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SpectralAB4.32

1-1 SpedraLAB

SpectraLAB

1. LAB4.32.exe
2. Spectra Installation

3.
4, User Information
5. <OK>
<Accept>
6. SETUP
7. <OK>
8.
9. softest.exe

1-2 SpedralLAB

Windows NT/2000 / XP/Vista
WINNTNVista <¥WINDOWS¥SYSTEM>
WinXP <¥WINDOWS¥SYSTEM32>
setup.ex crypservexe ckldrv.sys
SpectraLAB Windows

SpectraLAB

- - SpectraLAB
..Example

http:/AMvww.sonalys.com/

"Welcome"

<OK>
<Esc>

<OK>

Confirm Information
<Edit>

SpecLAB
¥Speclab¥Bin

Win2000 <¥WINNT¥SYSTEM32>
Windows SpectraLAB
... Example
SpectralLAB



SpectraLAB

"9‘ b This program is not yet licensed. Do you want to automatically
! - generate @ 10 day emiporary license?

Thiz may taks a minuts of so.

) 30 N)

About
Licensed
SpectraLAB

|Ql This program has already had it's free trigl period.

10
2
2-1
AD DC- 96kHz
/
LINE MIC
FFT(Fast Fourier Trasform)
2-2

IBM PC/AT Pentium 100MHz
(PCIAT Windows

)
RAM  Windows OS



VGA 256

4MB
Windows 16bit
0os Windows 3.1+Win32s/95/98/Me/NT/2000/XP/Vista
3
31
3 5
- FFT Spectyal fnaly Real-Time FFT
| Mode  Miew  Ooti
" Beal Time
Recorder
= Post Provess Recorder Real-Time
T —T WAV
Post-Process Recorder WAV

Real-Time Recorder
Surface
View
pectral Analy 21 . Time Series View
View Optiers  Utile
1 S il Spedtrum View
” éﬂatitum Phase View
= Eh i = Spedrogram View
Y Spectigram E
B0 'Surface

3-D Surface View

Dlear ] Vieise:

32

LINE MiIC

Spectrogram

3-D



| Options Ulilities  Conla
o B 4 r <Options>-<Settings> Settings
T . ?
' == Sampling Rate 22,000Hz
Fg l 44,000Hz <OK>
8
Axis/
<Options>-<Scaling> Scaling
(Logarithmic) (Linear)
. { = 8
=D SL_J.I'fEII:’.'I?._
View
<View>
3-D Surface  Spectrogram 7
Recorder Real-Time
Recorder Real-Time
Post-Process WAV 6
[indSpectraP <Run> <Rec> <Alt>-<R> Real-Time
<Enter> FFT
f <Stop> <Alt><S>
Z)| 1=, e
_l Siop _F
View
<File>-<Print> View
35
View

<Config>-<Save>



3-3

View XY
T T T T [ T T T

[ liize | BT

20000 20000
[ 0000 e pp——
25000 DopyNe
& 100
oo ol
| Lok 0
NEEENTE o
| ul |
Ctrl +
View <Ctrl>
2
)
Shift +
View <Shift>
10
+
Copy measursment cursor Valuss to clipbaard )
Copy 10 cliphoard as Bitmap <>
|
Copy measurement cursor Valuestodipboard -
Copy to dipboard as Bitmap -
View
View
Notes:
Spectrum  Phase
Display Option Pull Cursor to Trace
3-D Surface X
34
View

View Time-Series View 5



Time Series View

= Cut -
Gut WAV
Copy as Wave
Copy as _'ng{- Copy as Wave -
Copyas Bitmap WAV
Mute '
Eilters, . Copy as Text -
Play

OELE1ET LD EY

Copy as Bitmap -

Compute and Display Average Spectrum
Compute and Display Spectrozram . Mute -
Gompute and Display 8-0 Surface

Compute Eouivalent Mowse Level (begy Filter -

Perform DTME Analyss
Oampute FMS Leve + Play-

Dompute Crest Factor
Autoscall Display -

Dampute Envelope using Hilbert Transfonm
Camptite Schroeder Inteeration . Compute and Display Average Spectrum -

infinite 50%
overlap percentage

Wiew Data Walues:

Properties
Halp Spectrum View
Compute and Display Spedrogram - FFT
overlap percentage Spectrogram View
Compute and Display 3-D Surface - FFT
3D 3D
overlap percentage 3-D Surface View
Compute Equivalent Noise Level(Leq)—1
Perform DTMF Analysis - DTMF
Compute RMS Level - RMS
Compute Crest Fador -
Compute Envelope using Hilbert Transform - (magnitude)
Time Series View Zoom Out Full
Compute Schroeder Integration - M..R.Schroeder (Right to Left)
Time Series View Zoom Out Full

View Data Values -
Properties- Display Option
Help -

Spectrum View

Copy as Text -

Copy as Bitmap -

Inverse FFT - FFT Time Series View
Clear Spedrum -



Autoscall Spedrum -
Bandwidth and Q Fador -

Set Marker #1 -

Set Marker #2 -

Set Marker #3 -

Set Marker #4 -

Set Marker #5 -

Set Marker #6 -

Clear All Markers -

View Data Values -
Properties- Display Option
Help -

OO0k WN B

Phase View

Copy as Text -

Copy as Bitmap -

View Data Values -
Properties - Display Option
Help -

3-D Surface View

Cut - WAV

Copy as Text -

Copy as Bitmap -

Mute -

Filter -

Play -

Display Time Series - Time Series

View

Compute and Display Average Spectrum - infinite 50% overlap percentage
Spectrum

View

Computeand Display Spectrogram - FFT

overlap percentage Spectrogram View
Expand 3-D Surface - 3-D Surface View
overlap percentage 3D
Compute Equivalent Noise Level(Leq)—1
Perform DTMF Analysis - DTMF
Properties- Display Option
Help -

Spectrogram View

Cut - WAV
Copy as Text -

Copy as Bitmap -

Mute -



Filter -

Play -

Display Time Series -
View

Compute and Display Average Spectrum -

View
Expand Spectrogram -
overlap percentage
Compute and Display 3-D Surface -
3D
overlap percentage

Compute Equivalent Noise Level(Leq) -

Perform DTMF Analysis -
Properties- Display Option
Help -

35

View
<File>-<Print>

Annotation/

fl Frint Anmotaticy

TiHla lis 1 |Testhlrl.1|

Time Series

50% overlap percentage
Spectrum

Spectrogram View

3D

3-D Surface View

DTMF

<OK>

Print Annotation

<File>-<Annotation>

Thetne2 |
ay Larael |
Notes
Spectrogram
Gray Scale

3-D Surface

Background Color Line Color
4
4-1

<File> <Open>/<Save><Save As ..>

WAV

Spectrogram Display Options

3-D Surface Option
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<Import>

En; !FTiF

Fils 1) Optiare

[Untitled/File Name] has changed Save file before clos ?

Real-Time

!
) Save Wave File
Sampling Rate(Hz)
11,025
11,025
22,050
22,050
44,100
44,100
g}
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File Formats:

ASCII Integer -

Ny

Windows File Manager

8
16
8
16
8
16

WAV

Sampling Precision(bit)

MAV

WAV

Bytes/Minute

661,500
1,323,000
1,323,000
2,646,000
2,646,000
5,292,000

WAV
bit/sample
LR,.LR..

WAV



ASCII Float -
( .21.034)"

Binary 8 bit - 8 bit

Binary 16 bit - 16 bit
Binary 32 bit - 32 bit

Binary floating point - 32 bit

Expected Sample Values:

8 bit WAV :0...255

16 bit WAV -32768 ... +32768

24 bit WAV -8388607... +8388607
Data Scaling:

Rescale data values to ...

Truncate data values to ...

Define Actual Data Values and Units

4-3
File Ezpait Dptiorns WAV
~Expar Channells— |
W Lat
i Bight
‘ Detimalion Fiatie i :{ ‘ Decimation -
[ ok | & Comes | Hep

Decimation File Formats:

ASCII Integer -
ASCII Float -
( .21.034)

Binary 8 bit - 8 bit

Binary 16 bit - 16 bit
Binary 32 bit - 32 bit

Binary floating point - 32 bit

Expected Sample Values:

8 bit WAV :0...255
16 bit WAV -32768 ... +32768



Notes:

ASCII
WAV Time series View
<Edit>-<Copy>
<Edit>-<Paste Insert>
WAV
16 bit ASCII 8 bit 8 bit
4-4
WAV

File 0 Dptiane

Access modes:

File aseess melhiod S RAM - RAM
P Hard Disk -
ﬁ'&(dﬁ@ ¥ [ ake Backup .
1 Inshurle Eallvation Data sl fls
: i Help: ]
Feal Tims Mode Data Bulfermg
e Make Backup:
¥ Enable Dats Biiftering
[ata Bultzr Sice Heo antls | B
TEMP
DOS
Notes:
RAM
45
MAV
WAV
Note:
4-6
WAV WAV

WAV Merge Recorder  Post-Process



Left  Right WAV

4-7
<Config>
View
CFG WIN.INI SYSTEM.INI
ASCII
Note:
4-8
Recorder Post-Process <File>-<Open> Warning

=] | Warning!

Wiarmme!

Eh%@&ﬂﬁ&sﬂ;“ﬁd : Al ﬁhﬁﬁ;’f?}m "C¥SPECLAB¥CAL/gateway.cal"
 lorthin WAY I Co gou wish o seles! o diferert

;@rm@mﬁ% il

WAV

T |

Salecta Diferent Calbration Bl [

Bissble Calbialion snd fievest To Dstanll Sealig |

Continue Using Current Calibration File -

Seled a Different Calibration File -
Disable Calibration and Reve t To Default Scaling -

5-1 Cut/Copy/Paste

<Edit>-<Cut>/<Copy>/<Paste> View
View



| Edit | Mode Afew Optiare  Time Series Spectrogram 3-D Surface View

P = s e
Shitt: sl
Gtring Real Time
Inesrt Slidiins
I . ! '
B WAV WAV
uts
Gaify st
Select All
FPley
| Play Special b
Ellter.
View Cut Copy Paste
Spectrum N/A ASCII table N/A
Phase N/A ASCII table N/A
Time Series WAV format WAV format WAV format
Spectrogram WAV format WAV format WAV format
3-D Surface WAV format WAV format WAV format
ASCII
<Undo><Edit> <Edit>-<Cut> <Edit>-<Paste Over> <Edit>-<paste Insert> <Edit Filter>
5-2 Edit/Play/Play Spedal

<Edit>-<Play> <Play Special>

Time Series Spectrogram 3-D Surface View

<Edit><Play>

<Edit>-<Play Special>

Loop -

<Stop>
Half speed -

Double speed -

Arbitrary speed -

12



Notes:

Real-Time

AEEE 1] oot oo o [ D%‘ WA Time
Lt hannel Series  Spectrogram 3-D Surface

=]
" View

= Fillar P=r =
|| cuetFreqiy o 4

Ji l"'ﬁgi-xﬁm el F'raq'ff:lz']_ [ —_-l

[ CBandrass | | ceteifreatial [7 | S [T

m T Netch Certer FreqfHz) [0 o MahiHa) [1700
- ~Cliuprel Selbgtian— | Em;.n-fiiiufﬁ-[é_'imp;ram__an
i 1= =rrre l\ -I'":_tigwile ==
1= Gl [l"‘ Mot <Edit>-<Filter>
IL i Steepsiouisst]
Sat Cocel | Demus | wel | Digital Filtering
Filter Type
Low Pass -
High Pass-
Band Pass -
Notch -
Notes:
Band Pass  Notch
5%
Config FILTER.CFG
<Config>-<Load Configuration..> Filtercfy
WAV (BLKBIRDS.WAV)
" Spectrogram View
<Run> Spectrogram Spectrum View

Spectrogram 1000Hz

Spectrogram



Play

High Pass

Notes:

<Edit>-<Play> <Edit>-<Filter>

Time Series 3-D Surface View

<Edit>-<Undo>
Spectrogram View
Time Series View

5-4 Mute

WAV

Notes:
<Edit>-<Undo Edit>

5-5 Gain Adjust

WAV

Adjust>

Notes:
<Edit>-<Undo Edit>

5-6 SeleaAll

<Select All> Time Series

1000Hz
Cutoff Freq 1000 <OK>
Play
Spectrum View

3-D Surface View

Time Series Spectrogram 3-D Surface View

<Edit>-<Mute>

Time Series Spectrogram 3-D Surface View

<Edit>-<Gain
<OK>

Spectrogram  3-D Surface View



Notes:

WAV Time Series Zoom Out
Full Time Series Maximum Zoom
5-7 Computeand ...
View Compute ...
Recorder Post-Process View
- Eile Edit Mode Viow Optior Time
- - B ——  Segment
. e, (1
| | || caur |y || ) c
R E AEET

ZOouy
w g
b | ok
<Select All>
View

Compute and Display Average Spedrum -

View
Compute and Display Spectrogram -

overlap percentage
Computeand Display 3-D Surface -
3D
overlap percentage
Compute RMS Level -
Compute Crest Fador -
Expand 3-D Surface -

overlap percentage 3D

Compute Envelope Using Hilbert Transform -
Time Series View

Compute Schroeder I ntegration - M.R.Schroeder

Time Series View

Time Segment
2+
Compute...
infinite 50% overlap percentage
Spectrum
FFT

Spectrogram View
FFT
3D
3-D Surface View
RMS

3-D Surface View

(magnitude)
Zoom Out Full

(Right to Left)
Zoom Out Full



Fig.5-6  Compute and Display 3-D Surface

. I I rﬂnn-irobf P‘lzmmg;e-:--.

Frequenss (H)

A i

i ann
FraguansyiHn

vy

ezl Time
Recorder
« Post Process

360

View

Surface

fl

- PostProcess

44100 Hz

T8 Bl

3-D Surface View

3-D Surface View
Expand 3-D Surface

Time Segment

3-D Surface

Expand 3-D

<Mode>



6-1 Real Time

FFT
Single step operation:
<Enter> FFT
Notes:
CPU FFT FFT
Recorder
Post-Process
Real-Time Recorder
6-2 Post Process
WAV
Recorder
<Edit>-<Play>/<Play Special>
Real-Time Recorder
Spectrogram  3-D Surface
WEV
Single step operation:
<Enter> FFT
6-3 Recorder
Windows "Sound Recorder"
Windows GB
RAM 60
<Rec>
TEMP

SMARTDRIVE



WEV

Sampling Rate(Hz2) Sampling Predsion(bit) BytesMinute
11,025 8 661,500
11,025 16 1,323,000
22,050 8 1,323,000
22,050 16 2,646,000
44,100 8 2,646,000
44,100 16 5,292,000
Important:
7 (View)

[ o Gptions  Lhif

Wit
Pt - Y X
_ Real Time
E FFT
% (msec)
& 10240Hz) FFT
1024 100msec(1/10th of a second)
S e e i e
Recorder ~ Post-Process
X (sec)
Spectrum Spectrum

Time Series Display Options
Time Series Display Options <Options>-<Time Series>




Plot Type: Amplitude

(0dB = 100%)) calibration
Plot Top/Range: Plot Top  Plot Range
Plot Top
Energy Plot Top
Plot Range
Channel Selection:
Mono
Calors: Defaults
Maximum Zoom Out Time: WAV

Full
Note:
Max. FFT

7-2 Spectrum

= | W __3 ;:23’3‘&[0&)2 |

e

£t %; Froflie 3
L Cipits |
2
o SOl
ﬁ' .il:.t-:‘

B0E

Ly

IR "0 260,500 (0K, 200 601 103k 200k 5%

Spectrum Display Options
Spectrum Display Options

LineBar graph: Linegraph FFT
Plot Top/Range: PlotTop  Plot Range
Linear Plot Range
Display Power Level: RMS
/
Total Power
Pull Cursor to Trace:
Colors: Defaults

<Options>-<Spectrum>

Y

FFT
1024pts FFT

Energy
Amplitude

Plot Range
Plot Top

Zoom Out

Hz) Y
calibration

12
512

0(Hz)

DC

<Edit>-<Copy>

Bar graph



Frequency Span:

Frequency Span
/Spectral Overlays
r-';:ar';c—.mhl . = | Q’.@E@E
= viksios  Taebor | RE_
T EEm 0 S I Lo J Ehana=— l- 2| Cvatinga
02 [yeiey 2 sse | Lot | chshes | - S
s =h |Dve1|¢y3 5ms;.| Jiad ] _ﬂhﬁmgeu._!., _E}_gltl%j
o [Ovetay 4 Saie. | dosd | EHencen ]|7
i ‘Legend dispiay 308 [chiatacters) 8 Options
_ Overlay Management
[Foe | gonesnt | el | el |
Legend display size
[Set]
Oon
Options Overlay Management
Legend: 24
Disk Storage:
"L1.0OVL, L2.0VL,
R1.0VL,R2.0VL.."

Trace colors:

Legend Display Size: 4 24
Overlay File Format:

ASCII
3
32768
(Cubic spline)
(Microphone compensation)

Notes:

.MIC .OVL



1eni pei
|1Z5E .
= <Edit>-<Copy>
iyl
I% AEE
l.fgf”. Con
.% AR
[
s
Lizal
TR o s sy 2ok oozt
Phase Display Options:
Phase Display Options <Options>-<Phase>
Plot Top/Range: PlotTop  PlotRange
Pull Cursor to Trace:
Colors: Defaults
7-4 Spedrogram
EamtCpanne! _
2 r&t
10,8k 511
E“ 250 2
g e n 3-D Surface
= s
& 551
i
1 W Bgsa)
Tl ssciin 17280830 Real Time
Recorder Post-Process
Spectrogram View
Spectrum View Time Series View
Spectrogram Display Options:
Spectrogram Display Options <Options>-<Spectrogram>

Frequency Span: Full Span
Custom Span 1/3 oct

(Smoothing Window)

Uniform



Display Update Interval: FFT

N Long
term frequency -vs- Time studies
Palette: 2 Full Color Glay Scall
256 Video Display Modes
Intensity Control:  Intensity /
Direction:  Scroll Direction
Plot Top/Range: PlotTop  PlotRange
Notes:
Esc
Real Time
<View> <Clera All Views>
7-5 3-D Surface
{725 1382, iR gD
— || 3 X
==
Y
— 130D
§ S E .
= & Real Time
50 B Recorder
Post-Process
i
|:r_'2_e:_g_1.§5g-h.. VTR IS =" =T == i}
z St el ek uns".iq'k":.#bm 3-D Surface View
Spectrum View Time
Series View
3-D Surface Display Options:
3-D Surface Display Options <Options>-<3-D Surface>
Frequency Span: Full Span
Custom Span 1/3 oct
Display Update Interval: FFT N
Long term frequency
-vs- Time studies
Plot Top/Range: PlotTop  PlotRange
Notes:
3D Esc

Real Time

<View> <Clear All Views>



<Option>-<Settings> Processing Settings
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8-1

4000 Hz: SpectraLAB
§512 He 0 12x (Hz)

(sec) 10,000Hz 0.0001

"Nyquist Sampling Theorem"

3,000Hz 6,000Hz
3,000Hz

WAV
Sampling Rate WAV




Notes:

Sampling Rate

1 <OK>
82
(1/10)
11,025Hz 10 1,102.5Hz
0 55125(H2)
1
Decimation
Dngmal , Y : o‘ 4 ‘,& qu i f\ o\_ L o‘. , A ;\
Time Sefies @ e P
Ava-agc AnErage Av#rage Averane Aarans
l l d L L
Danirriabed @ e I
Tinie Senes S T
81 8
8 1
SpectraLAB
Notes:
Spectral Line Resolution ~ Frequency Limit FFT
Time Sereies
82FFT
a2 Fourier Transform  Jean Baptiste Fourier(1768-1830)
1%8 (Amplitude-vs-Time) (Amplitude- vs-Frequency)
286
gl2 Fourier Transform/FFT ~ Fourier Transform  JW.Cooley  J.W.Tu key
1024 FFT
2048
o+ MI9G
16324
228
EEEUE
aioie
PERIA4 FFT
A28 sizex 112 FFT 1024point 512
| 0486765

FFT 403f pie



Sampling Rate/FFT size FFT 1024

8192 8192/1024  8Hz
FFT
Notes:
Spectral Line Resolution ~ Frequency Limit FFT
FFT
84 (Smoothing Windows)
FFT
FFT
(Smoothing Window)
"Rectangular”,"Flat" "Uniform"
Uniform  Blackman "Uniform"
. {1 15
Bartlett 7 Smoothing Window example
Blackitian
Flat top L
Hamming Spzctrum Lising Lipiform wificos = ‘\\\
Haniing '
Kaizar
Patzan
TI‘IBHE‘LJI&I‘ _ . —1 1 +—="Widsl peak
v Unifarm Spectium using Blackman window
) kT Fledrced leakage
e —— Y
Linifattn




Charaderistics of various smoothing windows

Fair: Moderate:
Window Frequency Amplitude
Type Resolution Resolution
Bartlett Fair Fair
Blackman Fair Good
Hamming Fair Fair
Hamming Fair Excellent
Kaiser Fair Fair
Parzen Fair Fair
Uniform Excellent Poor
Notes:
85
e [1on =]
1 =
4
&
T
=
=
B infinite
Averaging Options
Exponential -
Linear -
"Stable Averaging"
Vedor -
Exponential

Notes:
Real Time

Post-Processing

Good:

Excellent: Poor:

Leakage
Application

Suppression

Moderate

Excellent Distortion

Fair

Excellent Distortion,Noise
Poor
Poor

Poor

Vector

Avg



Wilities  Ranfie Peak Hold

: /
™ PeakHold
Setting Real Time  Post-Process
8-7
Time Series Spectrogram  3-D Surface View
FFT
Owerlap Percentage(90+%) FFT block Size
Post Process
FFT Size FFT Size
FFT Time Series
FFT FFT
FFT Dverlap = 0%
Time: S efies 102 gt | | ed prs 102 gz | 1024 pis | 1029 pts | e
H' FET
l J. l 1 1
Spectum SHectru Spectum S peoturn S peachm

FFT Overlap = 75%

TimeSenes | I024ps [ d0tps l2dps [ 1024qi | fopp [ e
FFT
L
Spechm
1 4 FFT 4
Time Series, 3-D Surface,
Spectrogram
Compute and Display Spectrogram
Right Click Action Menu
Notes:

Overlap Percentage



8-8

(AD)

8 bit Sampling Precision =48 dB
16 bit Sampling Precision = 96 dB
32 bit Sampling Precision = 144 dB

(the number of bits per sample)

16 bit
Real Time 16 bit FFT
Mono(Left)
1/8"
8.Bit
~18 Bit , ,
24 Bit Stereo Dual channel processing options Left
S i Right Left and Right Transfer Coherence
18 Bit |[Ma

89

O e
Defey Fhamnet  C Blabt = lLeff

= Dl imsect {7000 ﬁ
L s -

|#vverage Left and Fig|
Real Tranzler FUr‘[CIFZII’] [Lett /R |ght
| Real Transfer Furichion Mgkl / Left

N Cioss:Spectium [Left * Right

— | Ciose Speatium [Fight * Lett

4 Camplex Tranghel Furstion (Left leghq
Complek Trarsté Functian 1thh{ 4 Lah
rerenee Funchion

Eumple« Transter (LR and Cobersime

Compies Transle! (Fi/L and Cobererce:

Definitions:
Auto-spedrum -

Cross-spectrum -

180

Transfer Function —2
@ Real-

10/] omplex -

| Sfaren  FRIAG19ERs

Stereo

Stereo
Real Time

<File>-<Merge>



Transfer
Function Example
Coherence Fundion -

1.0(0dB)

Dual Channel Processing Options:
Left Channel Only -
Right Channel Only -
Both Left and Right -

Average Left and Right -

Real Transfer Fundion -

Cross Spedrum -

Complex Transfer Function -
Coherence Fundtion -

Complex Transfer and Coherence -

Notes:
Cross Spectrum
Complex Transfer Function Coherence Function
Cross Channel Delay

8-10

Cross Spectrum Complex Transfer Function Coherence Function

(L/Sampling Rate)

Notes:

811

IFput Sigral Dyetoad
[ Ersable Muedusd Diglesilinin T Eseelicl= Dee|nadad Babs P Fiocsssn

Enable Overload Detection

Exclude Overloaded Data From Processor

Windows



8-12

Phase Y

Amplitude Axis Scaling

Linear/ Logarithmic/
=107\ 120)
=20*Log
i Smplitude Ay
™ Power Spectral Densiy Logarithmic

Power Spectral Density

Power Spectral Density 1Hz

PSD
size  Sampling rate
Frequency Axis Scaling
Narrowband/ Octave/
Narrowband Linear/ Logarithmic/

Logarithmic

Narrowband Scaling - FFT

Octave Scaling -
11, 1/3,1/6, 19, 1/12,

8-13

1/24, 1/48, 1/96(Oct.)

1/3 Oct.

1/3 Oct. 1

: 1/3 Oct.
Freqiency Ay CPB
Maromband  Dtave
™ Liiest Coml CHs 448
= Lopaithmic. /3 CHAH2 O 1

(V- P

1/3 Oct.

Time Series

FFT size

Octave

FFT

1/9,1/12,1/24,1/48, 1/96

(CPB)

CPB

FFT

Sampling rate

3dB/Oct.



1/3 Oct. 1/3 Oct.
SpectraLAB
1/3 Oct. SpectraL AB
FFT
1/3 Oct. 1/3 Oct.
FFTsize 1/30ct FFT size 1/3 Oct.
Samplingrate  Decimation ratio
FFT size Number of /3 Oct. Bands FFT size Number of /3 Oct. Bands
32 3 2,048 22
64 6 4,096 25
128 10 8,192 28
256 13 16,384 31
512 16 32,768 34
1,024 19
8-14 (Standard Frequency Weighting)
Standard Freauenicy \Weihting ANSI
7+ Flat frore] A I -
Flat
500 10,000(Hz)
Standard Freguency Welghting Functions
[} - —_—
f"-'_ T i
Ae - / ‘”\
an = // - N
AL /]
sl (11R] // A
an =L
f” /
Ari ;
T L 1 il L I il L Il (i -
20 =05 2000 200
Frequerci [He)
8-15 (Microphone Compensation)

Misrephars Competiating

[V [Enabls Compemsation

Lab: [C:ASPECPROWICCOMP\Akg, | 000 fic

| Selant |_F1igh|:; [

Compensation

Microphone



Building microphone compensation file :
NOTEPAD.EXE ASCII

(Hz)
(dB)

Freq. (Tab) Amp. Data

100.0 -10.0
500.0 50
1000.0 0.0
10000.0 50
15000.0 -15.0
32,768 3
Microphone Compensation .MIC
Notes:
Microphone Compensation Spectral Overlay
Microphone Compensation
8-16
&UE?S:@ as'ﬂfw*im Clear All Markers
Bt Waier #L
Set Harker - :
SE‘ Mﬁfk.ﬁf#i Tk copprntf=a) Ll Ty E;_Qiun_l_{_x:r
et Nﬂﬂiﬁf w“ S [T [Fre ey snd i+
[Bat tlatker 38 T :
ot Markerds b0 v RRTEVTIT j [F=acnenand drdrud =] ==
13.|Eal' ﬂl“ Markere < el R —{ [Freq ey et reiin 2] (1
Misw Data Valies Lo o Feame =ine=
) TR IFre:.;_en?y '].i [

aml| T :l [Frzmecnny =i

165D [ [T Hly |

SEL [dEri=)
=

I

EraallenidHs

e ek
1

-
g
5

300,/ &an 1.0k 30k BOKTDOk 200k

Spectrum
Set Marker #n

<Options>-<Markers>




Spedrum view -
Phase view -
Spedtrogram view -
3-D Surface view -

Spectrum

DDE

8-17

Trigger Setup

| Optionz  Utilities: Ca
Settings. 4
~ Sealing.

Gallbration.
Markers..
Device..

Tima Fekirs

<Option>-<Trigger>

Delay FFT

Pre-Trigger
FFT

Real Time -
FFT

Recorder - /

Post-Process -
FFT

Notes:
Trigger Setup

Enable Trigger

Custom 30

DDE
DDE

Enable Trigger FFT

7 hiestiold fpercent fillsealet
[ =4

e ..leag_ (mill iz emarieh ——————— :

@ posive Clisbslie Pl T

T Chame R

it T -
o Eo

T Ensble Toage! ¥ e aitet riggemy |

Post-Trigger

FFT

not to work



<Option>-<Device>

{58 AuicP T &8/ Playback Bl

Input Device
Output Device WAV

Running the signal generator and the analyzer at the same time:

sound card is in use by another

application ...

Notes:
SYSTEML.INI [drivers]
[drivers]
Wave=mvproaud.drv
Aux=mvproaud.drv
MIDI=mvproaud.drv
Wawvel=sb16snd.drv
Aux1=sb16snd.drv
MIDI1=sb16snd.drv
8-19
farpiicepalpaion |
Eallisih il Pl il EiaiafLevet w | <Option>-<Calibration>
Ussol [ DO [ =] ||| Mesioisioismt '
Uit o Peamer oo =11 | St el st |
G Bosghurl Ll [500 ) Ysmlit 0dB
- B — | it
| Elsph A et Lot — —"l
L‘nagm 1mcm|—ac;as e I‘v"'ﬁmhlle'&hmum
O _ /
IRTETEE S s W
‘Ima: ._ o (I e e e
e o
‘ 11 Shaschbalbraliot stanal gl of scue ard
2 Zvet alibustio ignalpararisters shdiriks
3 Speh hlsstar i Sianil £ st

8/16



"Peak” "RMS"

DC

"RMS"

Calibration Signal Parameters Units
"Peak” "RMS" Level
[Measure Input Signal]
Notes:
"G's(ft/sec™2)" Units
accelerometer Convert Spectrum to: Velocity
Time Series Display Units
and Labels
Enable Calibration
Configuration
API
SpectraLAB

8-20 X/Y

Time Series View

Time Series Display
(XrY)

el l&l
PaTep [1o0m = || . || -
Siwnse) [T Skprset D0
MafmunZoop Ot frecondil o 2

XY

Plot Option
STEREO

EIETE
= “_IJ j?l;i-r.—'a‘g:fl 1.03§:

T
HOENEEE
1o

Wile
;
A"

D, B |
Sl ST il
-- - |




9 (Utilities)
<Uftilities>

Peak Frequency Signal to Noise Ratio(SNR)

STEREO
L/Rch
TUiifies Gorfie Licenss  MWindow  Heip
. Siana| Generati_

= E.ml Tl@:w-r =

9-1
X
| (DIA)
= <Utilities>-<Signal Generator>
L 'Fo_rleBulﬁ!_?_|_ Detaf= . I <F11> 9
R [westeins v||  Dewis. |
Franuency Sweep Wavelorm Settings gl Noise Pink Noise
Frefuancy Bpen
Gty D ﬂ Basic Operation
SwopHy  [200090 =
Sy T . Details
(& Lingwr  Logaskhi
Level
Swraep Timz msac)
]wuu j : Run
Stop
Ok ﬂ Cenes! | Halp |
Generator Output Level:

Generator Level Generator



Output Level

100% 8/16 bit

Ciansrator Cutous Leval

Cumput Ls=l,

Lovel (Lot [EEEE =

dB Full

Leval (Righ) 5300

The Full Scalz ouwput ewel of my gound cerd 1s;

@ Vdant kg

LevelfyalslS) [0

[dotes:

Far mest=ound capde. the full sosle oo |=yel is depantent upon the sound
card cutrentroiume zetilng in the miba e ullin

Cickon the Healp sutton kelow for more detolls

ok Clncel Help |

O Pigfomise [0 D~ hirmgd ity =l

] Unlte |dB Full Seale. Bl Percent Full Scale

0dB
1kHz
\olts RMS
RMS

6dB

White Noise

Pink Noise

3dB/Oct.

Noise Burst
Burst Time

Cycle Time

Burst Time "1000msec' Cycle Time "2000msec"

1kHz Tone
1,000Hz

Multiple Tones
10

(H2)

<Stop>

Scale



Tone Burst

Burst Time Cycle Time
Burst Time "1000msec" Cycle Time "2000msec" 1 1
<Stop>
IMD Test Tone
(Inter Modulation Distortion)
4 1(12dB) Detail
Swept Sine
Start Stop
Start Stop Linear  Logarithmic
Sweep Time
Avg 1 Peak Hold
FFT size
Level Sweep
Start/ Stop/
(dB) Frequency
Sawtooth
Sawtooth Wave Settings 1
Frequency / Slop
Triangular
Ditails
Pulse
Pulse Settings Pulse Width
Repetition Interval Single Shot Pulse
Square
Frequency  Duty Cycle Square Wave Setting
User Defined
User Defined
"WAV"
<Stop>
J- x User Delined Sienal ! WAV User Defined

[JI'I I (Laial - Signal <Pick>
Ditafte:,
: Ugar Dafing ;] WAV

RAM




SpectraLAB  ASCII

WAV
Import
Import
Import <File> WAV
Bits/
L/Rch
WAV
Fi Iyt Notes:
S ispats v Besinalidn Pt
EET—— | ™ [
' ' = Chanets n =
S spling Pratision m DC
" DC
i 20Hz
¥ Azscaldeka waliss o Wrmlﬁgmmh |
€ Tuéate st i i o
: : - DC
[ ] el | oo |
DTMF
(dB)
DTMF (1234567890*ABCD)
9-2 WAV (Save Signal ToWaveFile)
WAV
9-3 Peak Frequency

Peak Frequency

Notes:

Spectrum

9-4 Peak Amplitude

Peak Amplitude

"AC



Notes:
Spectrum

9-5 Total Power
Total Power

Spectrum Display Options Display Power Level
Power Level =nn.n

Notes:
Spectrum

9-6 THD(Total Harmonic Distortion)

THD
THD 1kHz
Notes:
Hanning Blackman
1024 FFT
Spectrum
9-7 Data Logging

Logging Options:

Tutput Threshald =
Thisshold [S=00
Lodgrigiatial Fegyeyapan=———— | || Eatcel |
i often 7 pessink 5 S5,
as@‘?fﬁ@h‘tﬁwah&;m1 A Tllsien) |t
: S '
mtssat |1.00 r Gféb.ﬂ_l._':'l'-:_r__i_lﬂ'ﬁ' ‘:! H-_ﬂF' .
[ M et R —
e || [ datelng i L
|| = Dyenatis
11 Ficks, ll fotepad exe
|

RMS
Spectrum

Output Data Type:

Peak Frequency -
Peak Amplitude -

Peak Frequency & Amplitude -

Total Power - RMS

Spectrum Values -



Total HarmonicDistortion(THD) - THD

Total HarmonicDistortion+Noise(THD+N) - THD+N
Inter Modulation Distortion - IMD

Signal ToNoise - SNR

Time Delay -

Output Threshold:

no data
-999

Logging Interval:

Frequency Span:

Custom
SNR

Output Filename:

Viewer Program:

Windows

File Mode:

Notes:

Output example:

Threshold

Full Span
THD THD+N IMD
Custom

ASCII
Notepad.exe 53kB

Data Logging On: Fri Sep 30 10:43:41 1996

Time Freq Amplitude(dB)
10:43:41 527.56 -45.60
10:43:42 495.26 -54.03
10:43:43 495.26 -49.83
10:43:44 1399.66 -59.01
10:43:48 1399.66 -59.14
10:43:49 516.80-56.83
10:43:50 549.10-53.37



9-8 Delay Finder

<Utilites>

W Usis Firider

0.000 msec  Steue e e

ot | | Mgt Prsesssing tee == |[Dommeec | |

Delay Finder Apply to Processing Delay cross channel processing delay
<Options> Settings Delay
cross channel processing delay Delay Finder
Options:
Delay Finder <Options> Delay Finder Options

Display Delay Values In:

Speed of Sound:
1,130 feet/sec
.myw%uﬂ;e .. Dt | .
Speed of Bound [ty HET . Maximum Delay:
arimum Disisy millsesondsy | 100
[T1 msec] [T2 msec]

(feet/sec) = 1000/(T2-T1)

<Run> Delay Finder

current processing setting Apply

9-9 IMD (Inter Modulation Distortion)

IMD IMD
2 IMD

IMD



Notes:
Hanning Blackman

4096 FFT
Spectrum
9-10 SNR(Signal to Noise Ratio)
SNR daB
SNR
Notes:

Hanning Blackman
2048 FFT

Spectrum

9-11 SINAD(Signal to Noise And Distortion)

SINAD FM (S+N)N dB)
SINAD SNR
Notes:
Hanning Blackman
2048 FFT
Spectrum
9-12 NF(Noise Figure)

NF Signal to Noise (dB) NF Transfer
Function 2 SNR

0dB Hz Processing Mode  Left vs Right  Right
vs Left Rch Lch Left vs Right

Notes:

Hanning Blackman
2048 FFT

Spectrum



9-13 RT60

RT(Reverberation Time) Reverberation

RT-60 60 B
RT

1 START

2D Surfsce

-mqn.‘.llrm.ﬁ Eista N

Fimevarsus Fraguancy

Laad.,,

Times Decay Plot 3-D Surface

= tetiled Sienal 1 e b fo- Acslirste MEsRrEmeits
w_]@l' Thevesse e a‘trpnfLr wolime or merears hesound sard mpitisam snd reseat the measyremant

<Reverb Time >

I Ptz heraion Time = T-¥5FEL fureanr i MEL SRR x|
LT [iw |rm§g: s 107 I :##"MSW.—'“Q.O'MUMO ~[lrr= -]
IT=20 Teverieral on T hieverzaa T isduer i

20

Rew i pharation T mo ot o)

a0 4arr san”
le ST {Ha:

Vs 80Hz 20kHz 1/30Oct
RT-60
RT-10, 20, 30, 40,50

Reverb



<Decay Plot>

<3-D Surface>

Reverb Decay

A0 vt A Uy Py

i

|
. I
SRS S A

B y@. i 13
Time {sere fdel:

Z

HEvETHemEton SUEImEES Fim

Amilitice (Gl

Reverberation Options

i LTy i) i

 Stbesbeptin e rop

U )

i
e

A

T ieings

& Suiiosder: ‘

Maximum Decay Time

Extrapolation Method

60dB

RT-10, 20, 30



Smoothing Method

None Awerage  100msec
Schroeder
Average
Typical reverberation times
/ all
-~
f
]

L Mazany

_'_,..-" Chiches:

Revetbaration / B 3
Time [seoonds)] /‘ dl?ly'"ﬁ:r.
-

L'
L
~
il =
1a —
-""-—‘-'-
Recording /-"'—"
Sluding _—
/_"-.
et
-—"""-.'
D .
AD B0 BO 100 200 400 BOOD 1000 A000 4000 10000

Room Yolume [ma]



10

SpectralLAB Authorization Key
(HARD-KEY DONGLE) HARD-KEY DONGLE
10-3
10-1
SpectraLAB
SpectralLAB Site Code
SpectralLAB Site Code ST
Site Code
FD
SpectraSoft CD 10-3
<License>-<Status and Authorization> License Status

Lmae&:lpﬁm' Stz
LI Katitharizet]
UF“" Jiiey Hultn;alan 3 Surtace display option Ttrautharized
GFT 404 Full Cefor 5 pectiogram disalay optor Linautfiorized _
OFTAE Advanced Ugtaye Analyze Lnagthorized :
[FT/30 Slanal Gerissatior Lty Upaitfioized. =1
F’re;:are Floppy to Recawe Lieae:l*afsvesw
e E}daémd [feammption;
IE CETIES ”“” I i) it Elltarfd.al'r]ijﬁmal}we( féahua—s.lgclude all hiodes, S pechiim, Tlmedﬁerlias Fhase &
onochiome 30 Suiface and S pectrogram Views. Narowband FFT sizes
Tr-‘mﬁ&r me Iﬂ Ff‘am Flﬁp@“ thmuah 32,768 polnts, 141, 1!32'\111.?'8 Cictave Anavss. Trigoetha
Markers: Dverlays P50 A\earagmu, Padk Hold, Deomation; Mis
B B Crmpenzation, &) B T SpachialwWeioghting: and Dyramio Uata Fachanige &
License Option =
Detailed
Description
[ T ——r
2 Exval oo Site Eocerac Fakifal b to verde o :bwmrrmmhmg&w
% Enberditactaation Soin Shovespies
L=
5 ‘f:urmwae rh-dielwhmml\ﬂaj,\dﬁmlau Tl dhe gads il nelichanzs.
bt Liriesa it i AL ekl e o =R R
nnuemr&wf:wamweaaaad
=T I | B S B | Helps |
<Authorize ..> License Authorization Site Code

<Print Site Code..> Site Code



Authorization Key Fax
Authorization Key
Authorization Key

Site Code
Site Code
Key SpectraLAB
Authorization Key
License Authorization Authorization Key
Standard Analyzer
[Status] Authorized Option  Unauthorized

Stantartl Analy:sr Alfratized
GBPT3 Wulicaler 30 Burface cisplay opfion Unsitharized
BPTN4 Fill Co ar Specimgram displa opon Un_a_'uthurizléd
DPT 06 Advancad Ooteve Anslsis AlfFarzod

! OPT 30 Signal Sereration Uil Unaythorzzd

(software key is active)

SpectralLAB License Status

(hardware key is active)

10-2

XX <Help><About>

Direct License Transfer
<license>-<Transfer license Directly..>
SpectraLAB
Select file to receive license

Authorization

Option/No

[Status]

4.32.xx



Transferring the License using a floppy diskette

A B B SpectraLAB
1 B A (4.32.xx) SpectralLAB4.32
2. B SpectraLAB B 30
No

FD
3. B <License>-<Prepare Floppy to Receive License> Prepare

Transfer Files FD (A¥

[OK] B FD

Frepare: Transfer Files

4.
5. A FD
6. A <License>-<Transfer License Out to Floppy.>
B 3
[OK]
C =N Belorsyoy ean barsler the losnse 16 5 Flppy disketts, the disketta must b
T prepare the floppy, plaee the diskatiz iy the computer whish = runnine fhe
[LINLICENSED oy of the saftuiaks, and sel=ct the L iserearifrapars Flisry o
Rezaive Licarzs> menu itam,
7. Transfer License Out FD [OK]

B FD

i . 5 -
| Transter Linensa Ot

e e

(T Goneal |




8. [OK]

Saund Techrology — SpectaFRO

10. B <L.icense>-<Transfer License in from Floppy.> Transfer License
In FD [OK] B

Trarister License In

Path covtaliing e snss-fles |ﬁ-

RN

11. [OK]
Sound Techro I-:lg_-:;.-' = Zpa= cir=PRO
Lizenss hes besrizusesssh r'hgr:mmsfemaﬁ i

12. B <License>-<Status and Authorization..> Status

Notes:

A
Site Code
FD B
10-3
SpectraLAB 26

SpectraLAB
SpectraLAB



SpectraLAB

-t . PARALELL

uUSsB uUsB

Administrator
Administrator

HARD-KEY DONGLE / Drivers DISK 1 of 1

SpectraLAB CD SpectraLAB
[ ]
1.
2. HARD-KEY DONGLE / Drivers DISK1of1 FD CD
CD
3. Windows
4.  A¥setupexe [OK]
5. Setup Sentinel Driver [Install Driver]
6. Sentinel key device drivers have been Successfully ins alled. Please
restart Windows
antinel Oover
This utility will install the device drver tor the hardware
based copy protechon key
i Install Deiver l
Unimstall Drivar I
i |
e USB
1.
2. HARD-KEY DONGLE / Drivers DISK1of1 FD CD
CD
3. Windows
4.  A¥setupexe [OK]



5. Setup Sentinel Driver [Install Driver]
6. Sentinel key device drivers have been Successfully ins alled. Please
restart Windows
7. USB Rainbow USB Pro SafeNet USB
SuperPro/UltraPro
ST w4 =Ty
IR ERPEE =W AT
=] a
& L DVD/CD-ROM ES4 7
= IDE ATAZATAPL T b0 -2
= USE (riverzal Serial Bug) 3 kO —3
- & Rainbow USE SuperPro
i T OO BT e LIS E M Lk b e
1. 4
2. Setup Sentinel Driver [Uninstall Driver]
3. Sentinel key device drivers have been Successfully rem ved.
autosetexe
11
111
FFT FFT
SpectraLAB 80X87
CPU
i486DX/25MHz 26msec Pentium 100MHz  8msec(1024
FFT size)
Time Series
3-D Surface Spectrogram Time Series  Spectrum
Notes:
Time Series FFT



11-2

Freqguency Accuracy:

Amplitude Accuracy:

0dB
SpectraLAB
compensation)
CD
Spectrum <Edit>-<Copy>
.mic xt .doc

Dynamic Range:

8 bit sampling precision = 48 dB
16 bit sampling precision = 96 dB
32 bit sampling precision = 144 dB

Notes:
8hit J/AGC
AGC
Time Series
Aliasing:
1/2
6,000Hz 3,500Hz

8/16 bit

2,500Hz

AGC

(mic

Real Time



12

121

<Alt> < > Windows
<Alt>-<\/>
<Al><T> Time Series

Accelerator Keys: <Ctrl + 0> <Ctrl>  <O>
. F5:  Scaling Control
F6:  Trigger Setup
F7:  Save Configuration File
F1: Help
F4:  Processing Setting
F8: Load Configuration File
F9:  Amplitude Calibration
F11: Generator
<Ctrl + O>: OpenWave File (Recorder, Post-Process )
<Ctrl + S>: Save Wawe File (Recorder )
<Ctrl +A>: Sawve Wave File (Recorder )
<Ctrl + P>:
<Alt + F4>:
<Ctrl +z>:
<Ctrl + Del>:
<Ctrl + Ins>:
<Shift + Ins>:
<Ctrl +L>:
<Shift + F5>:
<Shift + F4>:
<Shift + F3>:

The Return Key:
Real Time Post-Process <Return / Enter> FFT 1

The Focus:
Avg:

Notes:

12-2

SpectraLAB

Run/Stop,etc Real Time  Post-Process Avg



Peak Hold Processing Settings

Recorder  Post-Process

Real Time
By | o Mt o] T Peskiiold

<Run>
<Stop>
<Avg>
<Peak>

Recorder

s =

<Rec>
<Stop>
<Fwd>
<Rwd>
<Play>
<Scroll>

T I R O T [

Post-Process

mgt =] T peagnod oo 4 |

MAV

+|ooe

<Run>
<Stop>
<Rwd>
<Avg>
<Peak>
<Scroll>

Notes:
Display Option

[% Seleat Arrow:

(playback, filtering, cut/copy/paste)

ﬁ ~ Playbadk Button:
: <Edit>-< Play>

l& Filter Button:
L5 <Edit>-<Filter>

@.. Zoom Selector:




ity

[Fi

=

El Fl &

[T

Zoom In 2X: X 2

Zoom Out 2X: X 12

Zoom Out Full: X

Display options button: Display Options
<Options>-<Spectrum>

Line Graph button(spectrum view only):

Bar Graph button(spectrum view only):

Auto Scall: Y

'PiﬁffTﬁﬁlﬂ Plot Top: Y

Display Options

PlotRange 0.0 | Plot Range:

Display Options

- Channel Seledion(time series view only):
Ledn - anng] _';”
Mono Processing Setting
Time Series
] < Intensity Control (Spectrogram only): 256
Infensity j Spectrogram
Notes:
Display Option
12-3
* 345
Stognsd Postiragess  (10zsHz BBt Mona  FRmEi@Zpts [ Liniorm
(1) (2) (3) (4)  (B) (6) (7)
(1) Run status(Stopped,Running,etc):



) Mode:

(3) Sampling Frequency:

(4) Sampling Format (precision):
(5) Channel:

6) FFT size: FFT
(7) Smoothingwindow:

4000 Hz
5517 bz
HOAN He
B000 He
110325 He
{2000 Ha
16000 He
22060 He
24000 He:
220 Ha

v 4410 Ha
L5000 H:
Q0000 Mz
BT Hz

AA2ON Hz

Notes:

WAV

Processing
Setting

101072
AE0M0 He T
100600 He E24288 iy

{44100 Hz  [1BBIL  [Morip FFT 8192 pis

244

13 DDE
SpectraLAB  MS-Windows DDE Data Dynamic Exchange
13-1

DDE
VBA(Visual Basic for Applications)

DDE

SpectralLAB Run Stop
THD Spectrum

SpectraLAB  "advise" "hot link"

SpectraLAB "talk" "DDE "
DDE
SpectraLAB

DDE Server name; "Softest"




Topicnames Supported: "Data”

13-2 DDE

SpectraLAB

"[Run]"
"[Run#H"
"[Single Step]"
"[Go To #4"
“[Stopl"

FFT
WAV
"[Rewind]" WAV
"[Fast Forward]" WAV
"[Record]"

"[Play]'

"[Run Generator]"

"[Stop Generator]"

"[Trigger]"

"[Trigger On]"

“[Trigger Off]"

"[Trigger ReArm On]"

[Trigger ReArm Off]"

"[Mode Real Time]"

"[Mode Recorder]"

"[Mode Post Processing]”

"[Markerl xx]"

"[Marker2 xxx]"

"[Marker3xxx]"

"[Marker4 xx]"

"[Marker5 xx]"

"[Marker6 x]"

"[File Open FILENAME.WAV]"

"[File Open FILENAME.CFG]"

"[File Open FILENAME.CAL]"

"[File Save FILENAME.WAV]"

"[File Decimate FILENAME.WAV ratio]"
"[File Merge LEFT.WAV RIGHT.WAV]"
"[Reset Owerload]"

"[Average Size ##]"

WAV

AVG

FFT  ##

1 single

WAV
WAV

ReArm
ReArm

Real Time
Recorder

Post Process

1 xxxHz

2 xxxHz

3 xxxHz

4 xxxHz

5 xxxHz

6 xxxHz
"FILENAME.WAV"
"FILENAME.CFG"
"FILENAME.CAL"

WAV "FILENAME.WAV"

ratio FILENAME

WAV WAV

#H 1..1000 1001

Infinite



"[Reset Average]"

"[Minimize Window]"

"[Restore Window]"

"[Maximize Window]"

"[Logging On]"
"[Logging Off]"
"[Peak Hold On]"
"[Peak Hold Off]"
"[FFT Overlap ##"
"[FFT Size #4"
"[Sampling Rate #4]"
"[Window Bartlett]"

"[Window Blackman]"

"[Window Flat Top]"

"[Window Hamming]"

"[Window Hanning]"
"[Window Kaiser]"

"[Window Parzen]"

"[Window Triangular]"

"[Window Uniform]"

"Peak Frequency”
"Peakl Frequency”
"Peak2 Frequency”
"Peak3 Frequency”
"Peak4 Frequency”
"Peak5 Frequency”
"Peaké Frequency”
"Peak Amplitude"
"Peakl Amplitude”
"Peak2 Amplitude”
"Peak3 Amplitude”
"Peak4 Amplitude”
"Peak5 Amplitude”
"Peak6 Amplitude”
"Total Power"
"Total Power A"
"Total Power B"
"Total Power C"

ol B~ WN

o o~ WDN

AVG

FFT it (Post Processing
FFT #H

Bartlett

Blackman

Flat Top
Hamming
Hanning

Kaiser

Parzen
Triangular

Uniform



"THD" THD
"Spectrum”
"Phase" phase
"Time Series"
"Markerl Amplitude"
"Marker2 Amplitude"
"Marker3 Amplitude"
"Marker4 Amplitude"
"Marker5 Amplitude”
"Marker6 Amplitude"
"Overload Status"
"Overload Count"
"FFT Count” FFT
"Current Time"
"Total Time" WAV
"Logging Status"
"Peak Hold"
"FFT Overlap"
"FFT Size" FFT
"Average Size" AVG

"Smoothing Window"

Spectrum
1st column =
2nd column =

(H2)

Phase
1st column =
2nd column =

(H2)
(Deg)

Time Series
1st column =
2nd column =

(Sec)

13-3 DDE

spectrum

time series

1

2
3
4
5
6

WAV

1
(0..99)

(
Smoothing Window

Microsoft Excel 7.0 DDE module Example

THD

Sub LimitTest()

(1=true, O=false)

1...1000; 1001 if infinite)



‘SpectraLAB  DDE
ch = DDElInitiate("Softest","Data")

DDEExecute ch,"[File Open c¥softest¥config¥thd_test.cfg]"
DDEExecute ch,"[Run]”

'10 Sec.

newHour = Hour(Now())

newMinute = Minute(Now())

newSecond = Second(Now()) + 10

newTime = TimeSerial(newHour,newMinute,newSecond)
Application.Wait newTime

DDEExecute ch,"[Stop]"

Data = DDERequest(ch, THD")
thd_value = Data(1)

If thd_value<0.05 Then
MsgBox("Test PASSED")
Else
MsgBox(Test FAILED")
End If

DDETerminate ch

End Sub

1/3 Oct.

Sub ThirdOctaveTest( )

‘SpectraLAB  DDE

ch = DDElInitiate("Softest","Data")
MaxAverages = 20
AverageTimeMinutes = 1
CurrentAverage=0

Do
DDEExecute ch,"[Run]”
‘N
newHour = Hour(Now())
newMinute = Minute(Now())
newSecond = Second(Now()) + N
newTime = TimeSerial(newHour,newMinute,newSecond)
Application.Wait newTime

DDEExecute ch,"[Stop]"

DataArray = DDERequest(ch,"Spectrum™)



num_band = UBound(DataArray

Worksheets("Sheet1").Range(Cells(2, MaxAverages-CurrentAverag €),Cell(1 + num_band,
MaxAverages - CurrentAverage + 1)).For mula = DataArrey
CurrentAverage = CurrentAverage + 1
f CurrentAverage >= MaxAverages Then Exit Do
Loop

DDEExecute ch,"[Stop]"
DDETerminate ch

End Sub
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