3. Using Acourate to Generate FIR Filters
By David Das
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Overview

In the previous article you learned how to take the initial measurements of your Left and Right
speakers using the Room EQ Wizard (REW).

In this article you will learn how to measure your speakers using Acourate, analyze the measured
Impulse Response curves, design a Target Curve and run through a series of Macros to generate

a set of FIR Filters that would add corrections to the Amplitude and Time domains.

In the next article you will learn how to import these FIR Filters into ROON’s Convolution Engine.

Acourate is the most advanced and feature rich Digital Room Correction software available
today. With a myriad of functions offering a granular level of control, this is the professional’s
choice.

This software has been designed by Dr. Ulrich Briiggemann

Purchasing an Acourate License

The easiest way to obtain an Acourate license for personal use is to contact Dr. Briiggemann
directly via email uli.brueggemann@gmail.com

You may also fill out this contact form:

https://www.audiovero.de/en/contact-form.php

The price is about $520.
These are the hardware requirements:

https://www.audiovero.de/en/system-requirements.php

Acourate licenses are tied to your CPU.
You must generate an ACOURATE ID for the device you plan to run this software.

To do this you need to run AcouratelDv3.exe

ﬂ AcouratelDv3.exe Application 7,164 KB


https://www.audiovero.de/en/acourate.php
mailto:uli.brueggemann@gmail.com
https://www.audiovero.de/en/contact-form.php
https://www.audiovero.de/en/system-requirements.php

You can download AcouratelDv3.exe from the Downloads page:

https://www.audiovero.de/en/downloads.php

Login = Guest
Password = five

Privacy Policy Imprint

-udio .

ero - closertoa TRUE music reproduction

Home Software Hardware Services Contact form

Downloads

Downloads Partners, friends, links Company profile Purchase & Shipment Contact & Imprint General terms & cond.

Payment

Please select now the desired download link ! w

S CERERESY AcourateCV - the Acourate light version for CleanVolver, Preamp 14 AroioEx and
AroioSU

You can download AcourateCV here. The test installation is limited to 14 days duration (calculation of correction filters is locked). An online registration is required.
After purchase of a user license (you can directly buy via PayPal in the programs license window) the program can be activated online.

Download is@ AcouratelD for Acourate

By using AcourateID you can easily retrieve an identification number for your Windows PC hardware. The ID is mandatory for the installation and operation of
Acourate. You can copy and paste the displayed ID number and send it to AudioVero by email.

Running AcouratelDv3.exe will generate a text file with a unique Acourate ID.

Email this text file back to Dr. Briiggemann when you are ready to purchase a license. Uli will
create AcorateSetup64.exe authorized to run on your device.

ft AcourateSetupbd.exe Application 62,064 KB

Install this program on your device and you are ready to go.

Note: To switch this license to a different device you must contact Uli. You can switch devices up
to 3 times.


https://www.audiovero.de/en/downloads.php

Here is an example of an Acourate ID.

AcouratelD

Acourate |D:

0583-B6D8-4E35-B1BD-9ACE-1192-78A9-

41D5-64-1

The 1D is copied to the clipboard. Die 1D wurde in das Clipboard kopiert,
It can be copied by the key strokes Cirl-y Sie kann rh.‘r der Tastenkombination Strg-v
e.q. into an ermail text. z.B.in einen Email-Text kopiert werden.

V3.0 © 2010-2021 by Dr.

Ulrich Briiggemann, AudioVero

After installation, the License Information will appear under the Help Menu.

+ Acourate PRO - Curve 1: empty

File Edit View TD-Functions FD-Functions Crossover Recording Room Generate FIR-Functions Help @ <<
o e [ | e | = || g | = ] | | Deutsch/German »
DRE BOB AU omw 01234 56 o q
fow | ®1 02 03 Ca (s 6 | samplerate View| [/ Magnituge | | userfoum
Curve Website |
TeamViewer QuickSupport Download
Auto ‘gcourate License Info || :
|7
|7
0 ©
Information
Acourate : License information
User Name: David Das
User Mode: Acourate PRO license for private non-commercial use
Computer [D: 0583-B6D8-4E35-B1BD-0ACE-1192-78A9-41D5-64-1
ID is copied to clipboard. Paste with Ctrl-V !
Using Acourate to Generate FIR Filters 4



Downloading an Acourate Trial Version
You can download the Acourate Trial Version from the Downloads page:

https://www.audiovero.de/en/downloads.php

Login = Guest
Password = five

AcourateLSR2 Logsweep Recorder

The free logsweep recorder allows the recording of impulse responses. The test signal is a logarithmic sine sweep. An omni-directional microphone and a
soundcard with ASIO driver is required. Acouratel SR2 is freeware.

Download s@ Acourate Trial Version

The trial version is valid for 14 days. It demonstrates the user interface of Acourate. It does not allow generation of filters, in addition some functions are limited.

Download & STransform

The Stockwell Transform program visualizes a given pulse response (length 65536 samples) in an amplitude-frequency-time-chart. Please note: it is intended to

improve the GUI, but we must ask for your patience.

The Trial Version is valid for 14 days. You cannot generate Filters.
You can examine all the features and functions while referencing the Online User Guide:

https://www.audiovero.de/acourate-wiki/doku.php?id=en:start

Translations of this page:

Engllsh
User Interface

Operation

= User Interface L == d—5—F 7 g =

‘E‘@E [m i @ [CJFatline [7] WriteConf Workspace= C:\Users\Max Mustermann\D

Functiens Adive @1 ©2 ©3 ©4 ©5 ©6  SamPle|24100 v| vView © Ampl ©Phas OTime @ AT ©All

= TD-Functions Curve 10 rate " 12

= FD-Functions

= Generate

= Logsweep Open file into Active Curve

* Reom Save Active Curve to file

* FIR-Functions Cheose or disable Active Workspace (determines default directory for program operations; necessary for proper operation of Room Macros)

Clear all loaded Curves

Appendix Clear the Active Curve

= Glossary Go Back one step

= Instructions Make Active Curve thicker

If WriteConf is checked demand confirmation when saving a curve which will overwrite an existing file

Displays the current Active Workspace directory path

Enables selection of the Active Curve for any process steps until another Active Curve is selected. Needed before file open, save, or edit. If a curve number is

underlined here, it contains unsaved data

Sample rate assumed by Acourate for all currently open curves. Must be set BEFORE opening a file. Should not be changed without clearing all curves before

further processing

12. Charts to View: Amplitude (vs frequency); Phase (vs frequency, including unwrapped phase and group delay); value (usually pressure) (vs Time); Amplitude vs
frequency and value vs Time; All three available charts

OWO~N OO AWM=


https://www.audiovero.de/en/downloads.php
https://www.audiovero.de/acourate-wiki/doku.php?id=en:start

You will quickly discover that purchasing a personal license to run Acourate from Dr. Ulrich
Briiggemann is a very different experience from buying a commercial product.

Uli takes personal interest on your specific needs from the very first day you initiate contact. He
will continuously guide you at every step. On the very first day he sent me links to a collection of
articles and how-to guides to get me started. He even made useful suggestions looking at
pictures of my setup.

Acourate is a complex tool designed for professionals. This software is a tweakers delight. One
can spend weeks and months fine-tuning their 2-channel audio setup exploiting the power of
Acourate to arrive at the best frequency response curve to match one’s musical tastes.

Uli has made the software easy to use for beginners by providing a set of Macros that walk you
through all the essential steps. Simply using the default settings in these Macros would lead to
good results in your very first iteration. Later as you become more experienced you can modify
the default settings to achieve even better results specific your situation.

In this section you will learn how to start from scratch with a new Acourate Project Workspace
and Generate a FIR Filter as your first iteration.

Let’s begin!



Create an Acourate Project Workspace
Create a Folder named ACOURATE on your hard drive to hold all your Project Workspaces.
C:\ACOURATE
Within this folder create a new folder named P1

C:\ACOURATE\
P1 File folder 5/11/2025 3:56 PM

All the files that you would be creating for this Project will reside under this folder P1.
C:\ACOURATE\P1

P1 will be the name of your first project.
You can name subsequent project workspaces as P2, P3, P4, etc.

The file structure would look like:

C:\ACOURATE\
P1
P2
P3
P4



Copy the Microphone Calibration file into your Project Workspace

Copy 33587.txt into C:\ACOURATE\P1
| 33587t Text Document 4 KB

This is all you need to get stated.

Launch Acourate Version 3

Launch the program by clicking the Acourate PRO64 V3 Desktop Icon.

A

Acourate
PROG4 V3

Be patient! It will take a while to load.
This will be your initial screen.

&% RIAA=] | X
File Edit View TD-Functions FD-Functions Crossover Recording Room Generate FIR-Functions Help <<
BRE BE6 & 0 oow o112 3/a]s5]6lcev ® LK |
Active y . — . y || @
Qo ®1 2 3 4 5 6 Samplerate (48000 « View| |v|Magnitude Phase Time Workspace= C\..\P6 l"-.””“"“. -------
[v] Auto
[ — Curvel
[ — Curvez
[v'— Curve3
[v'— Curve4
[v'— curves
[v'— Curve6
0
@ Auto Acourate
QiMQ 1 10100@ =} &@E | H H
[ V3.1.6 ©2005-2024 by Dr. Ulrich Briiggemann, AudioVero




Examine the Acourate User Interface

At the bottom right you will find the Acourate version you are using.
The latest version is 3.16 as of 5/11/2025.

Version 3.16

V3.1.6 ©2005-2024 by Dr. Ulrich Briggemann, AudioVero

All the available functions are listed on the top.

ﬁ Acourate PRO - Curve 1: empty

File Edit View TD-Functions FD-Functions Crossover Recording Room Generate FIR-Functions Help <<

ERE Thiu® 4& U omv 0 1 2 3 4 5 6 cov XN L IR

Active
Curve

®1 O2 O3 Oa Os5 06 ] Samplerate W View[ [+] Magnitude Phase Time Wot

Open the File Menu

«" Acourate PRO - Curve 1: empty

File | Edit View TD-Functions FD-Functions Crossover Recording |

Select/Create Project Waorkspace Directory
Copy Actual Workspace Content to a New Workspace

Open Ctrl+0
Import 3
Save Ctrl+S
Save Stereo WAV

Save Mono WAV

Save Multiway Filter WAV (64bit)

Export Magnitude + Phase

Save Magnitude Chart as PNG Image
Save Phase Chart as PNG Image
Save Time Chart as PNG Image

Exit

To keep matters simple, only the commands highlighted in green will be used during this first
Project P1.



Open the Edit Menu

« Acourate PRO - Curve 1: empty

File Edit View TD-Functions FD-Functions |
‘E Undo Ctri+Z
— Copy Curve Ctrl+C
Acti Move Curve Ctrl+M
Cuny Clear Curve

Rename Curve
o
Clear All Curves Ctrl+D
V) A —
Edit Magnitude Chart
Edit Phase Chart
Edit Time Chart
Set Curve Color
Reset Curve Color
Set Curve Line Width
Reset Curve Line Width
Edit Parameters

Open the View Menu

+ Acourate PRO - Curve 1: empty

File Edit View | TD-Functions FD-Functions

| e~ v Bulse Response

‘EHE Step Response

Active EMSLDQ

Curve E ETC Energy Time Curve
Reverb

+ Phase

Auto Unwrap Phase
Group Delay

v+  Show Chart Titles

Using Acourate to Generate FIR Filters



Open the TD-Function Menu
These are all your Time Domain Functions.

You will be using only the top 2 highlighted in green.

+ Acourate PRO - Curve 1: empty

File Edit View TD-Functions FD-Functions Crossover Recording Ro

- Psychoacoustics
& lE%:: -

Phase Extraction
Active Frequency dependent Window (FDW) F3
Curve ®1 Cut'N Window Fa

Gain F5

Addition Fb
Auto Subtraction F7
Convolution F8

Multiplication

Windows (Blackman ...) F9
Samplerate Converter F10
ICCC: Interchannel Cross Correlation

RT&0: Reverberation Time

Rotation F11
Reversion F12
Change Polarity

Remove DC

PeakOpt

DC Offset

Sub-sample Shift

Leading/Trailing Zeros

Silence between Markers

Linear Interpolation between Markers

Power Cepstrum

Clip Amplitude

Advanced: Hilbert Envelope

Auto Advanced: Hilbert Phase Shift 90°

Advanced: Raw Zero-Stuffing [filterless]

Advanced: Raw Decimation [filterless]

11



Open the FD-Functions Menu
These are you Frequency Domain Functions.

You will be using only 3 that are highlighted in green.

« Acourate PRO - Curve 1: empty

File Edit View TD-Functions FD-Functions | Crossover Recording Room Generate FIR-Functions

= | Magnitude Inversion Ctrl+Alt+I

| i H n H Eg:: | ‘ m || @ H Magnitude Difference Ctrl+Alt+D
Active ‘ ®1 0203 Oa Magn!tude Sum Ctrl+Alt+5
Curve - - - Magnitude Average Ctrl+Alt+A
Magnitude max. Envelope Ctrl+Al+E

Magnitude SplitNJoin Ctri+Alt+)
Auto Magnitude Limiter Ctri+Alt+L
Magnitude Normalization Ctrl+Alt+N

Fix Level Compression
Reference Curve Compression

Linear Interpolation between Markers (linphase) Ctrl+Alt+B

Open the Crossover Menu.

+ Acourate PRO - Curve 1: empty

File Edit View TD-Functions FD-Functions Crossover Recording Room Generate FIR-Functions Help

= g Crossover Design Cirl+X
‘ i H n H E: |ﬁl H @ H.| “‘i‘ H_i Crossover Linearization Macro from Sinc Pulse

Active [ @1 0203 0405 O6 ] Special: Horbach-Keele Crossover Design

A_S A_S A_S A_S A_S

LT, ¥

Using Acourate to Generate FIR Filters 12



Open the Recording Menu

You will be using only the first 2 highlighted in green.

FD-Functions Crossover Recording Room Generate FIR-Functions Help <<

i| ‘ .i.” i,ﬂ‘ ‘ ® | Microphone Alignment

LogSweep Recorder Ctrl+R

Samplera Sinc Pulse Recorder

Moving Mic Recorder

Delay Measurement with Loopback

LogSweep Convolution
Extract Pulses & Harmonic Distortion

Open the Room Menu

You will be running the Room Macros 0 through 6

Crossover Recording |Room | Generate FIR-Functions Help <<

a- [ I 1 [ ] Room Macro 0: Prefilter Definition Ctrl+F10
iﬂ‘ ‘EHM ‘j Room Macro 1: Magnitude Preparation Ctrl+F1
Room Macro 2: Target Curve Design Ctrl+F2

Samplerate @ Room Macro 3: Inversion Ctrl+F3
Room Macro 4: Filter Generation Ctrl+F4

Room Macro 5: Test Convolution Ctrl+F5

Room Macro &: Interchannel Phase Alignment Ctrl+Fb6

Create CPV for AcourateConvolver

Save Cor Filters for TV (8192 taps)

Save Cord8 to OpenDRC XML setting

Save Cor%6 to miniDSP 2x4HD XML setting

As a shortcut these macros can be invoked by pressing these buttons numbered O through 6.

ﬁ Acourate PRO - Curve 1: empty

File Edit View TD-Functions FD-Functions Crossover Recording Room Generate FIR-Functions Help <<

r

BRE @MBB & oovfo 12345 ey XL

guctr:;e ®1 O2 O3 Oa Os Oe6 ] Samplerate W View| [v]Magnitude = Phase | Time

Wor

13



Open the Generate Menu

Recording Room | Generate FIR-Functions Help <<

| M | H H Test filter
2 0 1 TIR-Filter

Sinc Filter

= v Simple straight 1.1 Filters (dbl + cpv)
RIAA/Deemphasis filter
A-Weighting Filter

C-Weighting Filter

Tone Generator
Multitone Generator
Windowed Chirp
White Noise
LogSweep

Open the FIR-Functions Menu

Recording Room Generate FIR-Functions Help <<

EC 0 1 2 3 FIRPlayer Ctrl+P

Open the Help Menu

Generate FIR-Functions Help <<

Deutsch/German 3

2)3[a]s]6 cgm :

""iEW‘ [v] Magnitude | | User Forum
Website

TeamViewer QuickSupport Download

Acourate License Info

Using Acourate to Generate FIR Filters
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As you can see from the list of available functions, this tool has been designed for professionals.

In this exercise you would be using only a few of the functions highlighted in green and use the
Macros with their default settings for this initial test Project P1.

Select Project Workspace Directory

File > Select/Create Project Workspace Directory

«" Acourate PRO - Curve 1: empty

File | Edit View TD-Functions FD-Functions Crossover Recording

| Select/Create Project Workspace Directory
Copy Actual Workspace Content to a New Workspace

Open Ctrl+0
Import 3
Save Ctrl+S
Save Stereo WAV

Save Mono WAV

Save Multiway Filter WAV (64bit)

Export Magnitude + Phase

Save Magnitude Chart as PNG Image
Save Phase Chart as PNG Image
Save Time Chart as PNG Image

Exit

15



Select P1

A Select or create Acourate project workspace directory 40 | =
.l Desktop |
b Libraries
b- R David
4 & Computer
4. Win7 (C)
b- $Recycle.Bin
4
[
|:>-- | ArcpyBook =
------ | BluetoothExchangeFolder
b ‘m Documents and Settings
I:> | inetpub
b b Intel
P> - MSOCache
b - | PerflLogs
I:>-- | Program Files
[»- L. Program Files (x86)
> ProgramData .
b- | ProgramDataTechSmith
b~ ). Python26
------ System Volume Information
b s Users v
Create Folder | [“| Cancel |
#

oK

Notice, how Acourate displays the selected Workspace = C:\ACOURATE\P1

ﬁ Acourate PRO - Curve 1: empty (
Selected Workspace —

File Edit View TD-Functions FD-Functions Crossover Recording Room Generate FIR-Functions Help <<

ERE mUE 4 U omw 0o 1 2 3 4 5 6 v XN LIR

Active
Curve

@1 2 3 4 5 6 ] Samplerate W View[ [v] Magnitude Phase Time

Workspace= CM\ACOURATE\P1

16



Open Windows Explorer and view the contents of:

C:\ACOURATE\P1
| 33587 txt Text Document 4 KB
|.Q] Acourate.ini Configuration settings 3 KB
| | AcourateHistory.txt Text Document 7 KB

You will see that Acourate has created 2 new files.
Acourate.ini

[Access]

LastSaveDir=C:\ACOURATE\P1\
AcourateHistory.txt

#1;SetWorkspace;C:\ACOURATE\P1\

These two files keep track of every operation you execute within Acourate.

If you ever want to revisit your past Acourate Projects and find what Parameters you had used,

these are the two files you would need to examine.

Set Sample Rate to 48,000 Hz

The default Sample Rate is 48,000 Hz. Keep this default.
You would be using the same sample rate throughout this Project.

« Acourate PRO - Curve 1: empty

File Edit View TD-Functions FD-Functions Crossover Recording Room General

BRE U6 JJS U omv o 1|2 3
gﬁi‘f|@1 203 04 0Os O6 | Samplerate [[EI0000 | ViewE

44100
—
Auto 96000
176400
192000

352800
384000

17



File > Import > Import Magnitude (Mic Calibration or Target Curve)

« Acourate PRO - Curve 1: empty

File Edit View TD-Functions FD-Functions Crossover Recording Room Generate FIR-Functions Help <<

Select/Create Project Workspace Directory
Copy Actual Workspace Content to a New Workspace

102/3/4a|5 6/ X LR

Open Ct1+0 b view| [Maanitude [ 1Phase [ Time | Worksnaces
Import » | Import Magnitude (Mic Calibration or Target Curve) Ctrl+T
Save Ctrl+S Import multi-sub optimizer (MSO) filter report

Save Stereo WAV

Save Mono WAV

Save Multiway Filter WAV (64bit)

Export Magnitude + Phase

Save Magnitude Chart as PNG Image
Save Phase Chart as PNG Image
Save Time Chart as PNG Image

Exit

Select the Mic Calibration File 33587.txt

«" Acourate - Select amplitude curve to be read

Lookin: | | P1 | o2 >E

= Name Type
| 33587t Calibration File Text Document
| AcourateHistory.txt Text Document

Libraries

A

Computer

File name: 133887 d
Files of type: |Imporl amplitude file (*.bd.*.cal, *frd, *.dbl[32769], dI "|

Y

Using Acourate to Generate FIR Filters 18



Select the default Pulse Length = 65536

Pulse length selection

Acourate:
Please select the desired pulselength

Note: Whenever you see such a choice list, always pick the default or the highest value.

Confirm

Would you like to get a minimum phase result ?
[Hint: Microphone pulse responses are minimum phase responses]

Using Acourate to Generate FIR Filters
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This is the graphical representation of your Mic Calibration file 33587.txt

ﬁ Acourate PRO - Curve 1: 33587

File Edit View TD-Functions FD-Functions Crossover Recording Room Generate FIR-Functions Help <<

FRE e 4& U omv o 1 2 3 4 5 6 v N LR

é?r:“_‘: @1 02 02 0405 06 ‘ Samplerate 48000 ~ View| [v] Magnitude Phase Time Workspace= C\ACOURATE\P1
(v Auto
v — 33587
35 v — curve2
2 Curve3
: [+ — curves
2 Curved
25 I 1 i v — Curves
Mic Calibration Plot
2
15
1
/
0.5
0
|
-0.5
-1
[¥] Auto Acourate
10 100 1000 10000 24000

Qe 1 1010@ =} &ZH | | H

Selected Curve: 1 Status: modified [

V3.1.6 ©2005-2024 by Dr. U

On the right of the plot you will find the Curve Legend

v — 33587
[v Curve2
[v Curve3
[v — Curved
[v Curved
[v — Curves




Acourate allows you to load a maximum of 6 Curves at a time.

ﬁ Acourate PRO - Curve 1: 33587

File Edit View TD-Functions FD-Functions Crossover Recording Rc

FRE OB & U omw o

'Active |
Curve

While you can have up to 6 Curves loaded, only 1 Curve can be Active at a time.

®1 O2 O3 O4 Os5 O6

To make a Curve Active, select its corresponding Radio Button.
When you execute a function, it applies to the Curve that is Active.

In this example, Curve 1 is Active.

ﬁ Acourate PRO - Curve 1: 33587

File Edit View TD-Functions FD-Functions Crossover Recording Room Generate FIR-Functi

FRE OB & %W omv o0 1 2 3 4 5
2 03 Oa Os5 Os | Samplerate View[ [v| Magnitude

3

25
Curve 1

15

0.: /;; ﬁﬁ




Save this Microphone Calibration Curve.
Click on the Save Icon

This will save the Active Curve

« Acourate PRO - Curve 1; 23587

File Edit View TD_Functions FD-Functions Crossover Recording

Name this file EMM-6 Mic Calibration

+" Save all samples (Initial Folder = CNACOURATEVPT)

Save in: ‘ L P v| (I s AR

Type
Mo items match your search.

Libraries
Computer

@ EMM-6 Mic Calibration

[4] [#]

File name: [EMM-6 Mic Calibration
Save as type: |TDS files 64-bit double precision (*.dbl)

pA

Using Acourate to Generate FIR Filters 22



The Curve Legend will show the new name.

[¥ — EMM-6 Mic Calibration
[+ Curve?
[¥ — Curvel
[¥ — Curved
[¥ — Curve5
[¥ — Curveb
P[\ Ak
Examine the contents of:
C:\ACOURATE\P1
33587 ot Text Document 4 KB
| Acourate.ini Configuration settings 3 KB
AcourateHistory.tut Text Document 7KB
(%] EMM-6 Mic Calibration.dbl Acourate Time Domain File 512 KB

The EMM-6 Mic Calibration.dbl file has been saved to your Project Workspace.

Open AcourateHistory.txt
Step #4 shows that you have saved the file as EMM-6 Mic Calibration.dbl

#1;SetWorkspace;C:\ACOURATE\P1\

#2;SetSamplerate;rate=48000
#3;ImportMagnitude;to=1;filename=C:\ACOURATE\P1\33587.txt;length=65536,minphase=1
#4:SaveFile;of=1;filename=C:\ACOURATE\P1\EMM-6 Mic Calibration.dbl



Your objective is to invert the Mic Calibration Curve.

Make sure Curve 1 is Active

File Edit View TD-Functions FD-Functions Crossover Recording Room

aBRE MOB & U onw o1

Active | :
Curve D2 O3 Oa Os O6 ] Samplerate Vi

Curve 1 is Active

FD-Functions > Magnitude Inversion

«  Acourate PRO - Curve 1: EMM-6 Mic Calibration

File Edit View TD-Functions |FD-Functions | Crossover Recording Room Generate FIR-Functions

‘ & H n H E- ‘ ‘ﬁ H @ W Magnitude Inversion Ctrl+Alt+I
- i Magnitude Difference Ctrl+Alt+D
Active Magnitude Sum Ctrl+Alt+5S
Curve [ @1 23 4 Magnitude Average Ctri+Alt+A
Magnitude max. Envelope Ctrl+Alt+E
Magnitude SplitNJoin Ctrl+Alt+)
Auto ] Magnitude Limiter Ctri+Alt+L
4 B Magnitude Normalization Ctrl+Alt+N
35 | Fix Level Compression

] Reference Curve Compression

3 B Linear Interpolation between Markers (linphase) Ctrl+Alt+B

Using Acourate to Generate FIR Filters 24



Select Minimum Phase. This is the default.

Select Curve 2. This will place the results of the Inversion into Curve 2.

Acourate - Inverse Signal Computation

| Magnitudelnversion '

Remark: the magnitude inversion of a signal Result Curve
will fail |f_the signal is not smooth eno_ugh. Thus ~ EMM-6 Mic Calibra
strange visual effects may occur especially

minimum phase results. Select Curve 2

Minimum Phase

_ linphase ‘ ~ Limit result to max. 0 dB &l Calculate Inversion

l

Calculate Inversion

25



The green curve is your Inverted Curve.

" Acourate PRO - Curve 2: Inversl

File Edit View TD-Functions FD-Functions Crossover Recording Room Generate FIR-Functions Help <<
@BRE MOB &U oow 0 1/2 345 6@ XN LR
éﬁ:;’: O1 @203 0405 Os ] Samplerate View[ [#|Magnitude | |Phase | |Time Workspace= CAACOURATE\P1
Freguency domain curve 2: -0.607dB @ 15688.477Hz cycle: 0.064 ms lambda: 217 cm lambda/4 (Allison effect): 0.54 cm
V] Auto
35 [+ — EMM-6 Mic Calibration
[v'— Inversl
3 v — curve3
25 ¥ — Curved
2 [¥— curves
15 [v'— cCurves
1
0.3
0
-05
-1
-15
-2
25 Inverted Curve
3
-35
-4
@ Auto | | | Acourate
10 100 1000 10000 24000
QMA 110100 =} Ba@ | H H |
Selected Curve: 2 Status: madified | V3.1.6 ©2005-2024 by Dr. Ul

The Legend will show the Inverted Curve in green.

[ — EMM-6 Mic Calibration
|nVEI"tEd CLII'VE v — Inversl

v — Curves
[ — Curves

| Legend I
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You are going to Save the Inverted Curve as EMM-6 Inverted

Make sure Curve 2 is Active

ﬁ Acourate PRO - Curve 2: Inversl

File Edit View TD-Functions FD-Functions Crossover Recording Roc

TRE MODB & M omow o

1

5 6 | Samplerate

Curve 2 is Active

Auto I J

Click on the Save Icon.

ﬁ Acourate PRO - Curve 2: Inversl
File Edit View TD-Functions FD-Functions Crossov

1 ®2 3 4 5 6 Sampl

27



Name the Inverted Curve = EMM-6 Inverted

+" Save all samples (Initial Folder = CNACOURATEVPT)

Save in: ‘ b P v| G2 E-

=) Name ‘ Type Size

| EMM-6 Mic Calibration.dbl Acourate Time Domain F...
Recent Places

EMM-6 Inverted

File name: |EMM-6 Invertad| Save

Save as type: |TDS files 64-bit double precision (*.dbl) Cancel

Save

The Legend will display the saved name = EMM-6 Inverted

v — EMM-6 Mic Calibration
v — EMM-6 Inverted

v — Curve3

v — Curved

v — Curves

/\ ﬂ M/\f"\ T e

Using Acourate to Generate FIR Filters 28




Make sure Curve 2 is Active

File Edit View TD-Functions FD-Functions Crossover

DBRE MBB &0 omow o
EI Oa Os 06 ] Samplerate

Auto

Recording Roc

Curve 2 is Active

File > Save Mono WAV

« Acourate PRO - Curve 2: EMM-6 Inverted

File Edit View TD-Functions FD-Functions Crossover Recording |

Select/Create Project Workspace Directory
Copy Actual Workspace Content to a New Workspace

Open Ctrl+0
Import 3
Save Ctrl+S
Save Stereo WAV

Save Mono WAV

Save Multiway Filter WAV (64bit)

Export Magnitude + Phase

Save Magnitude Chart as PNG Image
Save Phase Chart as PNG Image
Save Time Chart as PNG Image

Exit

Using Acourate to Generate FIR Filters 29



« Acourate Save curve 2 as mono wav-file

Save in: ‘ L P

v] 62 rm-

MName

‘ Type

Recent Places

Libraries

File name:

Save as type:

Save

Mo items match your search.

EMM-6 Inverted.wav

[EMM-6 Inverted wav

\WAV-file (*wav)

Select 64: double float [default]

Save Mono WAV

Acourate;

Please select the desired resolution

"] 16:PCM
| 24:PCM
| | 32:single float
| | &4: double float [default]

Note: Always select the default or the highest value.

Using Acourate to Generate FIR Filters
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You will get this confirmation dialog.

Information

@ Acourate : Mono wav-file done

View the contents of C:\ACOURATE\P1

| 33587.xt Text Document 4 KB
@] Acourate.ini Configuration settings JKB
4 AcourateHistory.txt Text Document 7KB
@ EMM-6 Inverted.dbl Acourate Time Domain File 512 KB
lﬁ EMM-6 Inverted.wav WAV Audio File (VLC) 513 KB
@ EMM-6 Mic Calibration.dbl Acourate Time Domain File 512 KB

You will see the new EMM-6 Inverted.wav file in your Project Workspace.

Using Acourate to Generate FIR Filters
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Microphone Alignment
Orient the Microphone horizontally at the listening position at ear height.
It should not be pointed to the Left or the Right speaker but rather straight ahead on axis as

shown in this diagram. The microphone should remain fixed at this position throughout the
duration of this Project.

\r& %\?’5{

P X

“‘l
Equilateral
Triangle

l Listening Position

2]
H\\\( ™y
- Microphone at

Ideally, the listening position should form an equilateral triangle for best imaging.

At the very least, the listening position should be equidistant from the Left and Right speakers.



Now you are ready to precisely align your Microphone.
It must be exactly on axis at the same distance from the Left and Right speakers.

Recording > Microphone Alignment

FD-Functions Crossover |Recording Room Generate FIR-Functions Help <<

Microphone Alignment

8 & U o

y

P05 U6 Samplera

LogSweep Recorder Ctrl+R

Sinc Pulse Recorder
Moving Mic Recorder
Delay Measurement with Loopback

LogSweep Convolution
Extract Pulses & Harmonic Distortion

Acourate - Microphone Alignment

Soundcard .
Soundcard-Driver: | Focusrite USB ASIO |
[ Asio control
Mic Channel: |Input 1 ~|
Output Channel 1: | Output 1 v | Senpleate
Output Channel 2: | Output 2 ~|  [4s000 -
| Invert Ch.1
| Invert Ch. 2
Delay in samples
o | <~ 0 —
Ch.2 Ch.2
too
early
@ 0
Output Volume: 0.0 dB
WARNING ! Protect your ears ! No excessive loudness ! Avoid tweeter damages !

Start MicAlign

Using Acourate to Generate FIR Filters
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Watch the arrow. It will tell you which way you need to move your microphone.

Acourate - Microphone Alignment X

~ Soundcard \
Soundcard-Driver: | Focusrite USB ASIO |

[ Asio control
Mic Channel: | Input1 |
Output Channel 1: | Output 1 v | s ameterate
Output Channel 2: | Output 2 ~|  [43000 =

015
0.1-
0.05-}
-0.05°
0.1°
-0.15-

Output Volume: 0.0 dB

B
o W

WARNING ! Protect your ears ! No excessive loudness ! Avoid tweeter damages !

Move the Microphone a bit to the right.

Using Acourate to Generate FIR Filters 34



Acourate - Microphone Alignment

~ Soundcard
Soundcard-Driver: | Focusrite USE ASIO

Mic Channel: | Inputl

Output Channel 1: | Output 1 v| Samplerate

Output Channel 2: | Output 2 -

|| Invert Ch.1
| | Invert Ch.2

0.2~

Qutput Volume: 0.0 dB

WARNIMNG ! Protect your ears ! No excessive loudness ! Avoid tweeter damages !

Move the Microphone a bit to the Left

Using Acourate to Generate FIR Filters
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Your Microphone will be perfectly aligned when the reading shows a green zero.

Acourate - Microphone Alignment

~ Soundcard
Soundcard-Driver: | Focusrite USE ASIO

Mic Channel: | Inputl

Output Channel 1: | Output 1 v| Samplerate

Output Channel 2: | Output 2 -

|| Invert Ch.1
| | Invert Ch.2

0.2~

0.15-

Delay in samples

Qutput Volume: 0.0 dB

WARNIMNG ! Protect your ears ! No excessive loudness ! Avoid tweeter damages !

Stop MicAlign

Using Acourate to Generate FIR Filters 36



LogSweep Recorder

Recording > LogSweep Recorder

FD-Functions Crossover |Recording Room Generate FIR-Functions Help <<

Microphone Alignment

8 & o

Samplera

LogSweep Recorder Ctrl+R

Sinc Pulse Recorder

Moving Mic Recorder
Delay Measurement with Loopback

LogSweep Convolution
Extract Pulses & Harmonic Distortion

Acourate - ASIO LogSweep Recorder

~ Soundcard

Diriver: |Focusrite LISB ASIO

Input Channel: |Ir1put 1

Output Channels: | Output 1 v| | Output 2

~ Logsweep Data

Fade In [s] Sweep Start [Hz] Sweep End [Hz] Fade Out [s] Sweep Amplitude Sweep Time [s]

|48000 v| | |StereoLthenR | | |6000/65536 | | | | Add Dirac (] Normalize Pulse

Samplerate Channel Selection Lead-In / Pulse Length PeakOpt [ Irwert Pulse Polarity

-40 -35 -30 -25 -20 -15 -10 -5

IR KRN E KR IR

Recording Level [dB]

IERE EE

Progress
Mic Calibration |EMM-6 Inverted . wav

Filter |_| |
0 channel

Start Recording

Please check if driver and channels are properly selected!
Output Volume: -12.0 dB

[4] [v]

WARNING ! Protect your ears ! No excessive loudness ! Avoid tweeter damages !
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Select Mic Calibration = EMM-6 Inverted.wav

Acourate - ASIO LogSweep Recorder

~ Soundcard

Diriver: |Focusrite LISB ASIO

Input Channel: |Ir1put 1

Output Channels: | Output 1 v| | Output 2

~ Logsweep Data

Fade In [=] Sweep Start [Hz] Sweep End [Hz] Fade Out [s] Sweep Amplitude  Sweep Time [s]

Samplerate Channel Selection Lead-In / Pulse Length PeakOpt [ Tnwert Pulse Polarit
|48000 v| | |StereoLthenR w| | |6000/65536  w| | |Add Dirac [v/| Normalize Pulse

Progress

Filter Start Recording
0 channel

Please check if driver and channels are properly selected!
Output Volume: -12.0 dB

[4] [v]

WARNING ! Protect your ears ! No excessive loudness ! Avoid tweeter damages !

Using Acourate to Generate FIR Filters
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Reduce the Output Volume from 0dB (Default) to -12dB.
This matches the default Output Volume in REW.

Acourate - ASIO LogSweep Recorder

~ Soundcard
Diriver: | Focusrite USE ASIO

Input Channel: |Ir1put 1

Output Channels: | Outputl - | | Output 2

~ Logsweep Data

Fade In [5] Sweep Start [Hz] Sweep End [Hz]  Fade Out[s] Sweep Amplitude  Sweep Time [s]

Samplerate Channel Selection Lead-In / Pulse Length PeakOpt Invert Pulse Polarity
|4BUUU v| | Sterec L then R v| |ﬁﬂﬂﬂ /65536 v| | | Add Dirac Marmalize Pulse

-40 -33 -30 -25 -20 -15 -10 -3
R R Y| Y | KR | KT | RN | R

Recarding Level [dB]

WARNING ! Protect your ears ! No excessive loudness ! Avoid tweeter damages !

Note: It is a good idea to play the LogSweep at roughly the same level you use for music playback
for example around 80dB.
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Start Recording

Acourate - ASIO LogSweep Recorder

~ Soundcard
Diriver: | Focusrite USE ASIO

Input Channel: |Ir1put 1

Output Channels: | Output 1 - | | Output 2

~ Logsweep Data

Fade In [=] Sweep Start [Hz] Sweep End [Hz] Fade Out [s] Sweep Amplitude  Sweep Time [s]

Samplerate Channel Selection Lead-In / Pulse Length PeakOpt [ Tnwert Pulse Polarit
|4BUUU v| | Stereo L then R v| |ﬂﬂﬂﬂ /65536 v| || Add Dirac Marmalize Pulse

-4 -35 -3 -25 -20 -15 0 -10 -3
| EE | R KRR CRE N Y | RN

Recording Level [<B]

Progress
Mic Calibration |EMM-6 Inverted . wav

Filter |_| |
0 channel

Output Volume: -12.0 dB

[4]

WARNING ! Protect your ears ! No excessive loudness ! Avoid tweeter damages !

You need to stay absolutely quiet as it sweeps the Left Channel followed by the Right Channel.

Turn off the Air Conditioner.
Turn off anything that may be creating any external noise.
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Recording in progress.

Acourate - ASIO LogSweep Recorder

~ Soundcard
Diriver: | Focusrite USB ASIO

Input Channel: |Ir1put 1

Output Channels: | Output1 - | | Output 2

~ Logsweep Data

Fade In [5] Sweep Start [Hz] Sweep End [Hz]  Fade Out[s] Sweep Amplitude  Sweep Time [s]

Samplerate Channel Selection Lead-In / Pulse Length PeakOpt Invert Pulse Polarity
|48CICIU v| | Sterec L then R v| |EUCICI /65536 v| Add Dirac Marmalize Pulse

-40 -33 -30 -235 -20 -15 -10 -3 5 '_H
| SRR I Y| | LY | RN Y E

Recarding Level [dB]

Progress

Mic Calibration |EMM-6 Inverted . wav
Filter | Recording ... (Click to stop)
0 channel

Recording of ..\LogSweepLogSweepdd_recowav
Output Veolume: -12.0 dB

£l [

WARNING ! Protect your ears ! No excessive loudness ! Avoid tweeter damages !

An Information screen will appear at the end showing how good your Interchannel Cross
Correlation is.

Information @] =4

{ 1)

@ Acourate: Pulse response calculation successfully done

Interchannel cross correlation [100% = perfect channel match]:
ICCC10 [10 ms): 87.9%
ICCC20 [20 ms): 79.5%
ICCC80 [80 ms): 67.5%

Press OK
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Two new curves will appear.

¢ Acourate PRO - Curve 2: PulsedSR

File Edit View TD-Functions FD-Functions Crossover Recording Room Generate FIR-Functions Help <<

aRE 66 &% opvw 0 12 3 4|5 6/cev N LR

éud::\ 1®2 3 4 /5 6 | Smplerate [48000 ~ View| [/ Magnitude  Phase | |Time | Workspaces CAACOURATE\PL

(¥ Auto

15

10 }
5
0

-5

-10

15

20

25

[¥ — Pulse4sl
[¥ — Pulse48R
¥ — Curved
¥ — Curved
[¥ — Curves
¥ — Curves

"I"M.Imw i h‘ ‘J 1‘|J il

Acourate

. -1
] Auto
10 100 1000 10000 24000

QM 10w@=og | [ |

Selected Curve: 2 Status: modified | V316 ©2005-2024 by Dr. U

Examine the Legend

[v — Pulse4sL
[v"— Pulse48R
[v Curve3
[v — Curved
[v Curved
[v — Curves

Curve 1 = Pulse48L = Measured Impulse Response of the LEFT Channel shown in red.

Curve 2 = Pulse48R = Measured Impulse Response of the RIGHT Channel shown in green.



View the contents of the Project Workspace P1
C:\ACOURATE\P1

You will find the LogSweep Recording of the Left and Right Channels in WAV format.

| 33587.txt Text Document 4 KB
1| Acourate.ini Configuration settings 3 KB

| AcourateHistory.txt Text Document 7KB
|A] EMM-6 Inverted.dbl Acourate Time Domain File 512 KB
ﬁ. EMM-6 Inverted.wav WAV Audio File (WVLC) 513 KB
|A] EMM-6 Mic Calibration.dbl Acourate Time Domain File 512 KB
:‘. LogSweep48_rec.wav WAV Audio File (WVLC) 24473 KB
|A] Pulsed48L.dbl Acourate Time Domain File 512 KB
|A] Pulsed48R.dbl Acourate Time Domain File 512 KB

You will find the Measured Impulse Response of the Left and Right Channels.

| 33587.txt Text Document 4 KB
1| Acourate.ini Configuration settings JKB
| AcourateHistory.tct Text Document 7 KB
|| EMM-6 Inverted.dbl Acourate Time Domain File 512 KB
.ﬁ EMM-6 Inverted.wav WAV Audio File (VLC) 513 KB
[A] EMM-6 Mic Calibration.dbl Acourate Time Domain File 512 KB
.ﬁ LogSweep48_recwav WAV Audio File (VLC) 24473 KB

‘ |ﬂ] Pulsed48L.dbl Acourate Time Domain File 512 KB
‘ Iil Pulse48R.dbl Acourate Time Domain File 512 KB

Before you proceed to apply any digital corrections, let’s examine the problem areas in your
Measured Impulse Response curves.



Examine the Measured Impulse Response curves

First, you will examine the Left Channel.

Uncheck Pulse48R in the Legend

You are viewing the Measured Impulse Response of the Left Channel in red.

20

10

-10
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-110

[v'— PulsedsL
[T — Pulse48R
[v Curve3
[+ — Curve4
[v Curveb
[+ — Curveb
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|
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Let’s say you want examine the Region between 100Hz and 1000Hz.

20

10

-10

-20

-30

-40

-50

-60

-70

-80

-90

-100

-110

Region between
100Hz and 1000Hz

10

100

1000
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Left Click on the Left Boundary of your Region.

Frequency domain curve 2: 15.854dB @ 98.877Hz cycle: 10114 ms lambda: 343.86 cm lambda/4 (Allison ef
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Right Click on the Right Boundary of your Region.

20

Y
i

-30
-40

-50

-60

=70

-80

-90

-100

-110

10 100 1000

Your Region is now defined.

Click on the Zoom In Tool

-8l

-90

Zoom In Toaol W
J

U 100

HQ 1 101000 = | & & B |

|
Selected Curve: 2 Status: original




This is your Measured Impulse Response of your Left Channel between 100Hz and 1000Hz.

20

10

-10

-20

-30

-40

-50

-60

-70

-80

-80

-100

Acourate

-110

100 989

To go back to the full scale view, click on the Zoom Out Tool.

i |

Zoom Out

Q Hl 10100 ® = | @ & |lee7 |

Selected Curve: 2 Status: original



This is your full scale view.

20
~ Al
10
1y
-10 / V
-20 /
-30 /
-40
-50
-60
-70
-80
-80
100
110 Acourate
10 100 1000 10000 24000

You can define any Region with your Left and Right mouse clicks and zoom in using the Zoom In
Tool.



You can drag the boundaries to resize an existing Region.

20

™ A
10
0 / \/\/ \f\
-10 : U
-20

-30

-40
<0 Drag with your Drag with your

LEFT mouse button RIGHT mouse button

-60

-70

-80

-80

-100

-110

10 100 1000

Zoom In

M Auto 54
10
1]

-10

IR R T

-20
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-50
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-70

-80

-90

-100

Acourate

Zoom IN
275

ol & 1 10100 @ = | @ & [83105 [275391 92285

Selected Curve: 2 Status: original [ V3.1.6 ©2(




You can remove the Left and Right Markers by clicking on Clear Markers Tool.

Auto 5

10

0
-10
-20
-30
-40
50
-60
-70
-80

-90

-100

Auto -110

m ] w©

Q [+ & 1 10 100 ® =|@

Selected Curve: 2 Status: original

Clear Markers

Acourate

1000 10000 2400

[ V316

To better visualize what is going on, it is always a good idea to apply some smoothing.
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Select Curve 1 = Pulse48L as the Active Curve.

« Acourate PRO - Curve 1: Pulse48L

File Edit View TD-Functions FD-Functions Crossover Re

FBRE Wud &N oo

Active
Curve

2 3 4 5 6 ] Samplerate

[v'— Ppulse4sL
[ — Pulse48R
[v — Curve3
[v — Curved
[v Curved
[v — Curves

MAuto 5,

10

0

-10

-20

-30

-40

-50

-60

-70

-80

-90

-100

Draw Active Curve
with a Fat Line

Acourate

[ Auto -110

10 1000 10000 24
@ 4 @ 1 10 100 =-':. @& ” ”
Selected Curve: 1 Status: original T [ V3l

Click on the Draw Active Curve with a Fat Line Tool.

This is another way to visually verify which curve is currently Active.
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TD-Functions > Psychoacoustics

« Acourate PRO - Curve 1: Pulse48L

File Edit View |TD-Functions FD-Functions Crossover Recording Rc
= | Psychoacoustics
| i H n H F‘g: Phase Extraction F2
Frequency dependent Window (FDW) F3
Cut'™N Window F4

You are going to apply a Psychoacoustic Smoothing to Curve 1 and place the results of the
smoothinginto Curve 3.

Select Psychoacoustic
Select Curve 3

Acourate - Psychoacoustic Frequency Response

[ Psycho

— Result Curve

 PulsedsL

() Psychoacoustic

" sliding 1/3 |

[ Curves

_ Curveb

| | W Exit

Compute PSY

Using Acourate to Generate FIR Filters 53



The brown curve is the result of applying Psychoacoustic smoothing to Curve 1.

ﬁ Acourate PRO - Curve 3: PSY_1

File Edit View TD-Functions FD-Functions Crossover Recording Room Generate FIR-Functions Help <<

BRE Ba® 4 0 omv o 12 3 45 6 v W LK

'éﬁtri,v;" 1 @32 Os Os | Samplerate | 48000 | View| [¥JMagnitude | |Phase | |Time Workspace= CAACOURATE\P1
LI
MAuto 5
o A Wi ‘
12 A | ‘Y \' '(n‘"'[«"‘r( "Wrm Rl
-10
-20
E
-40
50

[v — PulsedsL

[~ — Pulse48R

v — psy 1 Psychoacoustic
[v — Curves

[v Curves

[v — Curves

Uncheck Pulse48L

This gives you a better picture of the Measured Impulse Response of the Left Channel.

[v'— PulsedsL
[T — Pulsedgr
¥ — psy1
[V — Curved
v Curve3
[ — Curve6

20

10

-10

-20

-30

-4An
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Save this curve.

}!‘4 Acourate PRO - Curve 3: PSY_1

File Edit View TD-Functions FD-Functions Crossover Recording Roc

@Bl (068 4 U ok o
) @ J4 (5 U6 | Samplerate W

Save in: ‘ b P v| G E-

MName ‘ Type

| EMM-6 Inverted.dbl Acourate Time Domain F...
L
|4 EMM-6 Mic Calibration.dbl Acourate Time Domain F...
£ Pulsed8L.dbl Acourate Time Domain F...
L
£ Pulse48R.dbl Acourate Time Domain F...
L

Libraries

Computer

L Before Psy

File name: ||- Before Psy] Save

Save as type: |TDS files 64-bit double precision (*.dbl) Cancel

[T — PulsedslL
[~ — Pulse48R
[v— L Before Psy
[ — Curve4

[+ — Curves

[+ — Curve6

Using Acourate to Generate FIR Filters
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Repeat the same steps for the Right Channel.

Show Curve 2 = Pulse48R
Hide all others

[T — Pulse4sL

[v"— Pulse48R Pulse48R
[T — LBefore Psy

[T — Curve4

[~ — Curves

[T — Curve6

Make Curve 2 Active

« Acourate PRO - Curve 2: Pulse48R

File Edit View TD-Functions FD-Functions Crossover Recording Roc

=@ @ S U 0w o

+
T3
=t
L=
[#5]
=N
(¥
(=]
L1
[a¥]
=
=
[u]
z
(]
rs
:
I

File Edit View TD-Functions FD-Functions Crossover Recording Rc

E. Psychoacoustics
- Phase Extraction F2

Active ) Frequency dependent Window (FDW) F3
Curve | L % Cut'™ Window F4




Select Psychoacoustics

Place the Results in Curve 4

Acourate - Psychoacoustic Frequency Response

— Result Curve

_ Pulsed8L

Analysis

I _ Pulse48R
(=) Psychoacoustic

: ) __ L Before P
. Sliding 1{% Octave Analysis =

Compute PSY

10 ‘/ o *‘ ‘ \ Y\Y { .r.‘Y-TIWFI“I""II' ' AT YA

-10

-20

-30

-40

["— PulsedsL
[ — Pulsed8R
[~ — LBefore Psy
[ — psy_2
[~ Curves
[T — Curves
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Show Curve 4
Hide everything else.

[ — Pulsedsl

[ — Pulsed8R
[ L Before Psy
[v — psy_2

I Curves

[ — Curveb

Make sure Curve 4 is Active

ﬁ Acourate PRO - Curve 4: PSY 2
File Edit View TD-Functions FD-Functions Crossover Recording Roc

ZRE MUB H4& U omw o
'é?;"ee 102 @:-gl( 5 6 | Samplerate

w

Save this Curve

& Acourate PRO - Curve 4: PSY 2
File Edit View TD-Functions FD-Functions Crossover Recording Roo

Qﬁ-ﬁ@@ oﬁoﬁﬂ @ FfOW 0 1

. ——' |

Active =

Curve 1 2 3 =4 5 6 Samplerate 48000

st



Name the File R Before Psy and Save

Save in: ‘LP1 v| Gﬁi B -

MName ‘ Type Size
| EMM-6 Inverted.dbl Acourate Time Domain F...
|4 EMM-6 Mic Calibration.dbl Acourate Time Domain F...
|#) L Before Psy.dbl Acourate Time Domain F...
| Pulse48Ldbl Acourate Time Domain F...
| Pulse48R.dbl Acourate Time Domain F...

R Before Psy

File name: R Before Psy.dbl

Save as type: | TDS files 64-bit double precision (*.dbl)

[T — Pulse48L

[ — Pulse48R
[T — LBefore Psy
[¥"— R Before Psy
[T — Curves
[T — Curve6

Using Acourate to Generate FIR Filters 59



View the contents of your Project Workspace P1

33587 txt Text Document 4 KB

& Acourate.ini Configuration settings 3 KB
AcourateHistory.txt Text Document 7 KB

A EMM-6 Inverted.dbl Acourate Time Domain File 512 KB
G.n EMM-6 Inverted.wav WAV Audio File (VLC) 513 KB
A| EMM-6 Mic Calibrationdbl  Acourate Time Domain File 512 KB

| || L Before Psy.dbl Acourate Time Domain File 512 KB
q.;h LogSweep48_recwav WAV Audio File (VLC) 24473 KB
| Pulse48L.dbl Acourate Time Domain File 512 KB
| Pulse48R.dbl Acourate Time Domain File 512 KB

| IE R Before Psy.dbl Acourate Time Domain File 512 KB

You will find the two new files you just created:

L Before Psy.dbl
R Before Psy.dbl

These are the results of apply Psychoacoustics smoothing to the Measured Impulse Response of

the Left and Right Channels.

Next, you are going to apply a 1/6™ Octave Smoothing to Pulse48L and Pulse48R.
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Show Curve 1 = Pulse48L

[v — Pulse48L
[~ — Pulse48R
[~ — LBefore Psy
[~ — R Before Psy
[T — Curves
[T — Curves

Make Curve 1 Active

ﬁ Acourate PRO -

Curve 1: Pulsed8L

File Edit View

TD-Functions FD-Functions Crossover Recording Rooi

& B E

W8 4 9 omw o 1

Active |n
Curve ®1

2 3 4 5 6 ‘ Samplerate W

« Acourate PRO -

Curve 1: Pulsed8L

File Edit View |TD-Functions FD-Functions Crossover Recording Re
= Psychoacoustics |
— - |
- B E" Phase Extraction F2
Active Frequency dependent Window (FDW) F3
Curve Cut'™ Window F4
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Select 1/6 Octave Analysis

Place the results in Curve 5

Acourate - Psychoacoustic Frequency Response

— Result Curve

. Pulse48L
Analysis

= ) " Pulse48R
. Psychoacoustic

L Before P
(®) Sliding E% Octave Analysis R

" R Before Psy

=

Compute PSY

20
- A - 7l
A 4 ¥ — Pulse48L
10 / 4 A AW A A W if b v
- } \" 5 V\i M",-( b *H"\‘\'h h o A M [~ — Pulse48R
0 / \f M I Il [ — LBefore Psy
/ [~ — RBefore Psy
-10 // ¥ — psy.1
20 ’ [T — Curve6
-30
-40
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Hide Pulse48L

Make sure only Curve 5 is turned on.

[~ — Pulse4sL
[T — Pulse48R
[T — LBefore Psy
[ — RBefore Psy
v — psy_1
[T — Curves

15
. /\A/

-10
-15
-20
-25
-30

Make sure Curve 5 is Active

ﬁ Acourate PRO - Curve 5. PSY 1

File Edit View TD-Functions FD-Functions Crossover Recording Roc

adle B &8 & U oow o
Active 2 3 4] Samplerate W

Curve

Save this Curve




Name the File L Before 1-6 Oct and Save

+" Save all samples (Initial Folder = CNACOURATEVPT)

Save in: ‘ b P v| G2 E-

= Name ‘TYF‘E

~p

A EMM-6 Inverted.dbl

|4 EMM-6 Mic Calibration.dbl
|#) L Before Psy.dbl

) Pulse48Ldbl

A Pulse48R.dbl

| R Before Psy.dbl

Recent Places

L Before 1-6 Oct

Acourate Time Domain F...
Acourate Time Domain F...
Acourate Time Domain F...
Acourate Time Domain F...
Acourate Time Domain F...
Acourate Time Domain F...

File name: L Before 1-6 Ocf

Save as type: |TDS files 64-bit double precision (*.dbl)

[~ — Pulse48L

[~ — Pulse48R

[~ — LBefore Psy
[~ — R Before Psy

v — | Before 1-6 Oct
[T — Curves

Using Acourate to Generate FIR Filters




This is the measured impulse response of the LEFT Channel after applying 1/6™ Octave

smoothing.

15 P Y 7

I.‘J . L ‘\ .,f\_jrf\".‘
10 / . /'“\ - NS \
= | \ | = \u'r
5 LY, W
;.r‘ \‘g '-,Ur/\l |I
0 /
-5 I \
f

-10 y

s Measured Impulse Response of

/7 LEFT Channel after appling 1/6
/ '

20 o/ Octave smoothing

25/

-30

-35

-40

-45

-50

-55

.60 Acourate

100 1000 10000 2400

] 10

This should be similar to what you get in REW when you take the initial measurements and apply
a 1/6th Octave smoothing to the LEFT Channel.

Repeat the same steps for the Right Channel.

[ — Pulse4sL

[v — Pulse48R

- L Before Psy

[ — RBefore Psy

[~ — LBefore 1-6 Oct
[T — Curves




Make Curve 2 Active

mm - Curve 2: Pulse48R

File Edit View TD-Functions FD-Functions ¢

abE MOB6 &°

sl ESR [OF] SERSPESERSIN
urve ) ) ) )

« Acourate PRO - Curve 2: Pulse48R

File Edit View |TD-Functions FD-Functions Crossover Recording Rc
- | Psychoacoustics

‘ i H n H E: Phase Extraction F2

Active o1 Erequen_cy dependent Window (FDW) F3

Curve | Cut'N Window F4

Select 1/6 Octave.
Place the results in Curve 6

Acourate - Psychoacoustic Frequency Response

[ Psycho

Analysis

" Psychoacoustic

e sl

— Result Curve
" Pulse48L
_ Pulse48R
. L Before Psy

" R Before Psy

L Before 1-6 Oct

Compute PSY

Using Acourate to Generate FIR Filters
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[~ — PulsedslL

K] [v — Pulse48R

A | | RN S : [ L Before Psy

[ — R Before Psy

[~ — LBefore 1-6 Oct

[v'— psy_2
Uncheck Pulse48R
This is the result of 1/6"" Octave smoothing to the Right channel.
25
20 [~ — Pulse4sL
15 [~ — Pulse4arR
10 - L Before Psy
5 [ — RBefore Psy
["— LBefore 1-6 Oct
0 [v— psy_2

-5
-10
-15
-20

Make sure Curve 6 is Active

ﬁ Acourate PRO - Curve 6: PSY 2

File Edit View TD-Functions FD-Functions Crossover Recording Roo

QE—K ﬁ@@ AR ®© bW 0 1
éfrree | 1 2 3 4 5)@s | Samplerate

Save this Curve

ﬁ Acourate PRO - Curve 6: PSY_2
File Edit View TD-Functions FD-Functions Crossover Recording Room

@AlE o8 & 0 omw o 1

L 1

!éstr:’: ‘ 1 2 3 4 5 W6 ‘ Samplerate




Name this file R Before 1-6 Oct and Save

+" Save all samples (Initial Folder = CNACOURATEVPT)

Save in: ‘ b P v| G E-

=) MName ‘Type

~7 | EMM-6 Inverted.dbl Acourate Time Domain F...
Recent Places (2 Emm-6 Mic Calibration.dbl Acourate Time Domain F...
! | L Before 1-6 Oct.dbl Acourate Time Domain F...

| L Before Psy.dbl Acourate Time Domain F...

. | Pulse48Ldbl Acourate Time Domain F...
S | Pulse48R.dbl Acourate Time Domain F...

| R Before Psy.dbl Acourate Time Domain F...

Libraries

R Before 1-6 Oct

>

File name: R Before 16 Octdbl|

Save as type: |TDS files 64-bit double precision (*.dbl)

pA

[T — Pulse4sL

[~ — Pulse48R

[T — LBefore Psy

[ — RBefore Psy
[~ — LBefore 1-6 Oct
[+ — R Before 1-6 Oct
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Turn on these two curves.

L Before 1-6 Oct
R Before 1-6 Oct

[~ — Pulse4sL

[T — Pulse48R

[T — LBefore Psy

[ — RBefore Psy

[v — L Before 1-6 Oct
[+ — R Before 1-6 Oct

60 Acourate

10 100 1000 10000 2400C
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Zoom into the Region between 10Hz and 100Hz

60 Acourate

| 10 100 1000 10000 2400C

The bass rolls off below 20Hz.

The bass response is uneven between 50Hz and 100Hz.

25
20
15
10
5

0
-3
-10
-15
-20
-25

-60 Acourate

| 10 100

This can be easily corrected by Acourate.



Select the Region between 100Hz and 1000Hz

-60 Acourate

10 100 1000 10000 2400C

Zoom In

-60 Acourate

102 976

This needs to be smoothened out.



Select the Region between 1000Hz and 14000Hz

25
20
15

60 } Acourate

] 10 100 1000 10000 24000

Zoom In

1
25

20
15
10

. W

0

-5
-10
-15
-20
-25
-30
-35
-40
45
-50

-55
60 Acourate

Fairly Even

} 1023 10000 14129

The measured impulse response of the Left and Right channels above 1kHz is fairly even
fluctuating within a narrow band of 5dB. You may forego any Digital Correction above 1kHz.



Now that you have a fairly good picture of what needs to get addressed, let’s move on the

Analysis Part.

View the contents of your Project Workspace P1

C:\ACOURATE\P1

33587t Text Document 4 KB

1| Acourate.ini Configuration settings 3 KB
AcourateHistory.tut Text Document 7KB

£ EMM-6 Inverted.dbl Acourate Time Domain File 512 KB
.ﬁ. EMM-6 Inverted.wav WAV Audio File (WVLC) 513 KB
#| EMM-6 Mic Calibration.dbl Acourate Time Domain File 512 KB
A L Before 1-6 Oct.dbl Acourate Time Domain File 512 KB
~| L Before Psy.dbl Acourate Time Domain File 512 KB
ﬁ. LogSweep48_recwav WAV Audio File (VLC) 24473 KB

‘ |~ Pulsed48Ldbl Acourate Time Domain File 512 KB
‘ E] Pulse48R.dbl Acourate Time Domain File 512 KB
#| R Before 1-6 Oct.dbl Acourate Time Domain File 512 KB
A R Before Psy.dbl Acourate Time Domain File 512 KB

You will run all your analysis on the Measured Impulse Response of the Left and Right Channels.

Pulse48L
Pulse48R
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Start your Analysis with a clean slate

At the moment you have 6 curves loaded into Acourate.

[v — Pulse4sL

[v — Pulse48R

[v— LBefore Psy
[v— R Before Psy

[v — LBefore 1-6 Oct
[+ — R Before 1-6 Oct

Click on the Remove All button.

ﬁ Acourate PRO - Curve 6: R Before 1-6 Oct

File Edit View TD-Functio FD-Functions Crossover Recording Roon

B 1? Remove all ® FPW 0 1

Active |
Curve ‘ 1 02020405 @6 | Samplerate

You will be asked to confirm every time Acourate removes a curve.

Confirm =

@ Unload curveb: R Before 1-6 Oct. Proceed to clear?

Confirm

@ Unload curve5: L Before 1-6 Oct. Proceed to clear?

-
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Confirm

Confirm

Confirm

@ Unload curvel: Pulsed48L. Proceed to clear?

Using Acourate to Generate FIR Filters
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Now you have a blank canvas.

A Acourate PRO - Curve 1: Pulsed48L
File Edit View TD-Functions FD-Functions Crossover Recording Room Generate FIR-Functions Help <<
FRE GE6 & 0 omw o 1 2 3 a4 5 6 v ® LI
Active . . .
cume | @1 O2 O3 04 O5 O6 ] Samplerate W Vlew[ [#|Magnitude | Phase | Time Workspace= CAACOURATE\P1
[v] Auto
[ — curvel
[+ — Curve2
[#— Curve3
[V — Curved
I3 Curves
[+ — curves
0
Auto | Acourate
1023 10000 14129
@ |+ @ 1 10 100 = @ [ [1023193 [14120150 13105957 |
Curve 1 does not exist e — V3.1.6 ©2005-2024 by Dr. Ulri

All 6 Curves are empty

[+ — Curvel
[+ — Curve2
[+ — Curve3
[+ — Curve4
[v Curveb
[+ — Curveb
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Select Curve 1 to make it Active

% Acourate PRO - Curve 1: Pulse48L

File Edit View TD-Functions FD-Functions Crossover

Recording Roor

adBE MEB 40 omw o1

03 O4 Os5 O6 ‘ Sampleric 43000~ |

Load Pulse48L into Curve 1.

F% Acourate PRO - Curve 1: Pulse48L

File Edit View TD-Functions FD-Functions Crossover

Recording Roor

E @EB8 &0 oow o1

‘@1 02 O3 04 0Os Oe6 ‘ Samplerate W

«" Acourate - Select time domain signal to be read

Lookin: | | P1

v| 62 rE

[# 5o
e MName

‘ Type

133587 .txt
| AcourateHistory.txt
|A) EMM-6 Inverted.dbl
ﬂ EMM-6 Inverted.wav
| EMM-6 Mic Calibration.dbl
|#) L Before 1-6 Oct.dbl
|#) L Before Psy.dbl
Libraries & LogSweep48_recwav

Recent Places

Text Document

Text Document

Acourate Time Domain F...
WAV Audio File (VLC)
Acourate Time Domain F...
Acourate Time Domain F...
Acourate Time Domain F...
WAV Audio File (VLC)

Acourate Time Domain F...

w ||| Pulse48Ldbl

|| Pulse48R.dbl
Computer |#) R Before 1-6 Oct.dbl

@ A R Before Psy.dbl

Acourate Time Domain F...
Acourate Time Domain F...
Acourate Time Domain F...

MNetwork | 4 |

File name: Pulse48L.dbl

i |

Files of type: |Time domain signal files (*.pecm.” dbl* raw.* wav,* b "|
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20

10

-10
-20
30 Pulse48L

-40

-50

-60

-70

-80

-90

-100

-110

[¥ — PulseqsL
v — Curve2
¥ — curve3
¥ — Curves
[V — Curves
¥ — curves

Acourate

10 100 1000

Select Curve 2 to make it Active

«" Acourate PRO - Curve 2: empty

File Edit View TD-Functions FD-Functions Crossover

BAREE OB &0 omw o 1
3 4 5 6 ‘ Samplerate

Recording Roon

Load Pulse48R into Curve 2.

ﬁ Acourate PRO - Curve 1: Pulse48L

File Edit View TD-Functions FD-Functions Crossover Recording Roor

Fa‘ﬁi@. o‘ioiﬂ ® fow 0 1

Active

Curve ‘@1 2 .03 4 ()5 L6 ‘ Samplerate

10000

24000

78



«" Acourate - Select time domain signal to be read

20

10

-10

-20

-30

-40

-50

-60

-70

-80

-80

-100

-110

Recent Places

Lookin: | | P1

Libraries

A

Computer

“

Network

v| 62 rE

MName

‘Type

| 33587 .txt
| AcourateHistory txt
|A) EMM-6 Inverted.dbl
ﬁ EMM-6 Inverted.wav
| EMM-6 Mic Calibration.dbl
|#) L Before 1-6 Oct.dbl
|#) L Before Psy.dbl
ﬁ LogSweep48_recwav
|#) Pulse48Ldbl

Text Document

Text Document

Acourate Time Domain F...
WAV Audio File (VLC)
Acourate Time Domain F...
Acourate Time Domain F...
Acourate Time Domain F...
WAV Audio File (VLC)
Acourate Time Domain F...

||| Pulse48R.dbl

Acourate Time Domain F...

|#) R Before 1-6 Oct.dbl
|#) R Before Psy.dbl

Acourate Time Domain F...
Acourate Time Domain F...

Kl I

File name: Pulse43R dbl

i |

Files of type: |Time domain signal files (*.pecm.” dbl* raw.* wav,* b "|

10

¥ — Pulse4sl
[¥ — Ppulsessr
[V — Curve3
¥ — curves
v — Curves
¥ — curves
Acourate
100 1000 10000 24000
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« [~ — PpulseasL
10 v — Pulsed8R
[ — Curve3
0 v — Curved
W Curve5
-10 v — curves
-20
-30
40 Pulse48R
-50
-60
70
-80
-90
-100 1 Acourate
10 100 1000 10000 24000
[~ — Pulse48L
v — Pulsed48R
v — Curve3
v — Curved
[v Curve5
v — Curveb

These are the only 2 Curves you need to start your Analysis.
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Turn on both curves:

Pulse48L
Pulse48R

25
20
15
10

5

o

-10
15
20
-25
-30
-35
-40
-45
-50
-55
-60
-65
-70
75
-80
-85
-90
-a5

-100

-105

-110

[ — pulse4sL
[¥ — Pulse48R
[ — Curve3
[ — Curved
[v Curve>
[+ — Curve6

1\ " j\ ! ﬁ l‘f"mﬂ:h\ W 'I*IP-W'\I“"”
J 1\ ﬁﬁw‘ WM

l“ ‘|“,‘“Ju| |

Acourate

100

1000

10000

24000
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Check the TIME Chart.

" Acourate PRO - Curve 2: Pulse48R

File Edit View TD-Functions FD-Functions Crossover Recording Room Generate FIR-Functions Help <<

2R E Tu® J W omv (0 12 3 4|5 6 v K| LR

Active
Curve

[ 1®2 030205 5] Samplerate W View| [v]Magnitude | |Phase |[v)Time Workspace= CAACOURATE\PL

Sy TIME -
— Ry '(- ; n ; ulsed8L
10 | 1” | ﬁ AT R et it ¥ — PulsedgR
0 Y ?rl ﬂ' 1| Pl f |7— Curve3
-10 / v — Curved
20 d [¥— curves
-30 [v— curves
-40
-50
-60
-70
-80
-90
-100
(v Auto 110 | | | Acourate

10 100 1000 10000 24000
Qe 110106 =aF | |

Time domain 2 [Stepl: 0.00648 @ 0.95627s Sample: 45901
[ Auto [¥ — Step_Pulse48L
13 [V — Step_Pulse48R
[v'— curve3
1 ¥ — Curve4
¥ — curves
05 ¥ — Curve6
0
-05
1
[ Auto .15

0 01 0.2 03 04 05 06 07 08 09 1 11 12
QM @=ko& |

Selected Curve: 2 Status: original | V3.1.6 ©2005-2024 by Dr. Ul

Select the STEP Response
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Zoom into this Region

[v] Auto
15

0.5

-0.5

-1

v Auto 15 | |

0 01 0.2 03 04 05 06 07 08 09
H Q® =2 @& P11 14433 Jioe2s | @) 0007315 [0:030069 |C

Selected Curve: 2 Status: original e —

Ideally you would want the Step Response of the Left and Right Channels to be coincident.
They are not.

[+ Auto

15

1

05

0

-0.5

-1

[V Auto 15 Acourate

008 009 01 011 012 013 014 015 016 017 018 019 02 021 022 023 024 025 026 027 028 029 0.

Qe ® =1 @& Bs11 |14433 10923 | D [0:007315 [00.30069 |0:022754 Time Display Pulse

Acourate can fix this.



Room Macro 1: Magnitude Preparation

Room > Room Macro 1: Magnitude Preparation

Crossover Recording |Room Generate FIR-Functions Help <<

Room Macro 0: Prefilter Definition Ctrl+F10

m @ [Fow 0 | Room Macro 1: Magnitude Preparation Ctrl+F1
Room Macro 2: Target Curve Design Ctrl+F2

Samplerate @ Room Macro 3: Inversion Ctrl+F3
Room Macro 4: Filter Generation Ctrl+F4

Room Macro 5: Test Convolution Ctrl+F5

Room Macro &: Interchannel Phase Alignment Ctrl+F6

Create CPV for AcourateConvolver

Save Cor Filters for TV (8192 taps)

Save Cord8 to OpenDRC XML setting

Save Cor96 to miniDSP 2x4HD XML setting

Acourate - Room Macro 1: Amplitude Preparation =

| Room-Macrol ‘

Room Pulse |C:\ACOURATE\P1\PUI5&43L .dbl

Psychoacoustic Response ‘ Psychoacoustic hd

High Frequency Treatment 23000 Hz
Frequency Dependent Window / cycles
FDW Interpolation

Prefilter Run Macrol ‘

‘ W Exit |




Accept all the default values in Room Macro 1.

Your objective is to extract the Minimum Phase Response for the Left and Right Channels.
You are applying a Frequency Dependent Window:

15 cycles at the Low Frequency

15 cycles at the High Frequency

Run Macro 1

Information

+" Acourate PRO - Curve 2: Pulse48Rmp

File Edit View TD-Functions FD-Functions Crossover Recording Room Generate FIR-Functions Help <<
DBRE BBB & O omow o/1/2(3/45 6w X LK
Active | Na A A \ ; . m - -
ane (01 ®203 04 05 Os ] Samplerate W Vle'w[ [v] Magnitude ~ Phase [v]Time Workspace= C\ACOURATE\P1
V) Auto 20 [¥— Pulse48Lmp
10 [¥— Pulse48Rmp
v — Curve3
0 [¥— Curve4
[+ — curves
-10 [+ — curves
-20
-30
-40
-50
V) Auto _gg ] ] ] Acourate
10 100 1000 10000 24000

Curve 1 = Pulse48L Minimum Phase Response

Curve 2 = Pulse48R Minimum Phase Response

[v — Pulse48Lmp
[v — Pulse48Rmp

[v — Curve3
[v— Curve4
[v — Curves
[v — Curves
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View the contents of Project Workspace P1

C:\ACOURATE\P1

| 33587 txt Text Document 4 KB
3| Acourate.ini Configuration settings 3 KB
| AcourateHistorytxt Text Document 71 KB
|f';'| EMM-6 Inverted.dbl Acourate Time Domain File 512 KB
.ﬁ EMM-6 Inverted.wav WAV Audio File (VLC) 513 KB
|f';'| EMM-6 Mic Calibration.dbl Acourate Time Domain File 512 KB
Iﬁ'l L Before 1-6 Oct.dbl Acourate Time Domain File 512 KB
|f';'| L Before Psy.dbl Acourate Time Domain File 512 KB
.ﬁ LogSweep48_recwav WAV Audio File (VLC) 24473 KB
|f';'| Pulse48Ldbl Acourate Time Domain File 512 KB
| @ Pulse48Lmp.dbl Acourate Time Domain File 512 KB
|f';'| Pulse48R.dbl Acourate Time Domain File 512 KB
| @ Pulse48Rmp.dbl Acourate Time Domain File 512 KB
|f';'| R Before 1-6 Oct.dbl Acourate Time Domain File 512 KB
|f';'| R Before Psy.dbl Acourate Time Domain File 512 KB

Acourate has created two new Minimum Phase Response files:

Pulse48Lmp
Pulse48Rmp
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Crossover Recording Room | Generate FIR-Functions Help <<
i_ﬂ ‘ ‘ H M Room Macro 0: Prefilter Definition Ctrl+F10
@ |FD 0 Room Macro 1: Magnitude Preparation Ctrl+F1
Room Macro 2: Target Curve Design Ctrl+F2
] Samplerate I:I 8000 Room Macro 3: Inversion Ctrl+F3
Room Macro 4: Filter Generation Ctrl+F4
Room Macro 5: Test Convolution Ctrl+F5
Room Macro &: Interchannel Phase Alignment Ctrl+F6
Create CPV for AcourateConvolver
Save Cor Filters for TV (8192 taps)
Save Cord8 to OpenDRC XML setting
Save Cor96 to miniDSP 2x4HD XML setting
2 =
30.0
30 -Acuurate Target Designer @ 48000 Hz samplerate - BSEWQ@ 24000.000 Hz New Target
28 E Filter toggl
E LF Roll-Off
26 ¥ — Rooml HE Roll-Off
24 [¥ — Room2 PeakNDip
B [¥'— Target LowShelf
2 I [l Basic HighShelf
. [ oll- _
= C by | sl
= |—’ eal i argef
&
- é Fo HighShelf gt
8]
QLed®
1070 20000/ 0 IR Manager
: (or0 ] |
0 i
5]
]
-6 é
5]
10 é
o
-14 é
-16 é
-18 é
-20 = T T T T LELLLE] T T T T T T T 1] T T T T T T TT] T
10 100 1,000 10,000
-20.0
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Move the Blue Target Curve up by dragging the blue handle.

22
20
18
16
14
12

10/6.05

20000 / [a

!
Move the Target L

Curve Up

' ' '
[ (=)} =Y =] o M = [} =]

lgnore a few small dips.

22
20
18

20000 / ta

small dips

v Av 4
2
l Ignore these ' 1
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You want the blue line to be your Target Curve.

30
28
26
24
22

& B

'
o

-10
-12
-14
-16
-18
-20

=

V\CWWM

Target Curve

1000/ O

20000 /

10

100

1,000

10,000

Digital Correction will be applied only to those frequencies that fall above the Target Curve.



Turn on the Subsonic Filter at 15 Hz.

[+ — Room1

[+ — Room2
[v Target
|7. Basic

[~ < LF Roll-Off
[~ > HF Roll-Off
[~ 4 PeakNDip
[~ @ LowShelf
[~ @ HighShelf
[ Info

This will eliminate all frequencies below 15 Hz.

| Mew Target

—Filter toggle—,
LF Roll-Off
HF Roll-Off
PeakMNDip
LowShelf
HighShelf

&1 Last Target
| & ~tat \
| B Save Target ‘

| ' Exit |

This modifies the Target Curve.

Subsonic

20



The blue Target Curve slopes down sharply at 15 Hz as a result of applying the Subsonic filter.

22
20
18
16

i I A a1y, J
o] | '\ /ﬂ | lf
v

8 i

L

'
co

-10

-12

15 Hz Subsonic
Filter applied

-14
-16
-18

-20
10 100 1,000 10,000




You will not be applying any filtering above 10,000 Hz.

24
20
18
16

0 ]

14
12
10/ 6.05
8
6 \] fal WA\
4 1000/ 0 20000 /
2
0 L
-2
4 |
|
-6
e
]
|‘|
10 /|
|
-12 I'” No Filtering above
14 ”|| 10,000 Hz
-18 "
_20 l| ||
- 10 100 1,000 10,000

This will protect your tweeters.

It is never a good idea to boost your tweeters. You can potentially destroy them.

You should let your tweeters naturally roll off.

Note: You will be setting the High Frequency Limits for the Left and Right Channels when you

enter the parameters for Room Macro 3. You will do this later on Page 145.



Save Target

Subsonic

‘ &7 Last Target |

& *1qt

n Save Target

=

Qaerg®

‘ @HR Manager |

«" Acourate - Save your Target (Initial Folder = CAACOURATE\P1)

Save in: ‘ | P1 v| [ N5 A R g

J:: Name ‘Type

|A) EMM-6 Inverted.dbl Acourate Time Domain F...

| EMM-6 Mic Calibration.dbl Acourate Time Domain F...

|#) L Before 1-6 Oct.dbl Acourate Time Domain F...

|#) L Before Psy.dbl Acourate Time Domain F...

Dfeslctop |#) Pulse48Ldbl Acourate Time Domain F...
|#) Pulse48Lmp.dbl Acourate Time Domain F...
|#) Pulse48R.dbl Acourate Time Domain F...

Recent Places

Libraries |#) Pulse48Rmp.dbl Acourate Time Domain F...
| ™ |#) R Before 1-6 Oct.dbl Acourate Time Domain F...
|#) R Before Psy.dbl Acourate Time Domain F...

Target.dbl

File name: T:arqetdbl

Save as type: |Targetﬁ|e (*.dbl)
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Exit

| *.tgt |

| B Save Target |
[ ]

QAer®

| @HR Manager |

ﬁ Acourate PRO - Curve 3: Target

File Edit View TD-Functions FD-Functions Crossover Recording Room Generate FIR-Functions Help <<

BRE &G0 & 0 omv o123 4 5|6 v ® ALK

éﬁ:::f 1 2®3 4 5 6 ] Samplerate W \.'iew[ [v] Magnitude Phase Time Workspace= C\ACOURATE\P1
[¥) Auto
20
[v— Pulsed8Lmp
15 [#— Pulse48Rmp
[v— Target
10 [ — Curved
[ Curve5
° [v'— Curves
0
Target Curve
-5
-10

[v — Pulse48Lmp
[v — Pulse48Rmp
v — Target

(‘Wﬁ\@/\ o Cuned
,—\ o [v Curves
X,’\\ [v — Curves

Next, you will create Pre Filters for the Left and Right Channels.
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At the moment you have 3 Curves loaded:
Curve 1 = Pulse48Lmp (Minimum Phase)
Curve 2 = Pulse48Rmp (Minimum Phase)
Curve 3 = Target Curve

You are going to replace Curve 1 and 2 with the Measured Impulse Response curves:

Pulse48L
Pulse48R

Select Curve 1 to make it Active

+" Acourate PRO - Curve 1: Pulse48Lmp

File Edit View TD-Functions FD-Functions Crossover Recording Roc

@BE MO0 &0 omw o1
2 '3 4 5 6 | Samplerate W

Open File

+" Acourate PRO - Curve 1: Pulse48Lmp

File Edit View TD-Functions FD-Functions Crossover Recording Rool

MEB & U 0w o)1
23 4 5 6 | Samplerate [48000 ~|

Active

Using Acourate to Generate FIR Filters
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Select Pulse48L.dbl

«" Acourate - Select time domain signal to be read

Lookin: | | P1

| 2 >@E"

Name

‘Type

1 33587t
| AcourateHistory.txt
| EMM-6 Inverted.dbl
ﬁ EMM-6 Inverted.wav
|4 EMM-6 Mic Calibration.dbl
| L Before 1-6 Octdbl
| L Before Psy.dbl
ﬁ LogSweep48_recwav

Recent Places

Libraries

Text Document
Text Document

Acourate Time Domain F...

WAV Audio File (VLC)

Acourate Time Domain F...
Acourate Time Domain F...
Acourate Time Domain F...

WAV Audio File (VLC)

||| Pulse48Ldbl

Acourate Time Domain F...

1&#

Computer

|#) Pulse48Lmp.dbl

)| Pulse48R.dbl

|A) Pulse48Rmp.dbl

|#) R Before 1-6 Oct.dbl

Acourate Time Domain F...
Acourate Time Domain F...
Acourate Time Domain F...
Acourate Time Domain F...

< I

File name: |F’u|se48L.db|

Files of type:

15 /) _
g \" I WA

e

[v"— PpulsedsL

[ — Pulse48Rmp
[v — Target

[ — Curved

[+ — Curves

[v — Curve6

!
|
W

Bl ‘Lﬁm4ﬂiinln‘.lffllf|w;|rqﬂl_"Il,.q\.!"'mr i '
i !ﬂ"‘ll\ Yk

M TN

|Time domain signal files (*.pecm.” dbl* raw *wav b ¥ | Cancel

A

U
i
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Select Curve 2 to make it Active

« Acourate PRO - Curve 2: Pulse48Rmp

File Edit View TD-Functions FD-Functions Crossover Recording Roo

aBE MEB &0 oow o1

Active
Curve

Open File

Select Pulse48R.dbl

« Acourate - Select time domain signal to be read

Lookin: | | P1

l:r T
Loats MName

v| 62 rE

‘ Type

= | 33587.txt

RETEETE | AcourateHistory.txt
! (A EMM-6 Inverted.dbl
ﬂ EMM-6 Inverted.wav
L | EMM-6 Mic Calibration.dbl
S A L Before 1-6 Oct.dbl
|#) L Before Psy.dbl
Libraries & LogSweep48_recwav

w (A Pulse48Ldbl

|#) Pulse48Lmp.dbl

Text Document
Text Document

Acourate Time Domain F...

WAV Audio File (VLC)

Acourate Time Domain F...
Acourate Time Domain F...
Acourate Time Domain F...

WAV Audio File (VLC)

Acourate Time Domain F...
Acourate Time Domain F...

Computer || pylse48R.dbl

Acourate Time Domain F...

@ A Pulsed8Rmp.dbl
|#) R Before 1-6 Oct.dbl

Acourate Time Domain F...
Acourate Time Domain F...

Network | 4 | n

Pulse48R.dbl

File name:

Files oftype:

|Time domain signal files (*.pcm.”.dbl.* raw.* wav.,"b ¥ |

Open

Using Acourate to Generate FIR Filters
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[v"— PpulsedsL
[v'— Ppulsedsr
v — Target
[ — Curved
[v Curve>
[v — Curve6
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FD-Functions > Magnitude Difference

«" Acourate PRO - Curve 3: Target

File Edit View TD-Functions FD-Functions | Crossover Recording Room Generate FIR-Functions

= | Magnitude Inversion Ctrl+Alt+I
| i H n H Eg:: | ‘ ﬁ] || @ H| Magnitude Difference Ctrl+Alt+D
Active 0102 @3 O4 Magnitude Sum Ctrl+Alt+5
Curve = = = Magnitude Average Ctrl+Alt+A
Magnitude max. Envelope Ctrl+Al+E
Magnitude SplitNJoin Ctri+Alt+)
Auto Magnitude Limiter Ctri+Alt+L
] Magnitude Normalization Ctrl+Alt+N

20 Eix Level Compression

15 -

Reference Curve Compression
/;\ Linear Interpolation between Markers (linphase) Ctrl+Alt+B

Acourate - Difference of Amplitudes

[ MagnitudeDifference

—Source ] —— —Source 2——M — Result Curve

 Pulse48L  Pulse48L  Pulse48L
_ Pulse48R _ Pulse48R _ Pulse48R
_ Target _ Target _ Target

Curved Curved _ Curved

Curves Curves _ Curves

Curveb Curveb . Curveb

) minphase  (®) linphase || Limit result to max. 0 dB =
il
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Select Source 1 = Target
Select Linear Phase (Default)
Select Source 2 = Pulse48L

Result Curve = Curve 4

Acourate - Difference of Amplitudes

[ MagnitudeDifference

—Source ] —— Source J————— — Result Curve

" Pulse48L (=) Pulsed8L " Pulse48L

_ Pulse48R _ Pulse48R _ Pulse48R

(®) Target | Target | Target

Curved Curved

Curves Curves

Curveb| Linear Phase Curves _ Curveb

) minphase | (®) linphase || Limit result to max. 0 dB

Compute Magnitude Difference

Using Acourate to Generate FIR Filters 100



50
40
30
20
10

“ A/JW AL
E | |

-10
-20
-30

v — Pulse48L

¥ — Pulsed8R
v — Target

[V — MagDiff3-1
v Curves

v — Curve6

Run this operation again for the Right Channel.



+" Acourate PRO - Curve 4: MagDiff3-1

File Edit View TD-Functions FD-Functions | Crossover Recording Room Generate FIR-Functions
. | Magnitude Inversion Ctrl+Alt+]1
‘ i H n H E: |ﬁl H @ H Magnitude Difference Ctrl+Alt+D
Acti B . B Magnitude Sum Ctrl+Alt+5
Y101 02 03 @4 .
Curve | = = = === Magnitude Average Ctri+Alt+A
Magnitude max. Envelope Ctrl+Alt+E
Magnitude SplitNJoin Ctrl+Alt+)
Auto Magnitude Limiter Ctrl+Alt+L
65 Magnitude Normalization Ctrl+Alt+N
60 Eix Level Compression
55 Reference Curve Compression
50 Linear Interpolation between Markers (linphase) Ctrl+Alt+B

Acourate - Difference of Amplitudes

[ MagnitudeDifference

—Sourcel————
_ Pulsed8L
 Pulse48R
) Target
) MagDiff3-1

Curveb

Curveb

__ minphase (®) linphase

—Source 2
_ Pulsed8L

 Pulse48R

) Target

) MagDiff3-1
Curveb

Curveb

|| Limit result to max. 0 dB

— Result Curve

_ Pulsed8L
 Pulse48R
) Target

) MagDiff3-1
_ Curve5

_ Curveb

E |
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Select Source 1 = Target
Select Linear Phase (Default)
Select Source 2 = Pulse48R

Result Curve = Curve 5

Acourate - Difference of Amplitudes

[ MagnitudeDifference

—Source ] —— —Source 2-

_ Pulsed8L _ Pulsed8L

=

. Pulse48R () Pulse48R

. MagDiff3-1 __ MagDiff3-1

Curves Curves

Linear Phase Curveb

) minphase | (®) linphase || Limit result to max. 0 dB

— Result Curve

_ Pulsed8L
_ Pulse48R
| Target

[ MagDiff3-1

. Curveb

Compute Magnitude Difference for the Right Channel.

Using Acourate to Generate FIR Filters
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50
4n
30
20
10

-10
-20
-30
-40

[v — PulsedsL
[v — Pulsed8R
[ — Target

[¥"— MagDiff3-1
[¥ — MagDiff3-2

[v — Curves

Turn off Curve 1 = Pulse48L

Turn off Curve 2 = Pulse48R

[T — PulsedsL
[T — Pulse48R
[+ — Target

[ — MagDiff3-1
[¥ — MagDiff3-2
[+ — Curve6

‘} I}

il i:” I"Iulw 1l

"fw

F]‘””[I‘l“l'\' Al

Acourate

100

1000

10000

24000
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You want to eliminate everything above 0dB

Select Curve 4

«" Acourate PRO - Curve 4: MagDiff3-1

File Edit View TD-Functions FD-Functions Crossover Recording Roc

@WBE BEB &0 oow o
gﬁtni:: ﬁm Samplerate

FD-Functions > Magnitude Limiter

« Acourate PRO - Curve 4: MagDiff3-1

File Edit View TD-Functions FD-Functions | Crossover Recording Room Generate FIR-Functions
- | Magnitude Inversion Ctrl+Alt+I
| i H n H E: | ‘ m || @ H Magnitude Difference Ctrl+Alt+D
Acti o Magnitude Sum Ctrl+Alt+S
Y01 02 3 @3 :
Curve | -~ — 5 = == Magnitude Average Ctrl+Alt+A
Magnitude max. Envelope Ctrl+Al+E
Magnitude SplitNJoin Ctri+Alt+)
Auto | Magnitude Limiter Cirl+Alt+L
115 Magnitude Normalization Ctrl+Alt+N
110
Fix Level Compression
105 Reference Curve Compression
100
o Linear Interpolation between Markers (linphase) Ctrl+Alt+B
Enter OdB

Amplitude Limiter

Please enter limit in dB:
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45
40
35
30
25
20
15
10

ﬂ

/ . ' y i wvlﬂ\"w‘(‘

100 1000 10000 24000

b *u“ |"|WWMM'IHI' i W"\H" LI L

-10
-15
-20

—
(=]

Select Curve 5

« Acourate PRO - Curve 5: MagDiff3-2

File Edit View TD-Functions FD-Functions Crossover Recording Roc

@BbE MO8 & U oo o
Active ol @ @ :j_';.g 6 ‘ Samplerate W

Curve

+" Acourate PRO - Curve 5: MagDiff3-2

File Edit View TD-Functions FD-Functions | Crossover Recording Room Generate FIR-Functions
. | Magnitude Inversion Ctrl+Alt+1
‘ i H n H E: |fi H @ H Magnitude Difference Ctrl+Alt+D
Active [ . _ Magnitude Sum Ctrl+Alt+S
Curve | 1020304 Magnitude Average Ctrl+Alt+A
Magnitude max. Envelope Ctrl+Alt+E
Magnitude SplitNJoin Ctrl+Alt+)
Auto | Magnitude Limiter Ctrl+Alt+L
105 Magnitude Normalization Ctrl+Alt+N
100 Fix Level Compression
95 Reference Curve Compression
a0 Linear Interpolation between Markers (linphase) Ctrl+Alt+B
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Enter OdB

-Amplitude Limiter IFEJ X -.

Please enter limit in dB:

0 |

B

Everything above 0dB has been eliminated.

_\
Nothing above 0dB
>

b od N od A s e e o ow

|
=
(=]

'
—
—

e
WM
_—

| | | |
e r
U < R T

|
=
=]

Acourate |

10 100 1000 10000 24000
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Define a Region spanning between 80Hz and 200Hz by clicking with your Left and Right mouse
buttons.

T Y B SO S PR T R S« S L Tt NP R« S

—
o

1 ] ]
[ar [y [y
L ] =

1 1
=
IS

.'_.
o

80Hz 200Hz

10 100 1000

] ]
[y [y
a0 |
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Zoom In to this Region

1

[T — Pulsed8L
[7— Pulse48R
[v— Target

¥ — MagDiff3-1
[¥'— MagDiff3-2
[V — curves

[ R R N R T T T R o B~ |

e R
W e o

e e e
~N o v B

Acourate

—
o0

80 100 198

[T — PulsedsL
[~ — Pulse48R
[+ — Target

[V — MagDiff3-1
[¥ — MagDiff3-2
[+ — Curve6
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Find a spot where both the Left and Right Magnitude Differences are at OdB.

Preferably this spot should be below 200Hz if possible.

Higher the frequency, the more likely your Pre Filters will suffer from Pre-Ringing.

This is the spot under 200Hz where both the Left and Right Magnitude Differences are at OdB.

[v] Auto

th;ﬂJJG\Lﬂ-bAL:\J!{JDI—A‘DD—AMUJJﬁU

| | | | ' ' ' ' '
e e = e = =
L < Y T e =

This is the
Spot

Acourate

100

198



Zoom in closer to this spot

[ T E T T S B
[ T I < T N N R = T T N R 7% S ' B« |

' ' | '
e
[T =]

' ' ' '
= e e
~ o oW B

'
—
oo

Acourate

80 100 196
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After Zooming In, clear all Markers.

-15
-16
-17
-18

[+] Auto

80

Selected Curve: 5 Status: modified

RIGHT CLICK on this spot.

Clear Markers

Q < @ 1 10 100 ® E:@@

Note: It is important that you use your Right Mouse button. You are defining the Right side of
your Region. Do not use your Left Mouse button here.

RIGHT CLICK

© d N d A b RS R N oW os v oo =

| ' | ' | ' | ' |

[l e e i =

L= < - N e, =]
N

Acourate

165

185



Go back to Full Scale View

-18 -

Autg

Full Scale 100

1 10100 = & &4
|

Selected Curve: atus: modified

You have placed a RIGHT Marker (RM) at 174Hz.

You will be discarding everything to the Right of this marker while defining your Pre Filters.

Auto

7
6 Discard everything to the Right of the Right Marker
5
4
3
2
1
X [
1 ” 1
,2 ‘
3 : ‘ ‘ "'
-4 MR ‘ ‘
5 ‘ |
% | LW
: |
-8
9
-10
-11
12
-13
14
-15
-16
17
-18 Acourate
D Ato — — —
10 100 1000 10000 24000

You would apply the Pre Filters to the bass region below 174Hz.
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Remove Curve 1 = Pulse48L

« Acourate PRO - Curve 1: Pulse48L

File Edit View TD-Functions FD-Functions Crossover Recording Roor

@Bk GES &8 oow o

Confirm

@ Unload curvel: Pulsed48L. Proceed to clear?

Remove Curve 2 = Pulse48R

« Acourate PRO - Curve 2: Pulse48R

File Edit View TD-Functions FD-Functions Crossover Recording Roo

@Bk BEe &0 oow o
2::2\;& ﬁ 3.4 0)5 06 Samplerate

Confirm

@ Unload curve2: Pulse48R. Proceed to clear?

Using Acourate to Generate FIR Filters
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LT T N N N T S TR N - S

e e e i =
L L T S T N S,

[~ — Curvel
[~ — Curve2
v — Target
[v — MagDiff3-1
[ — MagDiff3-2
v — curves
Acouratel
10 100 1000 10000 24000

[T — Curvel

[T — Curve2

[v — Target

v — MagDiff3-1
[v — MagDiff3-2
[ — Curves
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Select Curve 4 = MagDiff3-1

+" Acourate PRO - Curve 4: MagDiff3-1

File Edit View TD-Functions FD-Functions Crossover Recording Room

@Bk MO6 46 omw o1
Active Samplerate v

Curve

TD-Functions > Phase Extraction

+ Acourate PRO - Curve 4: MagDiff3-1

File Edit View TD-Functions FD-Functions Crossover Recording Ro
. Psychoacoustics
E: | Phase Extraction F2

Active O1 (] Erequency dependent Window (FDW) F3
1

Curve Cut'N Window F4

[ Phase Extraction

Straight
Magnitude
below " Pulse48L

Straight
Magnitude 216064 | Hz " Pulse48R

above

‘0 — Result Curve

) Target

—Target Phase .  MagDiff3-1

(®) Minimum phase " MagDiff3-2

 Linear phase  Curves

 Excess phase

") Advanced: mixed phase | | (0..2)
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Click on the Right Marker button [RM].
This will populate the Straight Magnitude Above field

Target Phase = Minimum Phase

Place the Result in Curve 1

Acourate - Phase Extraction

[ Phase Extraction

Straight
Magnitude |D | Hz
below
Straight
Magnitude
above

Result Curve

174316 | Hz  Curve2

) Target

Target Phase __ MagDiff3-1
(&) Minimum phase © MagDiff3.2

__ Linear phase :
- P _ Curveb

| Excess phase

| Advanced: mixed phase |:| 0..2)

Calculate Phase
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Curve 1 = MinPhas4

7
3
5 [¥'— MinPhas4
4 [7— Curve2
3 [v— Target
[¥'— MagDiff3-1
2 [v— MagDiff3-2
1 v — Curves
0 ' '
; ey
,2 ‘
-3 : ‘ ‘l |'
4 | i |
5 | I |
,6 ‘ i
-7 1 ‘
-8
-9
-10
-11
-12
-13
-14
-15
-16
-17
-18 Acourat
10 100 1000 10000 24000
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Select Curve 5 = MagDiff3-2

« Acourate PRO - Curve 5: MagDiff3-2

File Edit View TD-Functions FD-Functions Crossover Recording Room

adRE MOB &0 oow o1
-' Samplerate v

TD-Functions > Phase Extraction

«" Acourate PRO - Curve 4: MagDiff3-1

File Edit View TD-Functions FD-Functions Crossover Recording Ro
. Psychoacoustics

|HH & H fE: ~ Phase Extraction F2

Active [ w; Erequency dependent Window (FDW) F3

Curve | = Cut'N Window F4

Acourate - Phase Extraction

[ Phase Extraction

Straight
Magnitude |'D | Hz
below
Straight
Magnitude
above

174316 |Hz |0

—Target Phase

(®) Minimum phase
__ Linear phase

| Excess phase

. Advanced: mixed phase |:| 0.2)

— Result Curve

_ MinPhas4

. Target
[ MagDiff3-1
) MagDiff3-2

_ Curveb

Using Acourate to Generate FIR Filters
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Curve 2 = MinPhas5

[ — MinPhas4
[+ — MinPhas5
v — Target

v — MagDiff3-1
¥ — MagDiff3-2
v — Curves

T

© d U & h kb A e ko ow s om oo
—1
—

18 1 1 1 Acourate |

10 100 1000 10000 24000

Uncheck Curves 4 and 5

[ — MinPhas4
[ — MinPhass
[v — Target

[T — MagDiff3-1
[T — MagDiff3-2
[ — Curves
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Zoom Into this region between 10Hz and 200Hz
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- L T T T T v Ry

' ' ' ' | ' | ' '
[ R =
[ ¥ T N =]

i

Acourate

10

[ — MinPhas4
[* — MinPhas5
v — Target

[T — MagDiff3-1
[T — MagDiff3-2
|7— Curvet

100

177
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Select Curve 1 = MinPhas4

« Acourate PRO - Curve 1: MinPhas4

File Edit View TD-Functions FD-Functions Crossover Recording Ro

MEB & H omow o
112 032 04 Os5 Oe ] Samplerate

Save this Curve as PreL

File Edit View TD-Functions FD-Functions Crossover Recording Ro

aBlE OB & U oow o
o |®1 2 3 a5 6 | Samplerate (43000 ~|

Curve
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+" Save all samples (Initial Folder = CNACOURATEVPT)

Savein: ‘ | P v| QM-

U = Name ‘ Type

|A) EMM-6 Inverted.dbl Acourate Time Domain F...

Recent Places [z enm-6 Mic Calibration.dbl Acourate Time Domain F...
|#) L Before 1-6 Oct.dbl Acourate Time Domain F...

|#) L Before Psy.dbl Acourate Time Domain F...

|#) Pulse48Ldbl Acourate Time Domain F...

|#) Pulse48Lmp.dbl Acourate Time Domain F...

|#) Pulse48R.dbl Acourate Time Domain F...

Libraries |#) Pulse48Rmp.dbl Acourate Time Domain F...
w |#) R Before 1-6 Oct.dbl Acourate Time Domain F...

‘ |#) R Before Psy.dbl Acourate Time Domain F...
Computer . Acourate Time Domain F..

“

File name: | Prel]

Save as type: |TDS files 64-bit double precision (*.dbl)

[ — PreL
[ — MinPhas5
[v — Target

[T — MagDiff3-1
[T — MagDiff3-2
[v — Curve6

This is your Pre Filter for the LEFT Channel.
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Select Curve 2 = MinPhas5

« Acourate PRO - Curve 2: MinPhas5

File Edit View TD-Functions FD-Functions Crossover Recording Roc

@Bk ME6 & U oow o :
4 5 6 ‘ Samplerate W

Save this curve as PreR

« Save all samples (Initial Folder = CAACOURATE\P1)

Save in: ‘ b P v| G E-

Name |Type
|A) EMM-6 Inverted.dbl Acourate Time Domain File
| EMM-6 Mic Calibration.dbl Acourate Time Domain File
|#) L Before 1-6 Oct.dbl Acourate Time Domain File
|#) L Before Psy.dbl Acourate Time Domain File
|#) PreL.dbl Acourate Time Domain File
|#) Pulse48Ldbl Acourate Time Domain File
|#) Pulse48Lmp.dbl Acourate Time Domain File
Libraries A Pulse48R.dbl Acourate Time Domain File
w |#) Pulse48Rmp.dbl Acourate Time Domain File
‘ |#) R Before 1-6 Oct.dbl Acourate Time Domain File
Computer |#) R Before Psy.dbl Acourate Time Domain File

@ |A) Target.dbl Acourate Time Domain File

Kl =

~

Save as type: |TDS files 64-bit double precision (*.dbl) "|

Y

[ — PrelL

¥ — PreR

[v — Target
[T — MagDiff3-1
[T — MagDiff3-2
[ — Curves
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View the contents of your Project Workspace P1

C:\ACOURATE\P1
| 33587t Text Document 4 KB
@ Acourate.ini Configuration settings 3 KB
| AcourateHistory.txt Text Document SKB
|="3'| EMM-6 Inverted.dbl Acourate Time Domain File 512 KB
.';‘. EMM-6 Inverted.wav WAV Audio File (VLC) 513 KB
|="3'| EMM-6 Mic Calibration.dbl Acourate Time Domain File 512 KB
|n";'| L Before 1-6 Oct.dbl Acourate Time Domain File 512 KB
|="3'| L Before Psy.dbl Acourate Time Domain File 512 KB
.';‘. LogSweep48_recwav WAV Audio File (VLC) 24473 KB
‘ @ PreL.dbl Acourate Time Domain File 512 KB
‘ E] PreR.dbl Acourate Time Domain File 512 KB
|="3'| Pulsed48L.dbl Acourate Time Domain File 512 KB
|n";'| Pulse48Lmp.dbl Acourate Time Domain File 512 KB
|="3'| Pulse48R.dbl Acourate Time Domain File 512 KB
|n";'| Pulse48Rmp.dbl Acourate Time Domain File 512 KB
|="3'| R Before 1-6 Oct.dbl Acourate Time Domain File 512 KB
|n";'| R Before Psy.dbl Acourate Time Domain File 512 KB
|="3'| Target.dbl Acourate Time Domain File 512 KB
Targettgt TGT File 2KB

You have created Pre Filters for your Left and Right Channels.
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Remove all the Curves and start with a blank slate.

File Edit View TD-Functions g FD-Functions Crossover Recording Roon

oW 01

Confirm

Confirm

Unload curved: MagDiff3-1. Proceed to clear?

Confirm

Unload curve3: Target. Proceed to clear?

Confirm

@ Unload curve2: PreB. Proceed to clear?

Using Acourate to Generate FIR Filters 127



Confirm

@ Unload curvel: Prel. Proceed to clear?

File Edit View TD-Functions FD-Functions Crossover Recording Room Generate FIR-Functions Help <<
@BRE @HB & U orw 01 2/3/4 5 6w XN LK
2:::::: [@1 0203040506 ] Samplerate View{ /| Magnitude | Phase | Time Workspace= CAACOURATE\P1
(v Auto
[ — curvel
v — curvez
[ — curve3
[T — curves
[T — Curves
[+ — curves
0
Acourate
@ Auto T T T T T T T T T
100 177
QM 1 210 = b @@ e e

Next, you are going to run through Macros O through 5
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Room Macro 0: Prefilter Definition

Crossover Recording |Room Generate FIR-Functions Help <<

m |?HM |—0| Room Macro 0: Prefilter Definition Ctrl+F10 ||
i o R | e e Room Macro 1: Magnitude Preparation Ctrl+F1
Room Macro 2: Target Curve Design Ctrl+F2
Samplerate @ Room Macro 3: Inversion Ctrl+F3
Room Macro 4: Filter Generation Ctrl+F4
Room Macro 5: Test Convolution Ctrl+F5
Room Macro &: Interchannel Phase Alignment Ctrl+F6

Create CPV for AcourateConvolver

Save Cor Filters for TV (8192 taps)

Save Cord8 to OpenDRC XML setting

Save Cor96 to miniDSP 2x4HD XML setting

Add your Left Side Pre Filter = PreL

Acourate - Room Macro 0: Prefilter definition

Room MacroQ

Left side prefilters

Add PreL

Right side prefilters

-

|| Prefilter Active
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« Acourate - Select Left Side Prefilter

Lookin: | | P1 v 6@

Name ‘ Type

|A) EMM-6 Inverted.dbl

| EMM-6 Mic Calibration.dbl
|#) L Before 1-6 Oct.dbl

|#) L Before Psy.dbl

|#) PreB.dbl

Acourate Time Domain F...
Acourate Time Domain F...
Acourate Time Domain F...
Acourate Time Domain F...
Acourate Time Domain F...

|[A] PreLdbl

Acourate Time Domain F...

|#) Pulse48Ldbl

|#) Pulse48Lmp.dbl

|#) Pulse48R.dbl

|#) Pulse48Rmp.dbl

|#) R Before 1-6 Oct.dbl
|#) R Before Psy.dbl

|A) Target.dbl

Acourate Time Domain F...
Acourate Time Domain F...
Acourate Time Domain F...
Acourate Time Domain F...
Acourate Time Domain F...
Acourate Time Domain F...
Acourate Time Domain F...

File name: PreL.dbl

Files of type: |F’reﬁherﬁ|e (*.dbl}

Using Acourate to Generate FIR Filters

130



Add your Right Side Pre Filter = PreR

Acourate - Room Macro 0: Prefilter definition

RD{:-m Macro0

Left side prefilters
CANACOURATEVP1\PreL.dbl

Right side prefilters

Add PreR

Prefilter Active
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«" Acourate - Select Right Side Prefilter

Lookin: | | P1

i
- Name

v] 62 rm-

| Type

|A) EMM-6 Inverted.dbl

| EMM-6 Mic Calibration.dbl
|#) L Before 1-6 Oct.dbl

|#) L Before Psy.dbl

Desktop [A) PreL.dbl

Recent Places

Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File

| [A] PreR.dbl

Acourate Time Domain File

|#) Pulse48Ldbl

Libraries @ Pulse48Lmp.dbl
A 2| Pulse48R.dbl
2| Pulse48Rmp.dbl
2| R Before 1-6 Oct.dbl
|#) R Before Psy.dbl
|A) Target.dbl

Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File

File name:

Files of type:

PreR.dbl

Prefilter file (*.dbl)

Using Acourate to Generate FIR Filters
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Your Pre Filters are now active.

Acourate - Room Macro 0: Prefilter definition

R.O{:-m Macro0

Left side prefilters
CA\ACOURATE\PI\PreL.dbl

Right side prefilters
CAACOURATE\P1\PreR.dbl

Pre Filters are now
Active

Exit
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Room Macro 1: Magnitude Preparation

Crossover Recording |Room | Generate FIR-Functions Help <<

Room Macro 0: Prefilter Definition Ctrl+F10

iﬂ @ [FoW 0 | Room Macro 1: Magnitude Preparation Ctrl+F1
Room Macro 2: Target Curve Design Ctrl+F2

Samplerate @ Room Macro 3: Inversion Ctrl+F3
Room Macro 4: Filter Generation Ctrl+F4

Room Macro 5: Test Convolution Ctrl+F5

Room Macro &: Interchannel Phase Alignment Ctrl+F6

Create CPV for AcourateConvolver

Save Cor Filters for TV (8192 taps)

Save Cord8 to OpenDRC XML setting

Save Cor%6 to miniDSP 2x4HD XML setting

Acourate - Room Macro 1: Amplitude Preparation =i X

| Room-Macrol ‘

Room Pulse |C:\ACOURATE\P1\PUI5&43L .dbl

Psychoacoustic Response ‘ Psychoacoustic hd

High Frequency Treatment 23000 Hz
Frequency Dependent Window / cycles
FDW Interpolation

Prefilter active j
| Prefilter Ej Run Macrol

‘ W Exit |

Run Macrol
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Information

@ Acourate : Room Macrol finished

Notice how the Bass Region below 174Hz has been smoothened out.

15 ’ Bass Region smoothened out

10

-10

-15

-20

-25

-30
-35
-40
-45
-50
-55
-60 I I I Acourate |
10 100 1000 10000 24000

The Pre Filters have done their job!
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Crossover Recording Room | Generate FIR-Functions Help <<

sm L I 1 [ ] Room Macro 0: Prefilter Definition Ctrl+F10
Ul‘ ‘i”ﬂ'i ‘_0 Room Macro 1: Magnitude Preparation Ctrl+F1
Room Macro 2: Target Curve Design Ctrl+F2

Samplerate @| Room Macro 3: Inversion Ctrl+F3
Room Macro 4: Filter Generation Ctrl+F4

Room Macro 5: Test Convolution Ctrl+F5

Room Macro &: Interchannel Phase Alignment Ctrl+F6

Create CPV for AcourateConvolver

Save Cor Filters for TV (8192 taps)

Save Cord8 to OpenDRC XML setting

Save Cor96 to miniDSP 2x4HD XML setting

This is your Target Designer Window

4 == x
25.0
Acourate Target Designer @ 48000 Hz samplerate - 6553§ 53513@@ 4418.027 Hz NewT
§ . ew Target
24
1 Filter toggl
22 LF Roll-Off
20 ] ¥ — Room1 HF Roll-Off
N [¥— Room2 PeakNDip
18 ¥ — Target Lowshelf
R 9
16 ] I [l Basic HighShelf
E ™ < LF Roll-Off :
1 | Subsonic |15
14 "> HF Roll-Off
12 E [” 4@ PeakNDip & Last Target
B " @ Lowshelf
R e
nro
& /\ n Save Target
6 DR R S iy
; VA /A -
‘] 100070 20000/0 ]
o aegm
o] |
2 é @ IIR Manager
e
6
-8 E
-10
-12 E
-14
-16
-18
-20
=22
-24
T T T T LELLLE] T T T T LN T T T T T T TT] T
10 100 1,000 10,000

-25.0
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Drag down the Left Drag Handle so that your blue Target Curve falls below the dips.

18

16

14

12

10

g ILMTT/AU /\\/ \J ’ !r\u
4 |' 1000/ 0 |'

[2} Target Curve [

Drag down on the Right Drag Handle to apply a gentle slope above 1000Hz.

F. Basic

[~ < LF Roll-Off
[~ HF Roll-Off
[~ 4@ PeakNDip
[~ @ LowShelf
[T @ HighShelf
[ Info

1000 /0

20000 / -3.2
O [ Target Curve \\ _l

137



Save this Target Curve and Exit

| NewTarget ‘

Filter toggl

LF Roll-Off
[v'— Room1l HF Roll-Off
[v"— Room2 PeakNDip
[¢ — Target LowShelf
v [l Basic HighShelf
AN Supsonicl1s |
[ @ PeakNDip | &0 Last Target ‘
[ @ LowShelf
[~ © HighShelf | T *1ot ‘
(I Info

« Acourate - Save your Target (Initial Folder = CN\ACOURATE\PL)

Savein: ‘ | P

| o2 >E

MName

| Type

|A) EMM-6 Inverted.dbl
| EMM-6 Mic Calibration.dbl
|#) L Before 1-6 Oct.dbl
|#) L Before Psy.dbl

|#) PreL.dbl

|#) PreR.dbl

|#) Pulse48Ldbl

|#) Pulse48Lmp.dbl

|#) Pulse48R.dbl

|#) Pulse48Rmp.dbl

|#) R Before 1-6 Oct.dbl
|#) R Before Psy.dbl

|A) Target.dbl

Libraries
Computer

“

Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File

Kl I

]

File name: Taretdbl

Save as type: |Targetﬁ|e (*.dbl)

Cancel

Using Acourate to Generate FIR Filters

Y

138



Clear all Markers

-1.0
QI @ 1 10100 @ @I@’ 02501
! i
Selected Curve: 3 Status: modified ! |

15

10

Target Curve

-10

-15

-20

-25

[v — Pulse48Lmp
[v — Pulse48Rmp

[v — Target
[T — Curves
(I Curved
[v — Curves

Everything above your Target Curve will be corrected.

Everything below your Target Curve will be left alone.
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Set a High Frequency Limit

Acourate allows you to set a High Frequency Limit to project your Tweeters.

Everything above this High Frequency Limit will be left alone allowing the Tweeters to naturally

roll off.

Let’s say you want to set a High Frequency Limit at some point above 10,000 Hz.

Use your Left and Right mouse buttons to define a Region between 10,000 Hz and 24,000 Hz.

15

10

-10

-15

-20

-25

-30

-35

-40

-45

-30

-55

-60

Acourate

10 100 1000 10000

Zoom in to this Region

24000



Ideally you want to find a spot above 12,000 Hz where the Left and Right channels cross (have
the same value).

In this case, the curves almost intersect at Spot A but not quite. There is a slight difference in

magnitude.

15

10

-10

-15

-20

-25

-30

-35

-40

-45

-30

-55

-60

Spot A

Acourate

10000

24000



The next best approach is to find Spot B and Spot C where the Left and Right Channels intersect
the brown Target Curve.

Both Spots B and C have the exact same magnitude, although they are at different frequencies.
This is perfectly fine.

You will choose Spot B to set the High Frequency Limit of the Left Channel in red.

You will choose Spot C to set the High Frequency Limit of the Right Channelin green.

Doing so will ensure the Left and Right correction curves have the same value (no gap between
the lines) above the Limit Frequencies.

15

10

-10

-15

-20

-25

-30

-35

-40

-45

-50

-55

-60

SpOt A SpOt C

Spot B

Acourate

10000

24000



Clear All Markers.

e

-60
Auto

10000

Clear all Markers

Q = @ 1 10 100 ®

Selected Curve; 3 Status: modified

Left Click to place a Left Marker at Spot B.

Left Click

You have created a Left Marker at 16,809 Hz

[ — Pulse48Lmp
[¥ — Pulse48Rmp

[ — Target
[v — Curve4
[v Curve>
[v — Curve6

arkL 0.986@16809.082 ‘

[v — Pulse48Lmp
[¥ — Pulse48Rmp

[ — Target
[v— Curve4
[v Curves
[v — Curves
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Right Click to place a Right Marker at Spot C.

Right Click

You have created a Right Marker at 17,974 Hz

v — Pulse48Rmp

Markl 0.986@16809.082

[V — Target [MarkR 0.914@17974.365

I
[v — Curved
[+ Curves
[+ — Curve6

[ — Pulse48Lmp
[¥ — Pulse48Rmp

[ — Target
[v — Curve4
[v Curve>
[v — Curve6
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Room Macro 3: Inversion

Crossover Recording |Room | Generate FIR-Functions Help <<

am |l I T [ ] Room Macro 0: Prefilter Definition Ctrl+F10

iﬂ| |£Hw |_0 Room Macro 1: Magnitude Preparation Ctrl+F1
Room Macro 2: Target Curve Design Ctrl+F2

Samplerate @| Room Macro 3: Inversion Ctrl+F3 |I

Room Macro 4: Filter Generation Ctrl+F4
Room Macro 5: Test Convolution Ctrl+F5
Room Macro &: Interchannel Phase Alignment Ctrl+F6

Click on the Left Marker button [LM] and the Right Marker button [RM] to set the High
Frequency Limits.

Select Stereo (default)

Acourate - Room Macro 3: Inversion

Room-Macro3

Room Pulse |C:\ACOURATE\P1\PUI5&43L

Target |C:\ACOURATE\P1\Target

use default target of= workspace [Target.dbl]

nghlfir:iltuency 16809.082 | (] active 17974.365 active

=

| . monol(®) stereo ‘

Run Macro3
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Information

@ Acourate : Room Macro 3 finished - Attenuation by correction filter is approx. -4.54 dB

Pulse48Linv
Pulse48Rinv

Acourate has created the Inverted Curves.

Using Acourate to Generate FIR Filters

[+ — Pulse48Lmp
[+ — Pulse48Rmp
[+ — Target
¥ — Pulse48Linv
[v'— Pulse48Rinv
[+ — Curves
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To get a better picture, turn off these two ¢

Pulse48Lmp
Pulse48Rmp

urves:

[ — Pulse48Lmp
[~ — Pulse48Rmp
[+ — Target

[+ — Pulse48Linv

—————————— | |¥ — Pulse48Rinv

[+ — Curve6

e

You can now clearly see how the Inverted curves look like.

[Pulse48L Inverted

S——

Pulse48R Inve

_'h‘
rted

o’

Horizontal Line means
No Correction

Note: The horizontal section above your High Frequency settings signifies that no correction will

be applied above your set limits.
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View the Full Scale.

Auto

Acqyrate

100 1000 10000 24000

1 10 100 = |- (&) [ [16809082 [17974365 [1165.283
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Clear Markers

Auto

-10
-11

-12
Auto

0
Q | @ 1 10 100 ®

Acourate

Clear Markers

1000 10000 24000

[— Pulsed8Lmp
[— Pulsed8Rmp
[ — Target
[¥ — Pulse48Linv
[v"— Pulse48Rinv
[+ — Curve6
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You will apply the Inverse Curves to get as close as possible to your Target Curve.

Target Curve

-10 Inverse Curves

-11

-12

Acourate

} 10 100 1000 10000 2400C
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Turn on all curves to visualize the correlation.

15

. : = ~ Jij \V A Py, V\\
5 . *\ ﬁ’\\ N SONPF o .\/4 \

-10 /
-15
-20
-25
-30
-35
-40
-45
-50
-55

-60 Acourate

10 100 1000 10000 24000

[v — Pulsed8Lmp
[v — Pulse48Rmp
[v — Target
[ — Pulse48Linv
[v'— Pulse48Rinv
[v — Curve6
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View the contents of your Project Workspace P1

You will find the two new Inverse Curves.

C:\ACOURATE\P1
|ﬂ] PreL.dbl Acourate Time Domain File 512 KB
|£] PreR.dbl Acourate Time Domain File 512 KB
|ﬂ] Pulsed48L.dbl Acourate Time Domain File 512 KB
‘ E] Pulse48Linv.dbl Acourate Time Domain File 512 KB
|ﬂ] Pulsed8Lmp.dbl Acourate Time Domain File 512 KB
|£] Pulse48R.dbl Acourate Time Domain File 512 KB
‘ E] Pulse48Rinv.dbl Acourate Time Domain File 512 KB

152



Room Macro 4: Filter Generation

Crossover Recording Room | Generate FIR-Functions Help <<

am I 1 [ Room Macro 0: Prefilter Definition Ctrl+F10
Ul‘ ‘EHM ‘_0 Room Macro 1: Magnitude Preparation Ctrl+F1
Room Macro 2: Target Curve Design Ctrl+F2

Samplerate @ Room Macro 3: Inversion Ctrl+F3

i Room Macro 4: Filter Generation Ctrl+F4

Room Macro 5: Test Convolution Ctrl+F5

Room Macro &: Interchannel Phase Alignment Ctrl+F6

Create CPV for AcourateConvolver

Save Cor Filters for TV (8192 taps)

Save Cord8 to OpenDRC XML setting

Save Cor96 to miniDSP 2x4HD XML setting

These are the default settings for the ExcessPhase Window.

Acourate - Room Macro 4: Filter Generation

Room-Macrod

Crossover Detection: 1-way system

Room Pulse CAMACOURATENPINPulsed 8L

Excessphase window / |3 | ‘2 ‘_:' ‘3 ‘ cycles | Extra delay Ijl%fljl%

Max. correction gain (0.0 |dB

Filter samplerate . 44 48 88 | |96 | 176 192 352 @ 384

Add. output format | ¥|  Minimumphase | Double length

Pre-ringing comp. E@ ! E%

Subsonic

_ ' mono (®) stereo ‘ | Prefilter ICPA

Using Acourate to Generate FIR Filters
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David recommends these settings for the ExcessPhase Window.

Acourate - Room Macro 4: Filter Generation

Crossover Detection: 1-way system

Room Pulse CANACOURATEVPIPulsed8L ‘ dbl

_ Extra delay E@ / E@

=

Filter samplerate 44 ~ 42 88 96 176 192 352 384

Add. output format | v| . Minimumphase = Double length

Pre-ringing comp. El% / El% -

Subsonic

-

_ mono | Prefilter | |ICPA -Ejmm-

Run Macro4

Information

@ Acourate : Room Macro4 finished

Correction files have been generated
and are ready to use

=

Note: Applying this Filter will results in a Filter Insertion Loss of -4.4dB
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View the contents of your Project Workspace P1.

You will find several new files.

C:\ACOURATE\P1

| 33587t Text Document 4 KB
@ Acourate.ini Configuration settings JKB
| AcourateHistory.txt Text Document SKB

‘ E] Corll48.dbl Acourate Time Domain File 512 KB
‘ E] CorlR48.dbl Acourate Time Domain File 512 KB
‘ E] CorTestl48.dbl Acourate Time Domain File 512 KB
‘ E] CorTestR48.dbl Acourate Time Domain File 512 KB
E] EMM-6 Inverted.dbl Acourate Time Domain File 512 KB
.';‘. EMM-6 Inverted.wav WAV Audio File (VLC) 513 KB
E] EMM-6 Mic Calibration.dbl Acourate Time Domain File 512 KB
E] L Before 1-6 QOct.dbl Acourate Time Domain File 512 KB
E] L Before Psy.dbl Acourate Time Domain File 512 KB
.';‘. LogSweep48_recwav WAV Audio File (VLC) 24473 KB
E] PreL.dbl Acourate Time Domain File 512 KB
E] PreR.dbl Acourate Time Domain File 512 KB
E] Pulsed48L.dbl Acourate Time Domain File 512 KB
E] Pulse4€Linv.dbl Acourate Time Domain File 512 KB
E] Pulsed8Lmp.dbl Acourate Time Domain File 512 KB
E] Pulse48R.dbl Acourate Time Domain File 512 KB
E] Pulse48Rinv.dbl Acourate Time Domain File 512 KB
E] Pulse48Rmp.dbl Acourate Time Domain File 512 KB
E] R Before 1-6 Oct.dbl Acourate Time Domain File 512 KB
E] R Before Psy.dbl Acourate Time Domain File 512 KB
E] Target.dbl Acourate Time Domain File 512 KB
| Target.tgt TGT File 2KB

‘ E] vecinL.dbl Acourate Time Domain File 512 KB
‘ E] vecinR.dbl Acourate Time Domain File 512 KB
‘ E] vecoutL.dbl Acourate Time Domain File 512 KB
‘ EI vecoutR.dbl Acourate Time Domain File 512 KB
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Crossover Recording Room | Generate FIR-Functions Help <<

ar| [ I T [ | Room Macro 0: Prefilter Definition Ctrl+F10
ﬂ‘ ‘i”ﬂ'i ‘_0 Room Macro 1: Magnitude Preparation Ctrl+F1
Room Macro 2: Target Curve Design Ctrl+F2

Samplerate @ Room Macro 3: Inversion Ctrl+F3
Room Macro 4: Filter Generation Ctrl+F4

~ Room Macro 5: Test Convolution Cirl+F5

Room Macro &: Interchannel Phase Alignment Ctrl+F6

Create CPV for AcourateConvolver

Save Cor Filters for TV (8192 taps)

Save Cord8 to OpenDRC XML setting

Save Cor96 to miniDSP 2x4HD XML setting

Confirm

@ Acourate: Overwrite existing curves 1, 2 andfor 3 7
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You will get this Information Window.

Information

Acourate : ICCC - Interchannel Cross Correlation [Blauert/Braasch/Griesinger]

QOriginal signals:

ICCC10: the very early correlation value [0 ~ 10ms] is: 87.9%,
ICCC20: the very early correlation value [0 ~ 20ms] is: 79.5%,
ICCC80: the early correlation value [0 ~ 80ms] is: 67.5%,
ICCClate: the late correlation value [80 ms ~ pulse end] is: 17.2%,

ICCC: the overall cross correlation value is: 65.7%,

Corrected signals:

ICCC10: the very early correlation value [0 ~ 10ms] is; 89.8%, the difference is: 1.9%
ICCC20: the very early correlation value [0 ~ 20ms] is: 84.0%, the difference is: 4.5%
ICCC80: the early correlation value [0 ~ 80ms] is: 72.9%, the difference is: 5.5%
ICCClate: the late correlation value [80 ms ~ pulse end] is: 9.1%, the difference is: -8.1%
ICCC: the overall cross correlation value is: 71.8%, the difference is: 6.0%

Remark: a value of 100% means perfect identity of signals

The Interchannel Cross Correlation has improved slightly over the Original Signals.
ICCC Overall Before = 65.7%

ICCC Overall After = 71.8%
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You are viewing the Magnitude, Phase and Time of the Test Convolution.

+" Acourate PRO - Curve 1: TestL

File Edit View TD-Functions FD-Functions Crossover Recording Room Generate FIR-Functions Help <<
25:: @102 030405 ] lago00 ~| IViewl [¥|Magnitude [/ Phase  [+/] Time J I Workspace= CAACOURATE\PL
Bins 32769
Max 15.280@2990479
0 v — TestL Min -302.190@0.000
v — TestR MaxM 5.272918@11256.592
- [T — vecinL | MinM 5.273@11256.592
100 ["— vecink Diff 0.000
F [~ — vecoutl | Markl 5.273@11256.592
150 Magnitude ™ — vecoutr | MarkR 5.273@11256.592
Diff 0.000
Acourate
10 100 1000 10000 24000
) Auto 200 F et
["— TestR
¥ — vecinL
180
¥ — vecinR
160 Phase ¥ — vecoutl
¥ — vecoutR
140
| Auto Acourate
10 100 1000 10000 24000
Phase Display | - Phase  Unwrap (%) Group delay
Taps 65336
Max 1.1528@6000
[V — Step Testl Min -0.2414@6002
[V — Step_TestR MaxM NAN
! Time [~— Step_vecinl | MinM NAN
05 M— Step_vecinR
M— Step_vecoutl
0 M— Step_vecoutR
RMS=0006387
A sTEP
04 05 06 07 08 09 1 11 12 1.
o In | |Q| [0.00000 [0:0.00000 [0:0.00000 |  Time Display [ i pulse| @ Step| ) RMSLog ( JETC Reverb [l
Selected Curve: 1 Status: modified e | V3.1.6 ©2005-2024 by Dr. Ulrich Briiggemann, AudioVero
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Take a closer look at Magnitude, Phase and Time.

View Magnitude only.

Time Workspace= CNACOURATEVPL

5 6 | Samplerate (48000 « View{ [] Magnitude

®
b=
N
(7]
S

. V Y v 1 5 .,Y T 1;‘ "ll”""l] ““H '.I"’Ir. III‘__I.
10 i |

v — Testl

v — TestR
(I vecinL
[T — vecinR
[ vecoutl
[T — vecoutr

The predicted Frequency Response Curves are looking good.

They will appear smoothened when you apply a Psychoacoustic Filter or a 1/6" Octave
smoothening.



View Phase Only.

Active . )
T |®L 2 03 4 )5 & | Samplerate [48000 | Vlew| Time Workspace= CAACOURATE\PL
210
Auto 210
205
200
195
190
185
180
175
170
165
160
155
150
145
140
135
130 Group Delay
125 |
Auto
10 100 1000 2400C
124
@ I @ 1 10 100 = | @ g [11256592 [11256592 [poco Phase Display | ' Phase _ Unwrap| (& Group delay
[T — TestL
[T— TestR
¥ — vecinl
¥ — vecinR
v — yecoutl
v — vecoutR
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View Time Only.

Magnitude

'S

Samplerate W View [

Workspace= C\ACOURATE\P1

[v— Step_TestL
F— Step_TestR
|_— Step_vecinL
|_— Step_vecinR
r Step_vecoutlL
M— Step_vecoutR

STEP

01 0.3 04 05 0.6 07 08 0.9 11

QmMHa® =g

lo

1.

| @ [0000000 [0:000000 [0:0.00000 |  Time Display [

Pulse RMSLog ET(C

=

Selected Curve: 1 Status: modified [

V3.1.6 ©2005-2024 by Dr. L
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Zoom into this shaded region.

11
1
0.9
0.3
0.7
0.6
0.5
04
0.3
0.2
01
0
-0.1
-0.2
-0.3
-04
-0.5
-0.6
-0.7
-0.8
-0.9

- -1
[v] Auto
0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9

H QA@® =k @@ b o B | @ |0000000 |0:0.000




This is looking fairly good.

17
16
15
14
13
12
11

09
08
07
06
05
0.4
03
0.2
01

-01
-0.2

-03 ‘
-04
-035
-06
-07
-0.8
-09

Acourate

] 007 008 009 01 o011 012 013 014 015 016 017 018 019 02 021 022 023 024 025 026 027 028 029

v Step_TestL
v Step_TestR
- Step_vecinlL
[— Step_vecinR
- Step_vecoutl
[— Step_vecoutR

Ideally, the Step Response of the Left and Right Channels should be coincident.
This can be addressed by running Macroé.

For now, you will skip Macros6 and Generate the Output Filters to be used in ROON.



View the contents of your Project Workspace P1
You will find a new folder named TestConvolution.

C:\ACOURATE\P1\

| | TestConvolution

File folder

| 33587.1xt
3| Acourate.ini
| AcourateHistory.txt
|A] Corll48.dbl
A CorlR48.dbl
|A] CorTestL48.dbl
A CorTestR48.dbl
A EMM-6 Inverted.dbl
.':'h EMM-6 Inverted.wav

|ﬂ EMM-6 Mic Calibration.dbl

| L Before 1-6 Oct.dbl

] L Before Psy.dbl

.':'h LogSweep48_recwav

|| PreLdbl

A PreR.dbl

|| Pulse48Ldbl

] Pulse48Linv.dbl

| Pulse48Lmp.dbl

A Pulse48R.dbl

A Pulse48Rinv.dbl

| Pulse48Rmp.dbl

| R Before 1-6 Oct.dbl

A R Before Psy.dbl

A Targetdbl
Target.tgt

|| vecinLdbl

] vecinR.dbl

A vecoutLdbl

A vecoutR.dbl

Text Document
Configuration settings
Text Document

Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
WAV Audio File (VLC)
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
WAV Audio File (VLC)
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
TGT File

Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File

Acourate Time Domain File

4 KB
3KB

8 KB
512 KB
512 KB
512 KB
512 KB
512 KB
513 KB
512 KB
512 KB
512 KB
24473 KB
512 KB
512 KB
512 KB
512 KB
512 KB
512 KB
512 KB
512 KB
512 KB
512 KB
512 KB
2KB
512 KB
512 KB
512 KB
512 KB

164



Open the TestConvolution folder.

C:\ACOURATE\P1\TestConvolution\

| [ Pulse48Ldbl

Acourate Time Dao...

512 KB

| A Pulse48Rdbl

Acourate Time Do...

512 KB

These are your predicted Impulse Response curves of your Left and Right Channels.

You can compare them against the measured Impulse Response curves of your Left and Right

Channels.

Pulse48L.dbl

Pulse48R.dpl

C:\ACOURATE\P1\
|#] PreL.dbl Acourate Time Domain File 512 KB
|#] PreR.dbl Acourate Time Domain File 512 KB
‘ |ﬂ] Pulsed48L.dbl Acourate Time Domain File 512 KB
|#] Pulsed8Linv.dbl Acourate Time Domain File 512 KB
|| Pulsed8Lmp.dbl Acourate Time Domain File 512 KB
‘ Iil Pulse48R.dbl Acourate Time Domain File 512 KB
|#] Pulsed48Rinv.dbl Acourate Time Domain File 512 KB
|~ Pulse48Rmp.dbl Acourate Time Domain File 512 KB
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Output the Filters for ROON

Room > Room Macro 4: Filter Generation

Crossover Recording |Room Generate FIR-Functions Help <<

anl | I T [ ] Room Macro 0: Prefilter Definition Ctrl+F10
iﬂ| |£HM |_0 Room Macro 1: Magnitude Preparation Ctrl+F1
Room Macro 2: Target Curve Design Ctrl+F2

Samplerate @ Room Macro 3: Inversion Ctrl+F3

i Room Macro 4: Filter Generation Ctrl+F4

Room Macro 5: Test Convolution Ctrl+F5

Room Macro &: Interchannel Phase Alignment Ctrl+F6

Create CPV for AcourateConvolver

Save Cor Filters for TV (8192 taps)

Save Cord8 to OpenDRC XML setting

Save Cor96 to miniDSP 2x4HD XML setting

You will be generating Filters for all Sample Rates. Check all boxes.

Acourate - Room Macro 4: Filter Generation

Room-Macro4 \

Crossover Detection: 1-way system

Room Pulse |C:\ACDURATE\P1\PuIse48L ‘ dbl
Excessphase window / |2 | ‘5 ‘ ! ‘2 ‘ cycles  Extra delay Ijl%fljl%
Max. correction gain dB

Filter samplerate  [(v]44 v 438 (V]88 [v]96 [v]176 [v]192 [v|352 (v]

Add. output format . Minimumphase = Double length

Pre-ringing comp. E@ / E% Previous gain ratio: -4.395 [dB]

Subsonic

" mono (&) stereo ‘ | Prefilter ICPA
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Select Output Format = Acourate for Roon ZIP (WAV+cfg)

Acourate - Room Macro 4: Filter Generation

[ Room-Macro4

Crossover Detection: 1-way system

Room Pulse |C:\ACOURATE\P1\PUI5&43L ‘ dbl

Excessphase window / |2 | ‘5 ‘ i ‘2 ‘ cycles  Extra delay E@fﬂ%
Max. correction gain dB

Filter samplerate w44 v 48 [v]188 [v]96 [v]176 [v]192 [v]352 [v]384

Add. output format | . _ Minimumphase | Double length
-
AcourateConvolver CPV Previous gain ratio: -4.395 [dB]

| Acourate for Roon ZIP (WAV+cfg) Subsonic

Acou = for JRiver (WAV 0

Pre-ringing comp.

Acourate for HLC ZIP (32bit WAV +cfg
64 bit multiway WAV (EqualizerAPO) =

64 bit stereo WAV | Run Macro4
64 bit mono WAV (HQPlayer...)
32 bit multiway WAY —
32 bit stereo WAV

[ 32 bit mono WAV (SIR2, Reverberate.. [

. mono (®) stered
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Acourate - Room Macro 4: Filter Generation

[ Room-Macro4

Crossover Detection: 1-way system

Room Pulse C\ACOURATE\P1\Pulse48L | dbi

Excessphase window ,.f |2 | ‘5 ‘_f ‘2 ‘ cycles  Extra delay Ijl@fljl@
Max. correction gain dB

Filter samplerate [v]4a v 48 (v]88 [v]96 [v]176 [v]192 [v] 352 [v]384

w|  Minimumphase = | Double length

Previous gain ratio: -4.395 [dB]

Subsonic

| Prefilter ICPA

Run Macro4

Acourate for Roon

Acourate for Roon

Please define filename [allowed chars A.Z, a.z, 0..9]:

Moab-P1
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Information

@ Acourate : Room Macro4 finished

Correction files have been generated
and are ready to use

Correction filter gain ratio approx.: -4.4

Note: Using this filter will result in a reduction in gain by -4.4dB
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View the contents of your Project Workspace P1

C:\ACOURATE\P1
| | . Acourate4Roon File folder

| TestConvolution File folder

| 33587t Text Document 4 KB
| Acourate.ini Configuration settings 3 KB

| AcourateHistory.txt Text Document 9 KB
IE Corll44.dbl Acourate Time Domain File 512 KB
IE CorllL48.dbl Acourate Time Domain File 512 KB
IE CorllL88.dbl Acourate Time Domain File 512 KB
IE Corll96.dbl Acourate Time Domain File 512 KB
IE CorlLl76.dbl Acourate Time Domain File 512 KB
IE Corll192.dbl Acourate Time Domain File 512 KB
IE Corll352.dbl Acourate Time Domain File 1,024 KB
IE Corll384.dbl Acourate Time Domain File 1,024 KB
IE CorlR44.dbl Acourate Time Domain File 512 KB
IE CorlR48.dbl Acourate Time Domain File 512 KB
IE CorlR88.dbl Acourate Time Domain File 512 KB
IE CorlR96.dbl Acourate Time Domain File 512 KB
IE CorlR176.dbl Acourate Time Domain File 512 KB
IE CorlR192.dbl Acourate Time Domain File 512 KB
IE CorlR352.dbl Acourate Time Domain File 1,024 KB
IE CorlR384.dbl Acourate Time Domain File 1,024 KB
IE CorTestL48.dbl Acourate Time Domain File 512 KB
IE CorTestR48.dbl Acourate Time Domain File 512 KB
IE EMM-6 Inverted.dbl Acourate Time Domain File 512 KB
.':’h EMM-6 Inverted.wav WAV Audio File (VLC) 513 KB
IE EMM-6 Mic Calibration.dbl Acourate Time Domain File 512 KB
IE L Before 1-6 Oct.dbl Acourate Time Domain File 512 KB
IE L Before Psy.dbl Acourate Time Domain File 512 KB
.':'h LogSweep48_recwav WAV Audio File (VLC) 24473 KB

You have a new folder named Acourate4Roon
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Examine the contents of the Acourate4Roon folder:

C:\ACOURATE\P1\Acourate4Roon\

.ﬁ CorlS44.wav WAV Audio File (V... 1,025 KB
.ﬁ. CorlS48.wav WAV Audio File (V... 1,025 KB
& CorlS88.wav WAV Audio File (V... 1,025 KB
& CorlS96.wav WAV Audio File (V... 1,025 KB
& CorlS176.wav WAV Audio File (V... 1,025 KB
& CorlS192.wav WAV Audio File (V... 1,025 KB
& CorlS352.wav WAV Audio File (V... 2,049 KB
& CorlS384.wav WAV Audio File (V... 2049 KB
Cor2.0_44.cfg CFG File 1KB
Cor2.0_48.cfg CFG File 1KB
Cor2.0_88.cfg CFG File 1KB
Cor2.0_96.cfg CFG File 1KB
Cor2.0_176.cfg CFG File 1KB
Cor2.0_192.cfg CFG File 1KB
Cor2.0_352.cfg CFG File 1KB
Cor2.0_384.cfg CFG File 1KB

‘ i, Moab-Pl.zip Compressed (Zipp... 9,750 KB

You will find a ZIP file named Moab-P1.zip.

You will be importing Moab-P1.zip into ROON’s Convolution Engine.
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Compare the Measured and Predicted Impulse Response Curves

Apply 1/6" Octave smoothing to both the Measured and Predicted Impulse Response Curves.

These are your Measured Impulse Response Curves:

C:\ACOURATE\P1
‘ |~ Pulsed48Ldbl Acourate Time Do... 512 KB 5/11/2025 8:01 PM ‘
fi| Pulsed48Linv.dbl Acourate Time Do.. 512 KB 5/12/2025 5:48 PM
A Pulsed8Lmp.dbl Acourate Time Do... 512 KB 5/12/2025 4:55 PM
‘ E] Pulse48R.dbl Acourate Time Do... 512 KB 5/11/2025 8:.01 PM ‘
You have already applied 1/6" Octave Smoothing to them.
| E] L Before 1-6 Oct.dbl Acourate Time Do... 512 KB 5/11/2025 10:55 PM |
‘ Iil R Before 1-6 Oct.dbl Acourate Time Do... 512 KB 5/11/202511:11 PM ‘

You will find the Predicted Impulse Response Curves under the TestConvolution folder.

C:\ACOURATE\P1\TestConvolution\

| [R] Pulse48Ldbl Acourate Time Do...

512 KB

5/12/2025 6:12 PM |

| @ Pulse48R.dbl Acourate Time Do...

512 KB

5/12/2025 6:12 PM |

Apply 1/6'" Octave Smoothing to both.

172



Compare the Measured vs Predicted Impulse Response Curves of the Left Channel.

Tip: Uncheck Auto Scaling of the Y-axis.
Enter 20 for the upper bound of the Y-axis
Enter -30 for the lower bound of the Y-axis

BT Measured
Uncheck

w0 l \ A‘\{v AA’M ,\’ "w .A" e WA

' , __

Predicted

-10

-20

Acourate
0

10 100 1000 10000 24000

v — L Before 1-6 Oct
v — L After 1-6 Oct

[T — Curve3
[T — Curve4
[ Curves
[T — Curves
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Compare the Measured vs Predicted Impulse Response Curves of the Right Channel.

Auto
? “ AM LWAPIRY
W AT
| v 4 Ay b
V ' ; " W
0 Predicted
-10
-20
Acourate,
Auto -30
10 100 1000 10000 24000

[+ — R Before 1-6 Oct
[+ — R After 1-6 Oct

[T — Curve3
[T — Curve4
(I Curve>
[T — Curve6
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Here are the Predicted Impulse Response Curves of the Left and Right Channels superimposed
together.

10

TRV AT, ﬂ
L |/ \J/ \f L WY

v

-10

|
-20 |
n‘

Acourate

30 10 100 1000 10000 24000

Tip: Uncheck Auto Scaling on the Y-axis.

Enter 15 as the upper bound of the Y-axis
Enter -30 as the lower bound of the Y-axis

You skipped Macro6 during the creation of the output Filters encapsulated in Moab-P1.zip.
Next, you will run Macro6 that will add Time Domain corrections.

This part is optional.



Copy Project Workspace P1 to P2

Launch Acourate v3

Your current Project Workspace is C:\ACOURATE\P1

ﬂ Acourate PRO - Curve 1: empty

File Edit View TD-Functions FD-Functions Crossover Recording Room Generate FIR-Functions Help <<

ERE e 4 U omvw o0 1 2 3 4 5 6 cev N L IR

g?r:': @1 ()2 ()3 ()4 ()5 (16 | Samplerate 48000 ¥| View| [¥Magnitude | |Phase | |Time Warkspace= CAACOURATE\P1
[¥] Auto

Current Workspace =

CNACOURATE\P1

File > Copy Actual Workspace Content to a New Workspace

£

File Edit View TD-Functions FD-Functions Crossover Recording |

Select/Create Project Workspace Directory
Copy Actual Workspace Content to a New Workspace

Open Ctrl+0
Import 3
Save Ctrl+5S

Save Stereo WAV
Save Mono WAV
Save Multiway Filter WAV (64bit)

Export Magnitude + Phase

Save Magnitude Chart as PNG Image
Save Phase Chart as PNG Image
Save Time Chart as PNG Image

Bxit




Enter new pathname = C:\ACOURATE\P2

New workspace

Please enter new pathname name:

(C\ACOURATE\P2 |

o o |

Information

Confirm

File Edit View TD-Functions FD-Functions Crossover Recording Room Generate FIR-Functions Help <<

aBE @86 &0 0 1]2 3[4 5|6

gﬁ:f {@1 02 03 04 Os5 O6 ] Samplerate View[ (v]Magnitude | |Phase | | Time ] Workspace= CAACOURATE\P2
[v] Auto

-~
‘ L CNACOURATE\P2
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Examine your file structure:

C:\ACOURATE\

L Pl File folder
| b P2 File folder

C:\ACOURATE\P2

I Acourate4Roon File folder
I TestConvolution File folder
33587t Text Document 4 KB
1| Acourate.ini Configuration settings 3 KB
AcourateHistory.tut Text Document 11 KB
A Corll44.dbl Acourate Time Domain File 512 KB
Ai| Corll48.dbl Acourate Time Domain File 512 KB
A Corll88.dbl Acourate Time Domain File 512 KB

This is an exact copy of P1, except Acourate.ini reflecting the new pathnames.
Acourate.ini

[Access]
LastSaveDir=C:\ACOURATE\P2\
[Filter]

Filter Filename=

Filter Directory=C:\ACOURATE\P2\
[RoomMacrol]

stereo=1

psycho=0
Filename=C:\ACOURATE\P2\Pulse48L
highFrequencyCut=23000
FDWlow=15

FDWhigh=15

FDWiInterpolation=1

[RoomMacro3]
Targetname=C:\ACOURATE\P2\Target



Room Macro 4: Filter Generation

ns Crossover Recording |Room Generate FIR-Functions Help <<

i N Room Macro 0: Prefilter Definition Ctrl+F10
” iﬂ | | © HFDM |_0 Room Macro 1: Magnitude Preparation Ctrl+F1
Room Macro 2: Target Curve Design Ctrl+F2

:] Samplerate @ Room Macro 3: Inversion Ctrl+F3
i Room Macro 4: Filter Generation Ctrl+F4

Room Macro 5: Test Convolution Ctrl+F5

Room Macro &: Interchannel Phase Alignment Ctrl+F6

Create CPV for AcourateConvolver

Save Cor Filters for TV (8192 taps)

Save Cord8 to OpenDRC XML setting

Save Cor96 to miniDSP 2x4HD XML setting

Notice, that your Pre Filter is active. Uncheck all frequency boxes except 48kHz.

Acourate - Room Macro 4: Filter Generation

Room-Macrod

Crossover Detection: 1-way system

Room Pulse |C:\ACDURATE\P2\PuIse48L ‘ dbl
Excessphase window / |2 | ‘5 ‘ ! ‘2 ‘ cycles  Extra delay Ijl%fljl%
Max. correction gain dB

Filter samplerate [ ] 88 96 176 192 352

Add. output format ¥|  Minimumphase | Double length

Pre-ringing comp. E@ / E% Previous gain ratio: -4.444 [dB]

Pre Filter Active ] Subsonic

=

_ ' mono (®) stereo ] | Prefilter

Run Macro4
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Information

@ Acourate : Room Macro4 finished

Correction files have been generated
and are ready to use

Correction filter gain ratio approx.: -4.4

Crossover Recording |Room | Generate FIR-Functions Help <<

am | I 1 [ | Room Macro 0: Prefilter Definition Ctrl+F10
iﬂ‘ ‘i”ﬂvi ‘_0 Room Macro 1: Magnitude Preparation Ctrl+F1
Room Macro 2: Target Curve Design Ctrl+F2

Samplerate @ Room Macro 3: Inversion Ctrl+F3
Room Macro 4: Filter Generation Ctrl+F4

Room Macro 5: Test Convolution Ctrl+F5

I Room Macro &: Interchannel Phase Alignment Ctrl+Fb6

Create CPV for AcourateConvolver

Save Cor Filters for TV (8192 taps)

Save Cord8 to OpenDRC XML setting

Save Cor%6 to miniDSP 2x4HD XML setting

Using Acourate to Generate FIR Filters 180



Length: 65536 PeakPos: 6000

B

Source

) right J

[ 3. Simulate + Optimize ]
(af[a][a]

[L Get Marked Frequench

[ 2. Demo Edited Values

[ (®) left
] b |:| =)= [ 4. Save Result ]

Q (&) [~]
(> {~]
E] manual [ | lleft | right Dmverse}
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Macro6 brings up the Phase View displaying the Group Delay.

ﬁ Acourate PRO - Curve 2: ePhaseR

File Edit View TD-Functions FD-Functions Crossover Recording Room Generate FIR-Functions Help <<

FEE mUE & 9 omw o 1 2 3 4 5 6 v N IR

Time ‘ Workspace= CVACOURATE\P2

1@®2 3 4 5 6 | Samplerate W View| Magnitude

e =]

Curve | |
Auto 600 PHASE

550

500

450

400

350

300

250

200

150

100

50

-

GROUP DELAY

Acourate

Auto

Qa1 1010 =2 @& \| || Phase Display  Phase

350

Unwrap| () Group delay

Examine the Curve Legend

v — ePhasel

v — ePhaseR

v — Curve3

v — Curved

[v Curveb

v — Curvet

v — Limit Q=1
[V — Limit Q=10
v — Limit Q=60

Pay close attention to the trajectory of the Limit Q=10 and Limit Q=60 curves.
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Your objective is to find peaks that are above Q=10, but below Q=60.

600

350

500

450
00 Limit Q=60

350

300

250

200

150

100

50

Acourate

20 100

You are going to work on this Peak on the Left Channel.

600

350

550

500

450

400

350

Peak on
Left Channel

300

250

200

150

100
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Zoom In to this region.

600

550

500

450

400

350

300

250

200

150
‘-\_/"'"\._-W.-— —

100

50

20 100
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Left Click to Mark the Peak on the Red Curve.

350 |
300 ] .
N Left Click
250 |
200 | — — _— |
150
100 |
50 ]
N Acourate
T T

| 74 94

Phase Display | Phase _ Unwrap (=) Group delay

Get Marked Frequency

Acourate - Room Macro 6: Interchannel Phase Alignment

[ Room-Macrob

Length: 65536 PeakPos: 6000

B

Source [ (® left () right

[ 3. Simulate + Optimize ]

0 [Hz]

2. Demo Edited Values [ 4, Save Result ]

Q

manual [ left = |right [jreverse]

EEY
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Demo Edited Values

Length: 65536 PeakPos: 6000

B

Source ) right }
[L Get Marked Frequench
f0 [Hz] [84.23 (2)[=](a]

) T
Q 103 =22

E] manual | | |left | right Dmverse}

[ 3. Simulate + Optimize ]
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Simulate + Optimize

Acourate - Room Macro 6: Interchannel Phase Alignment

[ Room-Macrob

Length: 65536 PeakPos: 6000

Source

[ 1. Get Marked Frequency ]
] fO [Hz] |[84.23

[ 2. Demo Edited Values 4, Save Result

Q 103

E] manual | | |left | right Dreverse]
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Save Results

Acourate - Room Macro 6: Interchannel Phase Alignment

[ Room-Macrob

Length: 65536 PeakPos: 6000

8423199

-]
Result Saved for

Left channel

Source [ (® left () right

[ 1. Get Marked Frequency ]

[ 3. Simulate + Optimize ]

f0 [Hz] [84.23

Pt S
Q

E] manual [ | lleft | right Dreverse]

Repeat the same steps using a Peak on the Right Channel.
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Zoom Out to full scale.

You will work on this Peak on the Right Channel.

600

550

500

450

400

350

300

250

200

150

100

50

Peak on Right
_ Channel
- “\-.\_L \
|
10 100 1000

ePhasel
ePhaseR
simL

simR
demol
Curvet
Limit =1
Limit Q=10
Limit =60
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Zoom In to this Region.

600

550

500

450

400

350

300

250

200

150

100

50

/

I

10

100

1000
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Left Click to mark the Peak on the Right Channel.

600

550

500

450

400

350

300

250

200

150

100

50

Left Click \
Acourate
114 153
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Select Source = Right

Get Marked Frequency

Acourate - Room Macro 6: Interchannel Phase Alignment

[ Room-Macrob

Length: 65536 PeakPos: 6000

84.2319.9

=

1. Get Marked Frequency - : : [ 3. Simulate + Optimize ]

2. Demo Edited Values ' [ 4, Save Result ]

Confirm

@ The frequency edit already contains data. Overwrite?
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600

550

500

450 \

400 \

350

300

250

200

150 K

100

50

Acourate

114

Simulate + Optimize

15z

Acourate - Room Macro 6: Interchannel Phase Alignment

| Room-Macrob ‘

Length: 65536 PeakPos: 6000

8423199

Sc:-urce[ left  (® right ]

[LGet Marked Frequency]

3. Simulate + Optimize

. . fO[Hz] [133.30 =

| 2. Demo Edited Values ‘ ! | 4. Save Result
‘ T Q 47.0 = = ‘

|H| manual [ left right reverse]

s —— ‘ WV &t |
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Save Result

Length: 65536 PeakPos: 6000

8423199
v 13330/47

-]

Source

[L Get Marked Frequench [ 3. Simulate + Optimize ]

fO [Hz] (133.30
eomoramevms | " B T

Q

manual | | |left | right Dreverse}

Move the 2™ result to the Right as it refers to the Right Channel.

Acourate - Room Macro 6: Interchannel Phase Alignment

Length: 65536 PeakPos: 6000

Using Acourate to Generate FIR Filters 194



Acourate - Room Macro 6: Interchannel Phase Alignment

[ Room-Macro6

Length: 65536 PeakPos: 6000

8423199

=

[ 1. Get Marked Frequency ]

[ 2. Demo Edited Values

|

G

133.30/ 47

Source

0 [Hz]

|

3. Simulate + Optimize

|

|

4, Save Result

|
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Zoom Out to Full Scale

Next, you are going to work on another Peak on the Right Channel.

600

550

500

450

400

350

300

250

200

150

100

50

Peak on Right
Channel

/

I

10

100

1000
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Zoom In to this Region
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550

500

450

400

350

300

250

200

150

100

50

10

100
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Left Click to mark the Peak.

600

550

500

450

400

350

300

250

200

150

100

50

Left Click
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Get Marked Frequency

Length: 65536 PeakPos: 6000

8423199 13330 /47

3. Simulate + Optimize ]

2. Demo Edited Values ! 4, Save Result ]

Confirm

@ The freguency edit already contains data. Overwrite?
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Acourate

Simulate + Optimize

Acourate - Room Macro 6: Interchannel Phase Alignment

[ Room-Macrob

238

Length: 65536 PeakPos: 6000

8423199

=

Source

|1 Get Marked Frequency

[ 2. Demo Edited Values ]

G

0 [Hz]

Q

133.30/ 47

C ) left

4, Save Result
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Save Result

Length: 65536 PeakPos: 6000
8423499 133.30/47

B

(®) right J

(o J[a](a]
J (U =]~]

(&) [~]
(> {~]
E] manual | | |left | right Dmverse}

[L Get Marked Frequench

[ 2. Demo Edited Values
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Length: 65536

PeakPos: 6000

84.2319.9
v 216807455

13330/ 47

[L Get Marked Frequench

[ 2. Demo Edited Values J

13330/ 47
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This is your final picture.

You have marked one Peak on the Left Channel.
You have marked two Peaks on the Right Channel.

All Peaks fall within Q=10, and Q=60

Acourate - Room Macro 6: Interchannel Phase Alignment

[ Room-Macrob

Length: 65536 PeakPos: 6000

8423199 13330/ 47

E] 216.80 / 45.5

Source O left

[ 1. Get Marked Frequency ] [ 3. Simulate + Optimize ]

oo | [

[ 2. Demo Edited Values ]

G

4, Save Result ]

You are done entering the Parameters for Macro 6
Make sure all 3 are checked.

Exit
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Room Macro 4: Filter Generation

Crossover Recording |Room | Generate FIR-Functions Help <<

arl | Il T [ | Room Macro 0: Prefilter Definition Ctrl+F10
m‘ ‘EHM ‘_0 Room Macro 1: Magnitude Preparation Ctrl+F1
Room Macro 2: Target Curve Design Ctrl+F2

‘ Samplerate @ Room Macro 3: Inversion Ctrl+F3
i Room Macro 4: Filter Generation Ctrl+F4

Room Macro 5: Test Convolution Ctrl+F5

Room Macro &: Interchannel Phase Alignment Ctrl+Fb6

Create CPV for AcourateConvolver

Save Cor Filters for TV (8192 taps)

Save Cord8 to OpenDRC XML setting

Save Cor%6 to miniDSP 2x4HD XML setting

Notice how the ICPA Filter is now active in addition to the Pre Filter.

Acourate - Room Macro 4: Filter Generation

Room-Macrod

Crossover Detection: 1-way system

Room Pulse |C:\ACDURATE\P2\PuIse48L ‘ dbl
Excessphase window / |2 | ‘5 ‘ ! ‘2 ‘ cycles  Extra delay Ijl%fljl%
Max. correction gain dB

Filter samplerate . 44 48 88 | |96 | 176 192 352 @ 384

Add. output format | v| _Minimumphase = Double length

Pre-ringing comp. E@ / E% Previous gain ratio: -4.444 [dB]

ICPA Filter Active Subsonic

_mono (®) stereo ‘ V| Prefilter, . Bini o

Using Acourate to Generate FIR Filters 204



Run Macro4

Information

Acourate : Room Macro4 finished

Correction files have been generated
and are ready to use

Correction filter gain ratio approx.: -4.4

Crossover Recording Room | Generate FIR-Functions Help <<

ar| [ I T [ | Room Macro 0: Prefilter Definition Ctrl+F10
ﬂ‘ ‘EHM ‘_0 Room Macro 1: Magnitude Preparation Ctrl+F1
Room Macro 2: Target Curve Design Ctrl+F2

Samplerate @ Room Macro 3: Inversion Ctrl+F3
Room Macro 4: Filter Generation Ctrl+F4

' Room Macro 5: Test Convolution Ctrl+F5

Room Macro &: Interchannel Phase Alignment Ctrl+F6

Create CPV for AcourateConvolver

Save Cor Filters for TV (8192 taps)

Save Cord8 to OpenDRC XML setting

Save Cor96 to miniDSP 2x4HD XML setting

Using Acourate to Generate FIR Filters
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These are your new ICCC values after running Macro6.

Information

Acourate : ICCC - Interchannel Cross Correlation [Blauert/Braasch/Griesinger]

Original signals:

ICCC10: the very early correlation value [0 ~ 10ms] is: 87.9%,
ICCC20: the very early correlation value [0 ~ 20ms] is: 79.5%,
ICCC80: the early correlation value [0 ~ 80ms] is: 67.5%,
ICCClate: the late correlation value [80 ms ~ pulse end] is: 17.2%,

ICCC: the overall cross correlation value is: 65.7%,

Corrected signals:

ICCC10: the very early correlation value [0 ~ 10ms] is: 89.7%, the difference is: 1.8%
ICCC20: the very early correlation value [0 ~ 20ms] is: 84.0%, the difference is: 4.5%
ICCC80: the early correlation value [0 ~ 80ms] is: 72.9%, the difference is: 5.4%
ICCClate: the late carrelation value [80 ms ~ pulse end] is: 8.2%, the difference is: -9.0%
ICCC: the overall cross correlation value is: 71.7%, the difference is: 6.0%

Remark: a value of 100% means perfect identity of signals
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View the TIME graph.

Active | ®1 2 3 4 5 6 | Samplerate W View‘ Magnitude Phase I [v] Time Workspace= C\ACOURATE\P2

Curve |

Mauo TIME |
16

15
14
13
12
11

0.9
0.8
07
0.6
0.5
04
03
0.2
01

-01
-0.2
-0.3
-04
-0.5
-0.6
-0.7
-0.8
-0.9

1.1 r
Garo STEP RESPONSE
L <

aQMe®=1t @@ P o 1 | @ |ocoo000 [0:0.00000 [0:0.00000 | Time Display | Pulse

This is looking good.

The Step Responses of the Left and Right Channels match.
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Zoom In to this Region.
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The correlation is close enough.
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Now you are ready to generated the Output Filters for ROON
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Crossover Recording |Room Generate FIR-Functions Help <<

@ 0 Room Macro 0: Prefilter Definition Ctrl+F10
Room Macro 1. Magnitude Preparation Ctrl+F1

Room Macro 2: Target Curve Design Ctrl+F2

Samplerate @ Room Macro 3: Inversion Ctrl+F3
i Room Macro 4: Filter Generation Ctrl+F4

Room Macro 5: Test Convolution Ctrl+F5

Room Macro &: Interchannel Phase Alignment Ctrl+F6

Create CPV for AcourateConvolver

Save Cor Filters for TV (8192 taps)

Save Cor48 to OpenDRC XML setting

Save Cor96 to miniDSP 2x4HD XML setting
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Check all Frequency Boxes.
Output Format = Acourate for Roon ZIP (WAV+cfg)

Make sure both your Pre Filter and ICPA Filter are checked.

Acourate - Room Macro 4: Filter Generation

[ Room-Macro4

Crossover Detection: 1-way system

Room Pulse |C:\ACOURATE\P2\PUI5&43L ‘ dbl

Excessphase window _.i |2 | ‘5 ‘f ‘2 ‘ cycles  Extra delay E@fﬂ%
Max. correction gain dB

Filter samplerate 44 v 48 88 96 176 |v|192 [v]352 [v]|384

Add. output format  [[lsllleiheldatele AR\ AETS )8 ¥ | | Minimumphase | Double length

Pre-ringing comp. El% / El% Previous gain ratio: -4.444 [dB]

Both Checked V] Subsonic

| Prefilter ICPA

Run Macro4

Rename this file

Acourate for Roon
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New filename = Moab-P2

Acourate for Roon

Please define filename [allowed chars A.Z, a.z, 0..9]:

Moab-P2

Information

@ Acourate : Room Macro4 finished

Correction files have been generated
and are ready to use

Correction filter gain ratio approx.: -4.4

This completes your Acourate Filter Generation exercise.
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View the contents of:

C:\ACOURATE\P2

‘ | . AcouratedRoon

File folder

| TestConvolution
| 33587.xt
@ Acourate.ini
| AcourateHistory.txt

|A) CorlL44.dbl
[A) Cor1L48.dbl
|A) Cor1L88.dbl
|A) CorlLo6.dbl
|A) CorlL176.dbl
[A) CorlL192.dbl
|A) Cor1L352.dbl
|A) CorlL384.dbl
|A) CorlR44.dbl
[A] Cor1R48.dbl
|#) Cor1R88.dbl
[A) CorlR96.dbl
|A) Cor1R176.dbl
|A) CorlR192.dbl
|A) Cor1R352.dbl
|A) CorlR384.dbl
|A) CorTestL48.dbl
|A) CorTestR48.dbl

File folder

Text Document
Configuration settings
Text Document

Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File

Acourate Time Domain File
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[A] EMM-6 Inverted.dbl
n':'h EMM-6 Inverted.wav

@ EMM-6 Mic Calibration.dbl

A L After 1-6 Oct.dbl
A L Before 1-6 Oct.dbl
A L Before Psy.dbl
.';'h LogSweep48_recwav
A PreLdbl
A PreR.dbl
A Pulse48Ldbl
A Pulse48Linv.dbl
|A] Pulse48Lmp.dbl
A Pulse48R.dbl
A Pulse48Rinv.dbl
A Pulse48Rmp.dbl
|A] R After 1-6 Oct.dbl
A R Before 1-6 Oct.dbl
A R Before Psy.dbl
@ Target.dbl
| Target.tgt
A vecinLdbl
A vecinR.dbl
@ vecoutL.dbl
@ vecoutR.dbl

Acourate Time Domain File
WAV Audio File (VLO)
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
WAV Audio File (VLC)
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File
TGT File

Acourate Time Domain File
Acourate Time Domain File
Acourate Time Domain File

Acourate Time Domain File

512 KB
513 KB
512 KB
512 KB
512 KB
512 KB
24473 KB
512 KB
512 KB
512 KB
512 KB
512 KB
512 KB
512 KB
512 KB
512 KB
512 KB
512 KB
512 KB
2KB
512 KB
512 KB
512 KB
512 KB
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Open the Acourate4Roon folder:

C:\ACOURATE\P2\Acourate4Roon\

& CorlS44.wav WAV Audio File (V... 1,025 KB
& CorlS48.wav WAV Audio File (V... 1,025 KB
& CorlS88.wav WAV Audio File (V... 1,025 KB
& CorlS96.wav WAV Audio File (V... 1,025 KB
& CorlS176.wav WAV Audio File (V... 1,025 KB
& CorlS192.wav WAV Audio File (V... 1,025 KB
& CorlS352wav WAV Audio File (V... 2049 KB
& CorlS384.wav WAV Audio File (V... 2,049 KB
Cor2.0_44.cfg CFG File 1KB
Cor2.0_48.cfg CFG File 1KB
Cor2.0_88.cfg CFG File 1KB
Cor2.0_96.cfg CFG File 1KB
Cor2.0_176.cfg CFG File 1KB
Cor2.0_192.cfg CFG File 1KB
Cor2.0_352.cfg CFG File 1KB
Cor2.0_384.cfg CFG File 1KB

i Moab-Plzip Compressed (zipp... 9,750 KB
| i Moab-P2.zip Compressed (Zipp... 9,781 KB

You will find a new ZIP file named Moab-P2.zip

To summarize:

Moab-P1.zip = FIR Filters for Amplitude Correction.

Moab-P2.zip = FIR Filters for both Amplitude and Time Correction.

You will import both filters into your ROON’s Convolution Engine and save them as Presets:

e Moab-P1
e Moab-P2

This way you can quickly compare the two.

In the next article you will learn how to import these FIR Filters into ROON.
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