YAV
SATlive

Functions, Menus and Settings
Version 1.40/26

© Dipl.- Ing. (FH) Thomas Neumann 2010-2011



SATlive Version 1.40.26 SATlive
Contents
License / Registration / TEerms of USe........cccciiiiimniiiiiiir s 9
1= 0 g Lo IR 1= = o) o SRR 10
BT 0 0T ) 107 =Y o - SRR 10
31 o o PP 10
(270 ] (g T (V11 IRYZY = (o o Tr=Ta (o o [T o o Lo 1o 10
TR ] T o PP 11
LIMITATIONS 0N the FULLVERSION.......ccoiiiiiiiiiii ettt e e 11
FINALIZATION Of the LICENSE........cceieiiie ettt a e 11
ReQUESE @ DEIMO KEY ... ..ccciiieieeeeee ettt e e e e e e e e e e e e e e e e e eeets e s e seeeaaaeaeeeeeeeeessnsnnnnnn s 12
[T F=T o] (oI (g L= T =T g T KL S 13
Do) o |1 YOO EPPTPPPR 13
7 1] o1 14
SATlive consists of four different MOAUIES:..........uuiiiiiiiiiie s 14
ANd SOME SUPPOIT MOTUIES: .......oeiiiiieiee et e et e e e e et e e e e e st e e e e e e e e e aaaaaaaaeas 14
HOW 10 iNVOKE @ MOAUIET ... ...t e e oo e e e et e e e e e e e e eeaen e e e e e e e eennnnaeeas 15
What are the different areas in SATIVE?.... ... e e 15
LanQUAGE FlES.... .ot e e e e e e e e e e e e e e e aaaaaas 16
ADBOUL this dOCUMENT. ... ettt e e e e e e e ettt et e e e e e e e e e e e e e e aaeeeennnnnns 17
1T 0 T TSP PURPNt 17
[T o g Lo VR (= Lo =P T U 18
MOVE the CUISOr USING KEYS.....cciiiieieiiititee et e ettt e e s e e e e e e e e e e e eeeeaesan e eaeseeeeeaaataaaeeranaaes 18
=T - Vo |1 o 19
I = T =3 [T o 1o o RS 20
Lo 1 1= o 1 o 1= 21
Using an external SigNal SOUICE. ......c.coiiuiiiiiie ittt e ettt e e e s ettt e e e e s sabee e e e e s sanbeeeeaesaneenennes 21
Using a measurement signal created by your COMPULET.............uiiiiiiiiiiiiii e 22
Measurement of an electronic device using the PC as signal Source.............ccccooviiiiiiiniineeeeeeeeee, 23
Loy 0 o J=T Lo IR =Ty o= o o 24
L= T T =Y 0 1= L 25
HOW 10 Start @ MeasUrEmMENt 7 ... ...t e e e e e e e e e e e e e e e e e e 25
How to prepare for the MeasUrEmMENt? ...t 26
How to deal With ProblemS?.. ... e e e 26
The Impulse - ReSpoNse MOAUIE...........eeeciiiiiiiiicirrrrrr e ssssss s s s s e e e e e s e s s s msmssssssssssssssesrrnennnnmssssrennnseren 27
The IMPUISE RESPONSE. ... .ottt et e e e e e e e e e e e et et e ae e ta s e e aeeeeaaeaaeeeeeeaesennnneeesnns 27
Select Measurement and start it (complex menu [ayout)..............eeeeviiiiiieiiiii i 28
Working With @n IMpPUISE FESPONSE......ciiii it e e e e e e e e e e e e e e e e e 29
Using the cursor in the Impulse - Response Measurement...........oouveeeiiiiieiccciiiiiiieeeeecee e e e e 30
Move the left WINAOW DOFAET.........ooiiiieee e e e e 30
Move the right WINAOW DOFET..........cooiiiiii e 30
CUL FIGNT OF CUISOT ...t e e e e e e e e e e e e e e aaaeaaeas 31
L1011 3 ] U =T SR 31
U] = Tot I I o - PSR 31
SAVE CUIENT WINTAOW......eiiiiieiiiiiiiee ettt e e e s et e e e s et e e e e e s ansse e e e e s e ssaeeeeesannssaeeaeseaeeens 31
o 1H ] To =T Lo [PPSR 32
Second IMPUISE FESPONSE trACE. .........ccc ittt e e e e e e e e e e e e e e e e e e e e eaaaeeeeaaaas 33
How to save the IMPUISE FESPONSE? ...ttt e e e e e e e e e e e e e e b e e e 33
Kind of trace display used in impulse response MOAUIE.............eeuiiiiiiiiieeeeiiiecccccee e 34
Time marker and Delay MatiX........covieiiiiiiiiiii e et e e e e e e e e eaaas 35
ROOM ACOUSHIC ANGIYSIS...... ettt e e e s ettt e e e e sttt e e e e s sbbeeeeeeeeeeeeeeeeeeaennes 36
Speech TransmisSION INAEX (STH)..ccciiuiiiiiiii e e e e e 36
The menu bar of the STIWINAOW.......cee e 37
[20Te] o oI AN oo T U <] (o3 @71 (o1 =1 o] o TS 39
THE MENU DISPIAY........ieiiiiiiie et e e e e st e e e e s abbeee e e s e aannees 40
THe MENU RANGE...... oottt e e e e e e e e e e e e e et eeeeeeeeeeaaaeeeeeennnnns 41
The MENU MEMOIY TIACE... .. ittt ettt e e e e e e e e e e e ettt e e e e e e e eeeana e e e eeeeennnnnes 42
ROOM - ACOUSTIC Parameter.........ooo e e e 43

© 2010-2011 Dipl.-Ing(FH) Thomas Neumann, http://www.take-sat.de/english/index.php = Page 2 of 228


http://www.take-sat.de/english/index.php

SATlive Version 1.40.26 SATlive
Load impulse response from file...........oooiiieiiee e 44
Set the parameter of the current measuremMeNt..... ..o 45
ComPIEX COMPENSALION. ......eiiiiiiiiiiie ettt e e e e sttt e e e e s ettt eeee s s aabeeeeeesasbeeeeeeeesesnsnnnnennnnnnnnes 46
Measurements in the Impulse - Response Module.............oooiiiiiiiiii e 47

LY == U =Y o 4= o PP 47
YIS R Y 1 (Y USSR 49
VIS PiNK . eteeeee ettt ettt e e e ettt e e e e eat et e e e e aehteeeeeeeabtaeeeee e e ttaeeeeeaantteeaeeeantaneeeeeeeanrnnnnrnnnns 50
Sweep measurement (IMPUISE FESPONSE).......u i iuiiiiiiiiiaaa ettt e e e e e e e e e e e e e e e e e eeeae e e eeeeeennas 52
OSCIlIOSCOPE. ...ttt e e e e e e e e e e e e e e e e bt abasaeeeeeeeaaaaeeeaaaeseesataanaaaaaeens 54
Files and Traces (Impulse response complex Menu layout)...........coccuuiiieiiiiiiiiee e 54
Save the IMPUISE RESPONSE.........ccoiiiiiitieeee et e e e e e e e e e e e e e r e e e e e aaaaaeeeeesraaans 55
Macros in impulse reSpPoNSE MOAUIE..........cooiiiiiiiiee e e e e e e e e e e e e e e aa e e eataeaeeees 56
Perform a FFT using the current impulSe reSPONSE...........ccocoiuiiiiiiiiieiee e a e e e 57
Trace Display options in the Impulse - Response ModUle.............cooiiiiiiiiiiiiiiiieee e 57
Windowing in impulse reSponse MOAUIE...........ocuuiiiiiiiiiiie e e e s e e e s saeeaees 58
L@ =T ) gl 43T Yo [ 58
Impulse response trace's POP-UP MENU..........iiiiiiiriiieeeeiiiiieee e ettt e e e e et et e e e e s aaabeeeeeeaabbeeeeesaabeseeeeerennes 59
Impulse response Menu bar simple Layout................uiiiiiiiiiiiiii e 61
Menu Tools in the Impulse - Response ModUle....... ..o 62
Right menu bar impulse response (simple menu 1ayout)............oooi e 63
Common menus for FFT module and MAT mMoOdUIe..........cuccccimrmrrcssmrerrnsssseeeessss e essssssssmessssssssssssses 64
FQ SCAIE STYIE.... ettt bbb e e a e e e e ns 64
OVEIAY ...ttt et e et e e e e e e e e e e ee e ab b e b —ae e e e eeaaaaeeeeeeaa e e b e e eeeeeara s 65
CUrsor MenU (FFT @nd MAT ). ...ttt e e e e e e e e e e e e s e ettt eeeeeeaaaaeeeesesaaaansnnrnnes 66
LT A O (1= S 1= 111 0T TR PP 67
[ oToTo i = Tt TN (o I o= o | (= P 67
Display range SEIECHON. .........ooii it e e e et e e e e et e e e e s anre e e e e e e abrenee 68
SNOW RANGE @t CUMSO ...ttt ettt e e e et e e e e ettt e e e e e e e e e e e e e e e e e e aaaeeaaaaaans 69
Trace diSPlay'sS POP-UP MENU.......oiuuuiiiiiiiiiie ittt e et e e e et e e e e e s b e e e e e e e nnbeeeeeaeeeaeas 70
FreqUENCY MATKEIS. ... .. .ttt e et e e e e e e bt e e e e e e b bt e e e e e e nbre e e e e e eeas 71
SIMOOTNING. ..ot e ettt e e e e bt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeees 7
SNOW VAIUES OF ...ttt e e e e e e e e e e e e et e e e e e e aaaaeeeeaeaaaaaaeeeeas 72
RV £= 10T o 11 (o] gl = Lo PP 72
(OT ] =TT gl = g o [ (oo | PSSP PPPRRTR 73
]| =T o = P 75
LOWESE Valid frEQUENCY ... ..uuiiiiiiiieiie e e e e e et e e e e e e e e e e s aee e e e e e e e e esaa e eas 75

N Y0 [0 A O (=Y - TP PPPPTR 75
WEIGNEING FIEIS.....eeeeeeeeeiiee et e e e e et e e e e e e e e e e e e eeernaan s 76
Ll I o T 11 = 77
S TSP P PP PPPPPPPR 77
D1 o] E= )V (] Lo o] PP 78
e I 1 1= 1T o3 1 1S 79
WX (o 11 o] g =1 I LU Tex 1o} o < ST 79
1Yo oo 5 = Tex 1 o] o U 80
Group-delay related f0.......ouuiiiii e a e e e e e e 81
Overlay and CalibDration.............ueiii oot e e e st e e e e s st e e e e s attaeeeeesantaeeaensennnerenrrrnne 81
(07 11107 - i o] o T 82
Create a Calibration file..........c.eio i 82

Using the calibration fil...........oooir oo 82
(07211171170 o T8 4 41T o 11 1S 84

FFT Menu bar (SIimple Menu [aYOUL)..........oooi it e s neeees 85
L 0 0T oI o T U 86
Trace Layout FFT Module, simple Menu layout...........ccoooiiiiii i 87
Trace Layout FFT module, complex Menu 1ay0Ut............oooiiiiiiiiiiiie e 88
=TT | 2= e 141 0 o (= O 89
0o o1 g 0= a1V o = | PSP PPPPRPR 89
(070] 0 i do] 538 {0 i (== T [ oF= Tor 143 T [T PSR 90
Feedbackfinder's right MENUDAT...........c..oiii ittt e e e e e e eeeeeeeeeennes 91

© 2010-2011 Dipl.-Ing(FH) Thomas Neumann, http://www.take-sat.de/english/index.php = Page 3 of 228


http://www.take-sat.de/english/index.php

SATlive Version 1.40.26 SATlive
JLILLCE T L .10 ¥ 92
The measurements in the MAT MOAUIE..........oui e e s 92
I AN =TT 011 =Y 0 0= 3 ) PR 92
o I == ET U =Y o 4= o PP 93
ComMPENSALE FFT (MAT ).t e e e e e e e e e e rbbe e e e e e e 94

THD (Total Harmonic DIiStOrtioN).........coui it 95

5 F T [ RSP 95

THD measurement in SATIIVE. ........ et eeeeeees 96

T 111 0o L3P PP 96

Transfer fuNCtioN MEASUMEMENT..........ocuiiiii e e e e e e e e e e e e 97

L ol I T o= Tox 1 (o7 | =1 o] PSP RUPPPUPPPPR 99
IMPEdanCE MEASUIEMENT...... oo e e e e e e e e e e e e e e e e eaaaeaeeeeeaesasanta e eeenanseaees 100
Impulse response MeasuremMeENt (MAT)........uuiiiiiiiiiiie e e eeeea e 101
Delay FINAEI (IMAT ). ettt ettt ettt e e e sttt e e e e e eatte e e e e e snteeeeeesanbbaeeeeeeeeeesssnnnnnnnnnnnes 102
Setting the Delay for MAT MeEasUrEMENES........cooiiiiiiiiieiiiieie ettt e et e e e s eeeeeeeeeeeeeeees 104
Auto-Delay FUNCHONAIILY..........ooiiiiiiiei et e e e et e e e s sneeeeeeeee 105

L= 11T 1 PP PERR 105
Visual indication in the delay-time display............cooiiiiiii 106
Menus in comMpleX MENU MOAE..... ..o i et e e e e e e e e e e e e e e e e e e e e e eaaeees 107
Bl = TeTc o 1= o] F= YA L TSSO 107
Mic-correction, TOOoIs and INFO (IMAT)....ceeii it e st e e s et ee e e e e e enrees 107
1Y o 1U I oo ] PSP 108
17N 1Y o Yo [PPSR 108
PSP PRSPURR 108

ol =T To IS o1t o o =T o) o TSRO 108
Bz 10 153 (= U] o 170 o T 109
IMPUISE RESPONSE. ....ciiiiiiiiiiiie ettt et e e e e e e e e e bt e e e e e e eeeaeas 109

MAT Kind of Measurement, Overlay and Tracemanager.............ccuueieeiiiiiiieee e 110

YN [o [1 i oTa = I 10 Ta o3 o] o TSN 1Y/ 1N 110
RIGht MEnU-Dar IMAT ...ttt e e ettt e e e s a bt et e e e e abb et e e e et et eeeeeeeeeeeeesnnees 111
Right menu bar RTA and IMpPedancCe............oooiiiiiiiiii e 111
Right menu bar transfer fUNCHON....... ... e 112
Right menu bar MAT-FFT and MAT-FFT and Spectrograph..........cccccceeviiiiiiee i 113
Right menu bar impulse reSPonse (MAT)........uiiiiiiiiee et e e e e e e e e e e e e e e e 113
Trace Layout (MAT complex MenU lIaYOUL)..........ccccuiiiiiiiiiiiiee e 114
The Amplitude-Threshold Setup WINAOW............uuuuiiiiieii e 116
Set the Amplitude — Threshold value in the FFT measurement...............ccovveiiiiiiieiiicccccie e, 116
Menu Delay in the MAT MOAUIE.........o et e e e e e e e e 117
The pop-up menu of the delay display area.............oocueiiiiiiiiii e 118
Menus in the SImple MENU [AYOUL...........oo i 119
The menu Delay in the MAT MOAUIE.........oooiiiiiiii e eneeees 119
Upper Menu (MAT simple Menu [aYOUL)...........ooiiiiiiiii e 120
The pop-up menu of the SAVE button (MAT ModUIE)..........uueiiiieeee e 121
Menu Tools in MAT (Simple Menu [aYOut)....... ..o e 122
Additional for RTA MEASUIEMENTS. .......cicuiiiieeeieiiiie ettt e e eette e e e e e e e e e e snbee e e e e e enbeeaaaeeaeaeeens 124
Additional settings for the FFT measurements. ...........cccciiiiiiiiiiii e 124
Additional settings for the FFT + Spectrograph measurement................ccccooeeeiieiiiiiiiiiee e, 124
Additional for Impulse ReSpoNSe MEaSUrEMENt...........cccoeiii it 124
Trace layout MAT (SiMple MENU [aYOUL).........ueiiiiiiiiieie e e e e e 125
Select the Input used for RTA and FFT measurement............ooooiiiiiiiiiiiiiiiiee e 126
LGN =Yoo [=1 o= 11 K (1Y N I TR 127
BOtOM MENU Bar IMAT ...t e e e e e e e e e e et e e e e e e e e e aaeeeeessaaaaaeeeeeeeenennaaeees 128
1T 1T o PPN 129
SEIUP =3 1/O AEOVICES....eeeeieiiiieiee ettt e oo ettt et et e e e e e e e e e e e e e s e e nnnntennneeeeennn e eeeaeenes 129
0 Lo [0 X g g Lo To LYY =Y 1= Tox 1] o TS 129
8 Lo [ o T [T o 18 o JE=T=Tex 1 o] o 130
WAVE 1/Q SBIUP. ...uutiieieieiiiie ettt e e ettt e et e e e e e e e e e e e e e e abab b s b e e e eeeeaaaaaaeeerraanns 131
DireCtSOUNA(R) 1/O SEIUP. ....ciiiiiiiiiiie ettt e e s e e e e s et e e e e e e e e e e e e e e e e as 132

© 2010-2011 Dipl.-Ing(FH) Thomas Neumann, http://www.take-sat.de/english/index.php = Page 4 of 228


http://www.take-sat.de/english/index.php

SATlive Version 1.40.26 SATlive
F S (o B @ =T (1] o F PRSPPI 133

F ] (@ N1 o [ P PPPRUPRRRPPPPRPIN 136
Add, delete and modify the rOULING..........ooiiiiiiii e 136

Bt @ FOULING. ..o e e e e e e e e e e e e e e e aaaaaas 137
Select an ASIO-ASSIGN ROULING.....ccooiiiiiiii e 138
Manage delay-time in ASIO-ASSIGN......coiiiiiiiieiii e 139

SEIUP =3 USEI IMACTOS. ...ttt oo oo oottt e e e e e aaaeae e e e e e e e s nnensseeeeeeeaeaaaaaaaeees 140
SELUP > USEI WINAOWS.....eetiiie ettt e e e ettt s e e e e e e e e e e e e e eeesessbana e aeseeeeeaees 142
LY (1] oIl D] o= Y 143
F =TS o T O 0] o T = PRSPPI 144
Items with configurable COIOIS.........ooiiiiiii e 145

FONE SIZE... ettt bbbt n e e e e e 147
Setup Display OPLiONS. ...ttt e e e e e e e e e e e e eeeaaaaaaaaaaear i aaaaae 147

(0] 0] i o] o = T PPPPPRPPPRPPN 147
TransParent LADEIS. ........cooo e 148

MENU LAYOUL. ...ttt e e ettt e e ettt e e e e et e e e e e e enbbeeaeeeaeeeas 148
Layout of the cursor's intersection with the selected trace.............oooooiiii s 149
STy 0 o T 1V == U =Y g1 o | PSPPSR 150
Loy 0 o Rl LT (1 = 152
Setup -> Features, Section Warnings and UNitS............oooiiiiiiie e 153
Setup->Features SECHON SEIUP........coooii i 154
Setup -> Features Section Fileinfo..............uueeiiiiiiiiii e 155
Setup -> Features ASCII, Jpeg Quality, Temperature, Language...........cccueeeeeiiciiiiiiieeieeeeeeeeeeennn 156
SEIUP = POST PrOCESS. ...cii i e e e e e e e e e e s e e e a e e e e e e aaaeaaeear 157
Setup — AdvanCed SamPliNg........ccoooiiiiee e a e e ———————————————aaaaaaar 160
TiME SYNCRIONIZALION.......eeiiii et e e e e e e e e e e e e e aaaaes 160
Setup -> Internal ConfiQUIAtioN..........cooi i e e e e e e e 162
L0 (0Tt QRS 1Y 11 o P UPPPRT 163
@7 o T2 Q1 1Y [ Yo = SRR 163
@700 1 (o o 1Y o TN 4T T 163
(@0 I eTo 18] 1 e (o311 i TN 01 00 o o TSSO 163
@7 ] o] USSP 164

L€ 1o o T PSSR 164
LY (0] oI Y D T o] - 165
1 =Y o 10 =Y 1o 166
Ly o 2 =Y o o o V1] T o o Y 167
ReGISIration MENU...... ..ot e e e e eaeae e e e e e s s e e aasbnbraareeeeaeaaees 168
LU IR 3 o T o =Y o 1 168
Register USING INTEIMET.......oooi e e 168

INSTAIL @ KEYFIlE.....ceeeee e e e e e e e e e e e e e e 169
REQUEST FUII KKEY ... e e e e e e e e e e e e e e e e eaaes 169
INSTAILFUIL KEY ... e e e e e e e e e e e e e eaeas 169

TYPE N FUIl VEISION KBY ... e e e e 170
Remove SATIive Key from this COMPULET..........ooiiiiie e 170
L5700 T4 =TI 1= 3 =T - T o) 171
The pop-up menu of the signal-generator area..............ccuevieeiiiiiiie e 171
Setthe OUIPUL IEVEL ... ..o e e e e e e e e e e e ae e e e e e earaaaaas 172
L =0 [UT= g o P 172
(@101 { o101 <o ] - PR SRTSPPP 173
SWEPE SINE (SWEEP). .. eiiiiiiieiii ettt et e e ettt e e sttt e e e e s e bt e e e e e e nsbe e e e e e annbbeeeeeesnbteeaeeaaaaeas 174
SWEED PrESEIS. ... e e e e e e e e e aaaaas 174
Y oY Y PN 175
Start the OULPUL SIGNAL........ .. e 176
Y= ] o] = O PSP PPPPPPPPPPPPPPRS 176
QLI LT Lo =T 1 T4 T Vo - 177
ST Te ] LS (=TSSP 177
= TS (Y = T = PR 178
Lower area of the traCemMaNagET..........oouuiiiiii it e e s e e s e e e e ae e as 178

© 2010-2011 Dipl.-Ing(FH) Thomas Neumann, http://www.take-sat.de/english/index.php = Page 5 of 228


http://www.take-sat.de/english/index.php

SATlive Version 1.40.26 SATlive
Offset, Color and SMOOTING.........cooo e e e e e e e e e e e e e e e e e e e e eeeannnas 179
Weighting @nd @VEIragiNG.......cccuuuiiiiiiieeiie ettt e e e et e e e e e e e e e e e e e eeraaas 179

e 4] [ T PP 180

O] aTo NV =T = To | o T 181
SEIUP WEIGNTING. ..cee et e e e e e e e e e e e e e e e e e e e aaaaaeaas 181

£ 0 Lo T £ N o O 182
[ F= TS T ote] g <o [T =1 (o] o - 182
Theory of the SMOOth FFT ... e e e e e e e e e e e 182

R 11T =T T L= oo R 184
Absolute and relative LeVel....... ... e s e 185
Calibration of the @abSOIULE LEVEL............ueiiiiiiii e e e 186

e o= 188
o)1= Tot =YY (o T PSSP URT T 188
= ] o= USSP 188

L (=T oT= T = 1T o T PP 189
Adding speakers t0 the PrOJECL.........ooo i 190

THE ProJECE MaANAGET ... .. .ot e et e e e e e e e e e e e aaaeaeeas 191

[T 0= =1 = 192
Working with Target Traces.........occiiiiiiiiiiiirrr s 193
Create a user defined Target Trace. ... ..o e 194
Load and select a user defined Target TracCe........ccuuuiiieiiiiiiiiee e 194
Invoke the Editor for the Target TraCe........ocueeiiii i 195
The Editor for the Target TraCe. ..ot e e e e e e e e e e e e e e 196
TRE XoCUMVE... ottt ettt a et e e bt ekt e e b et e e ea b et e e be e e e aa b e e e e b bn e e e e e e aeeennaan 197
Show / hide the Target TraCE.........ccooi i e e e e e e e e e e e e e e e e eeeaaaaaeeas 197
0 T= LT o2 4 07T 4 =3 1T o 198
The Virtual EQU.....c.oo e sssss s sssse s s s s me s s sms s s n s s s ms e s e s s s s mn e e e n e s e s mn e e e ne e e snnnnnnnnes 200
Change the mode of operation of the virtual EQ..............ccoiiiii e 200
Select Bandwidth mode for the virtual EQL............cooiiiiiiiii e 201
Add/remove an EQ DIOCK.........oooi e 202
Invoke the editor of the virtual EQL...........coooiiiiiiiii e 203
o [ = o T T = o o PSR 203
Edit the virtual EQ USING the MOUSE........ccoiiiiiiiii e 204
LTI/ E= 10 L @ =T TSRS 205
Show/flip the trace of the virtual EQL...........ooooiiiiiii e 206
Apply the virtual EQ to the live trace or to the SUM trace.........cc.eeviiviiiiiii i 207
Save the settings of the virtual EQ...........ooiiiiii e s 208
Load saved settings into the virtual EQL..........oooiiiiiiiii e 208
= 1 QO I - = 209
Display / Hide the Peak TraCe..........uiiii ettt 209
Select the trace to feed the Peak TracCe.........ocuuiiiiiiiii e 209
Use averaged Values for the Peak TracCe..........ocuuiiiiiiiiiii e 210
TS A Y= 1 G I = Lo PP 210
Use live trace's smoothing for the Peak TracCe............ueeeiiiiiiiiiiiiai e 211

BT =Y L= o7 =Y o R I - o - 211
LT3 a1 17 N4 Y- PSSR 212
Settings related to the SEleCted traCe..........ueeiiiiiiiiiii e 213
Addition of the selected Trace and the live TracCe..........ccccvviiiiiiiiii i 214

Menu Addition Of SIGNAIS........coii i e e e 215

Setting window for the Live-Add Trace.........c.ouiiiiiiiiiiiie et 216

ThE MENU PrESelS. ..ot e e e e e e e e e e e e st eae e e e eaaa e e e eeeeeennnan 216

LI L3N 1= 10 R 1 Yo - USSR 216

The Delay Suggestion TOON..........cciiiiiii i 217
Functionality of the Delay Suggestion TOOL.........oouuiiiiiii e 217
Parameter for the Delay Suggestion TOOL............oiiiiiiiii e 217
The display Of the FESUILS........ooi ettt e et e e e e e e e e e e e e e eeeeennan 218

L LT T I - Vo = PR 219
Assign @ trace 10 @ QUICK-TIACE. ......co ittt e s rnb e sbe e e e saneas 220

© 2010-2011 Dipl.-Ing(FH) Thomas Neumann, http://www.take-sat.de/english/index.php = Page 6 of 228


http://www.take-sat.de/english/index.php

SATlive Version 1.40.26

ShOW / NidE @ QUICK=TTACE. ... .. i iieiee ettt e e e et e e e et et e e e e e et e e et e e et e e e e eaneerrass 222
RENAME @ QUICK-TTACE. ... eeeeee ettt e e et e e e et e e e e et e e e e e e e e s e e e e e e e eenaeens 223
SAVE A QUICK-TTACE. ..ceee i eeeeee ettt et e et et e e e e e et e e e e e et e e eae s e eaereeaeeen e e enrenss 224

(03 1=F= T W O IV [l I = 1! = T TP 224
STV 0 0 T I = Lo T TR 224
Settings and ToolS MENU (SUM TTACE)......cuiiiiiiiiiii ittt e e e e eeeeeeeeeeeees 226

I8 2 2= 10T LGS T 227
LG L= ET =Y 1 ) o] 10 = 14 o o T 228

© 2010-2011 Dipl.-Ing(FH) Thomas Neumann, http://www.take-sat.de/english/index.php

Page 7 of 228


http://www.take-sat.de/english/index.php

SATIlive Version 1.40.26 SAT"“'E‘

Thank you for choosing SATlive.
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License / Registration / Terms of use

If you like SATlive after some testing, you can order the full version which does not
contain any limitations.

Please use the demo to check the program's compatibility with your hardware and
operating system.

If you're facing troubles with the demo, the full version will not fix them. In this case
please feel free to contact me, so we can try to solve your problem prior to
registration.

Please understand, that no liability can be take for the proper function of the
software with a specific hardware configuration. This case does not establish any
claim to refund.

According to today's level of engineering it is impossible to build a software which is
properly working on all hardware / OS configurations.

Please report all kind of problems to the forum or via e-mail (SATinfo@take-sat.de).

The process of demo registration starts with the request of a demo key. The demo

key has to be enabled after you received it via e-mail.

To get and install a full version license, please follow the steps shown in the full key

menu

There are two kinds of registration:

* FULL: This license is linked to one computer and no physical device is used.

« DONGLE: An external hardware device, a so called dongle is used to enable
the software. Therefore the license is not tied to a certain computer.

The current price list can be found in the internet at http://www.take-

sat.de/english/order.php, where you could place your order, too.

After the purchase is completed, then in case of Full registration the buyer (license

owner) gets the KEY-files via e-mail, which enable him to create a full-version

basic-key. For the completion of the registration, he needs to send the full-version

basic-key via e-mail to Registration@take-sat.de. In return he receives a key-file

which will unlock SATlive on the PC on which the full-version basic-key was

created.

© 2010-2011 Dipl.-Ing(FH) Thomas Neumann, http://www.take-sat.de/english/index.php = Page 9 of 228


http://www.take-sat.de/english/index.php
mailto:SATinfo@take-sat.de

= -
SATIlive Version 1.40.26 SATIIU'E‘

* For the dongle version, the buyer (license owner) gets a small hardware device,
which could be plugged into any usb port. SATlive will operate as long as the
dongle is attached to the computer.

» All following updates and versions (until recalled) are licensed to the license owner.
Just look on the sat-page (http://www.take-sat.de) and when you see a higher

version-number just download the newest version.

Demo version

The following limitations apply to the demo version:
* When starting the program there is a DEMO display for 10 seconds.
* The program stops after 10 minutes of operation.
* The program runs only for 30 days after first start.

* You can register for a 30 days full featured demo using the demo basis key.

Terms of license

Demo:

*  You are allowed to handle the demo to other computer-users, so that they can also
test the program. This is only allowed on the condition that all files are handled
completely and in unchanged original state

* Remark for online-representatives, shareware-dealers and shareware-distributors:
This demo can be put on CDs or be offered in online-services.

* The newest version is available for download on http://www.take-sat.de

Both, full version and demo:

» There is no liability on the declarations made in this help file and | reserve the right
to change it without notice. There is no liability for the correctness of the
declarations and descriptions in this file.

* Your report of problems or bugs helps to make the program and the help better.

* | don't take any guarantee for the suitability of this program and/or other programs

for a special case of application or special hardware-configuration.
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» | take no liability for any kinds of damages which result from the application
of this program or the inability to use this software. This includes the loss of
profit, the loss of data and all other material and immaterial damages and
deduced damages. This applies also in the case that I've been informed of the
possibility of that kind of damage.

* Any bug report can help to make SATlive better. So please report bugs using the
error reporting window.

* Itis not allowed to disassemble and/or to patch this program or parts of this

program or any other file supplied with this demo or full version.

Full-version

* | grant you, the user and owner,. the license to copy the software on one computer
and to use the program on that computer. It is allowed for other persons to use it on
that computer too.

» Both licenses, full and demo are valid for one computer only. The user selects this
computer by creating the basic-key on that machine. The keys will work only on the
machine where their basic-key was created.

» The user declares his convenience with these terms of license without any

limitations by installing and using this program.

LIMITATIONS on the FULLVERSION

* This software is only dedicated to the user and license-owner. It is not allowed to
handle the license to other people, to sell or rent the software, the key-files or the

dongle either temporary or lasting. To do so, a written permission is necessary.

FINALIZATION of the LICENSE

The license is valid until finalization. The license is finalized, even without notice, by any
offense against these terms of license. After finalization you must destroy the original
license and all kinds of copies of this program. On demand you have to confirm the
destroying of the program and of the copies by a written statement.

All product- and company's names are trademarks of the corresponding manufacturer.
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Request a Demo Key

The first step to get the 30 day unlimited demo is to request a demo key.

% Reqgistration

J % Demoversion  F % Request dema key
% Fullversion » % Enable derno

Iﬂ [l "SRR | R

Open the R Request Demo Key window located at o) Help menu -> @, Registration ->

Fleaze Mail this B asic Key

Demoversion.

Now mail the demo basic-key

shown in the window to the e-

mail address Demo@take- INEU:WFCTJnYLTAEPkS?X

sat.de. to Demal@take-sat.de

You can either create the e- ¥ Cancel |
mail by your own and add the 54 e-mail | = Test File (7t | A

demo basic-key using copy
and paste, or simply click on the & e-mail button to let SATlive create the mail.
If your PC is not connected to the internet, you can store the information into a text file
using the Text File button. Use a portable device to carry the file to a PC with an internet
connection.
In return you'll receive the demo key, which you need to activate.
Hints:
* The demo key you'll receive is valid only on the computer where the demo basic-
key was created on.
+ Please use the & e-mail option to avoid typos, which would delay the delivery of
the demo key.
* Please check the date and time settings of your computer before the creation of the
demo basic-key.

» The demo-key handling is not automated, so please allow some time for response.
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Enable the Demo-key S EEN S BENSEEIN R, Request demo key
Py Fulversion  » &y Enable demo

After the request of the demo key
you'll receive the demo key via e-mail. Open the %, Enable Demo window located at

= Help — @, Registration -> Demo version

ive Enable demo |Z| |E| E'

Pleaze copy the demokey into the figld below, then click OF

X Cancel | o 0K

Just copy and paste the demo-key from the e-mail into the editor field on the enable demo
window. Then click on B OK and restart SATlive.
Hints:
* The demo-key you'll receive is valid only on the computer where the demo basic-
key was created.
* Please check your date and time settings before creation of the demo basic-key.
Dongle Dongle Removed %]

An external hardware key device for the USB port,

LOCKED

a so called dongle, is available for SATlive. The
dongle enables SATlive on the computer on which
it is plugged in.

SATlive locks if you remove the dongle. Inser Dongle to Uniock

If the dongle is plugged in again, then SATlive

“ersion

unlocks and you can go on working. Mersion: 1.32.1.33

i i i u SAT: DONGLE Test
If you close the window, SATlive terminates. e s

Uzemame MAT: DONGLE Test

You can check for a valid dongle in -

N Setup -> = Internal Configuration. Win XP Service Pack 3
Hints:

* The dongle must be plugged in before SATlive is started.

* The current display settings are stored on the dongle.
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Basics

All rights reserved by Dipl.- Ing. (FH) Thomas Neumann (1998-2011).

The author does not take any liability for damage caused by the usage of this
software.

This program is able to create sounds, which can destroy technical equipment and
cause damage to human hearing.

We suggest that you start with very low level and then adjust them to the level
needed.

For proper usage of this program you need basic knowledge of working with a

computer and of acoustic measurement.

SATlive consists of four different modules:

HH H 4l

Impulseresponse FFT MaT Feedback,

Impulse response: Here you can measure the system's impulse response using a
maximum length sequence (MLS), or calculate it by comparing two signals.(Music
Impulse Response (MIR)). An oscilloscope and a sweep based measurement can
be found here as well.

FFT: Shows phase and amplitude response of the impulse response measured in
impulse response module. Furthermore you can compare and analyze traces
MAT: Performs a dual channel FFT, shows the 'classic' RTA display or a FFT of
one or both input channels.

Feedbackfinder: This tool searches for the frequency with the highest level, and

displays the corresponding filter of a 10/15 or 30 band equalizer.

And some support modules:

N Setup Allows you to customize SATlive to meet your needs.
@ Clock Shows the current time or counts down to a given time.
Project management Eases the handling of larger speaker configurations.

= Help Information access to the help file and the registration menu.
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How to invoke a module?

To invoke a module, simply click on the particular button in the upper menu bar.

If you want to create a FFT of a measured impulse response, just invoke the FFT from

within the impulse - response module.

What are the different areas in SATlive?

Because you can move the menus, the positions mentioned below refer to the default

positions.

Upper menu-bar located directly below the module - selection menu. Here you find
the main measurement functions.

Infodisplay located at the top of the trace display window. Shows information about
the values at the cursor's position.

Tracewindow the main window, showing the current trace(s). In most cases its
pop-up menu contains tools and functions for analyzing the current trace.

Lower menu-bar located below the trace window, it contains functions and settings
for the layout of trace window. In MAT module it also contains functions for delay
setting.

VU-meter located right of the trace window. It shows the current input levels.

Right menu-bar this menu is located below the VU-meter and features more
functions.

Generator located on the lower right edge. It supplies different kinds of audio-

signals.
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Language files

- This information is not valid for the Spanish language version of SATlive —

All the text information used in SATlive is stored in an external file, the so called language
file.

You can select the language file you want to use in the Setup Languagefie

D \DelphirunSatlivel\englishMew: slif

-> Features window by clicking on the change button in the Changs

lower area.
This opens the language file selection window.
To select the language file you want to use, click on Select Language File.

The top most line shows the name of the

iedLanguage File

currently selected language file. If no valid
file is selected, then this line shows ---.

The bottom line shows the folder in which the

currently selected language file is located.

Hints:

* On the start of SATlive the software scans for language files in the current directory.
If it finds more than one language file, it uses the youngest file of the selected
language.

* If you're using an older language file, which may lack some .. A
strings needed, SATIlive will display Text ID: followed by the
missing index instead, and it will show the language-file selection window on each
start.

* On the first start of a new version the language selection window is shown during

start-up.
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About this document

Hint:

Button's names and menu entries are shown in bold letters: Button kd Save means
that you need to click with the left mouse button on the button labeled 'Save'.
Please be aware that in some modes, the buttons carry only the icon, not the label.
When you need to select an item from a menu or a list, the different steps are
separated by an arrow. Setup -> Options means: Do a left click on the button
Setup then select Options from the pop-up menu.

Nearly all buttons and displays in SATlive contain a pop-up menu. On the buttons
this is indicated by a small arrow at the button's right side. To open a pop-up menu,
you can either perform a click with the right mouse button on the button or a click

with the left mouse button on the arrow.

SATlive features two kinds of menu layout which can be changed in the setup ->

display window.

Terms

Live Trace and Current Trace are used to label the result of the current
measurement. Depending on the module, the measurement can be still active or
finished.

The Selected Trace is used to indicate the trace currently selected for processing.
By default the Current Trace is also the Selected Trace.

The Current Measurement is the measurement which created the Current Trace.
Pop-up menu: A pop-up menu, also known as context menu, contains specific
functions for related area. You can open it with a click with the right mouse button
on the related area (button, display and so on).

In a menu bar a pop-up menu is indicated by a small arrow at the l.j
button's right side. You can click on the arrow with the left mouse

button to open the pop-up menu.
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* In SATlive the term Peak is used for the point with the highest absolute value.

o |n the impulse - response module, the position of the Peak is very helpful for the
time alignment and can be used as the reference for the window's position or
the group delay.

o |nthe MAT and FFT module the Peak is the point with the highest amplitude
value.

o Use the shortcut P to place the cursor at the current trace's Peak.

* The FFT Resolution indicates the distance between two points calculated by the

FFT algorithm. The FFT Resolution is displayed in the selection of the FFT size. A

better resolution means a larger FFT size.

Memory trace

In the impulse - response module, in the FFT module and in the MAT module you can
copy the live trace into a memory using the shortcut F5.
This copy, called the memory trace, gets exactly the same settings (Gain, smoothing) as
applied to the live trace. The shortcut F6 toggles the memory trace's visibility.
Hints:
* The memory trace is lost when you exit the program or assign a new memory trace.
* Inthe impulse - response module the current impulse response is assigned to the
second impulse response trace, i.e. in that case F5 is similar to a click on the
Assign button in the top menu bar.
* To read out the values of the memory trace you select it as the selected trace.
* You can use the function Load memory trace from file in the M Tools menu to

assign a stored trace to the memory trace.

Move the cursor using keys

The following keys can be used to move cursor in SATlive:
* Cursor right, Cursor left move the cursor one step in desired direction.
* Cursor right/left and Shift move the cursor by ten steps.
* Cursor right/left and Ctrl move the cursor by one hundred steps.
* Home Set the cursor on display's right border.

* End Set the cursor on display's left border.
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Averaging

Averaging is available for all measurements in SATlive.

If you use averaging then the same measurement is performed more than one time and a
mean value of all results is calculated and displayed. This reduces the influence of
ambient noise to the measurement's result.

* Inthe impulse - response module the trace is shown after all measurements are
done.

o The amount of measurements to be averaged is selected in the measurement's
setup.

o |In setup advanced sampling you can select the way SATlive handles differences
in the single measurements.

* Inthe MAT module all measurements are performed consecutively and a so called
FiFo averaging is used, except for the Average All setting.

In a FiFo (First In, First Out) averaging the results of the older measurements remain in
memory. When the memory is filled up, then the oldest measurement is replaced by the
current measurement's result.

After each measurement, the mean value of all data in memory is calculated.

There are two options for the calculation of the mean value in the MAT module.

* First one is the complex averaging, which is performed prior to the calculation of
amplitude and phase values.

» Second one is the RMS averaging, which averaging calculates the amplitude value
of each single measurement and averages the amplitude values. This excludes the
phase from the display and makes the amplitude display more stable, especial for
larger distances between the speaker and the mic.

* There is no FiFo averaging used MAT module ff you select Average all Values.

The amount of averages and the averaging mode can be set in the layout area, which is

located in the bottom menu area.
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Trace's description

In SATlive you can assign and edit a description to every trace.

If you select remarks in Setup -> Features -> Fileinfo then the trace's description is
shown when the trace is used as calibration, overlay or mic - correction data.

You can edit the trace's description in the information window. You can toggle the trace's
weighting using the button right of the editor field.

A1 Timetrace

Impulzerezponze: Mo filename aszigned
Mo description found.
Created using MIR, 231002006 17:40:16

Samplerate :48.0k Samples/s Rescolution: 32Bitz per sample
Peak: 0,00ms=, [0.00m] POS

Type the inforamation here using your keyboard -

x Cancel / Q.

Filginfo

You can open the info window by:
* A left mouse button click on the symbol E&
* Using the shortcut | on your keyboard.

* If the option Show Fileinfo when saving is selected in &N Setup-> & Features,

then the info window shows up every time you save a trace.
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Connections

In order to do correct measurements, you must wire SATlive correctly.
WARNING:

*  Wrong connections can destroy the pc's soundcard or

even other parts of the pc.
* NEVER connect an output or input to a speaker output or mains.
* Lower all external volume controls to minimum before starting SATlive.

The Output signal (soundcard's Line out) should be connected to an input of the console
or of the device under test.

Using an external signal source

CHLTRLIT [ PLIT

PRE-AM P

* The Reference input (By default Left In) receives the signal from the external

source.
* The measurement mic is feed into the Mic input (By default Right In).

* Make sure that you feed exactly the same signal into the computer and into your

sound system.
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Using a measurement signal created by your computer

Dutl
Dut R

I L
IR

CLTPLIT [PLET

PRE-AM P

* Feed the output-signal from the computer's Audio-output into your soundsystem
and in the Reference input (By default: Left Input).

* Feed the signal of your measurement mic into the MIC input (By default: Right
Input).

* You can either use an external mic-preamp or an audio-interface with a build-in
preamp.

* Your measurement mic will need phantom-power.
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LY
SATlive

Measurement of an electronic device using the PC as signal source

Dot L
Out R

I L
MR

CHLTELIT

EQ

IMPLIT

* Feed the signal from the PC's audio-output into the device under test and into the

Reference input (By default: Left Input)

» Feed the output-signal of the device under test into the MIC input (By default: Right

Input).

* Never connect any speaker output to an audio-interface.
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Setup and verification:
* Use the VU meter to adjust the levels. Select Pink Noise at the signal generator

and start signal using the speaker symbol ﬂ or the shortcut G. Adjust the level
using the level adjustment in the signal-generator section or the shortcuts arrow up /
arrow down, the windows mixers and your hardware.

* Go to the windows mixer, select the line input for recording, and adjust level so that
VU meter's left (reference) bar shows approx. -10dB.

* Now set the gain of your mic-amp so that VU meter's right bar shows approx -10dB

To verify your settings, please perform the following checks:

AT PETYS

» Stop the signal generator using 1 or the shortcut G, then talk into the mic.

o |f you can hear your voice in the speaker, or you're faced with a feedback at the
level set procedure, there is a link between input and output. You need to
disable this 'feature’, often called Direct (or zero latency) Monitoring. To do so,
please refer to your manual of your audio device.

» Switch off the amp, and restart the signal-generator, using the (you remember?) the

ﬂ button or the shortcut G.

* Now remove direct link between the output and reference input.

» If the VU meter's left side still shows a signal, you need to change your soundcard's
recording mixer (set recording level for line out and mixerout to zero).

o If only the VU meter's left side shows signal, you've just flipped the inputs.
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Measurement

Important: To archive a correct result, the system must not change during the
measurement. Therefore any dynamic processing like exciter, compressors and so on
have to be bypassed.

Furthermore make sure that in the sound-card's mixer all 3D or the reverb effects or any

other 'improvements' are disabled.

How to start a measurement?
In SATlive there are three different ways to start a measurement:

+ Starting a measurement with a mouse-click (Impulse response module). You
have to select the kind of measurement first, then you may adjust some parameters
of measurement and finally start it by clicking on the button showing the selected
measurement. In the complex menu layout this button is located above the trace-
display window, in the simple menu layout it is in the lower menu bar. When the
measurement is finished, you got a raw impulse response trace.

* Running a macro (Impulse response module). In this case you do not only start a
predefined measurement with predefined settings, but also activate a defined
treatment of the measurement's result. You can access two macros direct using
Room/Speaker filt and Direct/Equalizer [El. To reach the other macros just click on
User Macros M. This will open a list containing all twelve macros available. You
can get more information about each macro with a click with right mouse button on
it and run it with a left mouse-click. You can edit macro settings at N Setup -> M
User Macros.

* Automatic start of measurement (Feedbackfinder, MAT module). In | =0
this case the measurement starts when you enter the module.

In the MAT module you can use the GO button or the spacebar to control the
operation. A green dot indicates a running measurement and a red dot marks a
stopped one. If you change the measurement mode, the old measurement is
stopped, then the new measurement starts. At the MAT module you can use Delete
or the shortcut R to reset averaging and the GO button on the right or the space-

bar to start/stop measurement.
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How to prepare for the measurement?

Connect your audio-interface and your hardware.

Check your wring and hardware settings by playing back pink noise. Watch the VU
meter during this test.

For the impulse - response module you should create either a calibration file or a
complex calibration file.

If you like to perform an absolute level measurement, you must adjust the level

reference before.

How to deal with problems?

Problems related to wiring will bring up an error message (level too high, level too
low) in the impulse - response module.

Check the wiring and the settings of the soundcard's mixer, as described in the
connection topic.

Try another soundcard or use a different audio driver. ($ Setup->'# 1/0O Devices).
Try using different latency settings.

If you cannot solve your problems, please send a e-mail with a close description of
the problem to SATinfo@take-sat.de.
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The Impulse - Response Module

HH A al
Impulze Response FFT AT Feedback

The impulse - response module features different methods to measure the impulse-
response. Furthermore it contains an oscilloscope simulation, which allows you to look on
the input signals.

To invoke impulse response module click on Impulse response *— in top menu bar. The

result of the measurements is an impulse response.

The Impulse Response

The impulse response is the output of a system feed with a very narrow and very high
single impulse.
This is an ideal impulse response. There is now delay and you just see the initial impulse.

This is a real world impulse response. Here you can see

the initial delay and some discrete reflections.

The main purpose of the impulse response is the
analysis of time related parameters, like delays and
room acoustics.

You can transform an impulse response into a
frequency response using a FFT calculation.

There are different ways to display an impulse response graph.
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Select Measurement and start it (complex menu layout).

You find this area in the top menu bar. Lo JIMIR: measurement
co Loop Measurement repeat the current measurement
until you stop it, and display the result after each measurement's completion. You can
combine this option with averaging.
* Select the measurement you want to perform from the selection, or select it using
the shortcut F3.
o L= MLS White MLS measurement using pure MLS sequence.
o [ MLS Pink MLS measurement using pink filtered MLS sequence.
o MIR Measurement dual Channel Algorithm to measure impulse response.
o Sweep Measurement dual Channel Algorithm using a special excitation
signal.
o B Oscilloscope show an oscilloscope to look on both input signals.
* GO the currently selected measurement's symbol is shown right to the selection
box. Click on the symbol to start a measurement. The function's shortcut is F4.
. HI Setup show the current measurement's setup. The function's shortcut is F9. The
symbol changes with the measurement selected. There is no setup for the
oscilloscope measurement here, because all settings for the oscilloscope are

located in the right menu area.
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In the impulse - response module a measurement delivers an impulse response as result.
The whole impulse response is displayed in the lower display window and it's selected part
is displayed in the upper display window.
Use the Set Cursor on Peak * function or the shortcut P to set the cursor to the highest
point of the impulse response, the so called peak. This point is taken as the reference for
time adjustments like delay line setup. Impulse response's value on the cursor's position is
displayed above the upper trace window.
Use the Latch Cursor I= function or the shortcut D to copy the cursor's current position to
a temporary memory. The distance between the latched and the current position is
displayed above the upper display window.
Except for smooth FFT Full every FFT is performed with data displayed in the upper
display window.
The procedure of selecting a fixed part of an impulse response (or even using the whole,
also time limited, impulse response) is called Windowing.
There are different ways to perform windowing in the impulse - response module:
* Set the window's border to the mouse click's position. Either the right " or the left
= border can be set. You can also click on the lower trace display.
» Set the Cursor to the desired border position, then use the Cut right of cursor or
the Cut left of cursor function from the trace display's pop-up menu.
«  Move the right | | or the left [ | border using the cursor keys on the keyboard.
* Hold down the right mouse button and move the mouse to draw a selection
rectangle.
* Use one of the fixed (ﬁ, ﬁ) user windows, or select another user defined window
from the User windowing ® list. See page 142 for details about user windows.
+ Use the Full Trace Display 't function from the trace display's pop-up menu to
show the full impulse response in upper display window. The shortcut is F.
Use the FFT r or the smooth FFT iu to transform the selected part of the impulse
response shown in the upper display window into the frequency domain. Both functions

feature some options in their pop-up menus.
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Using the cursor in the Impulse - Response Measurement

Move the left window border

Hint:

The option Left window border [ | can be found in the pop-up menu of the trace
display in the impulse - response module.

If this option is activated, then the left border of the upper trace window can be
moved using the cursor keys.

The actual value of the border is shown above the trace window.

The upper window always shows the data used for FFT. The lower window shows
the whole impulse response with the selected part marked in a different color. You

can use the Left window border | | function on both windows.

If the width of the upper window would get larger then the largest FFT size (64k
Samples), then the right border is moved in order to keep the width of the window at

64k samples.

Move the right window border

Hint:

In the impulse - response module you find the option Right Window Border | lin the
pop-up menu of the trace display. In complex menu-mode it is also located in the
right menu area.

If this option is activated, then the right border of the upper window can be moved
using the cursor keys.

The actual position of the right border is shown above the trace display.

The upper window always shows the data used for the FFT. The lower window
shows the whole impulse response with the selected part marked in a different

color. You can use the Right window border | 1| function on both windows.

If width of the upper window would get larger than the largest FFT size (64k
Samples), then the left border is moved in order to keep the width of window at 64k

samples.
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I Cut right of cursor

In the impulse - response module you find this function in the trace's pop-up menu.
The right border of the upper window is set to the cursor's current position. This action is

enabled only if the option " Set Cursor is selected.

Cut left of cursor

In the impulse - response module you find this function in the trace's pop-up menu.
The left border of the upper window is set to the cursor's current position. This action is

enabled only if the option " Set Cursor is selected.

Full Trace Display

The function Full Trace Display W is located in the impulse - response module's trace
window's pop-up menu. It sets the upper window to the maximum FFT size (or to the size
of the impulse response, if it is shorter than maximum FFT size).
Hints:
* The program tries to keep the current left border of the upper window. If the right
border would exceed the actual size, then the left border is readjusted.

» This option can also be accessed using the shortcuts F or CTRL - F.

Save Current Window

In the impulse - response module this function saves the

Length:
current border positions of the upper trace display as an " Ahsolute
user defined window. This function is located in the trace's fo Related to peak
pop-up menu. i~ Related ta first zsignal
¢ Click on ® Save Current Window. NAME
|L|serw W
» Select the target to save the current window to.
» Select the reference for the window's position. Edit X sbort | « 0K
the window's name.

+ Use the B User Window function to recall the window.

* You can edit the window's parameter at N Setup > i User Windows. See page
142 for details.
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Roundedge

RoundEdge applies a half window to the right half of the data used for the FFT and the
smooth FFT calculation.

A window can be seen as a kind of 'Fade Out' applied to the end of the impulse response.
This avoids a sharp cut at the end of the impulse response which may produce
interference in the frequency domain.

You can activate the Roundedge for each user macros at &N Setup — M User Macros.
You can activate the Roundedge for non macro measurements in the pop-up menu of the

trace display. b1 L s

FAL ooff
If the complex menu layout is . Marker b TN Triangel
selected then you can activate ~ Savedelaytopreset | ™ Harming
) ™ Harnrming
the roundedge in the right Save current window M
menu bar, too. E Information ™ Flattop
If roundedge is activated, then L [ENERE ™™ RoundEdge affects Impulseresponse's display

it is always applied prior to the calculation of the FFT.
You can select the Roundedge affects impulse response’s display option if the
currently selected Roundedge window should be used for the display of the impulse

response in the upper window as well.

£ Use short signal (Chirpd, Blackmann, 27102006 03:20:41 Blackmann

If Roundedge is activated then the name of the selected window is shown at the right in
the lower display.

If the Roundedge is activated and the Roundedge affects impulse response's display
setting is selected, then the name of the window used is shown in the measurement's

description on the left in the lower display, too.
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Second impulse response trace

In the impulse - response module SATlive supports two impulse response traces, which
can be displayed at the same time.

There are two ways to assign a trace to the second trace:

» Copy the current trace to the second trace Irmpulseresponse ~|  Assign
using either the F5 key or click on the Assign button in the top menu bar.
» Load the second trace from a file using the & Load second IR function from the

menu ™% Tools.

If a second trace is assigned then a trace display mode selection is |Impulseresponse j

shown above right above the trace display. Impulseresponse
ETC trace

In that selection you can select the kind of display used for the Schroeder plat
Hide trace

second trace. For the second trace this selection also contains the

Hide Trace option which sets the visibility of the second trace to false.

How to save the impulse response?

Use the Save b function to write the current impulse response to a file. If enabled in .
Setup -> Features, then the info window is shown prior to saving where you can edit the
trace's description prior to saving.

If you want to save the impulse response for the use with other software or for the use as
complex compensation data, then you have to select the type of file from the save button's

pop-up menu. See page 46 for details about complex compensation.
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Kind of trace display used in impulse response module

In the impulse - response module the impulse response can be shown in three different

ways.

The desired kind of display can be selected from a selection box Irmpulseresponse j

located above the trace display window.
ETC trace

The option Hide Trace is available for the second impulse Schroeder plot
Hide trace

response trace only.

* Impulse response show the calculated impulse response using a linear scale.

» ETC trace show the energy distribution over time (Energy Time Curve), using a
logarithmic (dB) scale.

» Schroeder plot show the backward integrated energy of the impulse response. This
plot is mainly used for the estimation of room acoustic parameters. You can take
this trace as the slope of a lot averaged ETC measurements.

The following pictures show the same basic trace using the three different display
possibilities.

» First trace Impulse response, second trace ETC

trace.

* First trace Impulse response, second trace
Schroeder Plot.
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Time marker and Delay matrix

In the impulse response display you can assign the position of the current cursor to one of

the five time markers. This markers can be used as labels for positions of interest.

To assign a marker simply press the shortcut Ctrl + 1 ..
5 on the keyboard. This assigns the cursor's current
position to the marker, according to the number you
selected.

Use the same shortcut to toggle the marker's visibility.
You can replace an existing marker using the shortcut
Alt+1..5.

u|7 Marker 1: 4.9ms The pop-up menu of the trace

| Marker 2: 6.4ms contains the Marker sub menu. In
R |7 Marker 3: 8.6ms
v Marker 4: 6.9ms that sub menu you can also toggle

Marker 5 the visibility, clear all markers and

il Clear all markers invoke the delay matrix.

-

;ﬁf Ceelaymnatriz

-

In the delay matrix you can see the distances between the markers, the current cursor's
position (C) and the latched cursor's position (M).

The value is calculated by the position of the marker on the top minus the position of the
marker on the left. This means that the value shown is the delay that you need to add to
the position on the left marker to get it time aligned to the position at the top.

If you select a field by clicking on it, all the information are shown below the matrix.

910m= MMIRSEGERSE 12.79m=  11.10ms 419ms  13.40ms
3.13m 3.63m 4.39m 3.81m 1.44m 4 B0m

Latched cursor: -4.19ms, D2: B.40ms, Delta; 10,583ms, 3.63m

y/ Close
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Room Acoustic Analysis

Speech Transmission Index (STI)

The =Tl Speech Transmission Index (STI) is a value used to determine the intelligibility at
the position of the measurement microphone. The value considers the loss of modulation
during the transmission of the sound, but not its frequency response. SATlive uses the

impulse response to calculate the STl value. You |77~ Reunaease B it (5TT)

can invoke the calculation of the STI from the &% by Tools

L4 I?!_T| Roomacaustic

Tools menu and, if the menu mode complex is selected then you can use the button =Tl
STl in the upper menu bar, too.

The loss of modulation is calculated for different frequencies used for modulation, and for
different octave bands of the audio signal. There is a total of 98 values, which are
averaged using different weighting factors to get one number as result.

On the top you see the result,

‘ STISTI o Display 8 Setup

below the singe modulation

indexes are shown, depending STI O : 579 : r:nlﬂ

on the frequency of modulation

125Hz | 250Hz | 500 Hz | 1,00 kHz | 2,00 kHz | 4,00 kHz | 8,00 kHz
and the audio band. 06Hz | 0728 | 082 | 0821 | 0830 | 0857 | 0929
08Hz | 0708 | 0775 | 0788 | 0777 | 0805 | 0880
10Hz | 045 | 0722 | 0717 | 07% | 0755 | 082
the weighting factors used for 13Hz | 0g04 | 0676 | Oges | 0gs0 | 0708 | 0776 | 0940
16Hz | D867 | 0630 | 0F22 | 063 | 0FE0 | 0723 | 0885
0594 | 0586 | 0599 | 0519 | 05 | 0834
0565 | 0855 | 0888 | 081 | 0833 | 0784
0592 | 073
0,554

The voice selection determines

the calculation of the result.

Male voice is the commonly

used default setting.

In the status-bar at the bottom of

the window you can read a short

judgment of the calculated STI

Close

Intelligibility Fair

value.

Use the close button to return to

the impulse - response module.

© 2010-2011 Dipl.-Ing(FH) Thomas Neumann, http://www.take-sat.de/english/index.php ~ Page 36 of 228


http://www.take-sat.de/english/index.php

= -
SATIlive Version 1.40.26 SATIIU'E‘

The menu bar of the STI window | STISTI fit Display 3§, Setup

The menu bar of the STI calculation offers some options for the

post-process and the display of the calculated result. | GTISTL i Display 35, et
On the left there is the menu =TI STI which contains this options: B save trace as picture
« B save trace as picture use this function to save the & print
d’% Setup Printer
current display of the STI values. Select the format of the x
Close

picture in the save dialog.
. Print use this function to print the current display, information about the impulse
response used as base for the calculation and a remark, which the SATlive prompts
for.
. B Setup Printer use this function to change the printer and its properties.

« M Close closes the window and returns to the Impulse Response module.

. [T .
The next menu is the menu o Display bt Display &, Setup
You can select how to display the results of the B show as Matrix
Show M-Yalues Related to Frequency Range r
STI calculation. Show M-Yalues Related to Modulation Frequency  |(»
Smoothing 3

« Show as Matrix shows all values as

numbers in a table. If the option Results colored in the menu N Setup is selected

then the background color of each value is set according to the value.

* Show M-Values related to Frequency Range draws T —
the values as a function of the different audio bands HSTl D?M v"H:I':‘_'_
used for calculation. For each frequency of S SRS
modulation a single trace is drawn. You can enable . pE——— L
the display of individual traces in the option's sub Jum
menu.

S =
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* Show M-Values related to Modulation Frequency
draws the values as a function of the different
frequencies used for modulation. For each band of
the audio signal a single trace is drawn. You can
enable the display of individual traces in the option's
sub menu.

* Smoothing in the function's sub-menu you can select
how much smoothing is applied to the traces.

The rightmost menu is the menu £ Setup menu.

* Results colored assign a background color to each
value according to its value. This setting affects only
the Show as Matrix display.

* Show grid shows a grid separating the individual
values in the Show as Matrix display.

* Low Color Reference sets the threshold for the red

color. Any values below this value is shown in full red

SATlive
BTN T ey ) S
STI0,714 v
_. : . e
$ Setup

|T Results colored

|T Showe Grid

L-:u.-'-.I color reference ¥ E 0.50

[ 0.45

Hz | 280Hz | 5001 o.40
o8 0,522 0,32 E 0.30
0.20

I8 0775 0785 g.10
15 0722 0,71 [ o.00

in the Show as Matrix display. A value of 1.0 is shown in full green. This setting

affects the layout only if the Results colored option is activated.
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Room Acoustic Calculation

alle vorhdnge zu, Trennwand, chirp

IDispIay Fange Memor Trace

Full £3 Hz 125 Hz 250 Hz 500 Hz 1 kHz 2 kHz 4 kHz & kHz
ECT D0,9s -— 1,7s 1,7= 1,6s 1,05 0,9s 0,9s 0,9=
RTa0(20) 0,85 === Jds 1,7s 1,55 1,2s 1,1s 0,9s 0,65
RT&0(30)|  0,7s S 3,7s 1,8s 1,7s 1,3s 1,2s 0,9s 0,65
50| 5,4dB -10,3dB -5,9dB -1,4dB 0,3dB 4,0dB 2,8dB 4,9dB 6,0dB
Ds0(  T8% 9% 20%0 42%0 52%0 T2% bb%0 T G0%o
80| 9,1dB -8,1dB -2,2dB 0,6dB 2,5dB 6,7dB 6,0dB 8,9dB 11,9dB
DEn | 89% 13% 3% 54% b4 %o B2% 50% B8%0 94 %
Ts| 2bms 1,20s 140ms 105ms 80ms 40ms 4b6ms 2Tms 19ms
schroeder's Frequency 54Hz, Room Size 1000 m3
wora-A2_RT.\WAY: 25.1,2011 14:52:26 Close

DoDokumernte und EinstellungentTamy TOMY _MNEEigene Dateien'Wanigzbrunnichirp_mite_jacke_trenn_worhang. SLD

2

SATlive offers a room acoustic tool which calculates room acoustic values using an

impulse response. The quality of the results relates to the quality of the impulse response

used, so you should take care to create a good impulse response (use long impulse

responses).

The E= room-acoustic tool is invoked in the menu &% Tools.

The values are calculated when the window shows up, therefore there could be a small

delay until you can see all values.

The traces for the three reverberation times are shown at the top. Below the graphic there

is a table containing the numerical values of the reverberation times and other room -

acoustic parameters.
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The menu Display

* RT60(20) show/hide the RT60(20) trace in the display. “Display Range Memory Trace

Shortcut: F2 | v RE0 (20) F2
. RT60(30) show/hide the RT60(30) trace in the display. ,’g Egi“”} ;3

Shortcut: F3 _ —_—
« EDT show/hide the EDT trace in the display. Shortcut:

E Save Acoustic Data

F1
E Save frace az picture

. Print prints the room acoustic parameter and the
E Save Waluesz to a Text File

reverberation graph.
Raoom Size (m3) 1000

* Save Acoustic Data: Saves the results of the acoustic

Cloze

calculation in a SATlive specific format. You can use

the Memory Trace menu to load and display a saved acoustic-data file.

» Save Trace as Picture save the graphic to a file. You »  [ewr =]

can select the kind of picture you want to save itto in 745"

. |TIFF
48% | pyg

the selection on the bottom of the save dialog.
+ Save values to a Text File saves the numerical values of the room acoustic
parameters into a text file.
* Room size enter the room size used for the calculation of the Schroeder's
frequency. The units can be changed in the Setup -> Options window.

* Close closes the window and returns to the impulse - response module.
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The menu Range

Use the menu Range in the top menu bar to change the vertical Range Mermory Trace
range. 1s
* You can choose the desired vertical display area by selecting i z
on of the topmost entries in this menu. 45
* If you click on Full Range, then SATlive adjusts the display ?2
in way that all of the values are shown. 10
* If you enable the Autorange option, then the vertical range is Full Range
adjusted to keep all of the traces displayed in the display | v dutorange
area. This acts similar as the Full Range function, but this Decimal Places »

option adjusts the display range every time the values to
display change. This setting is memorized and will be restored when you re-enter
the room-acoustic tool.

» Use the Decimal Places sub-menu to adjust the display of the room-acoustic
values in the lower half of the window according to your needs. Just select the

desired amount of decimal places from the sub-menu.

o No Decimal Place: The values show as whole numbers: 8 sec

o One Decimal Place: One decimal place is shown: 7.9 sec

o Two Decimal Places: Two decimal places are shown: 7.92 sec
o Three Decimal Places: The highest amount available here: 7.921 sec
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The menu Memory Trace

You can load a saved result of the acoustic calculation into a hemary Trace
second trace, which is called memory trace. v Show Memory Trace
Uses this trace to compare the acoustic values of different [ Load Acoustic Data

impulse-response measurements.

Show Memory Trace show or hide the currently loaded memory trace. This option
is available only if an valid set of acoustic data is loaded. Hotkey F6.

Load Acoustic Data opens a dialog where you can select the set of acoustic data
which you want to use as the memory trace data.

The values of the memory trace are drawn as thin lines, and written using a normal
font. The values of the main impulse response are drawn using thinker lines and the
values are shown in a bold font.

If valid acoustic data has been loaded then the file name is shown in the lower left
area of the acoustic - calculation window.

The values calculated using the current impulse-response is drawn with a thick line.
The values are written using a bold font.

The values loaded

alle vorhdnge zu, Trennwand, chirp X

from the acoustic — | iy Fause Al
data file is drawn with
a thinner line. The
values are written

using the default font.

Full 63 Hz 125 Hz 250 Hz 500 Hz 1 kHz 2 kHz 4 kHz & kHz
EDT 0,95 === 1,7s 1,75 1,6s 1,05 0,95 0,95 0,9s
1,25 1,35 2,45 1,35 1,25 0,8s 0,5s 0,45 0,35
0,85 === 3,ds 1,7s 1,58 1,25 1,1s 0,95 0,65
e 1,35 2os 155 155 115 06s 0’55 e
0,7s === 3,7s 1,85 1,7s 1,3s 1,25 0,95 0,65
RTEO30) | 3tag 1,85 2oe 23e 21z 17%s 1'0s 05s 0ds
csn| 5edB -10,3dB | -5,9dB -1,4dB 0,3dB 4,0dB 2,8dB 4,9dB 6,0dB
1,4dB -0,5dE 0,5dE -0,7dE -1,6dE 3,0dE 5,8dB 7,3dB 12,3d6
oS0 T8% 9% 20% 42%0 52%0 T2% 66% T6% 80%
S55% 7% S4% 46% 41% BE %o 79% 54% 94%
can| %1dB -8,1dB -2,2dB 0,6dB 2,5dB 6,7dB 6,0dB 8,9dB 11,9dB
4,0dE 1,9d8 1,5d6 Z,6dE Z,3dE o 5dB 2, 5dE 1176 17,6d6
D8o §90% 13% 38% 54% b4%a §20% B0% B8% 94%
F1% 61% G0% 5% 3% 79% §9% Q4% 95%
Ts 2bms 1,20s 140ms 105ms 80ms 40ms 46ms 2Tms 19ms
FEms S4ms 110ms G4ms G8ms S2ms F4ms 27ms 16ms
Schroeder's Frequency S4Hz, Room Size 1000 m3
wiora-A2_RT.\WAY: 251,201 14:52:26 Close
[:'Dokumente und EinstellungeniTomy TOMY _NELNEigene DateienWonigsbrunnichirp_mitte_jacke_trenn_vorhang. SLD v
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Room - Acoustic Parameter

The numeric results of the room acoustic calculation are shown in a table below the
graphic display of the reverb — time values.

The values are calculated for the full - frequency scale and using the octave-band filtered

signal.
Full 63 Hz 125 Hz 250 Hz 500 Hz 1 kHz 2 kHz 4 kHz g kHz
ECT 0,95 === 1,7s 1,7s 1,65 1,0s 0,95 0,9s 0,95
RTGO(Z0)|  O,8s S 3,45 1,7s 1,55 1,25 1,1s 0,95 0,65
RTGO(30) |  0,7s S 3,7s 1,8s 1,75 1,35 1,25 0,9s 0,65

50| S4dB | -10,3dB | -59dB | -1,4dB 0,3dB 4,0dB 2,8dB 4,9dB 6,0dB

] Ta%o 9% 20%0 42%0 52%0 T2%0 BE%0 T6% 80%0

ca0| 9,1dB -8,1dB -2,2dB 0,6dB 2,5d6 6,7dB 6,0dB 8,9d6 11,9dE

DEn 89%0 13%a 35%0 54%0 b4 %0 82 %0 80%0 H8% 94 %0
T=| 2Z2bms 1,20s 140ms 105ms 80ms 40ms 4bms 2Tms 19ms

* RT60 is the most common value used in room acoustics. It is the (theoretical) time
a sound needs to decay to 60dB below it's initial level.

o According to the ISO 3382 it is calculated as twice the time the sound needs to
decay from -5dB to -35dB. This value is labeled RT60(30).

o Ifitis not possible to measure down to -35dB due to noise or other problems
then ISO 3382 suggest using three times the decay time from -5dB down to
-25dB. This value is labeled RT60(20).

o Optimum values for the RT60 depend on the size of the room. The literature
suggests approx 2 seconds for music and approx 1 second for speech.

« EDT means Early Decay Time, which is another reverberation time. It is calculated
by six times the decay time from 0dB to -10dB. In normal situations the EDT is the
reverberation time that you 'feel' in a room and the RT60 is a more technical value
used for calculations. For music the EDT value should be approx 2.2 seconds.

* €50 and D50 are values which relate the energy arriving in the first 50 milliseconds
to the whole energy (D50) or to the energy arriving after the first 50 milliseconds
(C50). This values are useful hints for intelligibility. Values greater then 0dB (C50)
or 50% (D50) indicate a good intelligibility.
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Load

The calculation of the C80 and D80 values is similar to the calculation of the C50
and D50 values, with the difference that they relate to the energy arriving in the first
80 milliseconds. This value is used for judging the musical sound of a room. A good
music reproduction is archived if the C80 value is between -3dB and +1dB, which is
the same as a D80 value of around 50%.The center time marks the center of
gravity of the energy-time area. It is a measure for position of the main energy. It's
value should be below 80 milliseconds for speech and between 100 and 150
milliseconds for music reproduction.

The Schroeder's frequency depends on the room size, which can be set in the
display menu of the room-acoustic window. Below of the Schroeder's frequency
you need to take care of discrete modes of the room, above you need to use reverb
based calculations. The Schroeder's frequency is shown in the status-bar at the
bottom of the room-acoustic window.

You can use the Decimal Places sub-menu in the range menu to adjust the display

of the values.

impulse response from file

The B Load Timefil

function opens a file |SAT FILES ~| [cowhiteEak 51D

selection window, where you
can select the desired type
of file from the selection box

at the upper left.

SAT Files new SATIlive file type (*.SLD).
SATlive Impulse response older version of time data files.
PCM Wave Data impulse response saved as mono pcm wave file.

Raw MLS imports a pcm file, that containing recorded audio from a MLS sequence.

The function's pop-up menu contains a list of the most recent used files.

You can use the Raw MLS option together with the MIsToPCM software (available

on request) to perform a MLS measurements without your PC.
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Set the parameter of the current measurement

The parameters of the measurements in the impulse - response module are set in an
additional setup window.
There are different ways to open this setup window:
* In the simple menu layout the setup is located in the pop-up menu of the start
measurement button in the bottom menu bar. The setup is located in the sub menu .

Setup.

& MLS IR (White Spectrum)
¥ MLS IR (Pink Spectrum)
=, Impulse Response (MIR)

@ Sweep Measurement

Z

* In the complex menu layout you find a dedicated bottom H for the setup right to the

start measurement bottom in the top menu bar. The button's icon varies depending
on the currently selected measurement. There is no setup button if the oscilloscope
type measurement is selected.
» Use the button F9 to invoke the setup window of the current measurement.
* When you edit user macros, then the button Edit in the area Impulse Response
invokes the setup.
Hint:
You can find the description of each parameter in the topic related to the selected

measurement.
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Complex Compensation

Starting with the version 1.30, SATlive is extended with some tools for examining the
impulse response. Therefore a need for a calibration mechanism comparable to the
calibration for the FFT arises for the impulse response only measurements.

This is the reason for complex compensation, which is a compensation mechanism for the
impulse response using a flat reference file with the same settings (size and samplerate)
to compensate the influence of the measurement equipment like the preamp and the audio
interface and, if needed, also to remove the filtering applied to the measurement signal.

» To perform a complex compensation you must
first create a complex compensation file. This is
done by performing the same measurement with
just a wire, i.e. with the output directly linked to
the input.

* Then save the impulse response using the Save
as Complex Compensation function.

* Now open the measurement's setup window,
select the complex compensation file you saved
in the last step, and activate the use of the
complex compensation by checking the USE
option. To check the complex compensation just
repeat the measurement. It should result in a
perfect impulse response.

Hints:

* You can use the complex compensation to
compensate the influence of 'colored'
measurement signals like the pink MLS signal.

* You can activate and assign complex
compensation files in the macro setup.

* You can combine the complex compensation

with the calibration of the FFT. But be careful not

to overcompensate.
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Measurements in the Impulse - Response Module

MIR Measurement

The MIR Measurement is a measurement based on comparison of two channels, like the
Dual Channel FFT. Opposite to the Dual Channel FFT, the MIR measurement's result is
an impulse response. Therefore there is no need to adjust the delay prior to measurement.

In measurement's setup you can edit following settings:

* MIR Size select the length

MIF size Averages of the audio signal used to
16 kBute, 0,34z - Mo Averaging - .
! =l [ calculate the impulse
whindow bMode .
Flattn:n ) vI v Synchronize Generator response from. A higher

Complex IR Compensatior number delivers a better

result, but needs more time
[T Use (= Load | to perform.
«  Window mode select the
X Cancel | o Bpply window applied to both

input signals (measurement
and reference) prior to the calculation. When the expected time delay between both
signals is small related to MIR size, you should use the Flattop window. Otherwise
rectangular window must be used, in order not to affect the impulse response.

* Synchronize Generator links the start/stop of the signal generator with the start and
end of the MIR measurement.

* Averages select the amount of measurements to be averaged before the calculation
of the impulse response.

» Complex IR compensation select the file used for the complex compensation.
Check use if you want to apply the selected compensation file. See page 46 for

details about complex compensation.
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Hints:

In order to improve the quality of the result you should increase the MIR Size
instead of increasing the amount of Averages. If your measurement is spoiled by
unwanted external noise, you should increase the amount of averages.

MIR measurement is located in the impulse - response module, but it's connections
differ from those used for the MLS measurements.

To get a high quality impulse response, the reference signal must contain all the
frequencies of interest. Using pink noise will produce the best results. When you
use music it should contain a wide frequency range.

You can use the shortcut F3 to select the measurement, the shortcut F4 to start and
the shortcut F9 for the setup of the selected measurement.

If you want to measure only the frequency response, you should use the transfer
function measurement in the MAT Module which contains possibilities to validate

the result and a continuous display.
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MLS white MLS TR {White Spectrum)

The MLS is a quick algorithm for the calculation of MLS size BTSN
the impulse response. Averages |No Averaging =l
It uses a special audio stimulation signal, called

maximum length sequence, which has the same

spectrum (‘sound') as white noise. 0 ﬂl
The impulse response is calculated very quickly.
One disadvantage of the MLS is the need for a X Cancel | o Apply I

Complex IR Compenzation

special stimulation signal.

In the measurement's setup you can edit these settings:

Hints:

MLS size select the length of the MLS stimulation signal used. The Impulse
response calculated from this measurement will have the same length.
Averages select the amount of measurements to be averaged prior to the
calculation.

Complex IR compensation select the file used for the complex compensation

feature. Check use to apply the selected compensation. See page 46 for details.

To improve the quality of the result you should increase the MLS Size instead of
increasing the amount of Averages. If your measurement is spoiled by external
noise, you should increase the amount of averages.

For room measurements you use pink MLS pink, which will improve the quality of
the impulse response at lower frequencies.

For the MLS measurement to work properly, one MLS stimulus has to be played
prior to measurement. Therefore a non averaged MLS measurement needs twice
the time of the impulse response to perform.

On reverberant conditions the impulse response's size (set by MLS Size) should be
at least similar to the reverberation decay time (RT60).

The MLS measurement's results can be affected by distortion and time variances of
the measured system.

You can use the shortcut F3 to select the measurement, the shortcut F4 to start and

the shortcut F9 for the setup of the selected measurement.
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MLS Pink

The MLS is a quick algorithm for calculation of the impulse response. It uses a special
audio stimulation signal, called maximum length sequence, which has the same spectrum
('sound') as white noise.

Because the white noise contains the same energy for the same frequency range (i.e. the
same energy in the range from 50 Hz to 100 Hz as in the range from 5050 Hz to 5100 Hz)
you notice a lot of high frequencies when listening to a white noise signal.

To adapt this signal to human hearing, one can apply a so called pink filter, which leads to
the same energy content for each octave. (now the range from 50 Hz to 100 Hz contains
as much energy as the range from 5.000 Hz to 10.000 Hz).

This signal is much more suitable for acoustic measurements, like speaker or speaker -
room measurements.

If you use a MLS Pink measurement, you have to remove filtering after the measurement

to get the right result. MLS IR (Pink Spectrum)
Otherwise the result contains the frequency

response of pink filter added to impulse- MLS size |64 KEyte, 1,375

Averages [Mo dveragin -
response you want to measure. e | and [

, . Complex IR Compensation
In the measurement'’s setup you can edit

these settings: [:sDelphirntS atlivelccHeuT est. SLD
« MLS size select the length of the MLS [ Use

stimulation signal used. The impulse

response calculated from this

x Cancel | J.-“—‘-.pply |

measurement will have the same

length.

* Averages select the amount of the measurements to be averaged prior to the
calculation.

» Complex IR compensation select the file used for the complex compensation.
Check use to apply the selected compensation to the impulse response. See page

46 for details about complex compensation.
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Hints:

To improve the quality of the result you should increase the MLS Size instead of
increasing the amount of averages. If your measurement is spoiled by external
noise, you should increase the amount of averages used.

For the MLS measurement to work properly, one sequence has to be played prior to
the measurement. Therefore a non averaged MLS measurement needs twice the
time of the impulse response to perform.

On reverberant condition the impulse response's size (set by MLS Size) should be
larger or at least similar to the (expected) reverberation decay time (RT60).

The MLS measurement's results can be affected by distortion and time variances of
the measured system.

You can use the shortcut F3 to select the measurement, the shortcut F4 to start and

shortcut F9 for the setup of the selected measurement.
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Sweep measurement (impulse response)

The Sweep Measurement is a SWEEREICASUIEMANL
measurement based on the Size|E4 kSamples LI .ﬁ.veragesan Averaging ;I
comparison of two channels, like Fram |40 = ta 20000 =
the Dual Channel FFT, using a I Use shart signal [Chirp)

swept sine as the excitation Use STI-Filker for Signal IN::: Filter Uszed ;I
signal. Complex IR Compenzatiar

The measurement's result is an Di\DelphirursSativetcoNeuT est SLD

impulse response.  Use

Therefore there is no need to

adjust the delay prior to X Cancel o hpply
measurement.

In the measurement's setup you can edit the following settings:

Size: length of the impulse response. A higher number delivers a better result, but
needs more time to perform. The sweep-signal length is set to half the length of the
impulse response, if Use short signal (Chirp) is not activated.

Averages: amount of measurements to be averaged before calculation of the
impulse response.

From: starting frequency of sweep, i.e the lowest frequency played.

To: ending frequency of sweep, i.e. the highest frequency played.

Use short signal (Chirp): shortens the time used for the sweep signal, so that only
a real short sound is audible. This setting does not affect the length of the impulse
response calculated.

Use STI - Filter for signal: use this option to apply a digital filtering to the signal
generator. This makes the energy contribution more similar to the contribution of
energy in speech. You should use this filter only if you want to perform a STI
calculation using the measured impulse response.

Complex IR compensation select the file used for the complex compensation.
Check use if you want to apply the selected compensation file. See page 46 for

details about complex compensation.
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Hints:

To improve the quality of the result you should increase the Size instead of
increasing the amount of the averages. If your measurement is spoiled by unwanted
external noise, you should increase the amount of averages used.

The Sweep measurement is located in impulse response module, but it's
connections differ from those used for MLS measurements.

You should use the STI - Filters only if you want to calculate the STI value, because
the filter decreases the noise immunity of the measurement, especial at low and
high frequencies. This is a wanted behavior for the measurement of the STl value,
because intelligibility is affected by external noise.

You can use the shortcut F3 to select measurement, the shortcut F4 to start and the
shortcut F9 to invoke the setup for the selected measurement.

If you want to measure the frequency response, you should use the MAT Module,

because of it's possibilities to validate the result.
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= Oscilloscope

The oscilloscope measurement in the impulse - response module displays e

the signal on the inputs directly.

There are two similar setup areas, one for the MIC input and the other for [ AC
the REF input. H;Eﬁ -
Upper selection select the vertical amplitude. The value is one division n -
related to digital fullscale. GND shows a flat line, OFF hides the trace. [ AC

Y-Offset (lower setting) move the trace up or down. A value of 100 equals m
the upper display border and -100 equals lower display border.

Trigger
AC show only the ac part of the input signal. 47 - .
The next settings refer to both input signals. MIC
[ NEG

Timebase select the time per division for the x axis. Smaller values

increase the processor load.

Trigger level the percentage of the current display's vertical range where trace
display is triggered. A green label indicates a triggered display, a red level indicates
that level is too low to trigger.

Trigger source select the input used for the trigger.

Neg select the direction of the slope to trigger on. If Neg is selected, the trace must
fall below trigger level in order to trigger the display. Otherwise the trace must rise

above the trigger level to trigger the display.

Files and Traces (Impulse response complex menu layout)

This menu is located in upper menu-bar. - -l

H save Impulse response saves the current impulse response

to a file. You can save impulse response in different types of file.

2 Load time data loads a saved impulse response. The pop-up menu contains a
list of the recently used files. Opening an impulse response will destroy the currently
displayed impulse response.

& Load time data into the second trace: load a saved impulse response into the
second impulse response's trace.

Il Trace width toggles the width of the trace. Shortcut Ctrl — W.
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Save the Impulse Response

Hints

You can save the impulse response in different types W/~ Il B tH ™M
E Save as SATlive data

E Save as wave data

menu of the SAVE button L save for praxis

of files. The file type can be selected in the pop-up

I save as SATIlive data this is the default setting. B save as complex Compensation

The trace is saved containing all settings. If the show B save trace as picture

fileinfo when saving int the Setup -> Features

window is enabled, the current settings are shown prior to saving the file. In this
case you can edit the file's description. Otherwise, you can edit the description only
when you invoke the trace information window.

£l Save as Wave data saves the trace as a *.wav (windows pcm, mono) file. This
allows post-process using other software.

Save for praxis save the impulse response readable for praxis (www.libinst.com)
software. This great software allows, even in free demo-mode a lot of post-
processing, like waterfall display.

H save as complex compensation saves the current impulse response as
complex compensation data. See page 46 for details about complex compensation.
B save trace as picture saves the upper display as a picture. You can select the
picture's format from the file type selection box in the save menu. The available

formats may vary.

You can select the quality of the pictures at &N setup -> & features.

SATlive can read only SATlive data and mono pcm-wave data.
For easiest reuse of the impulse response in SATlive you should save it as SATlive

data.
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Macros in impulse response module

In SATlive a macro describes a measurement and it's post-processing performed in the

impulse - response module.

SATlive features twelve different macros. The Macros one and two ares directly assigned

to the buttons Speaker/Room [Ell and Direct / Equalizer it}

To edit a macro, go to &N Setup ->M User Macros.
You can start the first two macros with a mouse-click on the assigned buttons.

The other ten macros can be accessed via the macro-list. The macro-list contains

the first two macros as well.

J e —

Speaker in Room
MLS IR [pink zpectum]. 128kSamples, 2,73z, Mo Averaging, 0:ADelphiunsS ativedzsincs. SLD . Smooth FET, Single

EQ Measurement
MLS IR [white spectrum), 32k5Samples, 0,68z, No Averaging, FFT: 32k, Repeating

Sweepy Joes
Sweep meazurement, Measurement, Size: 256k S amplez, From: 40.0Hz, to: 20.0kHz, Smmoath FFT, Single

Chirping Bird
Sweep meazurement, Measurement, Size: B4kS amples, From: 40,0Hz, to; 20.0kHz, Uze shart zignal [Chirp), Smooth FFT . Single

Makro b
LS IR [white spectrum), 16kSamples, 0,34s, No Averaging, FFT: 32k, Single

Makrn h

If you didn't run a macro before then a left mouse click on the button M shows the
macro list.

If you'd run a macro before then a left mouse click on the button M repeats the last
macro.

You can open the macro-list using the pop-up menu of the button M.

To run a macro from the list, just click on it's name or description with left mouse
button.

After the execution of a macro from the macro list, the macro's is assigned to the
User Macro Button M. You can rerun the macro then by just clicking on the button.
The other macros can be accessed via the button's pop-up menu.

To get more information on a special macro, just click on it's name or description

with right mouse button.
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Perform a FFT using the current impulse response

Trace Display options in the Impulse - Response Module

This options are located in the right menu-bar.

2 smoath FET (Ckrl-5)

In the simple menu layout this function is located in smooth Ful (automatic windowing)

the lower menu-bar.
e lower menu-ba b FFT: 32kByte. 1,5Hz

—=

=M

L -
Smooth FFT {iCkrl-5) 1
In the complex menu layout, this function is located in the top menu TR TR

area.
t+ FFT start the calculation of a FFT of the current impulse response's section
which is shown in upper window, using the selected resolution. After performing the
FFT SATlive changes to the FFT module. You can start the FFT using the shortcut
F7, too. The resolution of the FFT can be selected from the pop-up menu of this
button.

i Smooth FFT start a Smooth FFT of the current impulse response's section
displayed in upper trace window. You can also use the shortcut F8. The function
Smooth Full, which you find in the button's pop-up menu, extends the right border of
the upper display before performing the smooth FFT in order to get enough valid

data for calculation.

T* Roundedge toggles the application of the roundedge window selected at

F+a o

the trace-display's pop-up menu prior to the FFT.

The window is always applied as a half window, i. e. it is only applied to the right
half of the upper window. This is necessary to avoid spoiling of the peak, which

should be in the left half. See page 32 for details about the roundedge function.

Lock the Window Avoids changing the selected region in the upper window
when you run a macro. This could be helpful if you want to compare absolute phase

values which always refer to the left window border.
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Windowing in impulse response module

This options are located in the right menu area.

. H Apply a 10ms long window with its left border 400usec before the peak.
You can use shortcut CTRL-1, too.

. ® Apply a 20ms long window, with its left border 400usec before the peak.
You can also use shortcut CTRL-2.

- @ Show the user window list.

Hints
* You can edit user windows in Setup -> User Windows. See page 142 for details.
* You can assign the current window to an user window list using the Save Current

Window function from the Trace display's pop-up menu.

Cursor modes

This options are located at right menu area (only in the complex menu-layout) and
they are also present at trace display's pop-up menu. i

This options select how SATlive reacts when you click on the impulse response's F

trace using the left mouse-button.
. " setCursor (Default) Set the cursor on the mouse click's position. You
can also use the shortcut C to select this option.
« 1" cut left of Click Set the left border of the upper window to the click's position.
. Fcut right of Click Set the right border of the upper window to the click's position
« 1 Set Cursor on Peak The cursor is moved to the point with the highest absolute
value. This action is enabled only if the " Set Cursor mode is selected. You can
also use the shortcut Shift - P to perform this action.
Hint:

* You can perform this options on both trace displays.

© 2010-2011 Dipl.-Ing(FH) Thomas Neumann, http://www.take-sat.de/english/index.php = Page 58 of 228


http://www.take-sat.de/english/index.php

SATIlive Version 1.40.26 SAT"“'E‘

Impulse response trace's pop-up menu

Click on the impulse response's display with the right mouse-

button to open this pop-up menu.

Show walues af; r

| 1 St cursor

L .
Show values of select the trace for cursor readout. Only 1P cut left of click
|E Cuk right of click,

traces currently displayed are enabled. |! | Left window border

I Set Cursor set the cursor on the position of the mouse- | 4| Right window border

click. You can also use the shortcut C to select this option. I, Fulltrace display
|- Cuk right of cursor

= Cut left of Click set the left border of the upper window - Cut left of cursor

to the click's position. et cursor on peak

[ Cut right of Click set the right border of the upper I=I Latch cursor

window to the click's position. F4 Marker b

; del
| | Set left window Border see page 26 for details. le=l save delay to prese

; 5 £ wind b
| i Set right window Border see page 26 for details. e cHrEr ineew

ER Infarmation

', Full trace display see page 27 for details.
I poundEdge k

$ Tools L

1~ Cut left of Cursor the left border of the upper window is

set to the cursor's current position. This action is enabled

only if the option Set Cursor is selected.

F cut right of Cursor the right border of the upper window is set to the cursor's
current position. This action is enabled only if the option Set Cursor is selected.

Set Cursor on Peak the cursor is moved to the point with the highest absolute

value. This action is enabled only if the Set Cursor mode is selected. You can also
use the shortcut Shift-P to perform this action.
I=l Latch Cursor save the cursor's current position as a reference. If a cursor is
latched, the distance between the cursor's current position and the latched cursor's
position is displayed. This action is enabled only if the Set Cursor mode is
selected. The shortcut for this function is D.
Show Difference show the distance between the cursor's current position and the
latched cursor's position and the distance related to this delay. This option is visible
only if a cursor position has been latched. You can set the temperature and the

units used for the distance calculation at &% Setup-> M Features
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« i1 Marker place a marker on the current cursor position or show the delay-matrix.
See the marker section of this document for details.

« [ save delay to preset saves the cursor's current position to one of the five delay
latches used for dual-channel FFT in the MAT module.

* Save current window save the current border positions of the upper window to an
user defined window preset.

« M Info show information about the current trace. You can edit the trace's
description in the information window.

+ " Roundedge open the sub-menu to set the parameters for the roundedge
function. See page 32 for details about roundedge function.

« & Tools show the tools menu which contains more options.
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Impulse response Menu bar simple Layout

i M . Fhu . N
Roam | Speaker (Cke-R) | Direck | Equalizer (Ctrl-E) IJser Macros SWEED measurement amooth FET (Chrl-5) Tools

If the simple menu layout if selected then a smaller amount of buttons is displayed. You
can access many functions using a pop-up menu or the & tool menu.

. Room/Speaker starts the macro Speaker in Room.

. [t Direct/Equalizer start the macro Direct Electric.

+ M User Macros show the user macro list to choose a macro from. After the
execution of a macro the executed macro is assigned this button.

+ Start selected measurement you can select the type of the measurement to
perform in the button's pop-up menu. The button's pop-up menu allows you to
invoke the setup window for the different types of measurement. You can use the
shortcut F3 to select the type of the measurement, the shortcut F4 to start the
selected measurement and the shortcut F9 to invoke the setup window assigned to
the selected measurement.

« i+ Smooth FFT perform a Smooth FFT of the impulse response's selection shown
in the upper window and then changes to the FFT module.

The button's pop-up menu contains the function Smooth Full, a smooth FFT with an
automatic movement of the right border, and a 32kByte long FFT. You can use the
shortcut F7 for the FFT and the shortcut F8 for the Smooth FFT.

« & Tools more functions and options for the impulse - response module.

Hints

«  You can edit the user macros at &% Setup -> M User Macros.

* Using the option Start measurement on selection at &N Setup -> ool

Measurement you can select if the measurement starts when you select another
kind of measurement, or if you need to start the measurement with a click on the
button or the shortcut F8.
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Menu Tools in the Impulse - Response Module Cia FET »
You can invoke this menu either using by clicking on the Tools I Trace width Cert-ur

& symbol in the main menu bar or via the trace display's pop-up b save Impulseresponse b
(= Load Impulserespose r

menu. @, Load second IR

* i FFT start a FFT of the part of the impulse response

f.'a Repeating measurement

which is shown in the upper window using the selected ST Intelighilty (5T1)

resolution. After performing the FFT SATlive changes to [ Roomacoustic
the FFT module. You can start the FFT using the shortcut

F7, too. The resolution of the FFT can be selected in the pop-up menu of this
option.

« |l Trace width toggle the width of the current trace. You can use the shortcut Ctrl
- W, too.

- [ save the impulse response save the current impulse response. You can save
the impulse response to different types of file.

. ELoad impulse response open a saved impulse response. The pop-up menu
contains a list of the recently used files. Opening an impulse response will destroy
the currently displayed impulse response.

« & Load second IR open a saved impulse response into the second impulse
response trace.

. Repeating Measurement if is option is selected the measurement and the post-
process are repeated until the measurement is stopped by the user.

+ 3l Intelligibility display the Speech Transmission Index (STI) calculated using the
current impulse response.

« [ Room-acoustic open the room acoustic parameters window using the current

impulse response.
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Right menu bar impulse response (simple menu layout)

As you might guess this menu is located right of the trace display window.

Hints

Cursor on peak

Cursor on Peak the cursor is moved to the point with the Lakch cursor
highest absolute value. This action is enabled only if the Set 11,27ms
Cursor mode is selected. You can also use the shortcut P to Ful iiEdDw
perform this action. B
I=l Latch Cursor Saves the cursor's current position as a Windaw: 10ms
reference. If a cursor is latched, the distance between the current WindD: S0ms
cursor and the latched cursor is displayed. The latched cursor's i

position is displayed below the symbol. The shortcut for this User windaws

function is D.

', Full window Set the upper window to the FFT size (or to the size of the impulse
response, if this is shorter then the FFT size). The shortcut is F.

® Window 10ms Apply a 10ms wide window with its left border 400usec before
the peak. You can use the shortcut Ctrl-1 as well.

@ Window 20ms Apply a 20ms wide window with its left border 400usec before
the peak. You can also use shortcut Ctrl-2.

B User Windows Show the user window list. For details see page 142.

You can edit the user windows in &% Setup -> M User Windows. See page 142 for
details.
You can add the current window to the user window list using the Save Current

Window option from the Trace display's pop-up menu.
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Common menus for FFT module and MAT module

FQ Scale Style

s EQ 10
THT EQ 13
52

THT EQ 32

Fo Logaritmic Style

This option Fiil can be found in the FFT module and in the MAT module. It is located in the
& Tools Menu.
Select the vertical (frequency) scaling you want to use from the menu:

* w1 EQ 10: the scale shows the bands of a 10 band EQ.

% EQ 15: the scale shows the bands of a 15 band EQ.

47 EQ 32: the scale shows the bands of a 32 band EQ.

. Fid Logarithmic style: the scale shows default frequency scaling.
The & Setup -> < Display contains the option I.S.0 Frequency Grid, which shows
vertical lines at the center frequency of the EQ - bands.

Otherwise the vertical lines mark the borders between the single EQ - bands.
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Overlay

The overlay functionality is disabled by default.

If you want to use the overlay functionality you need to enable it in the setup -> post
process section.

In the FFT module and in the MAT module you can use the overlay == |v
function to show a trace in the display in order to compare it to the live == Load overlay

+  Invert overlay

trace or adjust the current measurement.
o Owerlay color

The ~— Overlay button's pop-up menu contains the following functions | ||l set trace width »

. = Smoothi b
and options: recting

1 Fronk Leftz

2 ra Fromt

« = Load Overlay select an overlay file to load. You can also use
the list of most recently used files at the end of the menu to
open a file.

* * Invert Overlay mirror the overlay trace on the 0dB line, in order to allow a quick

adapting of the live trace to the overlay trace.

« i Overlay Color change the color of the overlay trace. You can change this color

at the Setup -> Display window as well.
« |l set Trace Width select the width of overlay trace from the options pop-up menu.
. E Smoothing select the smoothing of the overlay trace from a sub-menu. Beside
assigning a fixed value, you can also link the smoothing to the live trace's
smoothing (Same as main-trace), or use the smoothing applied to overlay trace
when it was saved (As Saved).
* Most recent used file list select the file to open with a double click on the file name.
* The overlay button indicates the state of the overlay.
o No valid overlay loaded.
o “*Valid overlay loaded, but not shown.

o Valid overlay loaded and shown.
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Hints:
* In the simple menu layout the Set Trace Width option is located in the Tools N,

and the Set Overlay Color function is located in the pop-up menu of the * Overlay
Gain button.

* You can move the overlay trace up and down using the Overlay Gain setting in the
layout section.

* Depending on the selected menu layout some options may not appear in the pop-
up menu.

» If a valid overlay is loaded then the Overlay button toggles the visibility of the

overlay, otherwise it invokes the Load Overlay function. The shortcut is O.

Cursor Menu (FFT and MAT)

This menu is located right in the lower menu bar.

1 H HH

Range Cursor on peak, Lack on peak. (Simp|e menu Iayout)
W Hyl FH (Complex menu layout)

- il Range open the range sub menu where you can select the displayed frequency
range. See page 64 for details.

« Htl Cursor on Peak move the cursor to the current peak of amplitude response. The
shortcut is Shift-P.

« 4 Lock on Peak perform the Cursor on Peak function every time a new trace is
drawn. In order to reset this option click again on the button or perform an other
cursor related operation (Cursor on Peak, mouse click on the trace to set the
cursor, movement of the cursor using arrow keys on your keyboard). The function's
shortcut is P.

Hint:

* You can use the shortcut C to hide/show the cursor.
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Gain / Offset Setting

This setting is located at right window. It is available in the MAT module and in Quickirace 1

e

the FFT module. Changing this value moves the selected trace up or down in
the display window. You can use this setting to center the selected trace or to shift it in
order to compare it to another trace. You can use the mouse to move the selected trace up
or down, if the option Allow Gain-Setup using Mouse option is activated in the pop-up
menu of the value display or in the Tools menu.
Hints:

+ Use shortcut Z or a double-click with the mouse to the gain display to | HuiEkirace ]

|- EES

» Use Auto-Center == or the shortcut M for the quick adjustment of the live trace.

set the gain to zero.

* The gain settings affects the amplitude read out. Therefore SATlive shows the
current gain setting behind the amplitudes value, if the gain is differs from zero.

» The colors of the display are swapped to indicate an offset value different from zero.

* You can use the shortcuts Page Up and Page Down to change the uickirace 1
offset. The label and the color of the selected trace are shown on top mfl

and left to the gain setting.

* The value-display area contains a pop-up menu where 0 db

you can enable the movement of the selected trace by AUTO GAIN SET

moving the mouse vertically with the left mouse-button | £ ... coin-setup using Mause
hold down.

*  When working with the Live-Add Trace or the Perfect-Addition Trace you can use
the entries in the pop-up menu of the cursor-info area in the right-menu bar to

determine whether the offset should affect the calculated trace(s) or not.

Flood trace to center

The option == Flood trace to center fills the area between the

live trace and the zero dB line with the trace's color.

¢ Flood trace to center selected:

¢ Flood trace to center not selected:
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Display range selection
M Lows Chel-L
The Bl Range selection is located in the lower menu bar. I, Mids Crel-p
Use it to select the visible frequency range for the display. IR righs CtrbH
L User Crel-L

Beside the three ranges Ml Low, lll Mid and Il High you can
ﬂ Asign current range

select a fourth setting, which is called M User.
. Full range Ckrl-F

You can change the border of the user setting either (like the

I"I Linear scaling (x-awxis)
borders of the three other settings) at M Setup -> * Post

Process or by assigning the currently used borders using the e Assign current range
option.

The W Full range function restores the full frequency range.

If a transfer measurement is performed in the MAT module then this menu contains the
Linear Scaling (X-Axis) option, which activates a linear scaling of the frequency axis,
opposite to the common logarithmic scaling. The linear scaling might be helpful when you

work with the phase trace.

* Linear X-axis setting

G0 0HE

* Logarithmic (default) X-axis setting.
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Show Range at Cursor

In the FFT module and in the MAT module you can - ENSPESSREREREN - - [onge +/- 3dE

i i ingi =" Range +/- 6dB
find this setting in the pop-up menu of the trace 4y Delay = Cursor 8 ange +/
. =™ Range +/- 10dB
display. ! arker ,
. . . . w1 Harizontal grid
This option shows two lines with the selected ™ Taols »
Setup » |T MNone

distance related to the amplitude value at the

current cursor position.

Result; 3867 Hz 0,/11dE

If the option Pink spectrum lines is activated in
the current display settings, then the lines also use

a slop of -3dB/octave.

Ref 562 5 Hz-8,

. Ref 222 7 Hz -4 07 dB

The horizontal grid option shows a horizontal line at the cursor's intersection with the

selected trace.
Hint:
* The cursor always shows the values of the currently selected trace.
* You can select the trace to analyze in the pop-up menu of the trace display using

the Show Values of option.
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Trace display's pop-up menu

You can open this menu by clicking on the trace display window Show Values of: >
with the right mouse button. The content of this menu varies # Invert Live Trace (Shift-I)

dependent on the current status and the measurement selected. Wl Full Trace Display

Show values of select the trace whose values are [l Information

shown. = Show range at cursor r

Group-delay related to select the reference time used P Delay = Cursar

for the calculation of the group-delay. This option is L Marker ,
available only in the impulse response's FFT module. ] ;”E's :
etup

#= Invert live trace flip the live trace on the zero dB line.
The shortcut is Shift — I.

%4 Dpen Delay Finder

= addition of Signals 3

E Information show information about the currently

a7 Edit Virtual EQ

selected trace.
', Full range show the whole valid frequency range. The shortcut is F. See the
range section for details.

=~ Show Range at Cursor draws horizontal guide lines related to the value at the
cursor's current position.

Delay = Cursor applies the delay value at the cursor's current position to the
current delay. This option is enabled only in the impulse-response measurement.
You can also use the shortcut F3 to invoke this function.

/1 Markers assign, show or hide frequency markers. See page 67 for details.

2 Tools invoke the & Tools menu.

Setup shows the layout options for the trace display.

Open Delay Finder open the delay-finder window. Available in the MAT module
only. See the delay-finder section on page 102 for details.

Addition of Signals open the menu for the addition of signals tool.

Edit Virtual EQ opens the editor window for the virtual EQ. For details about the

virtual EQ see the virtual EQ section of this document.
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Frequency Markers

In FFT and MAT module you can set frequency markers to mark frequencies of interest
like crossover frequencies.
» The markers are shown in the trace display and labeled with their frequency.
» To assign the current cursor position to a marker use the shortcut Ctrl and a
number from 1 to 5. The number becomes the number of the marker.
* To overwrite an assigned marker use the shortcut combination Alt and the number
of the trace (1..5).
» To toggle the visibility of an assigned marker use the shortcut combination Ctrl and
the number of the trace (1..5).
* In the Marker pop-up menu in trace display's pop-up menu you can toggle the

visibility and you can clear all markers there.

Smoothing

This selection is located on left side in the lower menu bar.
Select the amount of smoothing applied to the live trace.
The value of a point for the display is calculated as the mean value of the selected range.
If, for example a range of one octave is selected, then the mean value is calculated from
the frequency of the current point minus half an octave to the frequency of the current
point plus half an octave.
Using the unit octave is closer to human hearing as a fixed frequency range or a fixed
amount of points.
The option Similar to Ear varies the width of the smoothing depending on the frequency.
The higher the frequency, the smaller the window (in octaves).
Hint:

* Human hearing is very sensitive to peaks in frequency response so you should not

apply too much smoothing.
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Show Values of

* This selection is located at trace display's pop-up menu.

» Select the trace to read values from. You can select any trace which is visible.
* Just choose the trace you want from the sub-menu.

* The selected trace is indicated in front of the values.

* You can use the shortcut T to toggle the cursor readout.

Value Editor Field [t Rangey |20 =

This edit field is located right of the layout - parameter selection below the trace display in
FFT and MAT module.
This field shows the current value of the selected layout parameter.
You can change this value by:
* The selection of a preset value from the field's pop-up menu.
» Clicking on the arrows on the right side of the field.

SATlive shows the name of the selected parameter left of the value edit field.
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Cursor range tool

In the MAT module and in the FFT module there is the possibility to get more information
using the cursor.

The cursor range tool uses the latched cursor, which can be set using the shortcut D on
the keyboard and the current cursor's position to calculate the bandwidth and the center
frequency of the range between both cursors.

An other way to set the latched cursor is to click the right mouse-button while you're
holding down the left mouse-button. This will set the latched cursor to the position of the
click, or in case there is still a cursor latched, it will remove the latched cursor.

In the trace display a solid line is shown at the latched cursor's position, and the center
frequency is marked with a dotted line, also in the color of the latched cursor.

The cursor range tool supports two ways to select the desired area in the graph display.

» Latched Cursor is Center Frequency the latched Latched cursor 240Hz

ZF: 480Kz

Bw: 1,60, O 0,67, Octases: 2,00
The area is expanded on both sides of the latched . e e e

cursor's position is treated as the center of the area.

cursor, depending on the current cursor's position. In this case the latched cursor is
drawn as a dashed line, and in the second line the frequencies related to both
borders of the selected area are shown.

» Latched Cursor is Border the latched cursor's position is treated as one border of
the area. The current cursor's position is the other border. The latched cursor is
drawn as a solid line, and the calculated center frequency is shown in the second
line.

The information shown above the trace display may consists of the following components
depending on the settings for Advanced Cursor Information at the N setup -> . post
process window. The information of the cursor range tool are shown on the left of the
information area above the trace display.

* Latched Cursor the position of the latched cursor.

» CF center frequency of the range between the position of the latched cursor and the
position of the current cursor. The position is shown as a dashed line in the trace
display. This is shown only if the Latched Cursor is Border setting is selected.

Otherwise in the FFT module FQ2 is shown followed by the calculated frequency of
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the second border. In the MAT module the frequencies related to both borders are
shown.
* BW the bandwidth of the range between both positions, related to the center-
frequency’.
* Q Quality, calculated by 1/BW.
* Octaves bandwidth in octaves.
The cursor details window in the right menu area, which is available in the MAT module
only, shows more information related to the position of the current cursor.
To open the setup menu for the cursor range tool, just airedwsar 120mz
click in the left area of the info area in the MAT module, g\f\:f:?ua.'g;zaﬂﬂ FQua“nF

|7 Bandwidth
Cickaves

or in the text display above the trace in the FFT

Latched Cursor is Center Frequency

module.
|7 Latched Cursor is Border

Just select the values you want to see and the mode of
the cursor range tool by clicking on the related entry.
The selected range is marked by a
transparent overlay. The overlay
shares the color with the color used for &S
the amplitude-threshold display in the

FFT measurement.

1 This is not the correct definition of the Bandwidth, but it's the Bandwidth definition used in many digital
equipment.
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Full Range

This function is located in the trace display's pop-up menu and in the range pop-up menu
in the lower menu bar.

This function sets the upper and lower frequency of the display so that the whole range of
valid frequency data is visible.

The lowest frequency is given by the lowest valid frequency of the current trace and the
highest frequency is given by the Nyquist's frequency (= half the samplingrate). The

function's shortcut is F or Ctrl-F.

Lowest valid frequency

Due to the windowing of the impulse response only a part of the impulse response is used
for the calculation of the FFT. Therefore it is not possible to show frequencies below a
certain frequency.

On the lowest frequency one whole cycle can be completed. This means that the period of
the lowest valid frequency is equal to the length of the window applied prior to the
calculation of the FFT.

For example let the length of the time window be 20 milliseconds. The lowest frequency is
defined by f = 1/period, which yields 1/0.02s, resulting in 50 [1/s = Hz].

Nyquist Criteria

The Nyquist's criteria postulates that an analog signal which is used as an input into an
analog-digital converter, must not contain signals with a frequency higher then half of the
sampling frequency (samplingrate). Otherwise the digital signal is spoiled with artificial
signals.

This is the reason why a steep low pass filter is applied prior to any analog digital
conversation.

Therefore the signal feed into the FFT does not contain any information about frequencies
above half the samplerate. This is why SATlive does not display any frequencies above

that value.
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We | g htl n g F | Ite rs RE&E Cursor trlll Peak  Lock 'o.r; Ipeak Weighlt-iil-'l'-rg Filter

In the MAT Module you can apply a weighting filter to the mic signal input. The selection of
the weighting filter can be found in the lower menu bar.

The frequency response of the human ears is not linear and changes, especial at lower
frequencies, related to the sound-pressure level. The frequency response will become
more flat when the level is increased. At lower frequency the sensitivity of the human ear is
reduced at the low and at the high frequency area.

To match this behavior of the human hearing there are some so called weighting filters.
This filters include a low-pass filter, which is the same for all three filters described below,
and a high-pass filter whose parameter vary.

+ A Weighting dB(A): A weighing performs the strongest cut at lower frequencies.
Intended to be used for lower levels, this has become the most commonly used
weighting filter. This filter correlates with the 'frequency response' of hearing
damage and therefore it is used in the German DIN 15905-5 to weight the energetic
averaging of sound pressure levels.

* B Weighting dB(B) this weighting, whose low cut is in the middle between A and C
weighting was intended to be used ad medium levels. Nowadays this weighting is
not used often, so it is not present in SATlive.

+ C Weighting dB(C) this weighting is intended for high levels and applies only a
small amount of low cut filtering to the signal. It is mainly used to weight short
signals (Peaks).

Hint:

* You can set the weighting filter used for the level display independent from the filter

used in the MAT Module. Select the filter to be used for the level display in the

related setup window.
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FFT Module
H A a
Impulze Rezponze FFT kAT Feedback

This module displays the FFT of the impulse response and allows you to post process the
trace in different ways.

In the normal operation this module is invoked directly from the impulse - response module
when you perform a FFT or a smooth FFT, but it can also be accessed directly using the

FFT button in the top menu-bar.

FFT

The FFT is an algorithm (= description of a calculation) used to transform a signal in the
time domain, like an impulse response into a signal in the frequency domain.

The new signal contains the same information as the original signal, but in another kind of
values. The values of the frequency domain are amplitude and phase related to the
frequency. We call this kind of display Frequency response.

In the frequency response it is easy to the system's (in this case, system refers to the

whole measured way of signal) peaks and dips.
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Display functions il - a @ - Il =

In the complex menu-layout this functions are located at the upper menu bar.

Fiai Toggle Display mode this button and it's pop-up menu toggle the display mode.
For details see page 64.

A Show Amplitude toggle the display of the amplitude response. If the amplitude
display is not active, then the phase display is activated in order to prevent an
empty screen.

® Show Phase toggles the display of the phase response. If the phase display is
not active, then the amplitude display is enabled in order to prevent an empty
screen. In the button's pop-up menu you can select different display modes for the
phase (-180° to 180° or 0° to 360°), different ranges of the group-delay display and
furthermore the reference used for the group-delay.

X Hide Amplitude and Phase hide both the amplitude and the phase trace of the
live trace. The shortcut is 2 (left of the number 1 key).

Il Trace width toggle the width of the live trace. The shortcut is Ctrl-W.

“= Flood trace to center toggles the flood trace to center display mode. Only
available if the current trace was created using the smooth FFT. The shortcut is
Shift-F. See page 67 for details.
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FFT File functions

Use this functions to open, save or print the live trace. H & = =

Hints:

IH save saves the live trace. Set the file name and edit, if b save as asc
== Save as calibration data

the info window shows up the trace's description.
E Save as Ckrl-U

The function's pop-up menu contains more options, like the
. . . =l E 3ave frace as picture
E save Trace as Picture (Save directly picture), iEl Save
as ASCII (Saves trace's data into a text file) and = Save as calibration data.
& Load Open a stored trace. If you open a new trace, then the current trace will be
lost. The function's pop-up menu contains a list of the most recently used files.

Print Prints the trace window.

You can set the quality used for the H save Graph as Picture function in &N Setup
-> & Features.
You can add a fixed offset to the amplitude for the ASCII output. You can configure

this option at &% Setup -> & Features

Additional Functions Q- E E

% Use Mic-correction activate the mic correction. If no mic correction is currently
loaded, the function calls the Load Mic Correction function, which is also located
in the button's pop-up menu. The shortcut for this function is M. See page 80 for
details.

== Tracemanager open or close the tracemanager. This function can also be
accessed using shortcut Ctrl-T. See page 177 for details.

co Stop/Again stops a macro measurement when it runs in a loop, or repeats the
last macro. You can use the shortcut R to invoke this function.

B Assign snapshot to macro copy the current settings into a user macro.

E Info opens the information window for the current trace. The trace's description
can be edited in information window as well. The shortcut for the information

window is | (Uppercase 'i').
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Mic correction

In addition to the Calibration and the Complex Ml
Compensation which are available in the Impulse-Response T Load calioration data
Module and the FFT Module only, SATlive features the

possibility to correct the measurement microphone's frequency response.

% Save as calibration data

This feature is called Mic Correction and can be applied to the measurement (MIC) Signal
in the FFT and the MAT module.

You can use any Smooth FFT trace, as long it has the same samplerate as the current
trace, as the Mic correction data.

Furthermore you can create your own Mic correction file using the SATlive's mic-correction
editor (available for download at: http://www.take-sat.de/download/miccaledit.zip).

The shortcut M is used to load and to enable the Mic Correction.
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Group-delay related to

You can find this menu in the trace display's pop-up menu and in the phase-display type
pop-up menu.
The group-delay is a value calculated by the derivation of the phase over the frequency. It
can be interpreted as a frequency dependent delay, related to the begin of the current time
window. Because the begin of the time window is known by SATlive, it can provide group-
delay values related to different reference times.

* Time Zero the group-delay 0 is at time zero of the impulse response.

* Window the group-delay 0 is at the beginning of the current time window (no

correction performed).

* Peak The group-delay 0 is at the impulse response's peak.

Overlay and Calibration

. Overlay show the current overlay trace. If no overlay trace is assigned, the Load
overlay function is executed. The function's shortcut is O. The pop-up menu
contains the == Load Overlay function and other functions. If you want to use the
overlay functionality you need to enable it in the setup -> post process section.
See page 65 for details about the overlay-trace.

+ i Calibration activate the use of the current calibration file. If no valid calibration
file is assigned, it executes the Load CAL function. The function's shortcut is C.
The pop-up menu contains the = load calibration data and the & save as

calibration data functions.

© 2010-2011 Dipl.-Ing(FH) Thomas Neumann, http://www.take-sat.de/english/index.php =~ Page 81 of 228


http://www.take-sat.de/english/index.php

SATIlive Version 1.40.26 SAT"“'E‘

Calibration

In the FFT module you can create a calibration file, which is taken as the reference for the
measured trace. By doing so, the non linearity of the measurement setup is compensated

and all dB values are related to calibration file.

Create a calibration file

To create a calibration file, just connect the output direct to the input. Start a
measurement, and save result (in FFT module) using Save as calibration data. In the
complex menu layout this option is located in the pop-up menu of the Cal button, in the

simple mode it can be found at & Tools ->

] ] Calibration saved as test.51.D E|
Calibration as well. In both layouts this function —
is also present in the E Save button's pop-up »_?/ Set file as cal for macro: Speaker in Room

menu. |
Ja Mein |

If measurement was executed using a macro

(which is recommended), you'll see a window
likes this after saving calibration file.
If you click Yes then calibration file is automatically assigned to the macro.

This assignment can also be performed in N Setup -> M User Macros.

Using the calibration file

If you assigned a calibration file to a macro, then the calibration is automatic applied every
time you run the macro.
To load a calibration file use the function = Load Cal from the Cal button's pop-up menu.
If a calibration file is loaded, toggle it on and off using the Cal button or the shortcut C.
Hints:
» If a calibration file is applied, then its name is displayed on left side of trace window.
* To calibrate the display of the impulse response in the impulse - response module
use the Complex Compensation feature. See page 46 for details.
* A calibration file can only be used for measurements performed with the same
settings (FFT size and type, samplerate).

* To check the calibration file just repeat the measurement. If your systems works
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fine and calibration is correct, you shall see a flat line at zero dB.
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Calibration menu

In the FFT module this menu opens up, if you perform a right =F
mouse click on the CAL button s which in the simple menu- = Load calibration data

, . . = libr ation dat
mode is located in the upper menu-bar and in the complex menu- I“‘L e 8 Calhraten fate

mode in the & Tools pop-up menu. Lsirintern.sio

* Load Calibration Data open a calibration file.

» Save as Calibration Data store the current trace as a calibration file.

» List of files the list of the most recently used files. To load a file from the list, just

click on the file's name.

* You need different calibration files for FFT and Smooth FFT.

* If you want to compensate the display of the impulse response then use the
complex compensation feature in the IR Module.

* To compare different results, you can use any file as calibration file, as long as the
settings used to create it are the same as for the current trace. To activate or
deactivate a calibration file, just click with the left mouse-button on the button CAL
ween or toggle the state using the key C on your keyboard.

» If a calibration file is activated, then the label "Cal:" and the name of the cal-file is
displayed at the left side of the trace display. You can change the way the file name

is displayed at N Setup > ™ Features -> Fileinfo.
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FFT Menu bar (simple menu layout)

H & = ) 4 M

Save Phase amplitude Overlay Tools Mode

In the simple menu layout there are only a few buttons in the FFT module's menu bar.
You can access the other functions via the & Tools menu.

« I save saves the live trace. Set the file name and edit, if the info window shows
up, the trace's description. The button's pop-up menu contains also the functions .
Save Graph as Picture (Save the display directly as picture) and il Save as ASCII
(Saves the live trace's data into a text file). The function & Save as Calibration
Data, allowing you to save the live trace as a calibration file, is also in this menu.

« & sShow Phase toggle the display of the phase response trace. If the phase
response is not shown, the amplitude display is enabled to prevent an empty
screen. In the button's pop-up menu you can select different display-modes for the
phase (-180° to 180° or 0° to 360°), different ranges of the group-delay display and
furthermore the selection of the reference for the group-delay.

. Show Overlay toggle the visibility of the current overlay trace. If no overlay trace
is currently loaded then the Load overlay function is executed. The function's
shortcut is the key O. The pop-up menu contains more functions and settings
related to the overlay trace. If you want to use the overlay functionality you need to
enable it in the setup -> post process section. See page 65 for details about the
overlay trace.

. Stop/Again stop the execution of a macro measurement when it runs in a loop
or repeat the last macro. You can use the shortcut R to invoke this function, too.

« & Tools contains a lot more functions and settings. For details see page 86.
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FFT menu Tools

There is a lot of functions and settings in the menu tools. In the —- Trace Manager Ctrl-T

simple menu layout the menu tools can be accessed directly Fid| FQ Scale style »

using the Tools ™ button in the menu bar. ™ Hide current trace

In both menu layouts the menu ™ Tools can also be accessed B ,

via the trace display's pop-up menu. * Mic correction 4
@ Phase compensation b

== Tracemanager open or close the tracemanager. This
A Information

function can also be accessed using the shortcut Ctrl-T.
1] set trace width Cerl-we

|II Set overlay trace width
details. |1E| Width of Memory Traces  »

See the tracemanger section starting at page 177 for

Fiil FQ Scale Style set the style of the frequency scale. (= Load trace >

B i .
See page 64 for details. Prink Chrl-p

=== Flood trace ko center

> Hide current Trace hide both the amplitude and the

phase display.

we Calibration activate the current calibration file. If no valid calibration file is
loaded then the Load CAL function is executed. The function's shortcut is C. More
functions can be found in the function's sub menu. See page 82 for details.

% Mic Correction activate the use of the mic correction. If no valid mic - correction
data is loaded then the function Load Miccorrection is invoked. This function can
also be accessed using the function's sub menu. The shortcut for the mic correction
is the key M. See page 80 for details about mic-correction.

P Phase compensation select the phase - compensation mode. Visible only if the
live trace was created using smooth FFT. For details see page 198.

E Information show the information window for current trace. The trace's
description can be edited in the information window as well.

Il Set Trace Width sets the width of live trace display. The function's shortcut is
Ctrl - W.

Il set Overlay Trace Width set the width of the overlay trace display. This item is
visible only if you've activated the overlay functionality it in the setup -> post-

process section. See page 65 for details about the overlay trace.
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Il width of memory traces select the width of the pen used to draw the memory
traces. This setting does not affect the display of traces using the tracemanager.
The tracemanager sets the trace width according to the trace's weighting.

& Load Trace open a file. In the function's sub menu you find a list of the most
recent used files, from which you can pick a file with a double click.

Print prints the current trace display. The shortcut is Ctrl-P.

“= Flood trace to center Toggles the flood trace to center display mode. Only
available if the live trace was created using the smooth FFT.

The shortcut is Shift-F. See page 67 for details.

Trace Layout FFT Module, simple menu layout

In the FFT module you find this settings below the trace display 5~ Low DE: ,
window in simple menu layout. [, Range ¥ Curl-v r
Select the layout parameter you want to change: £ Line Gap »
+ ¥ Low DB move the trace display's lower border. The visible Owerlay offset Cirl-0 ¥
area ranges from Low DB to Low DB + Range Y. L. Range v |60 Bl

Hints:

[L. Range Y set the trace display's vertical range.
= Line Gap set the distance between two vertical grids.

Overlay Gain move the overlay trace up and down. This option is active only if a
valid overlay trace is displayed and if you've activated the overlay functionality in
the Setup -> Post Process section. See page 65 for details about the overlay

trace.

To select a parameter simply click on the parameter field left of the value editor
field. This will show a pop-up menu, where you can choose the parameter to edit.
After a parameter is selected the value editor field shows the parameter's current
value. The current parameter's name is displayed left of the value editor field.
The parameter's value can be changed using the value editor field.

The value editor field contains a pop-up menu with some presets for the currently

selected parameter.

© 2010-2011 Dipl.-Ing(FH) Thomas Neumann, http://www.take-sat.de/english/index.php ~ Page 87 of 228


http://www.take-sat.de/english/index.php

SATIlive Version 1.40.26 SAT"“'E‘

Trace Layout FFT module, complex menu layout

In the FFT module you'll find this settings - E- + |1t Range v [0 .
below the trace display window, when the

complex menu layout is selected.
Select a parameter of the trace display's layout, either by clicking on a field or by selecting
it from the current parameter display's pop-up menu.

« 5 Low DB move the trace display's lower border. The visible area ranges from Low
DB to Low DB + Range Y.

« [, Range Y set the trace display's vertical range.

+ [ Lines Gap set distance between two vertical grids.

. Overlay Gain move the overlay trace up and down. This option is active only if a
valid overlay trace is displayed and if you've activated the overlay functionality in
the Setup -> Post Process section. See page 65 for details about the overlay-trace.

Hints:

» After the selection of a parameter, the value editor field shows the parameter's
current value. The current parameter's name is displayed left of the value editor
field.

* The parameter's value can be changed using the value editor field.

* Every parameter's field features a pop-up menu with some preset values.
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Feedbackfinder

The Feedbackfinder is a FFT display optimized for the quick location of feedbacks. It is
useful for ringing out a monitor system.
* It looks for the frequency with the highest amplitude value and displays it.
* That frequency can be displayed either as a frequency value or as the
corresponding band of an equalizer.
* The search algorithm has three states:

o  Wait for the level to meet the threshold set for starting detection. The
feedbackfinder's state display (bottom left) shows: Looking for feedback.

o Sampling and scanning for the frequency with the highest amplitude. The
feedbackfinder's state display (bottom left) shows: Calculating Frequency. This
step is performed very quick so you might not see this label.

o Depending on the current settings the feedbackfinder either waits for the level to
drop below a given threshold, or for a manuel restart. The feedbackfinder's state

display (bottom left) shows: Waiting for Restart.

Upper menu bar e R T

Select how the frequency with the highest amplitude is displayed:
* wn Eq 10 Band displays the corresponding band of an 10 band eq.
. b Eq 15 Band displays the corresponding band of an 15 band eq.
. A Eq 32 Band displays the corresponding band of an 30 band eq.

* lur Frequency displays the frequency value as number.
If an EQ band based display is selected, the center bar 90000000000
shows the offset of the frequency to the center of the corresponding EQ band. This helps
you to decide if you should attenuate an EQ band beside the band displayed or not.
When the frequency meets the nominal frequency of the corresponding band very close,
the dot is shown in the middle. The more the point moves to side, the more the frequency
is below (point near left side) or above (point near right side) the nominal frequency of the

corresponding EQ slider.
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Controls for feedbackfinder: e @©| &|

« “ Auto Restart (Default) if the input level drops below the assigned threshold, the
feedbackfinder switches into search mode. The display will remain unchanged until
the next frequency is found.

- B Sample samples and analyzes the current input signal even if it's level is below
the threshold set for sampling. The shortcut is the space bar.

. Search restart the scanning for feedback even if the input signal's level is above
the threshold set for Auto Restart. The function's shortcut is R.

Hints:

* You can set the threshold values for Restart and Sampling at the feedbackfinder's
right menu bar.

* Do not worry about the icon used for * Auto Restart. It's just because the German

word for car is Auto.
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Feedbackfinder's right menubar

Here you can set the feedbackfinder's parameter. Resolution

Hints:

Detault -

Threshold
-20dB -

choice. If you need speed choose Low. High should be used if you R|—_|E;a;5

Resolution the precision used for the calculation of the feedback's
frequency. Higher settings, which yield more precise results need

more time. In normal applications the Default setting should be best

need a precise frequency detection especial at low frequencies.

Threshold the threshold level for the start of the sampling and the calculation. If the
input signal exceeds this level, then the feedbackfinder performs a sampling and
calculation sequence, resulting in an updated display. You can force the start of a
sampling and calculation sequence using the button Sample B in the
feedbackfinder's upper menu bar.

Restart the threshold level for the restart of scanning, if Auto Restart is enabled.
The threshold value is related to the sampling threshold. You can force the
feedbackfinder to start scanning using the Search i button in the feedbackfinder's

upper menu bar.

The value for the restart threshold shown in the right menu is related to the
sampling threshold.

The values shown in the statusbar on the bottom are related to the maximum input
level (0 dB dfs).
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The MAT module
EFH A al
Irmpulze Rezponse FFT MAT Feedback,

MAT is the powerful Dual Channel FFT measurement part of SATlive measurement

system.

The measurements in the MAT module

RTA Measurement

A RTA (Real Time Analyzer) displays the input's energy content, averaged in frequency
bands. A RTA shows a flat response on a flat system when feed the system with pink
noise. In SATlive the RTA measurements are located in the MAT module.
There are, according to graphic equalizers, three different resolutions of the RTA display:
* w10 band RTA, frequency bandwidth is one octave.
.15 band RTA, frequency bandwidth is two third of an octave.
%30 band RTA, frequency bandwidth is one third of an octave.
The display shows the average level of the selected amount of averages measurements
as a solid bar, and the highest level in the measurements averaged as a line above.
You can select the input(s) to display using the labels below the VU meter. A selected

delay is applied to the REF input. See page 104 for details about setting the delay.

Use the cursor to read out values.
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FFT measurement

Tk | POk 1%k 20k

The MAT module's FFT the display shows the spectral contents of the selected input
signal(s). On a flat system it shows a horizontal line if the system is feed with white noise.
» Select the input(s) to display using the labels below the VU meter.
* If pink noise is used as signal, then the result falls with a slope of -3dB per octave.
To check the linearity you can use the Pink Spectrum Lines feature in the Setup ->
Display window.
* You can also use the Compensate FFT feature in N Setup -> a0 Measurement to
remove the influence of the pink filter.
* A selected delay is applied to the REF input. See page 104 for details about how to
set the delay.
» Use the cursor to read out values.
* The measurement is performed as a Smooth FFT.
* The FFT measurement is intended to show the energy content of signals.
* The values shown are absolute levels only if you performed and activated the level
calibration.
* You can set the amount of averages in the trace - layout menu in the bottom area.
* The amplitude threshold set for the transfer function is indicated using a different
background color. See page 116 for information how to set the amplitude-threshold

value.
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Compensate FFT (MAT)

You can select a compensation for the FFT measurement in the MAT module at N Setup
-> sor Measurement.

The selection is used for the display in the FFT measurement and in the FFT +
Spectrograph measurement, but has no effect to the calculation and the display of the
transfer function.

You can select one of the three compensation patterns available:

* Flat on white noise this is the default display of a FFT measurement. You'll get a
flat line, if you feed the FFT measurement with white noise.

* Flat on pink noise filter the result of the FFT measurement using a +3dB/octave
filter. This compensates the influence of the filter used to create the pink noise. With
this setting you'll get a flat line, if you feed the FFT measurement with pink noise.
With this setting the FFT measurement acts like a RTA measurement with small
frequency bands.

+ Sawtooth with pink noise with this setting you can see the nine different bands
used for the calculation of the result. This setting is mainly intended for compatibility

to other software.
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THD (Total Harmonic Distortion)
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Basics

Beside the wanted amplification any active device changes the shape of the signal a little
bit. When we send a sine wave signal through an electronic (or an electro-acoustic) device
we can easily detect the changes when we lock at the frequency response of the output of
the device. There we can see peaks on integer multiples of the basic frequency. If we add
the levels of this so called harmonics and relate this sum to the basic frequency's level, we
get the THD.
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In the early days of electronics THD was the main criteria for the quality of amplifiers, and
a low THD was the goal of mostly all developments in audio electronics.

When the industry managed to gain real low THD values, the people realized that, even
with very low THD values, amplifier may not sound good. Today we know that THD is not
always bad, and that speakers have a much more higher THD then it's driving electronics.
Another interesting fact is that tube amps have a real high THD compared to solid state
amps, and that we use exciter to create additional harmonics, which means we're rising
the THD value.

THD measurement in SATlive

The THD measurement is performed in the MAT module as an option for the FFT
measurement. You can start it in the menu &% Tools.

SATlive assumes that the frequency set for the Sin Var signal is the basic frequency.
Therefore you have to set the frequency value to the sine wave signal's frequency even if
you're using an external sine wave generator. The THD value is displayed on top of the

trace display for both inputs separately.

Settings

You can set the order of the highest harmonic which is to examined in the &N Setup -> .
post process window. You can also select the input(s) to be examined using the buttons

below the VU-meter in the right menu-bar.
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Transfer function measurement

You find the 51 transfer function measurement in the MAT module.

The transfer function means how the system, which means all influences between input
and output of the measurement, transfers a signal from the input to the output.

This covers influence in the frequency response, how good each frequency is transferred,
and the signal's timing like delays.

In live PA situations the system to measure consists of an addition of different transfer
functions. Any part in the signal chain has it's own transfer function, but the most
problematic part is the speaker to listener transfer function.

The transfer function is calculated by comparing the measured output-signal of the system
with the input signal feed into it. In PA measurement, the signal is feed into the console

and measured by a measurement microphone located in the

room. Both signals are transformed into their frequency C Limit; Coherence
A Limik: FFT level *

responses, and then transfer function is calculated by a simple |z pispiayrange for coherence

-

division of the frequency spectra. T —

In order to minimize the external interference to the

measurement, there are some options to improve the quality of the result

This division makes only sense on frequencies where the source signal contains enough
energy. The amplitude threshold value, which can be set at the & Tools menu, acts as a
threshold for the execution of the calculation. See page 116 for details about how to set
the amplitude-threshold value.

If the value is below the threshold, there is no update of the display.
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FFT e e +» Show as dot

Averaging- , CaICl(J)I?tion . Display
memory P e Coherence
> AMP : ] > COH

SIGNAL | . Show valid
Generator v DELAY ) aal result

To avoid influence of external signals a coherence threshold can also be set. The

coherence is a value that indicates how good the measured signal relates to the input

signal.

If a dynamic coherence threshold is selected, then the coherence

threshold depends on the count of valid measurements take for a

frequency value, otherwise the coherence threshold is set to the

selected value. The coherence is calculated using all values in the

COH Lirmit

R

-

current average memory. If the value is above the threshold, then the lﬁ

value is shown as trace. This is done for every single frequency, so

the value might be shown as part of the trace or as dot.

Hints:

Q0%
B0%:
B0%
40%
10%: (OFF)

v Dwnamic setking

* The current values for both thresholds are shown in the right menu area.

* Aclick on the threshold display opens the setup menu for the selected threshold.

* You can set the colors used for trace, dots and coherence in the Setup -> Display

window.
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FFT + Spectrograph

e T o ] e T - = o a =
LT 1T.EES S0 e 0 e EUED =

In the FFT + Spectrograph measurement in the MAT module the measurement (MIC)
signal is displayed in two ways at the same time.
The upper window shows the FFT of the measurement (MIC) signal and the lower window
shows the spectral distribution of the energy over time.
In the lower window the level at each frequency is displayed using different colors. The
scale used is shown right of the display.
The vertical axis is the frequency and the horizontal axis is the time.
The settings for the IL. Y-Range and for the I Top level are the same in both displays, the
'Averages setting and the Bl Range setting is used only for the FFT display in the upper
window.
Hints:

* You can select the display range in time of the spectrograph display in the menu N

Tools.
* The cursor movement is synchronized in both windows. In the upper window the

cursor is a vertical line, in the lower window a horizontal line.
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Impedance measurement

The impedance measurement in the MAT
module could be used for speaker
development or to check speakers.

The impedance is the frequency
dependent resistance.

To measure the impedance you need an

external reference resistor capable of

enough power. You must set the value of
the resistor used at & Setup ->
Measurement.

In order to measure impedance you need
another wiring than for all other

measurements.

Because the measurement is done using

an external power amp, you must take care to

+
Reference resistor r A M P
-~

wiring and measurement. Wrong usage or wiring

could destroy your audio interface, your 1.

computer and/or your power amp. Read and 10k 10k

obey the following hints. REF in

Hints: MIC in
* For the sake of safety you must use the = = = Ground

two resistors (10k/0.5W) marked red.

» Start measurement with no ground connection on the power side. Use this
connection only if necessary.

* Use only power amps with the negative speaker output connected to ground.

* Never use power amps in bridge mode!

* Make sure you're using the right connections before you switch the poweramp on.

* There is no liability for any damage!

* The reference resistor's value should be about twice the value of the nominal
impedance of the speaker. A 15 ohms resistor is a good choice for common 8

ohm/4ohm speakers.
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Impulse response measurement (MAT)

IFNPLIEARENS T
G000ms, 141%, -14 908

The measurement of the impulse response in the MAT module is done using the DualFFT
algorithm.

The upper window shows the whole range selected in the right menu bar or at the menu
Tools &, the lower window shows the range around the time zero with a time scale
zoomed by the factor of ten.

Use the shortcut P to move the cursor to the peak.

The reference (REF) signal is delayed prior to the calculation of the impulse response.
Therefore the time scale does not show the absolute value of the display, but the offset
from the current delay.

You can use the button D = C 1 or the shortcut F3 to assign the cursor's current position
to the current delay, so making the current cursor's position the new time zero of the
display.

Use the right menu bar or the menu Tools ™ to change the display's properties.

You can apply markers and use the delay matrix in this display.

Use the shortcut F5 to make a copy of the current impulse response trace. The shortcut F6

toggles the visibility of this memory trace.
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Delay Finder (MAT)

You can use the delay finder in the MAT module to measure the time delay between the

both input channels.

MUSIC AMALYZER DELAYFINDER X

Dizplayed range
b +f1me O +4~2mz O +~Bme O +~10mz o1 0z
0,000ms
03 D4
DA
0,00m
POS
x Cancel
W Apply
= Curzor on peak. = @k Get It
Success, no problems Found

This setting is very important to get reliable results in the transfer function measurement.

To start the delayfinder just click on the label showing the current delay-time in the
lower menu bar or use the shortcut F7.

Use Get It to start a delay measurement. If the previous measurement is not saved
to one of the delay presets, the measured delay will be lost.

Use Cancel to return to MAT main window without applying the measured delay.
Use Apply to return to MAT main window and apply measured delay as current
MAT delay. The prior MAT delay is replaced by measured delay. You can also use
the F3 key to apply the delay.

Use the buttons D1 to D5 to save the measured delay to one of the five delay
presets.

After measurement the delay finder shows the impulse response around the peak to

allow an optical check.
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Hints:

The delay-time can be changed by moving the cursor using either the arrow buttons
below the display area or using the cursor right/cursor left keys on your keyboard.
You can reset the delay to the peak's position using the Set on peak button.

The delay can also be selected using a left mouse click to the display area.

If the option Delayfinder before Transfermode is selected in N Setup -> oo
Measurement, then delay finder shows up every time you activate the transfer-
mode measurement.

Distance is calculated from the measured time delay. Temperature value used for
that calculation is set at &% Setup -> ™ Features.

At 3 Setup -> M Features you can toggle the units used for temperature and
distance between meters and degree centigrade or feet and degree Fahrenheit.
In the transfer-function measurement you can use the Auto-Delay functionality,

described on the next page.
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Setting the Delay for MAT measurements

When you perform a transfer - function measurement in the MAT module it is important to

adjust the delay properly. There are different possibilities for setting the delay:

Measure it using the Delay-finder. See page 102 for description of the delay-finder.
Locate it in the impulse - response module and save it for MAT using the Save
Cursor as MAT Delay 5 function in the trace window's pop-up menu.

For manual tuning of the delay you can use the arrows left and right to the delay-
display. Left arrows add or subtract one millisecond of delay, right arrows add or
subtract one sample of delay.

Recall a saved setting using one of the buttons D1 to ['5 .

Use Direct =] to set the current delay to zero.

Perform an impulse - response measurement in MAT module, set the cursor on
peak, and use the Cursor -> Delay 1t function at trace window's pop-up menu or in
the delay menu in the lower menu area.

In the MAT module the current delay is applied to the reference channel even in the
RTA and the FFT measurement.

If you changed the current delay, then you can save it to a delay preset using Save
Delay I in the lower menu area.

In the measurement of the transfer-function, you can also use the Auto-Delay

functionality described below.
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Auto-Delay Functionality

During the measurement of the transfer-function, SATlive calculates and monitors an
impulse-impulse in the background. This enables the software to keep track with changing
values of the delay, which for instance occur when you move the measurement mic to an
other location.

If you're performing a measurement in order to check relation in time, you must disable the
automatic change of the delay, because the automatic change of the delay value would
spoil your measurement.

Therefore you should use the automatic change only if you're interested in amplitude

information only.

Settings

The settings are located in the pop-up menu of the
delay-display in the lower menu bar.
* Adjust Delay: This function changes the current
delay to the last delay measured.
You can use the shortcut Ctrl-D to invoke this
function without the need to pop-up this menu.

* Autoadjust Delay: If you activate this option, the

current delay is changed any time the delay

Adjust Delay

measured changes. This is helpful when you're

|T Sutoadijust Delay
measuring amplitude-response traces, but must Shaw Warning when Delay Changes
be unselected when you want to measure Allow Jitter v

information about relations in time, as needed for
time-align or for creating a certain coverage pattern.

* Show Warning when Delay changes: If you activate this option, SATlive
compares the currently used delay to the measured delay. If the values differ, then

it swaps the colors in the display to indicate the difference.

© 2010-2011 Dipl.-Ing(FH) Thomas Neumann, http://www.take-sat.de/english/index.php ~ Page 105 of 228


http://www.take-sat.de/english/index.php

SATIlive Version 1.40.26 SAT"“'E‘

Mo Jitker allowed

Allow Jitter: The calculated delay

|T Maimurn Jitker: 20.8us

might slightly vary due to the Mo Jekers 41 7
movement of the air, change of Slowditter Maximum Jtter: 62.5us
temperature or other reasons, even if the position of the mic does not change. The
entries in the Allow Jitter sub-menu will add some tolerance to the Autoadjust Delay
function, so that small changes will not change the delay and not reset the current

measurement. Select the tolerance from the entries in the sub-menu.

Visual indication in the delay-time display

If the Autoadjust Delay option is selected, a red square is shown at
the left in the delay-time display.
When you've activated the Show Difference in Time option at the

same time, the yellow triangle, which indicates that the display

shows a difference in time, is drawn on top of the square. More details about using a

reference in time for the delay-time display can be found on page 118 of this document.

A difference in time between the currently set delay and the delay .

— -0,042ms—

measured is indicated by a inversion of the colors in the delay-time ~—

display, if the Show Warning when Delay changes option is selected.

Hints:

The calculation of the delay is not as precise as done for the delay-finder or for the
impulse-response display.
The calculated delay is updated in intervals of 750ms, so some delay may occur

between the change of the delay and the reaction of the software.
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Menus in complex menu mode

Trace display (MAT)
H $ e . ™ s
Save Fhase Amplitude Cverlay Tools Mode

Hint:

$ Phase opens a pop-up menu where you can select different display modes for
the phase (-180° to 180° or 0° to 360°) and different ranges of the group-delay
display. You can shift the phase display using the shortcuts Ctrl - PAGE UP and
Ctrl - PAGE DOWN in steps of 45°.

%= Invert live trace mirrors the live trace on the zero dB line. The shortcut is Shift-I.
X Hide current trace hides both the amplitude and phase display. The shortcut is
A (Top left of number 1).

Il Trace width toggle the width of the live trace. The shortcut is Ctrl-W.

“= Flood trace to center toggles the flood trace to center display mode. The

shortcut is Shift-F. See page 67 for details.

The options displayed depend on the measurement selected.

Mic-correction, Tools and Info (MAT) & -Nm

E Load miccorrection
% Mic Correction activate the mic correction for the live

trace. If no valid mic correction is loaded, then the kel Load Mic-correction
function, which can accessed via the button's pop-up menu also, is invoked. The
shortcut is M. On page 80 you can find more information related to the mic-
correction.

M Tools open a sub menu containing more settings and functions.

H Info show information about the selected trace. You can also use this function to

edit the trace's description.
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Menu Tools

The options displayed depend on the measurement selected.

RTA Modes [l Calibrate current RTA,

* [l Calibrate current RTA calibrate the RTA display. To calibrate, use a loop-back
from the output to the REF input, select 64 averages and start pink noise. The

function is enabled only if the REF input is selected and at least 64 averages are

performed.
il A, Limit: FFT Level >
imi int i . Windowing »
« A Limit: FFT Level a point is only added to the averaging
F
latch, if the ref signal's level exceeds this threshold value. el '
Therefore the transfer function is calculated only on [, THO+N
frequencies with enough power in the reference signal. i wickh of Memory Traces >

The values shown are absolute levels only if a level adjustment has been
performed.

*  Window select the window applied prior to the calculation of the FFT.

« Fil FQ Scale Style set the style of the frequency scale. See page 64 for details.

« | THD+N start the total-harmonic distortion measurement. See page 95 for more

details.

FFT and Spectrograph

A Limik: FFT Level 3
Lo . Windowing J

* For the description for the four upper settings see the
Fi Fg Scale Style 3

FFT section of this page.

. . . “i Width of Memory Traces
* Time Range Spectrograph select the desired time for

Time Range Spectrograph #

the spectrograph display from the sub menu. The time Aun Only Once

selected is needed to fill the spectrograph.
* Run only once if this option is selected, the spectrograph (not the FFT) stops after

it is filled completely.
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Transfer Function

Impulse Response

& Limit: Coherence 2

Limit: Coherence a point is only displayed if its B Limit: FET Level ,
coherence exceeds this threshold value. The =C Display Range for Coherence ¢
coherence indicates how good the mic signal is related |Fq Fq Scale style »
to the ref signal. The coherence is, especial at high i width of Memory Traces »

frequencies, affected by the delay setting.

A Limit: Amplitude a point is only added to the averaging latch, if the ref signal's
level exceeds this threshold value. Therefore the transfer function is calculated only
on frequencies with enough power in the reference signal. The values shown are
absolute levels only if a level adjustment has been performed.

-C Display range for Coherence select the vertical range for the coherence
display. The coherence is show at the top of the upper window. The labels for the
coherence range are on the left side.

Fal FQ Scale Style set the style of the frequency scale. See page 64 for details.
il width of Memory Traces select the line's size for drawing the latched traces,
like the quick traces or the memory trace. This setting does not affect traces
displayed using the trace manager. The trace manager sets the trace width

according to the trace's weighting.

Windowing 3

Window select the window applied prior to the k—y Display Size ’

-

. T amplitude modification
calculation.
= Averages 3

Display size set the size of the calculated impulse

“ﬂ Width of Memory Traces

response. Higher size has higher precision but takes
more time to calculate.

Amplitude modification set the gain of impulse response, given as a linear factor,
not as a dB value.

Averages set the number of averages performed. The impulse response is
calculated using FiFo memory, except for the ADD option, which averages all
measurement since the last reset.

il width of Memory Traces select the width used for drawing the memory trace.
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MAT Kind of Measurement, Overlay and Tracemanager

* Select kind of measurement open a pop-up menu from which
you can select the measurement. Information about the kinds of measurement
available could be found at the MAT overview.

e " Overlay toggle the visibility of the current overlay trace. If no valid overlay trace
is loaded, then the Load overlay function is invoked. The pop-up menu contains
more functions and settings related to the overlay trace. This item is visible only if
you've activated the overlay functionality in the setup -> post process section. See
page 65 for details about the overlay-trace.

* == Tracemanager hide or show the tracemanager. The shortcut is Ctrl-T. See page

177 for details about the tracemanager.

Additional functions MAT

. Reset Averages clear all data in memory and start again with W
new samples. The shortcut is R. v OFF

« # Freeze Display disables the update of the live trace. You can :T;:B
also freeze the display depending on the signal's level, when you -15dB
choose a level limit in the function's pop-up menu. You can also 22 32

use the GO button right of the display to start/stop the recording

and display of data. The shortcut is the space-bar.
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Right Menu-bar MAT

The right menu-bar contains different functions and information, depending on the kind of

measurement selected.

Gain
Right menu bar RTA and Impedance IE' 3" El
. : _ ARP Limit
» Gain move the live trace up or down. See page 67 for details. —

* GO button start/stop the update of the live trace's display. The shortcut
is the space-bar.
* Cursor details: this function is not available in RTA measurement. For IT

more details see the Cursor details (MAT) section of this document.
~Curgor——

A8, mm
Hint: 163us

5,906 kHz
* Most of the settings are available in the & tools menu as well.
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Right menu bar transfer function

* Offset move the selected trace up or down. You'll find more details
on page 67.

* AMP Limit a point is only added to the averages latch, if the ref
signal's level exceeds this value. Therefore the transfer function is
calculated only on frequencies with enough power in the reference
signal. The values shown are only absolute levels, if a level
adjustment has been performed.

See page 116 for details about the setup of the amplitude-threshold
value.

» COH Limit a point is displayed in the transfer function only if its

coherence exceeds the coherence limit. The coherence indicates

Testhrace 4
o =1
Offget
AP Lirnik
-f0 d&

COH Lirnit
DM

T Cursor

0,433
403u=

0.1
Ous

how good the mic signal is related to the ref signal. The Lirmit: Coherence 90%
coherence is, especial at high frequencies, affected by the L EEerE(E0ss
Limit: Coherence 70%
delay setting. If the dynamic setting is selected, then the | Limit: Coherence 60%
e . Limit: Coherence S0%:
coherence limit is calculated depending on the amount of T -
valid points in the averaging memory for each frequency. Limit: Coherence 30%
] Limit: Coherence 20%:
On the bottom of the pop-up menu you find the Show Limit: Coherence 10%
. , Limit: Cah OFF
Handle option, which enables a handle to set the coherence it —enerente
. Dynamic Setti
value using the mouse. Famic 2=t
% Show Handle

* GO button start/stop the update of the live trace's display.
The shortcut is the space-bar.

* Cursor details: See the Cursor details (MAT) section for details.

Hints:

* Most of the settings are located in the M Tools menu as well.

* The handle for the coherence setup is shown only if a fixed coherence

value is selected and the Show Handle option is selected in the menu.
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Right menu bar MAT-FFT and MAT-FFT and Spectrograph

Hint:

Offset move the selected trace up or down. More details can be
found on page 67.

AMP Limit in the Transfer function a point is only added to the
averages latch only if the ref signal's level exceeds this value.
Therefore the transfer function is calculated only on frequencies with
enough power in the reference signal. The values shown are only
absolute levels, if a level adjustment has been performed. You can
use the FFT to check if the signal is above the limit. A setup window
shows up when you click on the value display. See page 116 for
details about setting the amplitude-threshold value.

GO button start/stop the update of the live trace's display. The

shortcut is the space-bar.

Reszult

o 2=

Offzet

AP Linnit
-F0dB

T Cursar—

4,757
4, 376mz

Cursor details is shown only in MAT-FFT. You'll find more details in the Cursor

details (MAT) section of this document.

Most of the settings can be found in the M Tools menu as well.

Right menu bar impulse response (MAT)

Hint:

Size size of the impulse response to be calculated. A higher size
has higher precision, but takes more time.

Averages number of measurements to averages for the result.
Y-Factor gain of the impulse response, given as a linear factor, not
as a dB value.

Reset clears all averages and starts a new measurement. Shortcut
is the key R.

GO button start/stop the update of the live trace's display. The

shortcut is the space-bar.

Most of the settings can be found in the M Tools menu as well.
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Trace Layout (MAT complex menu layout) .-.

Select a parameter of the trace display's

E Range ¥
E Line @ap

Crvverlay offsek Cerl-0 |I

layout. Not all parameters are available for

= Averages | k

It

Range %

every measurement.

: o B
¢ Amplitude only this option is amplitude Cnly - Phase Only

visible in the transfer function
measurement only. It hides the phase display window and shows the amplitude
window in full size. The shortcut is A.

- [d Phase only this option is visible in the transfer function measurement only. It
shows the phase display window in full size, hiding the amplitude display area.

T Upper limit move the trace display's top border. The visible dB range ranges
from the IX upper limit minus the [L. Y-range to the upper limit. This setting is not
enabled in the transfer function measurement.

- [L. Range Y set the trace display's vertical range.

+ [ Line Gap set the scale's vertical distribution.

. Offset Overlay move the overlay trace up and down. This option is enabled only
if an overlay trace is displayed and if you've activated the overlay functionality in the

setup -> post process section. See page 65 for details of the overlay-trace.

Z Averages set the number of averages to perform. Z+ Average all values

o In the transfer function measurement you can select the | v Complex Averaging

. ing defaul
averaging mode from the pop-up menu of the Z it Averaging derat

Averages menu.

= Complex averaging both parts of the complex transfer function are summed
before the calculation of transfer function. This is the default setting and
allows the display of the phase trace.

= RMS averaging default in this case the averaging is done after the
calculation of the amplitude. The averaging is done based on the energy
content (RMS), and there is no phase display. You can use this kind of
averaging to improve the quality of the amplitude trace under difficult

conditions.
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Hints:

» After a parameter is selected the value editor field shows the parameter's current
value. The current parameter's name is displayed left to the value editor field.

* In the transfer-function measurement you can change to the full views by double-
clicking on the related area in the display. A double-click on the full-view changes
back to the split view.

* The parameter's value can be changed at the value editor field.

» Each parameter features a pop-up menu containing some preset values.

» The values for the parameters Upper limit, Range Y and Averages can be
different for each kind of measurement.

* Inthe RTA and the FFT measurement you can select the input to display below
the VU-meter.

* The trace layout section is not enabled in the impulse - response measurement.
You can use the settings in the right menu-bar and in the & Tools menu instead.

* In measurements which use a split screen, it is possible to change the position of

the split. There are two ways to do this:

= Split Display at upper Half
= Split Display at Center
of the three predefined positions. & split Display at lower Half

* Use the pop-up menu of the split area to select on

* Put the mouse onto the split area, click and hold
down the left mouse-button and move the split area up or down by moving the

mouse. If the desired split position is reached, just release the mouse-button.
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The Amplitude-Threshold setup window

The amplitude — threshold setup window shows up when you

click on the value of the current amplitude — threshold in the

aAmplitude Threshold K]

right menu area. The setup of the amplitude — threshold —
value is supported in the FFT measurement and the -30
measurement of the transfer — function in the MAT module. -40

On the right of the setup window there is a slider which _50 _,-
allows a fine adjustment of the amplitude — threshold value in | ——— :

steps of 1 dB. -60

On the left there are some preset buttons for a quick and -70

coarse setup of the amplitude — threshold value. 30

The button OFF disables the use of the amplitude — threshold

feature in the transfer — function calculation. To enable the Off .
amplitude — threshold feature just click again on the OFF ) Ing

button, move the slider or select on of the preset values
using the buttons on the left.
The currently selected amplitude — threshold value is shown in the right menu area.

Set the Amplitude — Threshold value in the FFT measurement

Beside of using the amplitude — setup window as

described above, you can set the amplitude — threshold IIIIII-I

value by moving the small handle on right to the trace —

display area in the FFT measurement in the MAT module. |IIIII-
To do so, just move the mouse to the handle, hold down ‘
the left mouse button and move the mouse up or down.

If you move the handle below -100dB, then the amplitude

pk

— ——

— threshold value will change to OFF. To enable the

amplitude — threshold feature again, just move the handle Illllln

up until it is over the -100dB border.

S

1l
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Menu Delay in the MAT module fi~ D1 D2 D3 D4 D5 o1 ——-0mdzms (]

. 1t Cursor to delay use the current position of the cursor as the new delay time.
This option is available only in the impulse - response measurement.
The shortcut is F3.

- D1.D05 Delay presets allow the direct access to one of the five saved delay-time
presets.

« =1 Direct (Zero Delay) reset the current delay to 0 ms.

+ Custom delay setting (coarse) use the two arrows at the left of the delay display
to increment and to decrement the current delay in steps of one millisecond.

* Delay display shows the current delay. To start the delay finder just click on this
area. This area contains a pop-up menu, which is described in the pop-up menu of

the delay display section on the page 118.

=]

Save
Current Delay Yalue, Click b Skark Delay Finder,
2 Reference Time 5, 000ms

If the delay display shows the time == A -0021ms

difference between the reference-time and

the current delay setting, a yellow triangle is
shown left of the value. The value of the reference-time is shown in the hint. To
display the hint, just move the cursor onto the delay-display area.
If the Autoadjust-Delay option is activated in the pop-up menu, a red square is
drawn in the left area. See page 105 for details about the auto-delay functionality.

» Custom delay setting (fine) use the two arrows at the right of the delay display to
increment and to decrement the current delay in steps of one sample (approx 0.021
ms).

- H save Delay in Preset assign the current delay to one of the five delay-time
presets. This function is visible only if the current delay has been changed.

Hints:

* Any change of the current delay voids all data and restarts the measurement.

* The delay's resolution is given by the current samplerate. It is 1/samplerate, which
yields approx 21 usek (= 0.000021 sec) at 48k samples sampling rate.

* The delay is used for the REF input in all measurements taken in MAT module.
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The pop-up menu of the delay display area

This pop-up menu is assigned to the delay-display
area. It contains some settings, which are also
contained in the delay menu, and two additional
entries at the bottom of the menu.
- D1.D5 Delay presets allow the direct the
access to the five saved delay-time presets.
« 1 Direct (Zero Delay) reset the current delay

to 0 ms.

. Open Delay Finder Invoke the delay finder.

See the delay-finder section of this document
for further details.

» Set Reference, current value: assigns the

01 0.000ms
02 0.000ms
03 0.000ms
04 0.000ms
D5 0.000rms
o] 0,000ms

H—_;{ Cpen Delay Finder

Set Reference, Current Yalue : 0.000ms

Shaw Difference in Time

lUse Reference Time as Mew Delay:

Adjust Delay
|7 Autoadjusk Delay

Sho Warning when Delay Changes

Allaw Jitker

currently set delay time to the reference -time memory, which is used to calculate

the difference in time when the Show Difference in Time option is activated in this

menu.

* Show Difference in Time when this option
is activated, the delay-time display shows

the difference in time of the value assigned

== A -0021ms

[

Save

: Current Delay Yalue, Click bo Skart Delay Finder,
$ it Reference Time 5, 000ms

to the reference-time memory using the Set Reference entry of this menu. In this

case a yellow triangle is shown left to the time value, and the hint of the delay-

display shows the value of the reference-time memory. To show the hint, just move

the mouse onto the delay-display area. Otherwise, the delay-time display shows the

absolute value of the currently set delay.

* Use Reference Time as new Delay: this function applies the reference-delay

setting as current delay. This function is enabled only when the reference-time

setting differs from the current delay value.

* Adjust Delay, Autoadjust Delay, Show Warning when Delay changes, Allow

Jitter: This entries refer to the auto-delay functionality and are described in the

Auto-Delay section of this document, starting on page 105.
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Menus in the simple menu layout

D1 0,063ms

D2 0,063ms
The menu Delay in the MAT module D3 0, 167ms

04 -0,375ms
[l Delay open a pop-up menu that contains the DS 0,000ms

o 0,000ms
following functions: .,

|_—| Irvoke delayfinder

Hints:

01 - D5 Delay presets allow the direct the B -

e o 0,042ms  —— =]

=1 Save

access to the five saved delay-time presets.
=1 Direct (Zero Delay) reset the current delay to 0 ms.

- Delayfinder Invoke the delay finder. See page 102 for details.

i D = C set the cursor's current position as the current delay. Available only in the
impulse - response measurement. The shortcut is F3.

Custom delay setting (coarse) use the two arrows at the left of the delay display
to increment and to decrement the current delay in steps of one millisecond.

Delay display shows the current delay. A click on this area starts the delay-finder.
See page 102 for details about the delay-finder. This area contains a pop-up menu,
which is described in the pop-up menu of the delay display section on page 118 of

this document.

If the delay display shows the time difference

- Current Delay Yalue, Click to Skark Delay Finder.
Wik Reference Time 5,000ms

between the reference-time and the current delay
setting, a yellow triangle is shown left of the value. The value of the reference-time

is shown in the hint. To display the hint, just move the cursor onto the delay-display
area.

Custom delay setting (fine) use the two arrows at the right of the delay display to
increment and to decrement the current delay in steps of one sample.

[l save Delay assign the current delay to one of the five delay-time presets. This

function is visible only if the current delay has been changed.

Any change of the current delay voids all the data and restarts the measurement.
The delay is applied to the reference (REF) input in all the measurements taken in
MAT module. See page 104 for details about how to set the delay.

You can use the shortcut F7 to invoke the delay-finder. See page 102 for details.
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Upper Menu (MAT simple menu layout)

H & e . M ah

Save Phase Amplitude Orverlay Tools Mode

« [ save store the live trace into a file. The button contains a pop-up menu where
you can select the type of file you want to save the trace to.

« & Phase open a pop-up menu which contains the selection of different display
modes for the phase (-180° to 180° or 0° to 360°) and different ranges of the group-
delay display. Use the shortcuts Ctrl - Page Up and Ctrl - Page Down to shift the
phase display in steps of 45°.

. Overlay toggles the visibility of the current overlay trace. If no valid overlay trace
is loaded then the . Load overlay function is executed. The function's shortcut is O.
The pop-up menu contains more settings and functions related to the overlay trace.
This item is visible only if you've activated the overlay functionality in the setup ->
post process section. See page 65 for details about the overlay-trace.

« & Tools additional functions and settings. See page 108 for details.

* Mode opens a pop-up menu from which the measurement can be selected. The

button shows the current measurement's symbol.
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The pop-up menu of the SAVE button (MAT Module) SIEI .

This pop-up menu is assigned to the button I SAVE in the MAT
Module.
You can save the trace into different types of file. Depending on the

measurement selected, some type of file will be not available.

E Save as SATlive Data

E Save trace as pickure

E Save F5-Trace ko File

E Save as vave Dats

) save as asca

I save as SATIive Data save the live trace using the default
SATlive file type. This type contains many additional information, so you should use
it, if you want to load the file into SATlive.

H save Trace as Picuture save the current display as a picture. You can select
the kind of picture you want to save to, in the file type selection in the save file
name selection dialog. The quality of the picture (and it's file size) can be changed
using the Quality of JPEG conversion setting at setup -> features window.

IH save F5-Trace to file save the trace which is assigned to the internal memory
using the F5 key into a default SATlive file type file.

B save as Wave Data save the trace of the impulse - response measurement into
a default windows® audio file. This file can be accessed by many audio related
software.

Save as ASCII export the data of the transfer function into a text file. This

enables you to import the data into other software.
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Menu Tools in MAT (simple menu layout)

This menu features many functions and options. Please note
that it's content varies with the measurement selected.

» =3 Tracemanager open or close the tracemanager.
This function can also be accessed using the shortcut
Ctrl-T. See page 177 for details.

« Fil FQ Scale Style set the style of the frequency
scale. See page 64 for details.

« A Limit: FFT Level in the transfer function
measurement a point is only added to the averaging
latch, if the level of its reference signal exceeds this
value. Therefore the transfer function is calculated
only for frequencies with enough power contained in
the reference signal. See page 116 for details about
how to set the amplitude-threshold value.

« C Limit: Coherence a point is only displayed in the
transfer function if it's coherence exceeds this

threshold value. The coherence indicates how good

—~ Trace Manager Ckrl-T

Fi F Scale Style k
A Limit: FFT Lewvel 3
C  Limit: Coherence k

Display Range for Coherence  k

% Mic correction L

Il set trace width Cerl-we
|II Set overlay trace width

|]ﬂ Width of Mermary Traces J

x Hide current trace (]

E Show Instant Yalues as Dats

=== Flood trace to center

E Save ]

=% Load F5-Trace from File

Apply YWindow 3

Edit Target Trace

% Allow Gain-Setup using Mouse

the mic signal is related to the reference signal. The coherence is affected by

proper delay setting. You can edit this value in the right menu-bar as well.

« =C Display range for Coherence select the vertical range for the AT—

coherence display. The coherence is shown at the top of the 1/2 Screen

upper window. The labels for the coherence range are on the right

side. The sub-menu contains the Show Handle option, which

Full Screen
|7 Show Handle

allows you to change the coherence-threshold value using the mouse.

« % Mic correction activate the mic correction for the live trace. If no valid mic

correction is loaded, the H Load Mic correction function is executed. The function

lH Load Mic correction is located in the pop-up menu of this function. See page 80

for details about the mic-correction

« |l set Trace width set the width of the live trace. The shortcut is Ctrl-W.
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o Il set Overlay Trace width sets the width of the overlay trace. This item is visible
only if you've activated the overlay functionality in the setup -> post process
section. See the page 65 for details about the overlay-trace.

« il width of Memory Traces select the line size for drawing the latched traces, like
the quick traces or the F5 trace. This setting does not affect the display of traces
using the trace manager. The trace manager sets the trace width according to the
trace's weighting.

« X Hide current trace hides both the amplitude and phase display. The shortcut is
A (Left to the number 1 key on your keyboard).

« ¥ Show Instant Values as Dots show the non averaged result of the current FFT
calculation as dots. In the transfer-function measurement the result of the last
calculation is shown as a dot. SATlive supports different settings for FFT and
transfer-function calculation. You can change the color of the dots in the Setup->
Color section.

* “=Flood trace to center toggles the flood trace to center display mode. See page
67 for details of the Flood to center option.

» Save this entry contains a pop-up menu where you can save 3 save as saTlve Data

different traces. B save trace as picture

o Save as SATlive data saves the live trace into a file. B sve Fs-Trace to Fie

o Save Trace as Picture saves the current display as a B save a5 wave Data

picture.
o The Save F5-Trace to File, which is enabled only if a memory trace is assigned,
saves the memory trace to afile.
o Save as Wave Data saves the impulse response as default windows® wave
format. You can import this format in various other audio related software.
+ [H Load F5-Trace from File open a saved trace as the F5 memory trace.
* Apply Window add a window to the signal prior to the calculation of the transfer-
function. A window excludes later reverb and longer delays from the measurement.
. Edit Target Trace opens the editor for the Target Trace. See page 193 for
details about the Target-Trace functionality.
* Allow Gain-Setup using Mouse allows you to move the currently selected trace by

moving the mouse vertically while you hold the left mouse button down.
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Additional for RTA measurements

i Calibrate current EQ calibrates the RTA display of the _
[l Salibeake Current RTA,

currently selected RTA. Use a loop-back from output to
the reference (REF) input, select 64 averages and start pink noise. The function is
enabled only if the REF input is selected and at least 64 averages have been

performed.

Additional settings for the FFT measurements

Window select the window applied prior to the calculation of the FFT from the sub

menu.

l. THD+N Start a total harmonic distortion measurement. See page 95 for details.

Additional settings for the FFT + Spectrograph measurement

Time Range Spectrograph select

Time Range Spectrograph  * Time Range Spectrograph: 10,0s

the desired time for the Run Qnly Cnce |T Time Range Spectrograph: 20,0s
- : . Time Range Spectrograph: 40,0s

spectrograph display from the sub

Time Range Spectrograph: §0,0s

Time Range Spectrograph: 160,0s

menu. The time selected is needed S p——

to fill the spectrograph.
Run only once if this option is selected, the spectrograph (not the FFT) stops after

it is filled completely.

Additional for Impulse Response measurement Windowing >
L Display Size r

+  Window select the window applied prior to the calculation. & Amplitude modfication — »

= Averages g

Display size set the size of the impulse response

calculated. Higher size has a higher precision, but takes more time. You can edit
this value in the right menu-bar as well.

Amplitude modification set the gain of the impulse response display, given as a
factor, not as a dB value. You can edit this value in the right menu-bar also.
Averages set the number of measurements averaged for the result. You can edit

this values in the right menu-bar as well.
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Trace layout MAT (simple menu layout)

To select the parameter to edit, click on the .-.

symbol left to the value edit field with the left

3
4

E Ramnge ¥
E Ling izap

Crverlay offset Chrl-O | k

mouse button and select the parameter from

Z Averages | b

o B
Range %

in the transfer function measurement only. It hides the phase display window and

the pop-up menu showing up.

B

amplitude Only - Phase Only

. Amplitude only this option is visible

shows the amplitude window in full size. The shortcut is A.

. Phase only this option is visible in the transfer function measurement only. It
hides the amplitude - display window and shows the phase - display window in full
size.

. ¥ Upper limit move the trace display's top border. The visible dB range ranges
from T upper limit minus . Y-range to upper limit. This setting is not active in
the transfer function measurement.

- [L. Range Y set the trace display's vertical range.

+ £ Line Gap set the scale's vertical distribution.

. Offset Overlay move the overlay trace up and down. This option is active only if
a valid overlay trace is displayed and if you've activated the overlay functionality in
the setup -> post process window. See page 65 for details about the overlay-

trace.

(]

] Averages set the number of averages to perform.
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Hints:

Select the Input used for RTA and FFT measurement

You can select the input(s) for SATlive to display in the FFT or the RTA - rIC

After the parameter is selected the value editor field shows the parameter's current
value. The current parameter's name is displayed left of the value editor field.

The parameter's value can be changed at the value editor field.

Every parameter features a pop-up menu containing some preset values.

The values for the parameters Low DB, Range Y and Averages can be different for
each kind of measurement.

You can select the input(s) to display below the VU meter when you perform a RTA
or a FFT measurement.

The layout parameter used in the impulse - response measurement can be set
either in the tools menu or in the right menu area.

In measurements which use a split screen, it is possible to change the position of

the split. There are two ways to do this:

= Split Display at upper Half
= Splik Display at Center
of the three predefined positions. &= split Display at lower Half

» Use the pop-up menu of the split area to select on

* Put the mouse onto the split area, click and hold
down the left mouse-button and move the split area up or down by moving the

mouse. If the desired split position is reached, just release the mouse-button.

. o

measurement.

To select you can either perform a mouse click on the labels below the VU meter or you
can use the shortcuts F8 (REF) and F9 (MIC).

Hints:

You can display the REF input, the MIC input or both inputs.

The delay is applied to the REF input.

A mic correction is applied to the MIC input.

You can change the assign of the physical input to the functions reference (REF)

and measurement (MIC) in & Setup-> A 1/0 Devices.
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Cursor details (MAT)

The cursor details display is located in the right menu bar. ~Lurso
It is visible only if a transfer function measurement or a FFT measurement is

currently selected.

It shows details about the values at the current position of the cursor. df:s
The following values are shown (top down): -1,001ms

Hints:

20, 3cm
=10

Wave length at the cursor's position.

Period at the cursor's position.

Phase angle of the live trace at the cursor's position (Displayed only if a transfer
function measurement is performed).

Phase angle of the selected trace at the cursor's position (Displayed only if a
transfer function measurement is performed and the live trace is not selected as the
selected trace).

The difference between the phase angles of the live trace and the selected trace.
(Displayed only if a transfer function measurement is performed and the live trace is
not selected as the selected trace).

The delay between the selected trace and the live trace calculated using the
difference of the phase angles and the frequency of the cursors current position.
(Displayed only if a transfer function measurement is performed and the live trace is
not selected as the selected trace).

The pop-up menu of the cursor details area contains the settings of the live add

trace and of the perfect addition trace.

The phase values could be displayed either in the -180° / +180° range or as
calculated unwrapped values.

Select the kind of phase display in &% Setup -> *; Post process.

The unwrapped phase value is calculated assuming that the phase is in the first

cycle at the lowest displayed frequency.
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m Hri P i
Bottom Menu Bar MAT ‘ Range Cursor |:||1| Peak.  Lockon Ipeak ‘Weighting Filker

The bottom menu bar is located at the lower right area. It is available in the MAT Module.

Not all options are available for all kind of measurements.

i

Range
* Range open the sub menu Range. See page 68 for details.

Hri

Cursor on Peal

* Cursor on Peak moves the cursor to the peak of the live trace. This action unlocks

the Lock on Peak setting.

FEL
Fin
Lock on pealk

* Lock on Peak if this option is activated then the cursor is moved to the live trace's
peak each time the live trace is drawn. To unlock the cursor you can either click on

this button again or you can perform another cursor related action like:
o Click on the trace's display to set the cursor.
o Move the cursor using your keyboard.

o Invoke the cursor on peak action.

!

Weigh;:ing Filter

* Weighting Filter open a sub menu, where you can choose a weighting filter for the
mic input. See the weighting filter section on page 76 of this document for further

details.
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Setup
Setup -> 1/O devices ~#wdia Driver Type

Iﬂ wiindows wawe driver ;I

The setup I/O devices contains different areas.

Audio-mode selection

Select the kind of audio driver you want to use from

—Edit parameters of selected driver

the selection in the upper area.

Hints:

Windows wave driver this are the generic drivers supplied by windows® OS for
the access to the audio hardware.

%3 Directsound driver this are windows directsound® drivers for the audio /0.
Directsound® is part of DirectX®. SATlive needs a directsound® installation of
version of 8.0 or higher.

ASIO driver: Use the ASIO interface to

—Audio Driver Type

ree AU diver R
access audio device. If you select the ASIO
driver you have to select the device you 4510 setting
want to use before entering the setup. ASID driver

|£51044LL v2 =

To edit the audio I/O parameters click on the
button &% Edit Settings. 2%k Edit 4510 Setings |
Use the Il SAVE button in top menu bar to

store your selection.

ASIO is a trademark and software of Steinberg Media Technologies GmbH.
The ASIO setup is available only if at least one ASIO driver is available on your
system.

Because SATlive can only check drivers and not the device itself, an ASIO device
can be shown in the list even if it is currently not present on the system. Selection of
a device that is not present will result in empty fields in the ASIO setup or an error
message.

Outside of the setup you can use the shortcut Ctrl - Alt - D to show information

about the current audio driver.

© 2010-2011 Dipl.-Ing(FH) Thomas Neumann, http://www.take-sat.de/english/index.php  Page 129 of 228


http://www.take-sat.de/english/index.php

SATIlive Version 1.40.26 SAT"“'E‘

Audio debug section

—Debug Sampling

—Humber of Buffers to lgnore

FLS I'I vi Setting Time [mz]  |200 =

[~ Flip Driver Start

Input Roting

ILeft: Reference, Right: Mic ;I

[~ Flip Meter's &s=sign

* Number of Buffers to ignore the MIs measurement used in the impulse - response
measurement needs some time to get stable. Therefore at least one sequence
needs to be played prior to the measurement. In some cases one sequence might
be not enough, in this case you can increase this value if needed.

» Settling time when SATIlive starts pink noise or white noise a fade-in of 500ms is
performed. This time must also be excluded from the measurement to get stable
results. Some soundcard - driver combinations might need more time to establish a
stable audio performance. On some USB audio interfaces the settling time might be
longer then one second.

* Flip Driver Start flip the start sequence of the audio I/O drivers. This might be
helpful on some soundcard - driver combinations to shorten the settling time.

* Input routing assign the physical inputs to the reference (REF) and measurement
(MIC) function. This setting is not shown if an ASIO driver is selected and it does
not affect the position of the VU meter bars, because they are linked to the input's
function but not to the input channels.

* Flip Meter's Assign flips the position of the VU-meter's bars, so that the left meter
shows the measurement (MIC) level and the right meter shows the reference (REF)
level. This is independent from the physical routing which is set using the input

routing selection.
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Windows wave driver EJ
Wave I/O setup
—Audio [nprt
The setup is divided into two sections, which | Realek ACS7 Audio =l

contain the same settings, the upper one for the | © 18Bit 248t " 32Bit

audio input and the lower one for the audio

Latency [ms] |42 3"
output.

. . —hudio Dutput
At the bottom there is the samplerate selection. :
[ Fiealtek ACT7 Audio |
This is a global setting. e
* Soundcard selection select the [ Use extended farmat
. Lat |42 Ev
soundcard you want to use for this atency (ms)
function. It is possible to use different Sanple Flate

Hints:

v Use extended format

43kHz
soundcards for input and for output. |

x Cancel
16Bit - 24Bit - 32 Bit resolution of one

sample, indicates how exact the analog signal is converted into digital signal.

" Apply

Use extended format use the new type of microsofts®'s wave format description for
the access to the input driver.

Latency (ms) specify the size of the data blocks used for transferring the audio data
from and to the soundcard. Lower values mean faster response but the data are
more likely to be affected by performance issues. You should not change the

default values unless you're facing a problem related to the audio 1/O.

After every change of the settings SATlive rebuilds the list of supported
samplerates. This may take same seconds.

To get the best quality use the highest samplerate available.

Different settings may produce different output levels. So please be very careful
with the volume setting when changing any settings.

In the extended format windows expands audio data to the selected resolution,
even if the hardware does not support that resolution. A selection of a resolution not
supported by the hardware creates more data and processor load then necessary.
The Apply button saves the current settings of the wave I/O and closes the window,
but does not select Wave 1/O as the current audio driver. The input driver selection

must be confirmed using the I save button in the top menu bar.
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£3 Directsound(R) I/O setup DirectSound driver L
—Audio [nput

This setup is divided into two sections, which |REALTEK AC37 AUDID =l

contain the same settings, the upper one for the

audio input and the lower one for the audio o Use et d s
OUtpUt. Latercy [mz] 20 -
At the bottom there is the samplerate selection. ~Audio Output
. . REALTEK ACS7 ALIDIO -
This is a global setting. ! =l
* Soundcard selection select the ¢ 1EBt (" 24Bit " 32Bit
soundcard you want to use for this (G W e el =
. . . . Latency [mz| 20 -
function. It is possible to use different

Hints:

© 2010-2011 Dipl.-Ing(FH) Thomas Neumann, http://www.take-sat.de/english/index.php

= 1EBit ¢ 24Bit " 3ZBit

Sample Rate

soundcards for input and for output.

16Bit / 24Bit / 32 Bit resolution of one % Cancel | Aol

sample, describes how precise the analog
signal is converted.

Use extended format use new type of the wave-format description.

Latency (ms) specify the size of the data blocks used for transferring audio data
from and to the soundcard. Lower values mean faster response but the data is
more likely affected by performance issues. You should not change the default

value of unless you're facing audio I/O related problems.

After every change of the settings SATlive rebuilds the list of supported
samplerates. This may take same seconds.

To get the best quality you should use the highest samplerate available.

Different settings may produce different output levels. So please be very careful
with volume setting when changing any settings.

If the extended format is used, then windows expands the audio data to the
selected resolution. Therefore selection of a resolution not supported by the
hardware just creates more data and processor load as necessary.

The Apply button saves the current settings of the directSound 1/0 and closes the
window, but does not select the directsound driver as the current audio driver. The

audio-driver selection must be confirmed using the I save button in top menu bar.
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Asio I/O setup
ASIO settings ASIO4ALL V2 X
AS|10Azzign Delaymode Default
ID::: Mat &pply Delay ;I Auzgang awei
Avdioout mode
I Dualchannel output ;I

Reference input
[REALTEK AC7 AUDIO 1 =

Sample A ate
48 kHz

Ca Edit | M e | S Delete
ﬁ Diriveer - %
x Cancel | v’ Apply

ASIO is a trademark and software of Steinberg Media Technologies GmbH.
To open the ASIO setup window, in the N Setup-> ‘A 1/0 Devices section select ASIO in
the driver-selection area and then click on the Edit ASIO Settings button.
The header shows the name of the currently selected ASIO device.
The common parameters for all ASIO Assign routing are located on the left side of the
window.

* ASIO Assign Delay Mode select how ASIO Assign modifies the current delay

when you select another ASIO Assign routing.
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* Audio Out Mode select how ASIO Assign ~ [#skEElare Lhangng LElay =~

. Audioout mode
routes the output channel(s).Audio Out | Duslchannel autput =l

Mode. The selection contains the following S ——

items: IFl:-:eu:l reference channel ]

o Single Output the output signal is routed
to only one output of the I/O interface. You can select the output channel for
every routing in the ASIOAssign. You can access any output of the 1/O interface
using this setting.

o Dual Channel Output the output signal is routed to a stereo pair of output
channels, like AnalogOut1 and AnalogOut2. As suggested in the ASIO
specification, you can only select the first pair of outputs of an output group, so
not all outputs will be listed in the ASIOAssign's routing setup. The list contains
the name of the first output of the stereo pair, in the example above this would
be AnalogOut1.

o Fixed Reference Channel this option combines the global selection of one
output with the individual selection of another output. This enables you to use
your |/O device as an output switcher to select different speakers using
ASIOAssign without the need to think about how to route the reference signal.
You can select the fixed reference output in the global ASIO 1/O setting on the
lower left.

» Reference Output select the output channel which SATlive uses if fixed reference
channel is selected for the current Audio-Out Mode.

* Samplerate amount of samples per second taken from the audio input signal. For
best results use the highest possible value. This setting might interact with
samplerate setting in the device's ASIO setup.

« & Driver open a driver specific setup menu, which is supplied by the manufacturer
of the ASIO device. This might give you access to latency and buffer settings.

* On the right area of the ASIO setup window you can edit the ASIO Assign routing.

The routing Default is selected after each start of SATlive.
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Hints:

To get the best quality use the highest samplerate available.

ASIO does not support the use of different audio devices for the input and the
output.

Different settings may produce different levels. So please be very careful with
volume setting when changing any settings.

In order to show only ASIO devices which are currently available, SATlive tries to
open the ASIO drivers before it puts it on the list. Therefore it might take a few
seconds until the driver list is completed.

The Apply button saves the current settings of the ASIO I/O and closes the setup
window, but does not select the ASIO driver as the current audio driver. The input
driver selection must be confirmed using the I save button in the top menu bar.
And never forget: ASIO is a trademark and software of Steinberg Media

Technologies GmbH.
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ASIOAssign

ASIOAssign enables you to define
different input/output routings for the
selected ASIO device. You can
create, edit and delete the routings in
the ASIOAssign window.

To show this window, go to the ASIO
section of the # Setup -> ‘A 1/0
Devices section.

ASIOAssign is able to manage the
current delay in the MAT module as

well.

You can recall a routing in several ways.

Add, delete and modify the routing.

(]
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Secand Canfiguration

Qj Mew

% Delete

o Apply |

“ New open a window to set the routing and name for this routing preset.

# Edit modify a existing routing preset. Select the routing preset to edit from the list

before you click on the edit button.

* Delete removes the selected routing preset.

The routing Default is recalled every time SATlive starts, or when you leave the

Setup -> I/0O Devices window, therefore you cannot delete it.
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Edit a routing

* Name edit the name of the routing preset.

I ame

* Audio Input REF select the input used for the

ISechd Configuratian

reference (REF) signal.

Audio [nput REF

* Audio Input MIC select the input used for the REALTER AC37 ALDID T

measurement (MIC) signal. Audio Input MIC

* Audio Output select the output used for the IFEALTEK ACS7 AUDIO 2 =l
signal generator. The contents of this selection r::ELDT:tELiES? PIGE =
varies according to the selected mode of the
audio output. ¥ Cancel & 0K

* If you performed all settings, you can save it

using the OK button. Use the button Cancel to discard your changes.
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Select an ASIO-Assign Routing

You can select an ASIO-Assign routing, which enables you to use an ASIO device as an
Input selector and an Output selector.
So you can quickly change the audio inputs and outputs that SATlive will use.
There are two ways to select an ASIO-Assign Routing:
* Use one of the buttons in the signal-generator window. This
buttons recall the ASIO-Assign routing assigned to them using the

Assign buttons for ASIOAssign function located in the pop-up

menu of the signal-generator area. E’l
« Use the ™ ASIO Assign entry in the pop-up menu of the signal- —_—
generator area to open the ASIO Assign o ———————————
selection window. Disfaul
REF: REALTEE. AC37 ALDIO 1
* In the upper half of the window contains IIEs FEEILEIR A AR 2
details of the currently selected routing. Audio Output: REALTEK ACS7 AUDIO 1
* Use the selection box in the middle of the SEcoxlE s

. . . 5 d 5 etti
window to select the routing to activate. EEF. FEALTEK ACST ALDID 2

. . MIC: REALTEK ACS7 ALIDIO 1
» The details of the selected routing are tuadio Dutput, REALTEK ACST AUDIO 1

Drelay: 0,000ms

shown in the lower half. The delay time

assigned to the selected routing is shown X Cancel | o 0K

on the bottom of this information area. Dualchanne! output

» Use the button OK to activate the selected routing and to close the window.

* The button Cancel closes the window and discards the changes.

» SATlive changes the routing to Default when the software starts and when you
leave the setup -> I/0O devices section.
* The ASIO Assign selection window is available only if more than one ASIO-Assign

routing is defined for the current I/O device.
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Manage delay-time in ASIO-Assign

Hints:

ASIO-Assign manages not only the

ASI0Azzign Delaymode
routing of inputs and outputs, but it is |Dn Nl:lt.-'l'-.ppl_l,l Delay ~|

also capable of managing the delay
used in the MAT module.

.-'1‘-. a_l,ls Apply Delay
Do Mat Apply Delay

At the top left half of the ASIO Setup area you can select how ASIO - Assign will
manage the delay when you select a different routing.
The selection contains three items:

Ask Before Changing Delay when you

change the routing, a message box shows up 9P apply 9,19 ms of Delay for MAT?
\$ : -
where you can select if you want to change the
delay (YES) or not (NO). The header of the

message box contains the name of the routing

whose delay will be recalled.

Always Apply Delay the delay assigned to the selected routing is set as the
current delay.

Do Not Apply Delay the current delay is not affected when you select another

routing.

The current delay is assigned to the current routing when you close the program or
when you change the ASIO - Assign

. Drefalt R
routing.

The delay assigned to a routing is shown

in the selection of the routing to use.

Delay: 12,27 1ms

no 1/O routing, you should prefer using the delay presets in the lower menu area.

If you intend to manage only delays and

ASIO - Assign works only if you use an ASIO driver for the I/O device. If another
kind of driver is selected, then you can use the delay presets in the bottom menu

area in order to manage up to five delay time settings.
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Setup -> User Macros

—Mame af Macro

IEhirping Bird

Shart name [buttan]

Chirping Bird

—Impulze Response

teazurement Mode [P

tdeazurement

Edit

Sweep Measurement, Size: B4kSamples, From: 40.0Hz ta 20.0kHz. Use shart zignal [Chirp], Mo Averaging

—WWindowing —FFT
Felated to peak ;I FFT Size ISmu:n:uth Full [Automnatic \Windowing) j
Pre: [a00 3] Smoathing [ 1/12 Dotave |
Post: IEB:ZEE? vl —Phase compenzation
IND phase compensation ﬂ
—Calibration Mic Data
fesst 5D = £cmB000.SMC =
[ Use [~ Use

[~ Repeating Measurement

v Function indows

[T Lock window

I Blackmatn

=

In the impulse-response module SATlive features a powerful macro system, which enables
you to perform a measurement with just one click. There are twelve macros available,
which are fully editable.

In order to edit a macro, you first need to select the macro to edit from the list on the right.

Now the selected macro shows up, and you can edit it's properties.
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* Name of Macro edit the macro's name.

* Short Name (Button) this name is shown on the User Macro button in the impulse
- response measurement. The last executed macro is assigned to the User Macro
button.

* Impulse response select the measurement to create the impulse response. Click
on Edit to edit the measurement properties. The current settings are shown below
the selection box.

*  Window set the parameter for the window applied prior to the calculation of the
FFT. Because a Smooth Full FFT extends the window to fit the FFT size, those
settings are disabled if a Smooth Full FFT is selected. If the current window settings
are larger then the current size of the FFT or of the impulse response, then the
background color will change to red.

* FFT set the size and the type for the FFT (or Smooth FFT) to be applied to the
windowed impulse response.

* Phase compensation Select the kind of phase compensation applied to the phase
trace. See page 198 for details about phase compensation.

« Calibration click on the button & to assign a calibration file to the macro. Check
the USE option to apply it to the frequency response.

« Mic Data click on the button B to assign a mic correction file. Check the USE
option to apply the correction to the frequency response. The Mic Data setting is
enabled if a Smooth FFT or a Smooth Full FFT is selected.

* Repeating Measurement repeat the measurement until it is stopped by the user
using the c Stop/Again function in the FFT module. This setting is useful for
setting up electronic gear, where the frequency response can be watched in
'realtime’ using this setting.

* Keep Window the macro will not change the absolute position of the time window.

* Roundedge apply the window selected in window selection box to the impulse
response prior to the calculation of the FFT or of the smooth FFT. The window is
always applied as a half window, i. e. it is only applied to the right half of the upper
trace display. This is necessary to avoid spoiling of main peak, which should be on
the left. The window selection is enabled only if the roundedge setting is activated.

See page 32 for details.
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Setup — User Windows ————
o | -

User defined windows, that means discrete ranges

SYNC: |Relsted to pesk |

extracted from the measured impulse response for further NAME: [Userwindow 1

treatment, are used in the impulse - response module. Fre: [400 2 zec
You can edit this windows in &% Setup -> M user Post [15600 Al isen
Windows.

In the impulse - response module you can apply a window | T"ggerievel far first signal

i -15dB

to the current impulse response.

Each User Macro contains information about the window's
parameter.

You can choose one of three modes for synchronizing the

-30dB

-40cB

S B

- 50 dB

5

=g =]

window with the impulse response:

Hints:

Absolute the window starts on a fixed time position (Parameter L), and has a given
size (Length).

Related to Peak the impulse response's peak is used as the time reference of the
window to apply. This is a good choice for measurements with varying time delays.
You can edit the window's left distance to the position of the peak (Pre) and the
window's right distance from the position of the peak (Post). The total size of
window is the sum of the values for Pre and Post. It is possible to use negative
values for the Pre parameter in order to exclude the main impulse.

Related to first signal the position where the impulse response first meets the set
threshold level is taken as reference for the window. You can edit the position of the

window related to the reference time (Dist) and the size of the window (Length).

You can perform manual windowing using the cursor and the trace display's pop-up
menu.

Because the peak contains the most energy and information, it is necessary for
normal measurements that the peak is located inside the window.

SATlive supplies two default windows. You can access this windows with 10ms and
20ms size, related to the peak, either using the shortcuts Ctrl-1 and Ctrl-2 or click

on the B button or the B button.
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Setup -> Display

This setup allows you to customize the
look of SATlive according to your
preferences.

The description of the setup's

parameters is divided into some topics. UL Ap—————

Hint:

ol 3 F FakSpuiom Ly
e I o Husiandd Bl
F¥ 1500 Rugaaer Bl
e[l 2] ST e et
LS
ooy (TR I e

L

A Preview area this area displays

all changes immediately. Keep in

mind that you still need to save i L
I 4o Labwdon Cuzs ™ Cranpdes JLstex]
your changes. s | Ussnesagers |

B Preset Select area you can

select the preset you want to edit

in the upper selection area. In the lower area you can select the preset that SATlive
will show after you leave this setup.

C Color Assignment area use this area to set the colors used to draw certain
items.

D Font Size area in this area you can select the font size for different labels.

E Option area you find some options to customize the display in this area.

F Cursor area customize the layout of the intersection between the cursor and the
selected trace.

G Reset area use Reset Menu Bar to rearrange the position of all menu bars. You
can use this option to find lost menu bars. The Load Default Setting function resets

the preset, which is currently selected for editing, to the default values.

The changes displayed in the preview window will get lost if you do not exit using
the SAVE H button in the top menu bar.
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Assign Colors

The Color Assignment are can be found in &N Setup -> Display.

In order to change the color of an item, first

. . Pirk Maoize Guide Lines
select the item from the list.

Amplitude
| Grid
Fink Noize Guide |ines

After the selection of the item it's current color is

. . . Labels
shown in a small color area right to the selection Phaze

. ) . Armplitude Owverlay
box. You can invoke the color dialog by either by ||Phaze 0verlay

Reference Signal
clicking on this color area, or by clicking on the
button Change.

Now you can set the new color for the selected
item. To apply the new color, close the color

selection dialog with the OK button. The new

color is immediately shown in the preview area at

the top of the setup window.

At the bottom of the color selection area there is

pockgoud |5

e

[~ Full Uzer Configurable Layout

the Full User Configurable Layout. The activation

of this option enables you to edit the color of the

items listed below. Otherwise the color of the

items is set according to the current settings in the windows and the items are not

listed in the item selection box.

o Window Background color used for the areas outside of the trace display.

o Windows Font color used for strings and labels on the area outside of the trace
display.

o Selection Background color used for the Background

Cursar [nformation

B ackground far Cursar [nformation
Honzontal Cursor Gnd

Latched cursar

Window Backoround

Window Font

Selection Background

Selection Font

background of selections and of the edit
fields.
o Selection Font color used for the strings

shown in the selections and in the edit fields.

© 2010-2011 Dipl.-Ing(FH) Thomas Neumann, http://www.take-sat.de/english/index.php =~ Page 144 of 228


http://www.take-sat.de/english/index.php

SATIlive Version 1.40.26 SAT"“'E‘

Items with configurable colors

Background color of the background of the trace display area.

Zone below AMP-Threshold (MAT-FFT) in the MAT Module the current Amplitude
threshold is marked by this color in the background. See page 116 for details.
Amplitude the result of the current measurement. In the MAT- FFT this color is
used to draw the trace related to the MIC input. This is used for the transparent
overlay in the cursor-range tool (page 73) as well.

Grid

Pink Noise Guide Lines used to draw the grid which falls with -3dB/octave. This
grid is shown when the option Pink Spectrum Lines (located on the right in the
Setup -> Display section) is selected.

Labels used for labeling the grid.

Phase used for drawing the phase trace of the current measurement.

Amplitude Overlay used to draw the current overlay file's amplitude trace. This
item is visible only if you've activated the overlay functionality in the setup -> post
process section. See page 65 for details of the overlay-trace.

Phase Overlay used to draw the current overlay file's. This item is visible only if
you've activated the overlay functionality in the setup -> post process section. See
page 65 for details of the overlay-trace.

Reference Signal used to draw the reference's input signal in the MAT-FFT.

F5 Trace Amplitude used to draw the amplitude of the memory trace, which is
assigned using the key F5. In the IR Module this color is used to draw the second
impulse response's trace.

F5 Trace Phase used to draw the phase of the memory trace, which is assigned
using the key FS5.

Coherence used to draw the coherence values in the transfer function display in
the MAT Module.

Quick Trace 1..8 used to draw the Quick Traces 1 to 8. See page 219 for details.
Sum Trace used to draw the Sum Trace

Live - Add Trace used to draw the Live - Add Trace in the MAT transfer - function

measurement.
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Perfect Addition Trace used to draw the Perfect - Addition Trace in the MAT
transfer - function measurement.

FFT Peak Trace used to draw the FFT Peak Trace.

Virtual EQ Trace this color is used to draw the response of the virtual Equalizer.
Dots for invalid Amplitude Values used to show the amplitude values of the result
of the last single measurement in the transfer function measurement.

Dots for invalid Phase Values used to show the phase values of the result of the
last single measurement in the transfer function measurement.

Cursor used to draw the cursor.

Cursor Information used to show the information text next to the cursor's
intersection with the selected trace.

Background for Cursor Information color used to fill the background area of the
cursor-information text. Used only if the Transparent Label setting is not enabled
for the cursor.

Horizontal Cursor Grid used for the horizontal line(s) used to mark the range
selected by the Show Range at Cursor setting.

Latched Cursor used to draw the latched cursor.

Target Trace used to draw the Target Trace.

Range of Tolerance used to draw the range of tolerance assigned to the current

Target Trace. Currently the range of tolerance is supported only for the X-Curve.

The items below are available only if the option Full User Configurable Layout is

checked. Otherwise the computer's default settings are used for these items:

Window Background used to draw the background of the areas outside of the
trace display.

Window Font used for labels outside of the trace display.

Selection Background used to draw the background of selection fields and edit
fields.

Selection Font used to draw the strings in selection fields and edit fields.
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Font Size
The Font Size area is located in the display setup window. ~Font Size
You can edit the size of some fonts here. Labemﬁ
+ Labels set the size of the labels used for the trace
display File NameslE= vl
 File Names set the size of the font used to show Cusor[2 3]

information inside the trace display, like the name of the

overlay file.
¢ Cursor set the size of the font used to show information at the Cursor's intersection

with the selected trace.

Setup Display Options

Option
. . . . . . ¥ PFink Spectum Lines
This area, which is located in the display setup window, I Mo Horizantal Grid

contains three areas where you can set different options b 15.0. Frequency Grid

related to the display.

Options

* Pink Spectrum Lines shows grid lines falling with 3dB
per octave in the FFT measurement. This is the same
slope as the slope of pink noise. This lines might be helpful when you use the FFT
as an RTA with pink noise signals.

* No horizontal Grid this setting is available only if the option Pink Spectrum lines is
selected. It hides the horizontal lines, so that there are only the pink grid lines.

* L. S. O. Frequency Grid draw the vertical lines at the center frequencies of the RTA

bands. Otherwise the lines are drawn at the borders between the RTA bands.
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Transparent Labels

select transparency of the label's background.

ransparent label
[~ Labels

[~ Cursar

Fesult; 850 Hz 0,0dE [IMNY]

A solid label improves the readability.
* Labels activate the transparent background for the labels and file names in the
trace display.
» Cursor activate the transparent background for the label at the cursor's intersection

with the selected trace.

Menu Layout

SATlive offers two different layouts for the menu bars.
You can select the layout you want to use here.

« Simple (live) is designed for the fast work on the road.

Buttons are large, but there are not many functions

directly assigned to them. A lot of functions can be found

b e Lapout
in the ® Tools menu. " Simple [Live)
" Complex [Labar]
Fr . N
Smooth FET {iCkrl-5) Tools

* Complex (lab) is designed for 'relaxed' working. A lot of functions can be accessed

directly using smaller buttons.

- &l i M
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Layout of the cursor’s intersection with the selected trace

Cursar
In this section you can configure the layout of the Size of cicle 3 2]

cursor. [T Mo Label on Cursor

» Size of Circle set the diameter of the circle
drawn at the intersection of the cursor with the selected trace. Use a setting of zero
to hide the circle.

* No label on cursor no information is shown on the intersection of the cursor and
the selected trace.

Hints:

* You can set the color of the cursor in the color area in the Display Setup.

* You can change the font size of the label shown at the cursor's intersection with the
selected trace, which is also located in the Display Setup.

» Set the transparency of the background of the label at the cursor's intersection with

the selected trace in the area options in the Display Setup.
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Setup -> Measurement

~MAT

100

kAT Display Fepeat Rate———————

[~ Full Speed "»-".r"eightingl1EI vl Trace widthl@

Measurement Location's Weighting—————

Al m3ec Primary locatior

[ Peak Localization Using Ireerse Pink Filker [MAT-FFT) - Calor |

[ iDelay Finder Priar to Transfer Measurement

[T Uz FiFo for MATAR [heeds a lat af memmon)

v Activate "Amplitude Only" when Selecting BMS Averaging - ol |
olor

—Secondary location

Weightingl"r vl Trace widthﬁ

~Impedance tMeasurement

Reference Resistor |1 1] O

~Compenzate FFT

T ertiany location

[Fiat with Wihite Noise | weighting|l 2] Trace width|T 2]

Complex Menu Layout Setting - Colar |

[ Start Measurement on Selection [Live tode).

MAT display repeat rate set the minimum time for updating the display in MAT
module. A lower value means faster refresh of the display and higher processor
load. This option affects only the FFT and the RTA measurement.

Full speed perform the calculation and the display as fast as possible. This option
will take all of the processor's power it could get. The influence of the averaging
decreases because the same input data is used for more than one calculation. This
setting affects the RTA, the FFT and the impulse response measurements in the
MAT module.

Peak localization using inverse pink filter the live trace is filtered by a
3dB/octave high pass filter prior to the set cursor on peak function, thus removing
the influence of pink noise.

Delay Finder prior to Transfer Measurement the delay-finder starts every time
you invoke the transfer function measurement. See page 102 for details about the

delay-finder.
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* Activate 'Amplitude only' when Selecting RMS Averaging this option defines
how SATlive reacts when you select the averaging mode RMS Averaging in the
MAT module's transfer function measurement. If this option is active, then the
display switches to the full amplitude display when you select the RMS Averaging in
the layout area.

* Reference resistor edit the value of the reference resistor used for the impedance
measurement.

» Compensate FFT select a correction applied to the FFT display. Flat on white
noise shows the unchanged result, Flat on pink noise adds a 3dB/octave high-pass
filter, so that the live trace acts like a narrow band RTA. The third option Sawtooth
on pink noise is for compatibility with another measurement software.

« Start Measurement on Selection (Live Mode) in the simple menu layout a
measurement in the impulse - response module starts immediately after the
measurement is selected. Otherwise you have to start the measurement after the
selection.

* Measurement location's weighting Set the weighting used for the traces for the
averaging in the tracemanager. See the tracemanger section at the page 177 of this

document for further details.
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Setup -> Features

You can set a lot of options in this area. To cover all the options, this setting is explained in

four sections on the following pages.
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Setup -> Features, Section Warnings and Units

Use the warnings section to define SATlive's reaction when
problems occur.

« Cal File Misfit inform me, if the calibration file cannot
be applied to the current data (not the same
samplerate or fft size).

* Overwrite Prompt prompts for confirmation if | try to
overwrite an existing file.

» Calfile differences inform me if the parameters for
the calibration data are not the same as for the

current trace, but the main parameters fit, so the

calibration could be used but might give wrong results.

The Display section contains only one option.

v Cverwerite prompt

v Calfile differences

Dizplay

[ Static gap

Units

IS0 (M)

" usa (ft°F)

» Static gap disables the automatic setting of the gab between two vertical grids.

In the Units section select the display units for distance and temperature.

* IS0 ISO units will be used (Meter and degree centigrade).

* USA US units will be used (feet and degree Fahrenheit).
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Setup->Features Section Setup

SETUP

Quick delay finder link the impulse - response
[ Guick delayfinder

module Set Cursor On Peak function with the

Latch Cursor function at the first execution and | | “omatic averages reset
with the Show difference function on all the WV Auto linegap
following executions of the Set Cursor On Peak | & 0. system merubar

function.
[ Fit FFT =cale to trace

Automatic averages reset reset the amount of

averages to perform in the impulse - response R
module to one after a measurement has been v lways show 0 8 line

performed. WV Show MLS info

Auto Linegap readjust the grid line's gap in the

FFT and MAT module's display when other parameters change. This option is also
located at the Line Gap setting's pop-up menu.

Show System Menu bar show the window header, allowing you to move and re-
size the main window of SATlive. Otherwise the main window of SATlive runs in full
screen mode and might cover the task bar.

Fit FFT scale to trace execute the Full Trace Display function every time new data
is displayed in the FFT display.

Display Graph during averaging updates the trace display of the impulse -
response module after every measurement, when more than one average is
performed. Otherwise the display is updated only after all averages have been
performed. This option is only available if the Enable Time Sync-check option is
enabled at 8 Setup -> & Advanced Sampling.

Always show 0dB line always display the zero dB line if it is in the displayed
range.

Show impulse response Info display information about the peak's position in the

current impulse response in the FFT display.
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Setup -> Features Section Fileinfo

Select the kind of information that SATlive displays about
the active overlay, calibration or mic - correction data.

* Path and Filename the whole path including
filename is shown. For example:
C:\SATMessung\Musikvereinsaal\Front of stage
left.sld.

* Filename only the filename is shown without its
path. For example: Front of stage left.sld

* Remarks the file's description is shown. For
example: Nine feet left of sidefill, on ear level.

» Show Name in Tracedisplay if a filename is

Fileintfo

" Path and filename

{* Filename only

(" Remarks

v Show natme in tracedisplay

v Shaow fileinfo when saving

assigned to the live trace, then it will be displayed in the trace display window.

» Show Fileinfo when saving open the file's description window prior to saving the

trace. This allows you to edit trace's description before saving it to a file.

Hint:

* You can edit the font size of the information's display in the N Setup -> ¢ Display

window.
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Setup -> Features ASCII, Jpeg Quality, Temperature, Language

T emperature ASCI Save setting —Quality of JEPG conversion———————
20 i [0 2 Gain L =i
[~ Apply uzer offset
—Languagefile —Start of program
Ci:ADelphiruntS atlivehenglzh. zlIF IStart using DualFFT [MAT] ﬂ
Change ¥ Enable other measurements

Temperature set the temperature value used to convert the delay time into
distance and for the wavelength calculation.

ASCII Save settings add an offset if a trace is saved as an ASCII file. You can edit
the amount of offset to add. Activate the offset by checking the Apply User Offset
option.

Quality of JEPG conversation set the quality of the conversation used for the 5]
Save trace as picture option.

Language file select a language file for SATlive. See page 16 for details.

Start of program select the module which is invoked at the start of SATlive and
every time you leave the setup section.

Enable other measurements if a module is selected at Start of program, then you

can disable the other modules by disabling this option.
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Setup -> Post Process

The description of this setup window is divided in three parts.

|ntersection Advanced Curzar Information—— " THD+M
: b aw order I? 3,
Search Starts at; I Bandwidth
v Quality Factor [(] —MaT
4|:| - Hz . .
[~ Bandwidth [Dctaves) [ Time Using Urwwraped Phase

* Advanced Cursor Information select the value(s) to show for the result of the
Advanced Cursor Information.

THD+N max Order set the highest order of harmonics used for the calculation of
THD+N in MAT module's FFT measurement. The THD-N can only use frequencies
below the Nyquist's frequency. See page 95 for details about THD measurement.

* Time Using Unwrapped phase show the calculated unwrapped phase values in
the cursor detail window in the right menu bar. Otherwise the phase value will range
from -180° to +180°.
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—Guick Trace

v Show Edit Mame "Window on Assignment
v Global Setting for Show Coherence of Quick Trace
v Append delap-time info bo label

—Amplitude Overlay

[T Show overlay trace

—Dizplay of Tranzfer Function [MAT]

v Show Phase wWraps

* Ifthe Show Edit Name Window on Assignment entry is selected, then the Rename
function is called each time you assign the live trace to a Quick Trace, otherwise a
default name is assigned to the quick trace, which can be edited in the pop-up
menu of the quick trace.

* Global Setting for Show Coherence of Quick Traces. If this option is selected
then you can control the visibility of the coherence traces of the Quick Traces using
the entry Show single Trace's coherence in the Settings and Tools sub-menu of
the pop-up menu of the 2 sum-trace.

Otherwise you can activate the visibility of the coherence for each particular Quick
Trace in its pop-up menu.

* Append delay-info to label if this option is selected then the

jm - -

delay used to create the particular quick trace is shown after
&n other Trace I{D.?Qms}‘

its name. See page 219 for details about quick traces.
* Use the Show overlay trace setting to enable the overlay functionality. See page
65 for information about the overlay-trace display.
» Select the Show Phase Wraps setting if you want
SATlive to draw a connection when the phase
wraps in the display.
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—zer Dizplay Range FFT

Low Digplay Limit (Hz]: [16 -

High Digplay Limit (Hz]; {20000 =

Low
Law Display Limit [Hz): (16 -
High Dizplay Limit [Hz]: {200 -
Mid
Low Digplay Limit (Hz]: {150 -
High Dizplay Limit (Hz]: {2000 -
—High:

Low Dizplay Limit (Hz]; 1500 -

High Digplay Limit [Hz): |20500 =

Uzer Dizplay Bange MAT

Low Diizplay Limit (Hz): [16 -

High Display Limit [Hz): |20500 =

» Set the display ranges for the different range menu options.

« The M user display range can have different values for the use in the MAT module

and for the use in the FFT module.

« You can assign the current display range to user display range using the Il Assign

current Range function in the B display-range menu in the FFT module or in the

MAT module. See page 68 for details about the display-range menu.
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Setup — Advanced Sampling

Time Synchronization

If you want to average some impulse response measurements for a better result, then it is
very important that the measurements are exactly aligned in time. Even a very small
difference in the peak's position will destruct the result, creating comb-filter like results.
The Time Synchronization feature helps you to keep your measured impulse responses in
perfectly synchronized.

SATlive remembers the peak's position of the previous measurement, and compares it to
the current measurement peak's location.

If the positions match, then the averaging is performed.

Otherwise the procedure depends on the settings in the Advanced Sampling window.

* If the Ignore sample option is selected, then the current measurement is discarded.

» If the correct position option is selected, then the current measurement is shifted
in time to align the peak's positions. This is done only if the offset between both
peaks is smaller then the max readjust range value. If the offset is larger then the
max readjust range then the current measurement is discarded.

» This function assumes that the first measurement is perfectly time aligned. To deal
with that problem, you can enable the ReSync option.

If ReSync is enabled, then SATlive discards the first measurement if the same
offset occurs for given times, set by the Number of Offsets setting.

The settings affect the impulse-response module only.

This setup can be accessed via the extended setup window only.

Use the shortcut Ctrl - Alt - S to open the extended setup window.
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AT Timemode

0N sync - error do: hax readjust range
Y
{* lgnore sample el =2
ReSync

" Correct position
v Enable Resync

Timerange optimation

r s

[v Enakle synccheck 3 = Mumber of offzets

On Sync Error do select how SATlive reacts, if the current measurement's peak

position is not the same as prior measurement's peak position.

o lgnore Sample discards the current measurement.

o Correct Position shifts the current measurement in time, if the distance of the
two peak positions is less or equal to value of the Max Readjust Range.
Otherwise the current measurement is discarded.

Time Range Optimization enable the checking of the peak's position during

averaged measurements in the impulse - response module.

Max Readjust Range set the maximum offset accepted for the Correct Position

option of the On Sync Error Do setting.

ReSync the Time Range Optimization checks for the synchronization of the peak in

the measurements averaged. It compares the peak's position in the current trace to

the peak's position in prior trace(s). Therefore it assumes that the first measurement
has a correct timing. If the Resync option is enabled and the same offset is
detected for the selected times, then the new peak's position is taken as new
reference and all the prior measurements are discarded.

Offset in time correct a time offset between the left and right input channel. Use

this setting, if the peak of an impulse - response measurement is not at zero time

when the output is linked to the input directly (cable measurement).

No Overlapping Samples wait for all new data after completing a calculation.

Otherwise a new calculation is started immediately.
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Setup -> Internal Configuration

This setup can be accessed via the extended
setup window only.
Use the shortcut Ctrl - Alt - S to open the

extended setup window. .
. - . . ampling |2 &% | | Usemame omyTest
Priority changes the priority of the Ef"”g .
. . . . Direct 9.04
different tasks in SATlive. Windows i i P

D:\Dokumente und Einstellungen’Tomy. TOMY_MEUNLokale Einstellungen'&nwendungsdaten' Tomy Soft\SAT live Common

assigns processor calculation power and

time depending on priority. Changing these settings influences performance of your

computer system. Be careful when changing these settings. You must restart

SATlive to activate the changed priority settings.

Version Information about current versions on your PC.

o Version detailed file version of SATlive.

o Username SAT the name of the registered user of MLS module. Dongle
indicates that a valid dongle was found.

o Username MAT the name of the registered user of MAT module. Dongle
indicates that a valid dongle was found.

DirectX shows the current version of DirectX® installed on your computer.

Win operating system's description.

Folder on the bottom you can see the path to the folder where the current settings

will be stored. To explore the folder, just click on the path.

You can use the shortcut Ctrl - Alt - F browse the folder containing the current
settings without the need to open this setup window.

You can use the shortcut Ctrl - Alt - U to show the user information window without
the need to enter this setup window.

You can use the shortcut Ctrl - Alt - V to show a version information window

without the need to enter this setup window.
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Clock Settings

LClock Mode:——— Count Down Time———
1 6-48 % Systerm Time Only
" L] .;l
Clock Mode: e |9 —| |3 -

" Count up fram now
" Mo Clack Display

+ System time only shows only the

system's time (PC’s clock)

O count doven 0:00 do:

[ Play sound El

16:40 00:29:48 o

[ Use spstern colors for clock

¢« Count Down start a countdown to the w m

time set at Countdown Time. If the target X Cancel | o Apply |

time is reached, the mode is changed to

count up from now with the target time as reference time.
16:40 00:00;03

* Count up from now set the time display to zero when you close the window, and
starts counting up.

* No clock display hides the whole clock.

Countdown Time

* Time set the countdown target time (count down mode) or the count up reference
time (count up mode).

* Now assign the current time to the target time display.

On count down 0:00 do

* Play Sound if the target time is reached in the count down mode then a sound file
is played. Use the function B to select the sound file to play. Please note that larger
files may take some time to load and therefore a slight delay might occur until the
playback starts after the count down reaches 0:00.

Hint:

* The background of the counter starts flashing during an interval of 120 seconds

around the target time. The flash frequency is as higher as closer the current time is

to the target time.

© 2010-2011 Dipl.-Ing(FH) Thomas Neumann, http://www.take-sat.de/english/index.php  Page 163 of 228


http://www.take-sat.de/english/index.php

SATIlive Version 1.40.26 SAT"“'E‘
Color

* Use system colors for clock use the menu colors defined by windows. In this
case the clock display uses the same colors as the other menu bars.

* Background allow the user to select the background color for the system clock
display, which might be different from system's background setting. This setting is
applied only if the Use system colors for clock option is not selected. The current
selection of background and font color is applied to the Background and the Font
Color button, independent of the Use system colors for clock setting.

* Font Color allow you to select the color of the font used by the system clock
display, which is might be different from system's font color setting. This setting is
applied only if the Use system colors for clock option is not selected. The current
selection of the background and the font color is applied to the Background and

Font Color buttons, independent of the Use system colors for clock setting.

Hint:
* These settings affect the system clock area only. The count up/down area uses
fixed colors, which are green for the count down mode and yellow for the count up

mode.

Global

* Cancel close the setup window and discard all changes.

* OK close the setup window and apply changes.

Hints:
* The settings for the Countdown Time and for the on countdown 0:00 do option
are used only if the Count down mode is selected in the Clock Mode setting.
* You cannot set the system time using SATlive. Please use the windows(R)

functions to set the system time.
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Setup Level Display

You can set the parameters of the

level display, which is located at the —weighting
top of the VU meter in this setup. || ~ ¢ wosgn . o e
To open the setup window simply
click on the level display area above
the VU Meter.

" Flat A& - wWeighting
~ C -"Weighting + Crest Factor

—Integration time used for calculation of BMS values——

" 100mz & 128mz  280ms  S00ms & 1 zec

 B00mz  1szec. & 2:ec. § Bzec. % 10:zec

selection of the weighting filter

to be used for the level

display. You can select an A X Cancel o OK

or C weighting or disable the

weighting using the Flat setting. Furthermore you can set the mode of the level
display to Crest Factor. In this case the level display shows the crest factor, which
is the difference between the peak level and the rms level. The crest factor is an
indicator of the dynamic of the signal.

The middle area contains the selection of the averaging time used for the display. A
higher value results in a smoother display.

The lower area contains the setting of the VU meter's fall time for the peak value.
Use the button OK to close the window and to apply the changes.

The button CANCEL closes the window and discards the changes.

You need to perform a level calibration to get correct values in the display.

The settings for the weighting filter and for the averaging time are used for the level
display only. You can apply a weighting filter on the mic input in the MAT module
using the weighting setting in the bottom menu bar. the weighting filter section for

more details on weighting filters.
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Menu Help
. . Help

The menu & Help is located in the upper menu bar. ¥ Cannections
It contains the following options: About S4Tlive

« ¥ Connections show information about the connections &5 Help

needed for the measurement. &, Registration  »
. About SATlive show some information about the current Show all errors

version and the current user.

« = Help show the help file.

« ™ Registration open the registration menu. This topic is not shown if a valid
dongle is detected.

. Show all Errors shows the error-report window.
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Error-report window

You can open the error-report window [Eehpereay &

using the Show all Errors function in  |iect<and

the B

At the top to the error-report window
you find some information about your

system.

Below

the error message(s), which contain a

short description and the date and &, Frin & emal i Delete ‘ 0K

SATBasis Yersion: 1.3
SaTversion Detailz: 1.30.2.38

Help menu. |MLS 3414, End Dszi, 17:24:35 29,10, 2008

of this information you can find

time the error occurred.

Print send the error report to your printer.

2 E-mail create an e-mail containing the error-report. Send this e-mail to
SATinfo@take-sat.de.

il Delete removes all entries from the error list.

¥ OK close the error-report window.

If there is a new entry in the error log then SATlive shows a remainder on next start
of SATlive.

Any error report sent to us may improve the next version of SATlive. So please
support us by mailing the error report to us.

SATlive features a second error reporting tool, which looks a little like the windows
error report tool. The error information is sent to us and helps us to improve
SATlive.
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9% Registration g % Demoversion  k

Registration menu o & Fuberson b
The registration menu is a sub-menu of the menu &= Help menu.

« % Demo version invoke a sub menu which contains the Request Demokey and

the Enable Demo entry.
« ™ Full version opens the Full Version sub menu.
Hints:
* The different options are enabled according to the current state of your registration.

* This menu is not shown if SATlive detects a valid dongle.

Full version menu

w Connechions
Ahout 54T live

Y Help
% Register » q. Dermo Wersian *

S, UEHEE " Register using intermet
r.’.'J |nztall a Key File

% Request Full Kep

G, Install Full Key

@gd Tupe In Full Wersion Key

Show all Errors

% Remove SAT live K.ey from thiz computer

This menu is a sub-menu of the ™ registration menu. The registration menu is a sub menu
of the & help menu. It contains the steps needed to complete a registration of the full

version

v Register using internet

Takes you to the order page of sharelt where you can order your SATlive license.

Hints:
» Sharelt supports ordering via a fax and money transfer if you don't trust the internet.

* There are two types of license available. For details please check the SATlive
website. Http://www.take-sat.de/english/order.php
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€2 Install a keyfile

After purchasing a PC related licence you'll get four key files. Save them to your computer
and use the Install Keyfile function to activate them. Keep the key files in a safe place.
They give you 10 days of unlimited access to SATlive even if you totally rebuild your
system. Use the install a key-file function to install a *.DKF file. The other files are needed

for older versions of SATive only.

@, Request Full Key

This option opens the request registration key window.

After installing the key files you get ten days to complete your registration.

Request Registration Key @

Send the following line wia e-mail to registrationieitake-zat, de
Fleaze Include *rour zername
TomyT est

The ey iz Send Yia e-mail to the e-mail Addrezs Given when Ordering.

54 e-mail | et File ) & OK

This will personalize the software to your computer. To do so, you need to request a full
key by sending the full-version basic-key displayed in this window via e-mail to
Registration@take-sat.de. You can either copy and paste the full - version basic - key in
an e-mail or just click on the & e-mail button and let SATlive create the e-mail for you.
You can also use the Text File button to save the information into a text file, which could
be easily transferred to another computer, if the current PC does not have the possibility to
sent e-mails.
Hint:

* If you choose the e-mail option, SATlive will invoke the e-mail client on your

computer and create the e-mail there. You need to send the creates e-mail by

yourself.

“ Install full key

In return to your full key request you'll get a small key file. To complete the registration,

just save that file to your hard disk and select it using this function.
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5 Type in full version key

Use this function if you're facing a problem during the activation of the full version key. If
you need to perform the installation by hand, you need to perform the following steps:

* Change the extension of the key file to .TXT instead of RXR.

* Open the file using a text-editor software.

* Copy the string into the clipboard.

* Open the Type in Full Version Key window.

* Paste it into the input area in this window.

* Click on OK.

% Remove SATlive Key from this computer

Use this option if you want to move your PC related license to another computer. After
performing this function SATlive will not longer run on this computer! This function creates
a code, which is needed for the license for the new computer. The code is saved to a file

called SATLiz.txt in the folder My Documents. Keep this file in a safe place.

Hints:

* The full version key is valid only on the computer where the full version basic key

was created.

+ Please use the & e-mail option or at least copy & paste to avoid typos.

* Please allow some time for handling your key requests and orders, especial if
you're using wire transfer from abroad.

* You do not need to perform any of these functions if you're using a dongle type

license.
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Signal generator

the signal generator is located at the lower right of the SATlive window.

It features different types of signals and access to the windows mixers Yolume
and level control. Faliable ] - |

Furthermore it contains four buttons, which can be assigned to different

ASIO-Assign routings, to allow quick recall of predefined routing when a

ASIO I/O device driver is used. The buttons are visible only if an ASIO -

device driver is selected in the Setup — 1/0O Devices window.

The pop-up menu of the signal-generator area

This pop-up menu is assigned to the signal-generator |5+ Open Windows Mixer for Audia Input
= Open Windows Mixer for Audio Cukpuk

window at the lower right of the SATlive window.
@, ASIO Assign

« =t Open Windows Mixer for Audio Input
|I| Assign Bukbons For ASIOAssign

invokes the windows mixer assigned to the

|7 List all ‘Wawve Forms

selected audio - in driver. This function is not
enabled during a MLS measurement in the impulse - response module.

« 1= Open Windows Mixer for Audio Output invokes the windows audio output
mixer assigned to the selected audio - out driver.

« % ASIO Assign open the ASIO Assign selection window. For details see the
Select ASIO Assign routing section of this document. This function is available only

if more than one ASIO Assign is defined for the currently used ASIO I/O device.

* Assign Buttons for ASIO Assign Assign Buttons for ASIOAssign ]
. . 1] | Lin b
opens an editor window where you J

AN Moch ein Test

can assign an ASIO - Assign routing
to the buttons in the signal-generator
area. Select the desired routing from

the selection right of the button.

List all Wave Forms enables the
selection of all available wave forms for the output signal. Otherwise only the most
common signals (pink noise, white noise, sweep and 1kHz sine wave) are

selectable.
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Set the output level

This setting is located in the signal generator area.

It controls the of the output signal.

"olume

The values shown are attenuation values, i.e. the hottest output is
reached at a setting of 0 and -80 mutes the output. The level settings

pop-up menu contains some preset level values.

Hints:

* Any change in the device I/O setup can cause large differences in the output level.
Therefore reduce the output level when you change any audio related setting.

» The output's value can be affected by the settings in the windows output mixer. You
can access the windows output mixer using the = Invoke windows output mixer
function in the pop-up of the signal generator area.

* The attenuation is shown in dB values.

* On the first start the level is reduced to -60dB.

Frequency

This setting is located in the signal generator area and shown only if the
current output signal supports different frequencies. This is true for the
wave forms Sin var, Rectangle, Triangle, Sawtooth + and Sawtooth -.
Set the frequency of the output signal. The arrows on the right

increase/decrease the frequency in steps of 1 Hz, the left arrows in larger

steps, depending on currently selected frequency.

Hint:

* Some frequency presets are available in the pop-up menu of the setting.
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Output signal

This selection is located in the signal generator area.

Select the output signal from the list.

Hints:

White: MLS noise with a white spectrum.

Pink: MLS noise with a pink spectrum.

Pink Noise < 200 Hz: Pink noise with a low pass filter at 200 Hz.

This wave form is listed only if the option list all output signals is

enabled in the pop-up menu of the signal-generator area.

Sin 1khz: Sine wave with a fixed frequency of 1 kHz.

Sin var: Sine wave with a variable frequency. This wave form is listed only if the
option list all output signals is enabled in the pop-up menu of the signal-generator
area.

Sweep: Swept sine with variable parameters.

Rectangle: a rectangle shaped wave form with variable frequency. ‘ | ‘ |
This wave form is listed only if the option list all output signals is

enabled.

Triangle: a triangle shaped wave form with variable frequency. This

wave form is listed only if the option list all output signals is enabled /\/
in the pop-up menu of the signal-generator area.

Sawtooth +: an increasing sawtooth shaped wave form with variable

frequency. This wave form is listed only if the option list all output ///
signals is enabled in the pop-up menu of the signal-generator area.

s

Sawtooth -: a decreasing sawtooth shaped wave form with variable
frequency. This wave form is listed only if the option list all output \\
signals is enabled in the pop-up menu of the signal-generator area.

You could not change the type of output signal during a MLS measurement in the
impulse - response module.
Different wave forms contain a different amount of energy. Therefore reduce the

volume setting before you select another wave form.
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Swept sine (Sweep)

The swept sine is an output signal whose frequency increases

continuously covering a given frequency range.
Select the swept sine signal in the signal generator's window from the

output signal selection. To change the settings open the setup window by
clicking on the &N Sweep button.

* Presets assigns the current settings to a preset or G

recall settings from a preset | Preset
+ Start the frequency at the start of swept sine From s
» Stop the frequency at the end of swept sine " Im "

+ Duration the time in milliseconds used for one

Diuration I1 ] vi ms

complete sequence

* Apply saves the changes and close the window X Cancel
» Cancel discards the changes and close the window  Aepl
Hint:

These settings do not affect the swept sine used for the sweep measurements in the

impulse - response module.

Sweep Presets

In the swept sine setup window of the signal generator you can assign the current settings
of the sweep signal to one of the four presets, or you can recall one of the presets. This
enables you to change the settings quickly.

To invoke a preset just select it from the pop-up menu available when you click on the
Preset button at the top of the sweep setup window.

To save the current settings into a preset, select the preset in which you want to store the
settings in the sub menu of the H save as preset menu entry in the pop-up menu of the

Preset button at the top of the sweep setup window.
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VU Meter

The VU Meter is located in upper right area of the SATlive window.
It shows the levels of both inputs.
The bargraph display shows the input levels related to digital full-scale.

The peak level is indicated by a single line, and the RMS value is shown as

IRRRRon0

a solid bar.

Hints:

* You can use any signal, either external or from the internal signal generator to
adjust the input level.

* The input level is adjusted in the windows recording mixer, which can be accessed
using the Open Windows Mixer for Input function in the pop-up menu of the
signal-generator ares.

* Inthe MAT module you can select the input for display by clicking on the labels
below the bargraph display.

* You can set the fall back time of the peak display in the Setup Level Display
window.

* Avoid clipping the input to assure good quality of the results.
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Start the output signal

This function is located in the signal generator area.
It is located right of the output level setting.

It's label shows the current state of the signal generator.

. ﬂ The output is muted. Click on the label to start the output

signal.

« i The signal generator puts the selected signal out. Click on the label to mute

the output signal.

* You could not mute the output during a MLS measurement.
* You can also use the shortcut G to mute/unmute the output.

* All measurements in the impulse - response module mute/unmute the output. You

can disable this behavior for the MIR measurement in the measurement's setup.

Level Display

The level display is located at the top of the VU Meter. 75
It shows the average level (RMS) of the mic input. You can set the time dB
used for averaging in the Level Display's setup window. — 1
You can use a Weighting Filter for this display. The selection of the -
weighting filter is in the Level Display's setup window. The currently selected Weighting
Filter is indicated by a letter in the label shown below the number.
Furthermore the display can show the crest factor of the signal applied to the mic input.

+ dB(A) the Weighting Filter A is currently selected.

» dB(C) the Weighting Filter C is currently selected.

» dB(Crest) the result shows the crest factor, which is the difference between peak

and rms level.

* dB no Weighting Filter is currently used.

You can open the Level Display setup window by clicking on the Level Display.

In order to get correct values, you need to calibrate the level.
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The Tracemanager

You can use the tracemanager to display and average saved Smooth FFT traces.
Invoke the Tracemanager either by clicking on the Tracemanager == button or use the
shortcut Ctrl-T.

Single traces

The upper part contains eight similar windows. Every window LE1POS2.5LD .
handles one saved trace. ﬁ ﬂﬂﬂ
Functions for any of the eight loaded traces:

. Load Trace open a saved smooth FFT file. Only frequency response traces are
supported by the tracemanager. The trace name display's pop-up menu contains a
list of the most recent used files, where you can pick a file with a double click.

« Mt Show Trace displays the loaded trace. This option is enabled only if a valid trace
is loaded.

« + Average Trace to master trace average the loaded trace to the master trace
using the selected weighting. This function is enabled only if a trace is loaded and
the loaded trace has the same samplerate as the master trace.

. & Offset, Smoothing, Color open a window containing additional settings.

« M Info show information about the trace including the possibility to edit the trace's
description.

* Weighting the colored field right of file name display shows the  Masterrace
currently selected weighting of the trace. Toggle the three EI ﬂ *_lﬁl
different weightings with a mouse-click on this field. The trace
width used for the display of the trace is changed according to the selected

weighting and the trace width assigned to this setting.
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Mastertrace

The master trace is the result of the averaged traces.

I save the master trace as save the master trace to a file.
It Show the mastertrace display the master trace.
<! Color of the master trace.

* Invert the master trace mirror the mastertrace's display on the 0 dB line to ease

the adjustment of equalizers.

Lower area of the tracemanager

Select a speaker from the current project. If a valid speaker is [Ziusmm

selected, then the eight traces of this speaker are assigned to N\ Hidle all tracss

the trace manager's traces.

il Delete

The function > Hide all Traces sets the visibility of all traces
related to the tracemanager, to false.

The function i Delete removes all traces from the tracemanger.
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Offset, Color and Smoothing .

This window contains more settings for the traces Offset Iﬁilﬁl

displayed using the tracemanger. [1732 Dctave =]
+ Offset move the current trace up or down. [~ Display Cohersnce

« == Relate to master trace center the current

0K

trace around the mastertrace. This eases the

comparison of traces measured with different signal levels.

« ¥ Color change the color used to display this trace.

* Smoothing select the smoothing of the current trace.

* Display Coherence this setting is enabled only if the trace contains coherence
information. This is true only for traces saved in the Transfer Function measurement
in the MAT module. This option determines if the coherence trace related to this
trace is shown or not.

Hints:

» The changes are displayed in real-time if the trace is displayed in the tracemanager.

* If you exit this window using the Cancel button then all changes will be lost, and
the display switches back to the old settings. To keep the changes, exit this window
using the OK button.

Weighting and averaging

The tracemanager enables you to average up to eight traces using different weightings.
There are three levels of weighting available. You can edit the parameter for the weighting
at & Setup -> oo Measurement.

If different traces are averaged in the tracemanager they are weighted according to

assigned levels of weighting.
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Example

Averaging of two traces using the following levels of weighting:
Primary location: 10
Secondary location: 4

Tertiary location: 1

Both traces with the same level (primary).

htastertrace Hz=8 4548

One trace primary, other secondary.

Mastertrace:| 375 Hz -1079dB

One trace primary, other tertiary.
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Using Averaging

The proper selection of the mic's locations for measurement has a great influence on the
measurement's result.
You can take the following as a rule of thumb:
* One primary location for every speaker, located on axis in speaker's direct sound
range.
» Additionally one or more secondary locations in direct sound range, but off axis.
» Tertiary locations are used to check for coverage or interaction with other speakers.
* The creation of the master trace for setting the EQ should be based mainly on the
primary location. Secondary locations are used to check if a peak or dip is a result
of the mic's location, or a common problem in the whole coverage area.
» Tertiary location are mainly used for special tasks like delay alignment or level

adjustment, but normally not as a base for the adjustment of the equalizer.

Setup Weighting

These settings are located in the & Setup -> o Measurement location's weighting

Measurement window. Primary location

Set the parameters for three levels of weighting for Wielghting m e @

traces averaged in the tracemanager. e Calor |
* The Names of the three levels are given by Secondary location

[

the software. Levels are labeled primary
location, secondary location and tertiary location.

*  Weighting set how much the trace influences the result. As higher the value, as
higher the influence.

* Trace Width select the width used to display a trace with this weighting.

* Color set the color used for the weighting indicator in the tracemanager. See the

tracemanager section starting at the page 177 for further details.
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Smooth FFT

The Smooth FFT is a special algorithm to calculate the frequency response from an

impulse response whose result is closer to human hearing than the result of a default FFT.

Basic considerations

The human ear (or to be more exact, the human brain) analyzes the received sound using
special criteria.

The part of sound received first is treated as utilizable and used to locate the sound's
source. (Haas Effect, Rule of first wavefront).

The sound which is received later is treated as interference and masked.

A normal RTA based measurement treats all the energy reaching the measurement mic in
the same way, therefore you can call it 'time blind".

For the simple FFT calculation a certain range of the impulse response is selected
(windowing) and analyzed, thus masking unwanted parts of the impulse response.

But in human hearing the border between 'good' and 'bad' sound is frequency depended
and ranges from a few milliseconds at high frequencies up to more than half a second at
low frequencies so that applying just one window for all frequencies will match ear's

recognition of sound only in a small range of frequency.

Theory of the Smooth FFT

To be closer to the human hearing, the frequency range is divided into nine frequency
bands. Each band features its own window size, FFT resolution and FFT. After performing
those nine FFT - calculations, the results are combined to one single trace.

The windowing applied by the user sets the maximum window size used for the smooth
FFT windows. This means that the shorter of both (user window and smooth FFT window)

sizes is used for the windowing.
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On a samplerate of 48 kSamples/sec the Smooth FFT uses the following parameters:

Start End Size of window Resolution
16 Hz 93,75 Hz 684 ms 1,46 Hz
93,75 Hz 187,5 Hz 342 ms 2,93 Hz
187,5 Hz 375 Hz 171 ms 5,86 Hz
375 Hz 750 Hz 85,3 ms 11,7 Hz
750 Hz 1.5 kHz 42,7 ms 23,4 Hz
1.5 kHz 3 kHz 21,4 ms 46,9 Hz
3 kHz 6 kHz 10,7 ms 93,8 Hz
6 kHz 12 kHz 53 ms 188 Hz
12 kHz 24 kHz 2,7ms 375 Hz

As you can the Smooth FFT combines a high resolution at low frequencies with a

sufficient resolution at high frequencies.

In the field the Smooth FFT shows a good correlation between what you hear and what

you measure.

The Smooth FFT overlays the selected window with

different windows during calculation. All windows are linked

to the left border of the given window. Therefore a large

setting left of the peak can exclude the peak from the

internal window used at higher frequencies. This results in

a spoiled frequency response trace at high frequencies.
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Valid range tool

: -
In the FFT module you can invoke this tool — it .
. . R Start h:
in the pop-up menu of the trace display. e e
f¢ - 3 g o' Start at borders
The valid range tool checks for the usable
" -BdB " Start at peak
frequency range, shows border's
" -10dB Optionz
frequencies and displays the border lines. o — Confinuous operalion
* Range set the maximum level
. Flange ta check: Flange borders
difference related to the peak's level
" Dizplayed range 2 = x Cancel
allowed for the usable frequency Trace width
range. v Full range Colar o OK
L]

Hints:

Range to check set the frequency

range to check for the usable frequency range. If displayed Range is selected, then

the valid range tool searches only the displayed part of the frequency display and

the Range setting is related to highest level in the displayed range. If Full Range is

selected then the whole frequency response is examined and the Range setting is

related to the highest value found in the whole frequency response.

Start Search

o Start at Peak start searching for the borders at the frequency response's peak
(or at the highest value in the displayed frequency range).

o Start at Borders starts the search at the borders of the frequency response (or
the borders of the visible range).

Options -> Continuous Operation the borders of usable frequency range are

displayed in the right menu area above the signal generator' area , and updated on

every change of the selected trace.

Range Borders customizes the display of the borderlines used for the display of

the usable frequency response range.

You can select the trace to analyze in the pop-up menu of the trace display in the
Show Values of selection.
Use the hide range markers function from the pop-up menu of the trace display to

hide the markers on the borders.
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Absolute and relative Level

The unit dB is always used for a relation between two values.
If the level used as reference is an official defined reference SPL, then we talk about
Absolute Level. To get an Absolute Level display, you have to adjust the internal
reference SPL of SATlive.
We talk about Relative Level if the level is related to some not official defined reference
value. As default SATlive uses only relative levels, with the following reference values:
* FFT uncalibrated, Smooth FFT uncalibrated:the reference level is the mean level
of the whole frequency response trace.
* FFT calibrated, Smooth FFT calibrated: the reference level is the level of the
calibration frequency trace. This means that the difference in level to the calibration
trace is shown.

* MAT Transfer the reference level is reference (REF) input signal's level.

* VU Meter the reference level is the digital full-scale.
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Calibration of the absolute Level

To enable SATlive to display absolute level values you have to set it's internal reference

level using either a calibrated SPL measurement unit or a calibrator device.
The calibration is performed in the N Setup — dB Set dB Ref window.

Please check if all internal levels are set properly before starting. Use the sin 1k
signal for this purpose because it is used during the calibration process also.

If you use an SPL meter, then you need to set the external SPL meter's parameter
to A weighting and Slow RMS display.

If you want to use a calibration device then select the Use Calibrator for Level
Setup option.

Use the option Use db Calibration for MAT (FFT and RTA only) to enable/disable
the use of absolute levels in the trace display. If this option is not selected then the

calibration values are used only for the Level Display.

rInformatior

Lewvel at Digital Full Scale: 112,34E [~ Use calibratar for level setup
v Use dB Calibration for MAT [FFT and BT4 Only)

Start dB Calibration

The Level at digital Full Scale shows the SPL at digital full scale. Click on Start
dB Calibration to start the calibration process.

SATlive will guide you through the calibration process. Use the button NEXT to go
to the next step. The description of the current step is shown in the information
area. The setup consist of the following steps:

o Ask you if all preparations are done.

o |f an external SPL meter is used, then a 1kHz sine wave signal is played and
you need read the meter's display after it gets stable. If the display does not get
stable then check the settings of the meter again (A weighting and Slow RMS
display).

o If you're using an external SPL meter, then type in the meter's display in the edit
field below the information area. If you're using an calibration device, type the

RMS level of the calibration device in the edit field below the information area.
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o |f you use an external SPL meter then replace the external dB meter with
SATlive's measurement microphone. If you're using a calibrator device, then
apply the calibration device to the measurement microphone and activate it.
Please read the instruction manual of the calibration device for further
information.

o |f you use an external SPL meter, then the 1kHz sine wave signal is played
again and it's RMS level is measured, otherwise SATlive measures the signal
level delivered by the calibration device.

o The internal level calibration values are calculated.

o Now check the Level at digital Full Scale if it fits to your needs. If the value
does not fit, then change the settings of the input mixer and the level control of
your |/O device accordingly and repeat the calibration.

* If you want to change an earlier setting, you can use the BACK button.
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Project

You can use a project to manage different measurements taken in the MAT module and in
the FFT module.
* A project contains information about the venue and at least one speaker.
* Up to eight different measurements can be assigned to each speaker.
* The selection of a speaker loads the traces assigned into the quick-trace memories.
* You can load all traces assigned to one speaker into the == Tracemanager. See
the tracemanager section starting at the page 177 for further details.
* You can create or edit a project in the N Setup -> = Project section.
* You must assign at least one speaker to a project during creation.
«  You can use the El Project Manager in the pop-up menu of the sum trace to add
further speakers or to rename speakers or measurements. You can open project —
manger using the key combination Ctrl — P as well. See page 191 for details about

the project — manger.

Project setup

Basics

The Project Management is intended to ease the handling of larger amount of
measurements and supports this features:
* Assignment of groups of measurements to speakers.
* Recall of all the measurement assigned to a speaker by a simple selection of the
speaker they are assigned to.
* All measurements are saved when they are assigned to a Quick Trace. SATlive
creates a unique file name which is used to save the measurement. See page 219

for details about quick traces.
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Preparation

Start with creating a new project. This is done in the &N Setup -> = Project section.
There is some information about the venue which you can edit. A text is needed in the
project field, because this information is used to create the file-name of the current project.
The other fields are optional. The info filed can be used to store additional information
about the project. You can edit the information in the Project-Manger as well.

The information is shown in the file-selection window when you select a file to open.

* Use the button Change Project's Root Directory to select the directory where
SATlive saves the trace files of the project.

* You can activate the project management separately for the use in FFT module and
in the MAT module, where it
is linked to the quick traces
and/or in the trace manager.
Furthermore, you can use the
project management in the
impulse-response module to
organize the measured
impulse response traces.

* See page 116 for details
about quick traces.

* See page 177 for details

about the trace manager.
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You have to save your settings before you can add a speaker.

* Use the Load function to select another project.

* Save as new project saves the current project to a new project. Only the settings

are saved, the new project contains no measurements.

* Delete removes the project, all measurements assigned to it and the projects folder

(if possible) from the disk.

* New resets the current values thus creating a new clean project.

Adding speakers to the project

To be able to edit the speaker section, the
current project must be saved using either the
save or the save as new project function.
You can add or remove speakers or
measurements using either the speaker
area's pop-up menu or the buttons below the

speaker area. First select the item to edit or to

ElEI] Speaker
=] Main Left
¢ g FoH Left, a Muellersound OT-4 system

| E Edit Speaker's Mame Ckrl+E
H: Delete Speaker Entry  Crrl4+D

[ Mew Speaker CErl+M

delete with a mouse click, then select the option to perform either from the speaker area's

pop-up menu or from the buttons below the speaker area.

Use the & Import Speakers function to
import the speakers (not the
measurements) of another project into the
current project. This will delete all
speakers already assigned to the current

project.

] Mew Speaker

K Delete Speaker Entry

k] Import Speakers
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The Project manager

o I | | |
T Marker (3 [ [ [

ﬂ i Trace Manager Chrl-T
Setup ALl Project Manager

measurement directly in the MAT module.

Use the project manager to add a

speaker to the current project or to

change the label of a speaker or of a

You can invoke the project manager only if a
100 Years of W.Wagner

project is currently selected.
Use the function El Project manager in the

sub menu &% Settings and tools in the pop-

Strg+E

up menu of the sum trace button or the 1 R il ccte Selected Trace  Strg+D

A [} Mew Speaker

button Ell, which is available only in the
complex menu display.

You can use the key combination Ctrl — P as
well to invoke the project manager.

To add a speaker, to change a label or to
delete a measurement just select the item
and then select the action to perform from
the pop-up menu.

The lower window shows the global info text

of the project.

[:\ProgrammelSaTlive 131 R

Hints:
* Any changes performed here are applied directly and there is no possibility to undo
them.
* You can delete speakers in the project setup-section only.
* Use the button OK to close the window and to return to SATlive.
* You must close the window before you could continue to work with SATlive.

* The info text is shown in the file-selection window and in the project-setup window.
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New speaker

- t] Main Right

New Speaker,

IThis iz the text for the new zpeaked

X Cancel o OF

* This window shows up when you create a new speaker in the current project, which
can be done at the project-setup section or at the Ell project manager using the .
New speaker option of the pop-up menu of the speaker section.

* You can enter the label of the speaker in the edit field. The label can have a
maximum length of 40 characters and must not be empty.

» Different speakers of the same project could share the same label, but you should
avoid that in order not to mix up different speakers.

* You can edit the E memo assigned to the speaker in the project manager or in the
project-setup section. During the creation of a new speaker the memo is filled with
the speaker's label.

* Use the button Cancel to close the window and to return without adding the new
speaker to the current project.

* Use the button OK to close the window and to add the new speaker to the current
project.

* You can delete speakers only in the project-setup section.
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Working with Target Traces

20dE
10dE 0,50
0,25
0dE . ’—. .-““ [ , oo
“\
100E M

You can show a static trace in the background to have a guideline for the adjustment of
the frequency response. Those traces are called Target Traces.
The picture shows the X-Curve including it's range of tolerance.
Currently SATlive supports one user-definable target-trace and the X-Curve which is
widely used for the optimization of sound systems in cinemas.
Hint:

» Currently only the amplitude of the target trace is shown.

* The target trace feature is available in the FFT module and in the transfer-

function, FFT, RTA and in the FFT + Spectrograph measurements in the MAT

module.
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Create a user defined Target Trace

Currently you cannot build a user-defined target trace in SATlive.

You must use the Target Trace Builder, which is available for free download at
http://www.take-sat.de/download/TTB.zip

In the Target Trace Builder you can define the amplitude response you want to be shown

in the background of the amplitude display.
Once you've created and saved a Target Trace, you can use it in SATlive.
Hints:
* Do not try to load other traces then those created in the Target Trace Builder.
* If you want to use stored measurements, load them into a quick trace and use the

quick trace functionality, described on page 219.

Load and select a user defined Target Trace Target Trace
| o
* Create the Target Trace you want to use using the -

Target Trace Builder. Il Shews Target Trace Only

* Invoke the Edit Target Trace window. Click on the

open button in the upper right corner of the window.
Bauddven i | (L) £ imra Daimann, | = T 9
» Select the Target Trace you want to use from the load | e meE

5 s Wsd UL

Target Trace dialog.

» Choose User defined Target Trace at the top of the ‘ ;
Dpargngs [Tt Fual THATT e

Edit Target Trace window. Dat  [FaThe oo T ] stow

* The statusbar at the bottom of the Edit Target Trace " s apass

window shows the name of the selected user defined Q@ User defined Target Trace
]

B Sk Tangrt Trace Dedy

=

Target Trace.

TestFusrTTBSTT

© 2010-2011 Dipl.-Ing(FH) Thomas Neumann, http://www.take-sat.de/english/index.php ~ Page 194 of 228


http://www.take-sat.de/english/index.php
http://www.take-sat.de/download/TTB.zip

SATlive Version 1.40.26 SATlive

Invoke the Editor for the Target Trace

* Use the pop-up menu of the Target Trace Button =/ in the

top menu and click on Edit Target Trace
* You can find the Edit-Target Trace
function in the sub-menu & Tools of the
pop-up menu of the trace display.
* You can also use the key-combination
shift + X on your keyboard.
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The Editor for the Target Trace

The window contains some settings to customize the

display of the Target Trace. ’ rget Trace Only
* On the top you can select which trace you want to
Murmber of Seats
show. ® 0 g 500 @ 1500

o The X-Curve is a predefined Target Trace to @150 @ 1000 i@ 2000

be used for sound systems in cinemas. Trace width

o The user defined Target Trace shows a Target [ il - e

@ Mormal o Extra

Trace created by the user. You must load a
user defined Target Trace before you can orfset [ ERES]

* The show Target Trace only option hides the
TestFuerTTE.5TT

display of the range of tolerance. This option is
available only when the X-Curve is selected. Currently no range of tolerance is
supported for the user defined Target Trace.

» The Show option shows or hides the Target Trace and the range of tolerance. The
selection area Number of Seats is related to the X-Curve. Choose the size of the
cinema here. The X-Curve and it's range of tolerance varies depending on this
setting.

* The selection Trace Width contains different values for the width of the display of
the Target Trace. This value does not affect the range of tolerance.

* Use the Offset setting to move the Target Trace (including the range of tolerance)
vertically. Please note, that the offset settings used in the transfer function
measurement may differ from the offset used in the other measurements.

* The button OK closes the editor window.

* The statusbar at the bottom of the window shows the name of the user defined

Target Trace currently loaded.

» All changes are applied immediately

* The option User defined Target Trace is available only if a user defined Target

Trace has been loaded.
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The X-Curve

The X-Curve is a Target Trace for the amplitude
response, intended to be used for the adjustment of
sound systems in cinemas.

It's shape varies slightly with the amount of seats in

the cinema, which can be selected in the editor for the

Target Trace.

In addition to the optimum trace, a range of tolerance is defined as well.

By default the range of tolerance is shown, if you select the X-Curve.

The display of the range of tolerance can be disabled using the Show Tolerance

Trace only option in the editor for the Target Trace.

Show / hide the Target Trace

The Target Trace can be shown or hidden in different ways.

Use the shortcut X on your keyboard.
Use the menu entry == Target Trace in the top menu
bar.

Use the show option in the editor for the Target Trace.

The menu entry == is not available in the top menu bar

in the RTA measurements.
The width of the Target Trace can be selected in the editor for the Target Trace.

You can change the color of the Target Trace and of the range of tolerance in the

color setup section of the display setup window.
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Phase compensation

The Phase compensation, which is available in the FFT
module is intended to remove the phase-shift which is
introduced by the delay.

After running the speaker in room macro in the impulse -
response module with just a link between the input and the

output you hopefully get a near flat amplitude response

graph. But when you activate the phase display, you might
be surprised, because you will not a flat phase graph, but a falling one.

To explain what happens here, we first take a look at the left side of the impulse
response's display in the upper window.

You that there is some space between the left border of the window
and the impulse's peak, even if the peak is at 0.0ms.

This space is generated by the window selected in the macro setup.
For the speaker in room macro a peak related window with a 'pre'
setting of 400usec is used. This means that the part of the impulse
response which is used for the calculation of the FFT starts 0.4 ms
before the highest point of the impulse response.

This pre time is used to 'catch' the setup time of the loudspeaker,

because the highest point of an impulse response is not necessarily

the first valid point of the impulse response. [ | ||
To go back to our example, we can say that the peak has a delay of approx 0.4 ms related
to the starting time of the FFT window (which is the left border's position).

This picture shows a comparison of two FFT traces created
from the same impulse response, one using the default 0.4ms
pre time (green phase trace), the other with a pre time
shortened to approx 0.2 ms (violet phase trace).

As expected the amplitude traces match perfectly, but the
phase traces are different, because delay information is present
in the slope of the phase traces. The higher the delay as

steeper the phase trace. The negative value of the slope is

called group - delay and can be displayed in SATlive as well.
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The group-delay traces are both flat, which means that the delay is constant over time,
and as you might guess, the green trace is at approx 0.4ms and the violet one at approx
0.2 ms.
SATlive can try to remove this delay from the phase display when you look at the smooth
FFT result. Because of the cyclic nature of phase this might fail in some situations.
There are two phase-compensation modes available, which you can use in macros, too.
They differ in the detection of the delay.
« In the mode ‘® (left button) the location of impulse response's peak is used as the
time reference.
+ Inthe mode ® (middle button, marked with 1k) SATlive assumes that the phase
value at 1kHz in the FFT is at zero degree phase.

« The third option & just disables the phase compensation feature.
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The Virtual EQ ‘extID: 807 TextID: 505

Hint:

The virtual EQ shows a calculated transfer function of an equalizer. You can apply

the virtual EQ to the sum trace and to the live trace.

The virtual EQ is available only in the Transfer - Function measurement in the MAT

module and in the FFT of the impulse response.

The virtual EQ consists of single EQ blocks, where each block simulates a fully

parametric analogue EQ.

In the free mode, the virtual EQ contains a high-shelving and a low-shelving EQ

block.

You can select two modes of operation for the virtual EQ.

©o Free mode supports an 'unlimited' amount of EQ blocks.

o Rope R1 mode, where the number of blocks available and the range of the
parameters is defined by the limits of the hardware.

The virtual X-over allows you to apply a high-cut and a low-cut filter

The virtual EQ simulates an analogue EQ using a mathematical model. Therefore

the result might differ from the result you got from your real world EQ.

Change the mode of operation of the virtual EQ

The virtual EQ can operate in two different modes:

In the free mode you can add and remove EQ blocks and the range for the
parameters covers a wide range. Furthermore you can select how you want to set
the bandwidth of the virtual EQ. In this mode, the two shelving filters are available.
The Rope R1 mode limits the number of EQ blocks to four. The range for the gain
(+ 6dB to - 18dB) and the range for the quality factor (0.5 - 25) is adapted to the
possibility of the hardware. The bandwidth edit mode is set to Quality Factor (Q),

and there are not shelving filters.
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To change the mode of operation of the virtual EQ select or deselect
the option Rope R1 in the Filter menu. All EQ settings will be lost if

Delete EQElack

you change the mode of operation.
Hints:

* Ifthe Rope R1 mode is selected, then the functions and Fope A1 Mode

buttons used to add or remove an EQ block are not shown.
* The Rope R1 mode is indicated in the lower right area of the

virtual trace editor.

Select Bandwidth mode for the virtual EQ

If the free mode is selected as the mode of operation of the virtual EQ, then you can select

which units you want to use to edit the bandwidth parameter of

Bandwidth
the virtual EQ. |T CQuality Factor (20
Eandwidth
Bandwidth (Octaves)

Select the unit you want to use for the bandwidth display from

the pop-up menu Bandwidth in the virtual EQ - editor.

Calculation of bandwidth  ®

* Quality (Q) shows the center frequency related to the
EQ range. Higher values indicate a smaller range.

+ Bandwidth shows the width of the EQ range related to the center frequency.
Higher values stand for a wider range.

* Bandwidth (Octaves) shows the width of the EQ range related to the center
frequency. The relation is shown in octaves. Higher values stand for a wider range.

» The shelving filters do not use a bandwidth setting, but a slope selection.
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Add/remove an EQ block

If the free mode is selected in the virtual EQ than you can add or remove EQ blocks to the
virtual EQ.

Keep in mind that at least one EQ block must remain. Therefore the [ Fiter
Add EQ Block

remove option is available only if the virtual EQ contains at least two
EQ blocks.
Removing an EQ Block will discard all values assigned to this block.
If you just want to mute an EQ block then you should use the ON of
the EQ block to mute the EQ block without changing it's values.
There are two ways to add an EQ block:

* Click on the Add EQ Block entry in the menu Filter in

the editor of the virtual EQ.

* Click on the button New in the lower right area of the

editor's window.

[ Filter
There are also two ways to remove an EQ block:

» Click on the Delete EQ Block entry in the menu Filter of the
editor for the virtual EQ.

* Click on the button Delete in the lower left area of the editor's

window.

Hints:

* At least on parametric EQ block must remain.

* The shelving filters could not be removed.

* In Rope-R1 mode you cannot add or remove filter blocks.
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Invoke the editor of the virtual EQ

You can invoke the editor of the virtual EQ either using the menu Fritz

&% Edit Yirtual EQ

entry Edit virtual EQ in the pop-up menu of the button &%
assigned to the virtual EQ, or using the shortcut Q. The button =%
assigned to the virtual EQ is located in the menu bar Quick Trace
and in the pop-up menu of the trace display (MAT Module).

You can invoke the editor by clicking with the right mouse-button directly on the % virtual
EQ button, left of the arrow.

The editor for the virtual EQ will open on the position where it was closed before.

Filter “irtual EQ Trace Elandwidth|

Edit an EQ Block

—?,DdEl @188 Hz j

7.0 z
-2.0dB @400 Hz

Use the selection in the upper area of the editor window to |56 @000 e

the select the EQ block you want to edit. (Izrequﬂewh 2= 2| <>
— = - - Gain: -7,0dB

The list is ordered by frequency, and contains the two

"Quality Factor (01}

ﬂj Quality Factor (Q): 1.0

shelving filters as the top-most entries.

The selection is enabled only if there is more than one
EQ block.

If the mode of operation of the virtual EQ is set to free mode then you can add and remove
EQ blocks.

You can edit the values now. All changes are applied
immediately.

In the lower area you can activate the EQ block using the

ON setting. The other values are not influenced by this
setting. The EQ block affects the frequency response only if it is activated.
Hints:

* You can change the bandwidth units, if the operation mode of the virtual EQ is set

to free mode.
* Any of the three settings features a pop-up menu containing some preset values.
* You can edit the virtual EQ with the mouse as well.
* The shelving filters do not use a bandwidth setting, but a selectable slope.

* To disable a shelving-filter simply set its gain to zero.
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Edit the virtual EQ using the mouse

You can edit the virtual EQ using the mouse. You can edit only EQ blocks which are still
defined.
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In order to edit the virtual EQ the EQ trace must be visible.

The frequency of each EQ block is --...ll_--
marked by a square. EFEEEFTI V.

Move the cursor to the square -.-.-'I—--
related to the EQ block you want --...II_--

to edit. If the cursor is over one of the squares, then the square changes to a cross

and the parameter of the EQ block assigned are shown above the trace display.
If you press the left mouse button and keep it down, then you can change the
frequency and gain setting of the EQ block.

A horizontal movement changes the frequency and a vertical movement changes
the gain.

In order to change the Q or Bandwidth |--...||—---.\

of the selected EQ block, use the right |=--

-
mouse button instead of the left one. |-...lll_---.\
Now you can set the Q or Bandwidth by |=======_--===

a horizontal movement of the cursor.

The cursor changes to a Q.
During the edit of the frequency and/or gain, you can change the Q/Bandwidth
setting using the + and - keys on your keyboard.

As soon as you release the mouse button you can use the mouse as usual.
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The virtual X-Over

The virtual X-Over is located in the
editor of the virtual EQ.

It affects the trace of the virtual EQ.

To edit the virtual X-Over you need to
open the editor of the virtual EQ.

In the editor window click on the Virtual
X-Over tag to open the editor for the
virtual X-over.

You can apply on High-pass and one
Low-pass filter. Both filters may have

different kind or order of the filter and

may also differ in their corner
frequencies.

To apply a filter, simply select the type and order you want from the selection at the bottom
of each filter-edit box. To disable a filter, select the No X-Over selected entry from the
selection.

The corner-frequency of the filter can be set using the frequency editor at the top of each

filter-edit box.

Hints
* The corner-frequency of the Bessel type filters is defined as the -3dB point of its
frequency response.

» The settings of the virtual X-Over are not saved nor recalled.
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Showi/flip the trace of the virtual EQ

You can show the frequency response trace of the virtual EQ in the graph display area.
The display of the trace does not depend on the current visibility of the editor's window.
There are two ways to change the visibility of the trace:

« Use the button <% assigned to the virtual EQ in the Quick - - - -Fritz
Trace menu bar of the main window.

+ If the editor is invoked you can use the entry Show virtual Virtual EQ Trace
Show Virtual EQ Trace
EQ Trace in the menu Virtual EQ Trace in the editor. X

You can flip the display of the virtual EQ. If the display of the virtual

EQ is flipped then the trace is mirrored at the zero dB line. This enables you to fit the

virtual EQ to a given trace easily. There are three ways to flip the trace:
* Use the shortcut Shift + Q

* Use the entry Invert EQ Trace from the pop-up menu of

the button <% assigned to the virtual EQ.

* Use the entry Invert EQ Trace from the menu Virtual EQ

trace in the editor.

YWirtual ECQ Trace
Hints: Irveert EQ Trace (Shift-00

* You can select the color of the trace in the Setup ->

Display window.

* You can change the width of the trace using the sub menu
Trace Width of the pop-up menu of the button ¢ assigned
to the virtual EQ.

* The trace can be selected for the selected trace, adding

|III Set trace width »

some additional settings.
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Apply the virtual EQ to the live trace or to the sum trace

You can apply the virtual EQ to the live trace or to the sum trace. This setting does not
depend on the current visibility of the trace of the virtual EQ or of the editor window.

You can apply the virtual EQ using the entries Apply virtual EQ to live trace and Use EQ

on Sum Trace in the pop-up menu of the button % assigned to % |- | & - |Fi

i % Edit Virtual £
the virtual EQ. % Edit Virtual EQ
B Invert EQ Trace (Shift-Q)

The two pictures below show the live trace and the trace of the

Z Use E an Sum Trace
virtual EQ. The right picture is taken with the option Apply virtual % apply virtusl EQ to live trace

EQ to live trace selected. (1§} 5ot trace width .

Smoothing: 1/32 Octawve

If the virtual EQ is applied to the live trace then the label on the upper

Aurlplitude + Virtual EQ 1.00
0.75

* Inthe FFT module you can apply the virtual EQ to the live trace only if the live trace

right in the graphic display changes.

Hints:

was created using a Smooth FFT calculation.
* The virtual EQ is applied after the trace is smoothed.
* The virtual EQ is removed prior saving the trace.

* The virtual X-Over is also applied to the trace.
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Save the settings of the virtual EQ Fiter

You can save the settings of the virtual EQ in the editor.

The entry Save List of active Filters opens the save dialog.
The save dialog contains the selection of the file type in its lower

area.

+ Text File save the settings in a standard text file. This is the

| Text File [*.txt] ;I
Text File [* kat]

type of file, which you can load into the virtual EQ if the mode tsvfier e

R1EQ Data

of operation is set to free mode.

» CSV File save the settings separated by a comma. This is a file format designed for
the import into spreadsheet software. You cannot load CSV files into the virtual
EQ.

* R1 EQ Data save the settings in the rope R1 data format. This type of file can be
used to import the settings into other software. This is the type of file, which you can

load into the virtual EQ if the mode of operation is set to Rope R1.

Hint

* The settings of the virtual X-over are not saved nor recalled.

Load saved settings into the virtual EQ

You can load saved EQ settings into the virtual EQ.
To load a saved EQ setting use the Load Filter Settings entry in the

menu Filter in the editor of the virtual EQ.

When you click on the entry, a dialog window shows up, where you

can select the file to load.
Please note, that, opposite to the save dialog, the type of file is fixed here.
The type of file depends on the mode of operation selected for the virtual EQ.

» If the free mode is selected, then you can load only text files.

» If the Mode Rope R1 is selected, then you can load only Rope R1 files. In this mode

you can load Rope R1 files created with other software as well.
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Peak Trace R

The Peak Trace is available in the FFT measurement of the MAT module.
The Peak Trace shows the highest values of the live trace. The button 1% is located in the

Quick Trace menu bar and contains a pop-up menu.

Display / Hide the Peak Trace

+ Use the button 12 Peak Trace in the Quick Trace menu bar to N - - BN
show/hide the Peak Trace.

* You can select the trace width in the sub menu Set Trace
Width which is located in the pop-up menu of the button T2
assigned to the Peak Trace.

|| II Set trace width

* You can set the color of the Peak Trace in Setup -> Display. |G

* You can configure the display of the Peak Trace using the Peak Trace feed by
Live Trace and the Use smoothing for Peak Trace entry in the pop-up menu of

the button T2 assigned to the Peak Trace.

Select the trace to feed the Peak Trace

If only one signal is selected for the FFT measurement in the MAT module, then the Peak
Trace is feed with the signal currently displayed.
If both inputs are selected, then you can select the trace which

S Iic Signal

should feed the Peak Trace from the pop-up menu of the button T& |/ @ Referene sand

assigned to the Peak Trace.

In this case you can also select both inputs. If both inputs are

selected, then the Peak Trace will display the value with the highest

amplitude value.
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Use averaged Values for the Peak Trace

There are two ways how the Peak Trace can scan for the highest
amplitude values:
* The Peak Trace scans the result of each calculation. Doing
so, it will capture even short peaks. The trace will be higher
than the live trace, because the live trace shows the averaged

result of a number of measurements.

amplitude values of the live trace.

To use the averaged values of the live trace select the Peak Trace

feed by Live Trace entry in the pop-up menu of the button 1% related

izl % -
@ Mic Signal

You can also select whether the Peak Trace scans the values prior to |4 Reference Sinl

to the Peak Trace.

|7 Peak Trace Feed by Live Trace

SmOOthIng or aftel' SmOOthIng |S performed ™ Use smoothing for Peaktrace

|I II Set brace width 3

Reset Peak Trace [ Reset Peak Trace (Shift-R)

The Peak Trace holds the maximum values of the input signal(s), therefore it must be

reset to start a new measurement.

| =] (IE0S
To Reset the Peak Trace you can either use the shortcut Shift + R & i sina
i . ’a Referance Signal
or the Reset Peak Trace entry in the pop-up menu of the button [ _
|T Peak Trace Feed by Live Trace
aSS'gned to the Peak Trace — Use smoothing for Peakkrace
|||| Siet trace width 4
[ Reset Peak Trace (Shift-R)
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Use live trace's smoothing for the Peak Trace

You can select whether the peak trace scans the values of the live trace(s) prior to

smoothing or after smoothing is performed. | 1=~ (IS8

Scanning prior to smoothing will record peaks which might get lost %P::Fji:i -

du ri ng the SmOOthIng pI’OCGSS. |T Peak Trace Feed by Live Trace

—® Use smoothing for Peakkrace

You can use the Use Smoothing for Peaktrace entry in the pop- ] 5t trace it \

up menu of the button 1= assigned to the peak trace. [ Reset Peak Trace (Shift-R)

Selected Trace

The concept of the selected Trace selects a trace whose values are shown and can be
edited.
You can select the trace using different ways:

* Select it from the sub menu Show Values of in the pop-up menu of the trace
display.

* Inthe info area above the trace display click on the name of the trace to open the
show values of menu.

* The setup menu in the information area contains the sub menu show values of to
select the trace from.

» Click on the name of the trace above the offset setting in the right menu bar, or on
the color indicator left to the offset setting in the right menu bar, to open the show
values of selection menu.

* The selected Trace can be used for the calculation of the Live Add Trace and for
the calculation of the Perfect Addition Trace. This is possible only if you select a
Quick Trace. See page 219 for details about quick traces.

* Use the shortcut T to toggle through the visible traces.

* The name of the selected Trace is shown in the info area and the settings related to

the selected trace are assigned to it.
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The Info Area

Transfer Function
[ am2, Q=4.5

The Info Area is located at the top of the trace display. 797 Ha 7 0dB. 44°

The following information and menus are available in the
center of the Info Area:

* The top line shows the name of the

Transfer Functie=

measurement currently running. [ ]amM2 Q=45 = E;i ig
727 Hz 7.0dB 4%

32
fur RTA 52

HH FFT F10

ﬁ Transfer Function F11

Click on the name with the left

mouse button to open a menu to

select the measurement from.
853 FFT + Spectrogram  Shift+F10

*« The second line shows the name of | ——— ——|—— IM2. e —
T ImpUlsE Response

the selected trace. Left of the name

"“i' Impedance Measurement

_|Q=3.2amz;

indicates the color assigned to the selected trace. 867 Hz 3.5d F Result

of the selected trace a color area

e =3, QM=1
e QM2 =45

Click on the name or on the color area with the

left mouse button to open the show values of
selection to select the selected trace from.

* The lower line shows the values of the selected trace at the Dffset: 0B
FPhase Offset: 0°

cursor's current position. Srae ey TR Ot

» SATlive shows the current settings of the selected trace in
the right area of the Info Area. The global setting Phase Offset shows the currently

applied shifting of the phase trace.

In the left area of the Info Area you can the results of the cursor range tool if a latched
cursor is present. If a latched cursor is present, you can open the setup menu of the cursor
range tool with a mouse click on the left area.

If you click on the Info Area using the right mouse button, then the setup menu assigned to

the selected trace shows up.
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W7 Q=s.2 M=l Settings related to the selected trace
= Invert Wl Q=3.2qm=1
Smoothing »  This menu is the pop-up menu assigned to the info \wmmmmms

I[N Settrace width > | 505 and can be accessed with a click onto the

show Values of: | info area using the right mouse button.

* The top entry in this menu is just the name of the selected
trace.

* The next line contains the Invert option, which mirrors the 1
selected trace related to the zero dB line. This might be helpful if
you want to adapt an EQ to the selected trace.

» If the selected trace is inverted then (INV) is shown right of the

smoothing value in the info area.

* The next entry is the Smoothing sub menu. You can select the
smoothing you want to apply to the selected trace. The
smoothing sub menu is not available if the virtual EQ has been

chosen for the selected trace.

* The next menu entry is the Set Trace Width sub menu. You can
select the width of the display of the selected trace. The sub
menu contains four fixed settings and the entry Same as live [ set trace widkh  »

Trace, which links the trace's width of the selected trace to the o

width of the live trace.
* On the bottom of the menu you find the sub menu Show values

of where you can choose another trace as the selected trace.

Show Malues of:  #
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Addition of the selected Trace and the live Trace

There are two possibilities to add the live trace and the selected trace. Both traces are
available only if

* The transfer-function measurement in the MAT module is selected.

* The selected trace is one of the eight quick traces. See page 219 for details.

The both traces are:

* Live Addition Trace: It shows the calculated complex sum trace of the selected
trace and the live trace.

* Perfect addition trace: Calculate the sum of the amplitude values of both traces.
This yields the amplitude-response which would
be reached if both traces are perfectly aligned in
time.

The upper picture shows the situation at the start of
the time alignment.
The lower picture shows the same situation with

adjusted delay settings.

* Red: Perfect Add Trace
* Green: Live Add Trace.

* Blue: Mid/High

*  Brown: Subwoofer

* The perfect addition trace is calculated using
the live trace and the selected trace. Therefore
the selected trace must not be the live trace in
order to enable the perfect addition trace.

* To show or hide the addition traces or to set the

width of the trace use the setting menu, which

is the pop-up menu of the cursor details area in
the right menu bar.

* The color used to draw the perfect addition trace can be set at Setup -> Display.
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Menu Addition of Signals

This menu is the pop-up menu of the cursor 4+ shaw Live-Add Trace
details area in the right menu bar, and it is el Settings For Live-add Trace
located in the pop-up menu of the trace I‘|‘ Use Offset in Calculation of the Live-Add Trace

display. Copy Add-Trace to QuickTrace »

It is available only in the MAT module when 3¢ show perfect-addition Trace

a transfer function measurement is IJ,- se OFfset in Calculation af the Perfect-addition Trace
performed and a Quick-Trace is the selected M| Trace width R
trace.

% Suggesk Delay {16,0Hz to 24, 0kHz)

« Show Live-Add Trace display the Search long time-range
Shiow lask suggeskion

addition of the live trace and the
selected trace. You can also use the key L to toggle the visiblity of the trace.

» Settings for Live-Add Trace opens the editor window of the live-additon trace. See
page 216 for details.

* Use Offset in Calculation of the Live-Add Trace enables this option if the offset
settings should affect the result of the addition of the live trace and the selected
trace. Use this option only for special (educational) purpose.

* Copy Add-Trace to Quick-Trace stores the currently displayed Live-Add Trace
into a Quick-Trace. Simply select the target Quick-Trace from the sub-menu.

* Show Perfect-Addition Trace display the amplitude response of the sum of the
live trace and the selected trace, assuming their phase values will match perfectly
at every frequency.

* Use Offset in Calculation of the Perfect-Addition Trace enables this option if the
offset settings should affect the result of the addition. Use this option only for
special (educational) purpose.

* Trace width select the thickness of the both addition traces. The Perfect-Addition
Trace is drawn slightly thicker as the Live-Add Trace.

» The entries Suggest Delay, Search long time-range and Show last suggestion
are related to the Delay Suggestion Tool, described on page 217.

* The color used to draw the perfect addition trace and the live add trace can be set

at Setup -> Display.
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Setting window for the Live-Add Trace

You can open the setup window for the Live-Add Trace either using the entry Settings for
Live-Add Trace in the Menu Addition of Signals (see page 215) or using the shortcut shift
+ L on your keyboard.

The window contains virtual delay and polarity inversion, both Live-Add Trace  [X)
settings are applied to the live trace prior to the calculation of the
Live-Add Trace. The setting Show Trace shows or hides the Live-
Add Trace. You can use the shortcut L for that, too.

You can change the virtual delay by clicking on the arrows on both
sides of the delay-time display. The arrows on the right allow

changing of the delay in steps of 0.021 ms, the arrows on the right

in steps of one millisecond.
You need to check the Apply Delay setting to become the delay acitve.
Check the Invert setting if you want polarity inversion of the live trace to take place befor

calculation of the Live-Add Trace.

The menu Presets

The menu Presets shows the results of the Delay- [B] ¥ms [0.08ms]: 1,45 kHz |

]
ﬁ Maximun Power: -0,083ms

& Maximum Power, @Delay > 0ms: 0,000ms
ik Asflat as possible: -0,083ms
B As Flat as possible, @Delay = Oms: 0,000ms

Live-Add Trace

Suggestion Tool (see page 217). If you click on a

menu entry, the settings will be applied to the
virtual delay and to the setting of the polarity

inversion. This enables you to check the results of
E:I Cireck {zero delay)

the Delay-Suggestion Tool without the need of a

new measurement. Use the entry Direct (zero delay) to reset the virtual delay to zero.

The menu Tools

@ e [0,08ms): 1,45k
]

Copy Add-Trace to QuickTrace ¥

This menu allows you to save the Live-Add Trace (if [ErEtlRS

currently shown) to one of the eight Quick-Traces Presets [IECg

with just a click on the target position wanted. It also ™™
En % Suggest Delay

contains the possibility to invoke the Delay-

Suggestion Tool.

© 2010-2011 Dipl.-Ing(FH) Thomas Neumann, http://www.take-sat.de/english/index.php  Page 216 of 228


http://www.take-sat.de/english/index.php

SATlive Version 1.40.26 EAT"“E‘
The Delay Suggestion Tool

Functionality of the Delay Suggestion Tool

The Delay Suggestion Tool calculates the addition of both the live trace and the currently
selected quick-trace using the phase relation between both traces.

This calculation is done for a certain range of time. For each step in time the amount of
energy and the 'flatness' of the resulting trace is calculated.

The delay values which yield the highest energy and the most flat trace are shown in the

result window.

Parameter for the Delay Suggestion Tool

The Delay-Suggestion Tool needs the following parameter:

*  Which quick-trace to use.
This selection is done by making the desired quick-trace the selected trace. See the
page 211 for details about selecting a trace.

» The frequency range to check:
By default the frequency range is defined by the visible part of the display window. If
a area is marked using the cursor-range tool (see page 73) the marked range will
be used for the calculation. The current frequency range

is shown right to the Delay-Suggestion Tool entry in the

= i (16, 0Hz to 24,0kHz)

Addition of Signals menu (see page 215).
* The time range in which the tool searches for the optimum values:

By default, the tools scans the range from -25ms to 25ms for the optimum values.

If you check the Search long time range option in the Addition of Signals menu (see

page 215), the tools scans from -15ms up to 150ms. As longer the time as longer it

will take to get the result.
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The display of the results

The Delay-Suggestion Tool creates a window of its own to
display the results. You can move the window or close it
using the OK button. A previously closed window can be
shown again using the Show last suggestion entry of the
Addition of Signals menu (see page 215 ).

Hints

Suggest Delay

The window shows the delay which creates the
maximum of energy in the summed trace (upper area)
or the most flat summed trace (middle area). The
lower area shows the parameters used for this

calculation.

Below the delay value for the best result, a value

labeled @Delay > 0 is shown. This indicates the positive delay which gives the best
result. The percentage shown right to the delay time can be used to estimate the
quality of this alignment related to the best match. If the best result is archived using
a positive delay, then both delay times are equal and the percentage is 100%.

If INV is shown right to the delay, then you need to invert the polarity of on of the
two signals used for the calculation.

Take care if you use the result for maximum flatness. In this case there could be a
strong loss of energy in order to flatten out the results.

For alignment in time you should calculate the result only for the crossover area.
The results of the Delay-Suggestion Tool are copied to the Preset menu of the
setup window for the Live-Add Trace. See page 216 for details.

The menu Tools of the setup window for the Live-Add Trace (see page 216)

contains an entry to invoke the Delay-Suggestion Tool.
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Quick Traces

I Ll IE v g

You can use the Quick-Traces to save and recall amplitude and phase traces or impulse-

= » 5 5 »xF - B »[a%~ »EfvIEinvierterLautsprecher ;I

impulse traces.

With the project management enabled, you can mange measurements taken on different
locations. You can average the Quick-Traces into a so called Sum Trace.

Furthermore you can use a Quick-Trace to calculate the Live Add Trace or to calculate
the Perfect Addition Trace.

Depending on the measurement currently selected, the <% virtual EQ, the 1= Peak Trace,

the Target Trace or the 2 Sum Trace is managed in this menu bar as well.
Hint:

* The trace-manager offers other features to work with saved traces. See page 177

for details.
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Assign a trace to a Quick-Trace

The most common way to assign a trace to a Quick-Trace is to assign the live trace to a
Quick-Trace.

» Assign using a shortcut press and hold the shift key and then press the number
of the Quick-Trace to which you want to assign the live trace. This will overwrite any
trace which was assigned to this Quick-Trace before.

* Click on the button assigned to the Quick-Trace using the left M
mouse button. If a Quick-Trace is assigned, then the click toggles the visibility of the
Quick-Trace. Otherwise the live trace is assigned to the Quick-Trace. To overwrite a
trace still assigned to the Quick-Trace press the shift key while you click with the left
mouse button.

* Use the Assign entry in the pop-up menu of the button

assigned to the Quick-Trace. This will assign the live trace to
the Quick-Trace and a previously assigned trace will be

overwritten.

You can also assign other traces to a Quick-Trace:

* The Copy Sum Trace in a Quick-Trace function in the pop-up menu of the button
Z assigned to the sum trace assigns the current sum trace to a Quick-Trace. A
previously assigned trace will be overwritten.

* The Copy Add-Trace to Quick-Trace submenu can be found in the menu for the
addition of signals (see page 215) and in the menu Tools in the setup window of the
Live-Add Trace (see page 216).

* The next entries are located in the sub menu Load Quick Trace in the pop-up
menu of the button assigned to the Quick-Trace.

o I Load from File load a trace from a file into the Quick-Trace.

o Load from current Project opens a selection tree window, containing all
speakers and traces of the current project. Select the trace you want to copy into
the Quick-Trace and then press the OK button to assign the trace. Any trace
previously assigned to this Quick-Trace will be deleted.

o Load from other Project performs like the Load from current Project function,
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but opens a select project window prior to showing the tree window. You have to

select the project file first, after that the tree window is shown.

© 2010-2011 Dipl.-Ing(FH) Thomas Neumann, http://www.take-sat.de/english/index.php = Page 221 of 228


http://www.take-sat.de/english/index.php

= -
SATlive Version 1.40.26 SATlive

o Import from CSV File: allows you to import a frequency response from a CSV
style text file.
Hints:
* Depending on the selection of the option Show Edit Name Window on
Assignment in the Setup -> Post Process window the function Rename is
activated after the trace is assigned to the Quick-Trace.

* The Quick-Trace is displayed after assignment.

Show / hide a Quick-Trace

You can show or hide an assigned Quick-Trace either by clicking M

with the left mouse button on the button assigned to the Quick

Trace or by using the number key (1..8) assigned to the Quick-Trace.

In the MAT Module you can enable the display of the coherence trace.

If the option Global Setting of Show Coherence of

Guick Trace

Quick Traces is selected in the Setup -> Post ol Sl B e el G st

Process window then the display of the coherence is I Giobal Setting for Show Cohersnos of Quick Trace

v Append delay-time info ta label

controlled globally for all Quick-Traces in the settings

& tools sub menu in the pop-up menu of the button Z related to the
sum trace. il
Otherwise you can control the display of the coherence trace in the
pop-up menu related to the Quick-Trace.

You can change the color used to display the Quick-Trace in the

||
Setup -> Display section.

To change other settings, like offset or smoothing, choose the

Quick-Trace as the selected trace and use the settings assigned to

the selected trace.
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Rename a Quick-Trace

You can label a Quick Trace. The label is used as the hint assigned to the button and is
used in the show value of selection menu and in the selection trees used in the project
manager and for the load from current project and for the load from
other project function.

To change the label of a Quick Trace use the entry Rename which is

[ ]
located in the pop-up menu of the button related to the Quick-Trace.
If you've selected the Show Edit Name Window on Assignment
option in Setup -> Post Process, then the Rename function is

executed after you've assigned the live trace to a Quick-Trace.

Cuick Trace

You can click on the icon of the particular Quick- [ Show Exlt Name Windows on Assigrment

Trace in the menu bar with the right mouse-button to || ¥ Glebal Setting for Show Coherence of Quick Trace

. . v Append delay-time infa ta label
invoke the rename function. I App Y

If the option Append delay-time info to the label is selected then

: ~ 0 - £ -

the delay used when the trace was recorded is shown right to the -
&n other Trace (D.?E‘msj‘

trace text label, both in the Quick-Trace menu and in the upper right
area of the trace — display window.
The Rename function shows a window, where you can edit the label.
After you've edited the label, you can apply the changes using the button OK.
Depending on the current status, the button Cancel works in different ways:
* If you executed Rename from the pop-up menu of the button related to the Quick

Trace, then Cancel closes the

rename WindOW WlthOUt Enter the Label of the Trace
changing the label. |8 real nice speake
* If Rename is executed by ¥ Cancel | o K

default during the assignment,
then Cancel will close the window and stop the assignment. In this case the live

trace is not assigned to the Quick Trace.
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Save a Quick-Trace

All Quick-Traces are saved during the assignment.

If you want to save a Quick-Trace to a file with another filename, you
can use the I Save entry in the pop-up menu of the button related
to the particular Quick-Trace.

The Save function opens a file name selection dialog. Just click on

OK after setting the file name to save the trace.

You can use the file type selection in the save dialog to select another type of file.

Clear a Quick-Trace

There are different ways to clear one or more Quick-Trace(s).
* Use the Clear Single Trace entry in the pop-up menu of the
button related to the Quick-Trace.
* Use the Clear all 8 Memories entry in the Settings and Tools

sub menu in the pop-up menu of the button Z related to the

Sum Trace to clear all Quick-Traces at once. If a project is
currently selected, all the Rt settings and tools

Quick-Traces related to the
speaker currently selected

El

* The measurement impulse

response does not support a sum trace. Therefore the Clear all

8 Memories function is located directly in the menu bar in this

measurement.

Sum Trace % v |5 - [Main

SATlive enables you to add some Quick-Traces into one trace.

This trace is called the Sum Trace.

The Sum Trace is managed by the button Z and its pop-up menu.
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Hints:

The two topmost menu entries create a new Sum = |- [
Trace. The Sum Trace is created using the Quick- = Create Sum Trace
Traces currently visible. Therefore those entries are | Z# Complex Add
enabled only if at least one Quick-Trace is displayed. 42 Flip Sum Trace
o =Z Create Sum Trace calculates the Sum Trace b save
pod Copy sum trace in a quick trace  #
using only the amplitude values. The traces are
$ Settings and kools 3

normalized prior to the calculation, thus removing
the absolute level information. Therefore this calculation is suitable for averaging
traces taken on different locations.

o Z* Complex Add calculates the Sum Trace using both amplitude and phase
information. Therefore all interferences are calculated, which makes this type of
calculation the best choice when you need to add signals from different sources
on one point.

The next three entries define deal with the Sum Trace. Therefore they are available

only if a valid Sum Trace exists.

(¢]

Z Flip Sum Trace mirrors the Sum Trace on the zero dB line. This eases the

adaption of an EQ to the Sum Trace.

o [ Save save the Sum Trace into a file.

o Z* Copy Sum Trace in a Quick-Trace copy the current Sum Trace into one of
the eight Quick-Traces. This enables you to compare different Sum Traces.
Select the Quick-Trace in which the Sum Trace should be copied from the
entry's sub menu.

o The entry N Settings and Tools shows a sub menu containing more functions

and settings related to the Sum Trace.

Depending on the measurement selected, not all entries might be available.
You can select the Sum Trace as selected Trace and use the menu assigned to
the selected trace to edit the Sum Trace.

You can show/hide the Sum Trace using the button Z related to the Sum Trace or

by using the shortcut 0 (Zero). Ej Ein wierter Lautzprecher
I
The names of the Quick-Traces used to create the current | summatary Trace (Averaged)
_ L 0=3.20M=1
Sum Trace are shown as the button's hint. oMz, =45
Die wier
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Settings and Tools menu (Sum Trace)

The Settings and Tools menu is a sub menu in the 3+ Hide Quick Traces after creating Sum

pop-up menu of the button Z related to the sum trace. -C Show Single Trace's Coherence

Hide Quick-Traces after creating Sum if you o Stop Generator on Memery Assianment

select this option then all Quick-Traces will be | il Clear all 8 memories

hidden when you create a sum trace, otherwise || Project Manager

the visibility of the Quick-Traces is not affected. |z show Labels

=C Show single trace's coherence select this
option if you want the coherence of each visible Quick-Trace to be displayed in the
graphic. This setting is available only if the option Global Setting for Show
Coherence of Quick Traces in Setup -> Post Process is selected. Otherwise you
can enable the display of the Quick-Trace's coherence of each individual Quick-
Trace in its pop-up menu.

# Stop Generator on Memory Assignment if this option is selected, then the
signal generator will stop after the live trace is assigned to a Quick-Trace.

il Clear all 8 Memories deletes all eight Quick-
Traces. If a project is selected, then all the Quick-
Traces assigned to the currently selected speaker will
be deleted.

El Project Manager opens the project manager's
window, where you can add and rename speakers
and traces. The project manager is available only if a
project is currently selected. Use the lower window to
edit the description of the project. This description is

displayed in the file-selection window and in the

project setup window as well. You can use the key —
combination Ctr — P to invoke the project manager as well. Details about the project

manger can be found on page 191.

& Show Labels show the names of the currently Amplithde

shown Quick Traces in the upper right of the trace LSOFOS1

USOPDSE
display area. See page 219 for details about quick

traces.
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Release information

* 08-24-2011 (1-40-26) Added the setting window for the Live-Add Trace (Page 216),
internal improvements.

+ 07-23-2011 (1-40-24) Fixed two bugs and add the possibility to set a latched cursor
using the mouse. See page 73 for details.

* 07-13-2011 (1-40-22) Added Delay Suggestion Tool (see page ), added transparent
overlay for indication of the range selected, added shortcut Ctrl — D for adjust delay
function. You can select the different measurements from the menu bar in MAT-
Module now. Some fixes.

* 04-29-2011 Some bug fixes

* 04-19-2011 Decimal Places in room-acoustic window added, stepping of trace-
width setting changed, one bug-fix.

* 04-10-2011 Allow Jitter option, two bug fixes.

* 03-23-2011 Auto-Delay, Move trace using the mouse, coherence handle, double-
click on trace-display and gain-display.

* 02-06-2011 Added memory trace to the room-acoustic calculation.

* 01-15-2011 Added information for Use Reference Time as new Delay in the Pop-
up menu of the delay-time display section on page 118.

* 07-01-2011 Added information related to the version 1.40 and removed typos.
Added/changed referring page numbers.

* 12-01-2010 Added information about the info section of the project management.

* 09-13-2010 Added changes related to the version 1.33.1.19 (virtual X-over,
shelving-filters, signal-addition menu, pop-up signal-generator, pop-up delay-time

display), fixed some typos and layout issues.
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