissa is the time
variable.

Any signal can be fully described in either of these domains and they are related by
a tool called the Fourier transform. The Discrete Fourier Transform (DFT) is used to
produce frequency analysis of discrete non-periodic signals.

It is usually employed to transform data which may arise from either an actual
continuous time process or perhaps a discrete time process which is being analysed
from a continuous time system approach. The DFT is usually used to approximate the
Fourier transform of a continuous time process, and it is necessary to understand some
of the limitations inherent in this approach.

There are three possible phenomena that result in errors between the computed and
the desired transform. These three phenomena are (a) aliasing, (b) leakage, and (c) the
picket-fence effect.

(a) Aliasing. The only solution to the aliasing problem is to ensure that the sampling
rate is high enough to avoid any spectral overlap, or to use an anti-aliasing filter.

(b) Leakage. This problem arises because of the practical requirement of the signal to
be a finite interval. The process of terminating the signal after a finite number of
terms is equivalent to multiplying the signal by a window function. The net effect is a
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distortion of the spectrum. There is a spreading or leakage of the spectral components
away from the correct frequency, resulting in an undesirable modification of the total
spectrum.

(c) Picket-Fence Effect. This effect is produced by the inability of the DFT to observe
the spectrum as a continuous function, since computation of the spectrum is limited to
integer multiples of the fundamental frequency F (reciprocal of the sample length).
Observation of the spectrum with the DFT is analogous to looking at it through a sort
of "picket-fence,” since we can observe the exact behavior only at discrete points. The
major peak of a particular component could lie between two of the discrete transform
lines, and the peak of this component might not be detected without some addition
processing.

A fast Fourier transform (FFT) is an efficient algorithm to compute the DFT and its
inverse. It reduces the number of computations needed for N points from 2N? to
2Nlog:N.

Procedure:

Turn on the PC. Run the program “Sigview.”
Follow the procedure given below to be familiar with the software.
Observe the results carefully and pay attention to the sampling (sampling rate)
and truncation (data length) effect.

4. Generate your own signals and perform FFT to observe their spectra such that
you can complete your report.

5. Use sinus and step functions only.
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File Data scquisiion Edit  Play & navigate | Signslfools 3D tools  Swstem control  Window  Help
Spectral analysis defaults .. H Lt o
lfJfL FFT spectrom analysis

I Filter...
Smoothing. ..
Remove lnear trend

Remave peaks..
Peak hold
Averager

Mt Time FFT...
Spectrogram...
Track changes az 3D graphics..

Uze custom tool

Instrwments and. markers
Log instrment values....

Sigmal caleulstor...

Generate standard wave signals

Fil: Data acquisiion Edit Play & navigate Signaltool: 3D tools Swetemncontral Window Help

“%E'@@)\an

Signal generator

— Cettings
Function

Cancel
Sample rate: [1024.0000 ﬂl

Length(zec]: IW
Length[zamples]): IW
Mir: IW

P aw: IW

Frequency(Hz): |258.DDDD

Range: | 0,000000 | 039023 Wi 4450000000000 |¥:  |-225,154541 3000 %
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prarll ]
|

g [0 =000

AZ#GEN (Sin) ing... ]

Averager

Mt Time FFT...
Spectrogram...

‘ ‘ ‘ Instruments and markers

Laog instrment walves...
Signal generator...
: Signal caloulator...

[:%

Remove lingar trend
Remove peaks. .
Peak hold

Track changes as 3D graphics..

Uze custom ool

Spectrurn of visible part of the signal

m File Dats scquisition | Edit Play & navigate  Signaltools 2D tools  Swetem control  Window  Help
IEEEE el L PR = |
= & Cut Ctl+X
R Paste Ctd+¥
’@ Copy picture 1o clipboard
Copy data to clipboard
[Ng=] .
®\ Zoom In
&, Zoom Out
2" Zoomn tirst #2... Chlt2
0.6l Orpen selection in new window CtltE
Extract signal part (from-to)...
B sethings. . Ctrl+d
Bample rate change...
0.4 £& Ruler in "sample" units
Change window tifle...
[ujpe]
[ | | | | | | |
&0 120 180 240 300 360 420 480
Hz

Sigwiew
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Eis:,gwmw - [ 45#FFT{ 44#GEMN (Sin))]
m File Dataacquisiion Edit FPlay & navigate Signeltools 3D tools Swstemcontrol Window Help

L - | z
”EV%HWIJW-E' i oy & v

emear®||rae 2wl

Spectral analysis defaults _'><
- Signal conditioning before gpectrum calculation- S pectium propertie
™ Subtract mean Show result s
n.e- ™ Remave lingar trend i Magnitude
Power spectum
R ues > |2 =
Rl Hlighesy " Power spectral density (PSD)
[ Apply window: IHann VI " Phaze
[ Ewxpand with zeros by fackar 12 vi " Real part
0.6  Imagi
ginary part
~ Spectum typ g 2 T
% . [+ Logarithrmic *r-axiz [dE arits |
¥ |nstantanenus spectium (ko averaging) g
 tverage last iU spectium results #-anis units: IHZ Ll
0.4
I~ Smocth using: IHann vi !15 pts
I~ Testfor: 195 'I % confiderce
0.2
Ok LCancel |
| | | | J L | | | |
&0 120 180 240 300 360 420 480
Hz
[Range: | 1.000000 |51z.000000 [#:  [46.0000000000 [ |143267631E08  [STER: [30.00 3

w - [A5#FFT( 4. Dk FFT and Spectrum An... v LF 1043

ﬂ Sigview - [ 43FFFI( 42#GEN(Sin}))]
m Fil: Data acquisition Edit Play & navigate Signeltools 3Dtools Ewstem control Window Help

|eaas|@mes |t negaarg|rnomR|ws =0

cin] .

-60-

R y) .

-120-

-150H

-180

210

| | | |
&0 120 180 240 300 360 420 480

Hz

|Range: | 1000000 | 512000000 Wi | ZEE.00O00DOODD  |Yi [0 |STER: 3000 %
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B8 Sigview - [ 43FFFT( A24GEN (Sin))]

m File Datsscquisiion  Edit  Play & navigate | Signaltools 2D tools  Svstem control Window  Help
O E R R s IR
Lfft FFT spectrum analysis Ctrl+F
il Filter...
ol Smoothing...
Remove lingar trend
Eemove peaks...
60l Peak hold
Averager
MR Time FFT... Ctl+T
eTy]
Spectrogram...
Track changes as 3D graphics...
-1201- ze custom ool 4
Instruments and markers 4
150l Laog instroment walves. ..
. Sigmal caleulator...
-210H
| | | |
&0 120 180 240 300 360 420 480
Hz

Generate standard wawe signals

0§ FFT

mEﬂe Data acquisiion  Edit Pl & navigate Signaltool: 3D tools Svetem control Window Help

[wwawzesv s i[[svemaaraasaR|meis

i

i

.

Signal generator

—Settings

Function I Sikus - I

Sample rate: |1_D_2_4_D_Dﬁa_ Lohor)
Length(zec]: I_D_SEF_’S—
Length[zamples]): W
Mir: IW

P aw: IW
Frequency[Hz): IEB_ED_DE—

i

-1801-
210
| I I I
60 120 180 240 300 360 420 480
Hz
| |Range: | 1000000 | 512000000 [#: [ #3.0000000000 [ |-zesh1a0zadl | STER: 3000 %
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File Dataacquisiion Edit Play & navigate Signaltools 3D tools Swetemcontol Window Help

oy

m-:;z&&,,ﬂ« W ovo Héﬁﬁ’maa Zﬂﬂﬂé'}l‘
44#GEN (Sin)

5 1 0z o4 LT3 k L

Range: | 0,000000 |0.338523 i [0.3101562500 [¥: |4756408156E-09  |STER: |30.00 %6

mEﬂe Data acquisiion  Edit Pl & navigate Signaltool: 3D tools  Svetem control Window Help

e NS LTy

RERars

Mon|

Speciral analysis defanlts

0.9 - Signal conditioning before spectrum calculation—|  — Spectum propertties————————————————————

Show result as:
. & :
™ Remave lingar trend Magnitude

" Power spectium
R lues > I2 s
Gl s Hihesy " Power spectral density (PSD)

0.7
[ Apply window: IHann 'I " Phase

'\ Expand with zeras by factor 12 vi " Real part
HE " Imaginary part

[R=] .

~ Spectrum type

050 & . ™ Logarithmic ‘r-asis [dE urits)
* |nztantaneous spectrum [no averaging)
" fverage last ;U spectium results Heauis urits: |Hz =
0.4
I Smocth using: lHann vI 315 pts
B I Testfar: ;95 'i % confidence
0.2
Ok, I LCancel |
01
=] ol =5 A/\«A_,_, il ls |
&0 120 180 240 300 360 420 480
Hz

[Range: | 1.000000 [512.000000 [#: | 140000000000 [Y:

|e0dede1934E-12 [STER:
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£ Sigview - [ 4S#FFT(4A4#GEN (Sin))]
mEile Data acquisition  Edit  Plew & navigate Signaltools 3D tools Svstemcontrol Window Help

(2T = e T S Pmaare | pie | wlil

Speciral analysiz defaulte

- Signal conditioning before gpectrum calculation- S pectium propertie

-30 Show result as:

¢ Magnitude

™ Remave lingar trend

~ Power spectium
Y o AR
rf\\ emove values » stand. dew.  Pawer spectral density [PSD) [_\| m
[ Apply window: IHann 'I " Phaze

[ Expand with zeros by factor 12 vi " Real part
" Imaginary part

~ Spectum typ L . :
% . [v Logarithmic 'r-axiz [dB urits]
120l ¥ |nstantanenus spectium (ko averaging)

 tverage last iU spectium results #-anis units: IHZ .v_l

-1501- I™ Smocth using: |Hann S

I~ Testfor: !95 'i % confiderce

-180
Ok I LCancel |
| !
T ‘ ‘ ‘ ‘ ‘ ‘ ‘ | | | | | ‘ ‘ ‘
| l | | | | |
60 120 180 240 300 360 420 480
Hz
[Range: | 1.000000 |51z.000000 [#: [1ss.0000000000 [y |-48.73d0201 |STER:

w - [45#FFT(4... Dk FFT and Spectrum An...

ﬂ Sigview - [ A5FFFT( 44#GEN(Sin}))]
m Fil: Data acquisition Edit Play & navigate Signeltools 3Dtools Ewstem control Window Help

|eaas|@mes |t negaarg|rnomR|ws =0

a0l \
B s e AR A A

-180

210

| I | | | | |
&0 120 180 240 300 360 420 480

Hz

|Range: | 1000000 | 512000000 Wi | ZEE.00O00DOODD  |Yi [0 |STER: 3000 %

R 10E0
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{8 Sigview - [ 45#FFT( A45GEN (Sin))]

w - [456FFT(4.. | U FET and &

et An...

Speciral analysiz defaulte
- Signal conditioning before gpectrum calculation- S pectium propertie
e ™ Subtract mean Show result s
™ Remave lingar trend i Magnitude
Power spectum
-60 IR es> 2 A I/\ m (\\ If
fc\ Bl e Hlighesy " Power spectral density (PSD) [_\'
i IHann VI " Phaze
[ Ewxpand with zeros by fackar 12 vi " Real part
90 " Imaginary part
~ Spectrum type L . :
. [v Logarithmic 'r-axiz [dB urits]
120l ¥ |nstantanenus spectium (ko averaging)
 tverage last iU spectium results #-anis units: IHZ .v_l
150l I~ Smooth using: IHann 'i !15 pts
I~ Testfor: 195 'I % confiderce
-180
Ok I LCancel |
| |
EREEEEEE T
| | | | | | |
&0 120 180 240 300 360 420 480
Hz
[Range: | 1.000000 [#: [1ss.0000000000 [y |-48.73d0201 |STER: [30.00 3

¢ v L 1052

ﬂ Sigview - [ 30FFFT( 3B#GEN(Sin))]
m Fil: Data acquisition Edit Play & navigate Signeltools 3Dtools Ewstem control Window Help

|eaas|@mes |t negaar®|rnomR|ws =0

-40

-60

-80

-100

-120

-140

-160

Hz

120

240 300 360

|Range: | 1000000

| 512000000

Wi | 520000000000 [¥i|-14EE1z1EE
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Si,gwiew - [ 39#FFT( 38GEN(Sin}}]

mFlle Dataar,thon Edit Play&navgate ngmltools 2D fools  Swstem control  Window Help

|| = &
Spectral analyzsie defaults
50 - Signal conditioning before gpectrum calculation- S pectium propertie
™ Subtract mean Show result s
™ Remave lingar trend & Magnitude
-401  Power spectum

R ues > |2 =
Bl Hlighesy " Power spectral density (PSD)

I Hann ]‘ " Phaze

60— [ Ewxpand with zeros by fackar 12 vi " Real part
" Imaginary part

~ Spectrum type

80 [v Logarithmic 'r-axiz [dB urits]
¥ |nstantanenus spectium (ko averaging)
 tverage last iﬂ_ spectium results #-axis units: IHZ Ll
-1001—
I~ Smocth using: IHann vi ’? pts
-120l ™ Testfor Iﬂ % confidence

-140 [k | Concel |
TYTTTTT I

I I i I I
&0 120 180 240 300 360 420 480

Hz

[Range: | 1.000000 |51z.000000 [#:  [4s.0000000000 [ |-148.3020386 |STER: [30.00 3

mFﬂe Dataacqu.mﬁon Edit Pla)r&na\"igate Signalmols 3D fools  Swstem control Wmdow Help

|| & |
Speciral analysis defanlts
S - Signal conditioning before spectrum calculation— S pectrum propertie:
I [ Subtract mean Show result as:
™ Remave lingar trend : Magnitude
Power spectium
60— IR ess 2
SR ot Hihesy " Power spectral density (PSD)
ﬂ (- v &pply window: IHamming 'I Pl (’\
; [Hamming ___JPS]
=Ty [ Expand with zerns Blaekmarn ] " Real part
Rectangle || " Imaginary part
Triangle =
- Spectum type i |—
5 e Tukey [25°/°] == [V Logaithmic: '-axis [dE urits]
-120- * |nstantaneous sped Tukey [(50%] %)
" fverage last iU spectium results Heauis urits: |Hz =
-150}— I Smocth using: IHann vi !15 pts
I~ Testfor: 95 =| % confidence
-180—
Ok, LCancel |
2101
| | | | | | | |
&0 120 180 240 300 360 420 480
Hz
[Range: | 1000000 [ 512000000 [#  [s4.0000000000 [ |-152,2035065 [STER: [30.00 %

10



TR AREEI F % - MEASUREMENT AND MECHANICAL ENGINEERING LABORATORY

58 Sigview - [ 39#FFT( 38#GEN (Sin))]

mEile Data acquisition  Edit Plev & navigate Signaltool: 3D tools Svstemcontrol Window Help

x| Hesvo et negaare st 2wl =0

cin] .

-120-

-150-

-180-

-2100

I I I I I I I I
&0 120 180 240 300 360 420 480

Hz

|Range: | 1.000000 | 512 000000 Wi 3060000000000 Y | -68.1844639 | STER: |30.00 %6

mEﬂe Data acquisiion  Edit Pl & navigate Signaltool: 3D tools  Svetem control Window Help

P iy P | - @ = o0 et || i
”ﬁ.ﬂtﬂwlim’p Sl & owon B'm@ a2 i L I "

i

Speciral analysis defanlts [g|
ol - Signal conditioning before spectrum calculation— S pectrum propertie:
[ Subtract mean Show result as:
™ Remave lingar trend : M agnitude
40 Pawer spectium
R lues > |2 #
Sl i Sl " Power spectral density (PSD)
v &pply window: IBIackman 'I Pl
B0 [ Expand with zerns Hlamitiin o " Real part
Fectangle " Imaginary part
Triangle =
~ Spectrum type % —
80— : i Tukey [25°/°] == ¥ Logarithmic ‘r-asis [dE urits)
% |nstantaneous sped Tukey (50%) %)
" Average last iU spectium results #-awis units: IHZ _'_I
-1001—
I Smocth using: IHann vi !15 pts
-1200 I Testfar: IS5 'I % confidence
-140]- Ok, Cancel |
YV V I | T
-1a0— .
| | | | | | |
60 120 180 240 300 360 420 480
Hz
[Range: | 1.000000 [512.000000 [#: [102.0000000000  [¥: |-140.2774658 |STER: [30.00 %
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B8 Sigview - [ A5FFFT( A4#GEN (Sin))]

mEile Data acquisition  Edit Plev & navigate Signaltool: 3D tools Svstemcontrol Window Help
|ewEe||sts s ri]linegaare||saER

-201

40l

-60L

-80

-100

-1200

-140

-160

I I I I I I I I
&0 120 180 240 300 360 420 480

Hz

|Range: | 1.000000 | 512 000000 Wi 2550000000000 Y |-3.520940542 | STER: |30.00 %6

[458FFT(4.. | WOj FFT

mEﬂe Data acquisiion  Edit Pl & navigate Signaltool: 3D tools  Svetem control Window Help

“ﬁﬁﬂ@ﬂ%wﬂlu>ﬁnnwu

EEacrE [ HER
Speciral analysis defanlts [g|

i

Aol - Signal conditioning before spectrum calculation— S pectrum propertie:
Show result as:

60— ™ Remave lingar trend & Magnitude

" Power spectium
R lues > |2 s
Gl s Hihesy " Power spectral density (PSD)

a0 v &pply window: ITriangIe vl " Phass
W [ Expand with zerns by fackar I2 vi " Real part

" Imaginary part

-120

~ Spectum typ — - ,
= - [V Logaithmic: '-axis [dE urits]
* |nstantaneous spectium [no averaging)

" fverage last iU spectium results Heauis urits: |Hz =

-180— I Smoath using: IHann vi !15 s

I~ Testfor: ISE 'I % confidence

-150

210
240l Ok, LCancel |
270 i |
| l | | | | | |
i} 120 120 240 300 360 420 430
Hz
[Range: | 1.000000 [512.000000 [#:  [4t.0000000000 [¥: |-107.1106431 |STER: [30.00 %

E4F 10:58
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B8 Sigview - [ A5FFFT( A4#GEN (Sin))]

mEile Data acquisition  Edit Plev & navigate Signaltool: 3D tools Svstemcontrol Window Help

|ewEs||sts o]l negaare||sso R m - =0 5E

-30R

R y) .

-120H

-150

-180—

-210-

-240

-2700

I I I I I I I I
&0 120 180 240 300 360 420 480

Hz

|Range: | 1.000000 | 512 000000 Wi 2560000000000 |Y: 0009033645503 | STER: |30.00 %6

w - [454FFT¢4... | W§ FFT and Spectrum An..

ats acquisiion  Edit  Play & navigate Signaltool: 3D tools  Swetemncontral Window Help

[P =1

Signal generator

Function !m vl S
- [O]X]
|

Z IIIIIIIIIII m IIIIIIIII IIIII"IIIII III IIIIIII"I

—Settings

Mir: I-'I.DDDD

I aw: |1 .0ooo
|

I

[Range: [0,000000 [# [0.3637265625 ¥ |0.7071067691 |STER:

Frequency(Hz): |384.DDDD

i IOAITET

L1
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i’;is:,gwmw - [ 66#FFT{ 65#GEMN (Sin))]
m File Dataacquisiion Edit Play & navigate Signeltools 3D tools Swstemcontrol Window Help

L - | z
”EV%HWIJW-E' i oy & v

emear®||rae 2wl

Spectral analysis defaults _'><
- Signal conditioning before gpectrum calculation- S pectium propertie
™ Subtract mean Show result s
n.e- ™ Remave lingar trend i Magnitude
Power spectum
R ues > |2 =
Rl Hlighesy " Power spectral density (PSD)
[ Apply window: IHann VI " Phaze
[ Ewxpand with zeros by fackar 12 vi " Real part
0.6  Imagi
ginary part
~ Spectum typ g 2 T
% . [+ Logarithrmic *r-axiz [dE arits |
¥ |nstantanenus spectium (ko averaging) g
 tverage last iU spectium results #-anis units: IHZ Ll
0.4
I~ Smocth using: IHann vi !15 pts
I~ Testfor: 195 'I % confiderce
0.2
Ok LCancel |
| | | | | | | |
&0 120 180 240 300 360 420 480
Hz
[Range: | 1.000000 |51z.000000 [#  [173.0000000000 [ |2.1788928E-08 |STER: [30.00 3

w - [GE#FFT(G... Dk FFT and Spectrum An... s T 1204

ﬂ Sigview - [ 66FFFI( 65FGEN(Sin))]
m Fil: Data acquisition Edit Play & navigate Signeltools 3Dtools Ewstem control Window Help

|eaas|@mes vt negaar®|rnm R =0

-0k

60

L= .

-120

-150H

-180

210+

I I | |
&0 120 180 240 300 360 420 480

Hz

|Range: | 1000000 | 512000000 Wi 40000000000 (Yi o [0 |STER:
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File Datascquisition Edit  Play & navigate | Sgnaltools 3D tools  Svstem control  Window  Help
Epectral analysis defaults ﬂL filt 2% 1

ﬂ& FFT spectrm analvss

Remove lingar trend

65FGEN(Sin) Remove peaks..

i ‘”WM MMM " manM“

Track changes as 3D
Uze custom ool

Instruments and markers

Signal generator...

[E Sigmal calenlator...

Bandstop, bandpass, lowpass, highpass flters
DY FFT and Spectrum An...

i~ Filter rezponize

" Bandstop

" Bandpass (" Highpass

- Frequency range

From [Hz) :

Ta[Hz): i51 2000000
OF. 1
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ﬂ Sigyiew - [ 72#FFT( F1#FILT[0.00,512 00]( 65#GEN{Sin)}}]

mEile Data acquisition  Edit Plev & navigate Signaltool: 3D tools Svstemcontrol Window Help

x| Hesvo et negaare st 2wl =0

-30R

-00-

-1200

-150H

-180

210+

I I I I
&0 120 180 240 300 360 420 480

Hz

|Range: | 1.000000 | 512 000000 Wi 3840000000000 i[O | STER: |30.00 %6

TF 12:11

{28 sigview
Fil: Data acquisiion Edit Play & navigate Signaltool: 3D tools Swetemncontral Window Help
|swEs|gEesvro ||t mraaars

P =

Function EATERINNN ~ | ae
Cancel
Sample rate: [1024.0000 ﬂ!

Length(zec]: II_DDDD—
Length[zamples]): IW
Mir: IW

P aw: IW
Frequency[Hz): W

TR

LA A L
o

Ser

—Settings

o 02 03 o4 o5 [:7:3 or -5 05

[ [Range: | 0,000000 (0999023 [#: [0.4s04e87500 ¥i o |6277iezIzE09 | STER: [30.00 %
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- % e e 2 g | g R

-30L

-a0—

-120-

-150H

-180

-210-

I I I I
&0 120 180 240 300 360 420 480

Range: | 1000000 512000000 X 3840000000000 i |0 STER: 30,00 %6

[76#FFT¢7.. | D FFT

LT cAEET 2 e S Al | T U~ Ll i ([

visition Edit Play & navigate Signaltools 3D fools Swstem control Window Help

Filter responze
" Bandstop
" Bandpazs " Highpass

Frequency range

From [Hz) :

Ta[Hz): 451 2000000
OF. |

|
u] 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

[0.gag023 % |03613zElIE0
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prarll ]
|

g [0 =000

Uit FFT spectrom analysis
Hil Filter. ..
Smoothing. ..
Remove lingar trend
Remove peaks. .
Peal hold

Averager

Mt Time FFT...
Spectrogram...
Track changes as 3D graphics...

Uze custom ool

Instruments and markers
Laog instrment walves...

Signal generator...

Signal caleulator...

Tapeting, smoothing, ..

Fil: Data acquisiion Edit Play & navigate Signaltool: 3D tools  Swetemncontral Window Help

$EBE® a2

— Spechium propertie:
Show result as:

. & :
™ Remave lingar trend Magnitude
" Power spectium

R lues > |2 s
Gl s Hihesy " Power spectral density (PSD)

[ Apply window: IHann 'l " Phase

'\ Expand with zeras by factor |2 vl " Real part
" Imaginary part

~ Spectum typ — - ,
= - [V Logaithmic: '-axis [dE urits]
* |nstantaneous spectium [no averaging)

" fverage last IU spectium results Heauis urits: |Hz =

I Smocth using: |Hann vl |15 pts
I Test for: ISE vl % confiderce

QK I LCancel |

|Range: | 0,000000 0.939023 Wi |D363FEFLETS |¥: | 503E9752E1E-09 STEF: 3000 %
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File Dataacquisiion Edit Play & navigate Signaliools 3D tools Svwstemcontrol Window Help

et nnn]lsmreaard| |86 |m1 S

Signal generator

—Settings
Function

Cancel
Sample rate: [1024.0000 ﬂl

Length(zec]: IW
Length[zamples): IW
Min: IW

I aw: IW
FrequencylHz]: W

|Range: | 0.000000 0333023 Wi | 126.0000000000 ¥ |-120 | STER: 30,00 %%
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Report:

Discuss the following limitations of the DFT from the results you obtained.

1. The signal must be band limited, and the sampling rate must be sufficiently
high to avoid aliasing.

2. If it necessary to limit the length of the signal for computational purposes, the
spectrum will be degraded somewhat by the leakage effect. Leakage is most
severe when the simple rectangular window function is used.

3. For periodic functions, leakage can be avoided by choosing a proper data
length.

4. Components lying between discrete frequency lines are subject to error in
magnitude due to the "picket-fence" effect.
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