By David Das

Contents

OVBIVIBW ...ttt e ettt e e e e e e ettt e e e e e e ettt bt e e e e e e e e e eeattaa b e e e e eeeeeeattbaeaeeeeeeeeaanrarees 2
Create a Test Tone for the Left Channel .. ... 3
Create a Test Tone for the Right Channel.........coooiiiiiic e 8
Add the Test Tones to your ROON MUSIC LIDIary........ccoovuiiiiiiiiii e 10
LAUNCHR ROON ..ottt et ettt ettt e et e et e e et e et e et e teeeaseens 12
Select Preset = MOab-Pl. ... e 15
LAUNCH REW .ottt ettt ettt ettt e et e e teeeaae s 16
Measure the Left Channel after COrreCctions .......oooooi oo 17
Measure the Right Channel after CorreCtions .........oovooiiii oo 24
Compare the Before and After RESPONSE CUMNVES......c..eoviiiuieiieeeeeceee ettt 38
Save the Before and After MEasSUIrEMENTS ....c..iiiuiiiieiie ettt 43
SUDSEQUENT EBIAtIONS . ..ei ettt ettt et et e ettt e e et e aeaeaeas 45
Total COSt FOr T PrOJECT.....uiiiiiiiieece ettt 46



Overview

In the previous article you learned how to import the FIR Filters from Acourate into ROON’s

Convolution Engine.

You imported these two Filters:

Moab-P1.zip
Moab-P2.zip

Let’s focus on Moab-P1.zip

Here are the Predicted Impulse Response Curves of the Left and Right Channels as computed by
Acourate.
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Your objective is to verify the Predicted results with actual measurements taken with REW.



To do so, you would create LogSweeps for the Left and Right channels in REW and add them to
your ROON Music Library.

Next, you will have ROON playback those LogSweeps with the Moab-P1 Preset engaged and
measure the responses in REW. They will reflect the measurements after applying Digital
Correction.

This will allow you to compare the Before Measurements with the After Measurements in REW.

In the next article | will share my closing thoughts along with a few references.

Let’s begin!

Create a Test Tone for the Left Channel

Launch REW

Open the Signal Generator Tool.

gy REW V5.31.3

File Tools Preferences Graph Help Donate ProUpgrades

= A _ = | vV |@ T

Measure  Open SPL meter| Generator | Scope Levels




Open the Save to File Tab

- .
by Default Output on Default Device |M

Tones Multitone Noise ’ Sweeps ;
Linear Logarithmic i Measurement l
Start freq. (Hz) End freq. (Hz) Length
10 % 24000 ¥ M F 218s

(V) Play dither before sweep

Fill silence with dither

dBu Calibrate

12,00 dBFS. & .o

1200dBFspk @ dBrs 7 10000V

[ ‘] LA R0 RARARRRANRARANRAREINREARAIAI IS
MJ\N\/\N\MNWV\M Save to File
{TRRRTTTTTTTTTenTrnTni

Play Save to file
S I
Output by
SPL limit (dB): >
(V) Stop if heavy input clipping occurs L v l

Send signal to timing ref output Invert second output




Open the Sweeps Tab
Open the Measurement Tab

Start Freq = 10Hz
End Freq = 24,000Hz

Length = 1M (1 million samples. This will play for 21.8 seconds)

Check Play dither before sweep

Level = -12dBFS

Py Default Output on Default Device = ‘ e
Tones Multitone Noise | Sweeps I
Linear Logarithmic Measurement
Start freq. (Hz) End freq. (Hz) Length
10 5 24000 % IM $ 218s
(V) Play dither before sweep
Fill silence with dither
RMS dBu Calibrate
T dBv level
-12.00 dBFS . = sim
v
1200dBFspk @ dBrs 7 1.0000 v

32-bit Float ¥ Right

Save to file ‘

00

Play ‘
Channels Format (V) Add Timing Ref Timing Ref trim (dB)
Left and Right v 48 kHz v © Leit

4

WAV




Channels:
Select Left Only
Check Add Timing Reference

Select the Left Channel as your Timing Reference

Py Default Output on Default Device = ‘ s S
Tones Multitone Noise ] Sweeps ’
Linear Logarithmic [ Measurement |
Start freq. (Hz) End freq. (Hz) Length
10 % 24000 ¥ M $ 218s

) Play dither before sweep
Fill silence with dither

RMS dBu Calibrate

-12.00 dBFS . % smm

1200dBFspk @ dBFs 7 10000V

Play [ Save to file ’
Channels Format (] Add Timing Ref Timing Ref trim (dB)
|LeftandRight v | 48kHz v | © Left 00 % W

Right WAV

Left Only

Right only

— Left and Right

Click on the WAV button to save the Sweep to a WAV File.
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T Save In: )i REW

=2
Recent MName Size Itern type

-
Desktop

E

Documents

m;

Computer

Net\;\.;ork

Date modified

File Mame: 1MMeasSweep 10_to_24000_-12_dBFS_48k_Float_L_refl.wav
v

Files of Type: | Wave (wav)
Cancel

[

Save this file to C:\REW




Create a Test Tone for the Right Channel

- | -
#?y Default Output on Default Device IL‘&J
Tones Multitone Noise ‘ Sweeps ‘
Linear Logarithmic l Measurement |
Start freq. (Hz) End freq. (Hz) Length
10 % 24000 % M % 218s

(V) Play dither before sweep
Fill silence with dither

RMS dBu Calibrate
-~
dBV level
- 1 2 OO d B F S Volts  FSsine Vrms
2y 4
1200 dBFSpk = © dBFS 1.0000 V

Play Save to file NS ‘
Channels Format @ Add Timing Ref  Timing Ref trim (dB)
Rightonly v | 48 kHz v © Left 00 % 4
32-bit Float ¥ Right WAV

Select Channels = Right Only
Keep the same Timing Reference Channel = Left

Press the WAV button to save the file.



Save the File to C:\REW

") CAREW (]

<5

Recent Name Size Item type Date modified
& 1MMeasSweep_10_to_24000_-12_dBFS 48k_.. 10.5.. WAV AudioFil..  5/16/20258:...

Documents

Computer

. N

Network

File Name: 1MMeasSweep_10_to_24000_-12_dBFS_48k_Float_R_refL.wav

Files of Type: =~ Wave (.wav)

Cance'
]

Save

C:\REW

‘ ,:. 1MMeasSweep_10 to_24000 -12_dBFS_48k Float L refLwav WAV Audio File (VLC) 10,753 KB
‘ ,&. 1MMeasSweep_10_to_ 24000 -12_dBFS_48k Float R_refLwav WAV Audio File (VLC) 10,753 KB
n Moab Before.mdat REW Measurement 1,300 KB

You have one sweep for the Left Channel and one sweep for the Right Channel.
Both Sweeps are using the Left Channel as a Timing Reference.

- Saveln: ), REW v B @ B3 88

{111}




Add the Test Tones to your ROON Music Library
Open Windows Explorer.

Enter Network Address = \\ROCK)

r
- - -

@O-Lk » Network » ROCK »

File Edit View Tools Help

Organize ~ MNetwork and Sharing Center View remote printers
<& Recent Places o
} Data

| Pivot Table with Progress Chart and [—
) * Share
= ——
4] Libraries b
> 1L Documents
> .l Music

Open the Data folder.

\\ROCK\Data\

| Codecs File folder

. MachineSettings File folder

I RAATServer File folder
I Reinstall File folder
| RoonGoer File folder
I RoonO5 File folder
I RoonServer File folder
| . Storage File folder
README txt Text Document 1KB

tailscaled.state STATE File 1KB


file://ROCK/
file://ROCK/Data/

Open the Storage folder.

\\ROCK\Data\Storage\

| | . MUSIC_Generic_STORAGE_DEVICE_3361-6533-pl File folder

Open this folder.

\\ROCK\Data\Storage\MUSIC Generic STORAGE DEVICE 3361-6533-p1\

Create a new folder named REW Test Tones

I Musiclibrary File folder
| RoonBackups File folder
| REW Test Tones File folder

Copy the REW Test Tones for the Left and Right Channels into this folder.

\\ROCK\Data\Storage\MUSIC Generic STORAGE DEVICE 3361-6533-p1\REW Test Tones\

| .:h 1MMeasSweep_10_to_24000_-12 dBFS_48k Float L refLwav WAV Audio File (VLC) 10,753 KB
| & 1MMeasSweep_10_to_24000_-12_dBFS5_48k Float_R_refLwav WAV Audio File (VLC) 10,753 KB

These filenames are rather long and they look too similar.
To avoid confusion rename them as follows:

2w folder LEFT Channel Sweep.wav

MName ize

o 1MMeasSweep_10 to_ 24000 -12_dBFS_48k Float L_refLwav WAV Audio File (VLC) 10,753 KB

& IMMeasSweep_10 to_24000_-12_dBFS_48k Float R_refLwav WAV Audio File (VLC) 10,753 KB
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file://ROCK/Data/Storage/
file://ROCK/Data/Storage/MUSIC_Generic_STORAGE_DEVICE_3361-6533-p1/
file://ROCK/Data/Storage/MUSIC_Generic_STORAGE_DEVICE_3361-6533-p1/REW%20Test%20Tones/

ew folder

RIGHT Channel Sweep.wav

MName

._;.. 1MMeasSweep_10_to_24000_-12_dBFS5_48k _Float_L

| a 1MMeasSweep_10_to_24000_-12_dBFS_48k _Float_|

wav WAV Audio File (VLC) 10,753 KB
_refLwav WAV Audio File (VLC) 10,753 KB

This will make is much easier to differentiate between the Left and Right Sweeps when you play
them through ROON.

\\ROCK\Data\Storage\MUSIC Generic STORAGE DEVICE 3361-6533-p1\REW Test Tones\

& LEFT Channel Sweep.wav WAV Audio File (VLC) 10,753 KB
n.;.p RIGHT Channel Sweep.wav WAV Audio File (VLC) 10,753 KB

Launch ROON

12


file://ROCK/Data/Storage/MUSIC_Generic_STORAGE_DEVICE_3361-6533-p1/REW%20Test%20Tones/

You will find the REW Test Tones folder under the ADDED Tab.

= Roon

1l

Hi, David

Q) 258 474 6114
f—d ARTISTS @ ALBUMS TRACKS
ADDED

Recent activity PLAYED  ADDED

Added today Added 17 days ago

REW Test Tones
Unknown Artist

Added 24 days ago

Rosie the Musical [Origi:  Timeless
Lucy Thomas Lucy Thomas

m I'm Alive 4 ’ q
- sas. oI

LUCYTHOMAS

A

v,
[1l

|]| 108

COMPOSERS

LUCYTHOMAS

PREN [

Added 24 days ago

Premiere
Lucy Thomas

FiiO 100




These are the two Test Tones you have added to your ROON Music Library.

= Roon

I
Fat
P
jo

REW Test Tones

Unknown Artist

Various Artists

CZED 960

Unidentified | 56sec = werirwryr | WAV 48kHz 32bit | /15  Added 16 May 2025

TRACKS

0 LEFT Channel Sweep

(s ) RIGHT Channel Sweep

Q Filter
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Select Preset = Moab-P1

Click on the Volume Icon and open the MUSE Controls.

Gl =

T e R

Select Preset = Moab-P1

= Roon

— <

h;l U S E Presets

Precision Audio Control MOH b_ Pl v

0 . BYPASS : R R
S=> FiiO ion audio ¢

Moab-P1 +  brithmically alters the
Headroom manage ., and more.
Disablad Moab-P1 Filters Off .

Sample rate conversi pjq4h-p2
Disabled

Save preset as...
Filters e
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Launch REW

Open your PC Volume Mixer.

i.i Volume Mixer - Speakers (Focusrite Usb Audio) ‘ i
Device Applications
a ] 2
Speakers ¥ System Sounds REWV5.31.3
= = =
g D) )

Mute your speakers.

4 Volume Mixer - Speakers (Focusrite Usb Audio) 5
Device Applications
a -
Speakers ¥ System Sounds REW V5.31.3
MUTE
b b L)




Measure the Left Channel after corrections

Show Preferences

A I

Generator Scope Levels RTA EQ Roomsim

il E@ s

Output = Output 1 (This is your Left Channel)

.
Py Preferences

Preferences

Drivers ASIO Device

ASIO > Focusrite USB ASIO >

Sample rate Output

48 kHz b 1: Output1 o
Secondary output

Timing reference output

Input options 1: Output1 b
Invert
High pass Sweep level: -120 ¥ dBFS

Treat 32-bit data as 24-bit

Soundcard calibration

Focusrite USB ASIO at 48 kHz

None

Levels

Use main speaker test signal to check/set levels e g

Use pink periodic noise for level checks throughout REW

Soundcard Cal files Comms Analysis Equaliser =~ View

ASIO Control Panel Reload
Input
1:Inputl bas

Virtual balanced input

Loopback input

Choose a loopback input... bas

Calibrate soundcard...

8| X Make cal file...

Check levels... Generate debug file...

17



Open the Measure Tool

gy REW V5.31.3
File Tools Preferences Graph Help Donate Pro Upgrades
oy p ot
Measure | Open
Name = Moab After
; Make a measurement
Type: SPL Impedance Method: ‘ Sweep

Name: [Moab Afterl

Will appear as:
L Moab After

Notes:

Keep for next measurement

Add number
Add date/time
° Use as entered
Prefix with output

Length Repetitions
Settings: M v
Timing: Use acoustic timing reference
Timing offset: 0.0000
Ref level trim: 00

218s

ms

Start Freq End Freq Playback: ‘ From REW From file
Range: 10 % 24000 v Hz
Sample rate: 48 kHz v
£ A d8s Mode: Single measurement v
dBv
Level: - 1 2 OO d B FS Setup: No start delay W5
. Volts
v
© ders Output: 1: Output1 v
= : s Sec. output:
Abort if heavy input clipping occurs
Abort above SPL limit Options: Play dither before sweep v
Ready to measure... Ref output:  1: Output1 v
0%
Capture noise floor
4 Inputl 3
gt Input: on Focusrite USB ASIO -): |
Calibration files...
Check levels . Start Cancel
Press Start

No sound will come from your Laptop since you have muted the PC Volume Mixer.
Instead, you are going to play back the Sweep of the Left Channel through ROON.




Play the Left Channel Sweep from ROON.

= Roon - O X

= < n a @

REW Test Tones

Unknown Artist

Various Artists

CZED ©C O

Unidentified 56sec = @rirwwer | WAV 48kHz 32bit = /15 | Added 16 May 2025

TRACKS
Q Filter
© pa LEFT Channel Sweep Q 0:28 » 24 .es
(»] P+ Play from here Q 0:28 >7 ees
Play now
Add next
Queue (0:13)
@ Start radio bl = i}?ﬁ Lj\l))
o Variu Artists | Fiio 100

0:15 | 0:28
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Open the ALLSPL Tab

&y REW V5.31.3 =
File Tools Preferences Graph Help Donate ProUpgrades

= X0 B @ W

Measure  Open  Saveall Removeall Info

Il ~ i E© b i

Rwindows SPLmeter Generator Scope Levels Overlays  RTA

EQ Roomsim

Preferences
REW is free softwa afford to please click here to make a donation to help support its continuing development x
Collapse < PO e N — g
EiMoalyAtfer 0| Lw SPL & Phase | AllSPL |Distortion | Impulse | Filtered IR ' GD RT60  RT60 Decay Clarity Decay Waterfall = Spectrogram ~ Captured {3 @ ©
W o Separate  Scrollbars Freq. Axis Limits Actions Controls
L May 16, 2025 9:35:44 PM 5 |
Mic/Meter: 33587.txt N ﬂ 0 s
Soundeard: Nocalfle o ® I ' ' ; }
20 00K = ) /\
Delay -0.0382 ms (-13 mm, -0.52 in) B | “ I
using estimated IR delay relative to Acoustic L. ¥
reference played from 1: Output 1 with no 2 | |
timing offset 5 !
Clock adjustment: -11.6 ppm ' |
Change Cal... |
70, J
-
I
65
60,
55,
10..200
20..20,000
Average the responses I e b
52 30 40 50 60 70 80 100 200 300 400 500 600 700800 Ik % 3k 4 Sk o6k Tk 8k 10k 13k 16k [2004
1: L Moab After _ 688 dB
171/48IMB 48 kHz Int32Lin, Int32L out 3000000 3EG0C000K J00G(3000¢ 0000 0000

24-bitinput data Peak input before clipping 91 dB SPL Right click & drag to pan; Ctrl+Right click & drag to measure; mouse wheel to zoom;

Apply a Psychoacoustic smoothing

r e
Actions for All SPL )

Measurement actions Trace arithmetic
Alignment tool IACC
Actions for all selected measurements
[Psychoacoustic V]
Align SPL... Undo SPL alignment
Time align Undo t=0 changes
Align IR start Cross corr align
Remove IR delays RMS average
dB average Vector average
RMS + phase avg. dB + phase avg.
Export as bt Export IR WAV
Export IR tt
Save to file Remove
Set colour Disable
Lock Unlock
Change cal




This is the SPL curve of your Left Channel after engaging the Moab-P1 Preset.

i 1 ) + g
) A= 73
s SPL & Phase | AllSPL | Distortion | Impulse | Filtered IR | GD | RT60 RT60 Decay | Clarity Decay ~Waterfall Spectrogram | Captured L E' Lo
Capture - Separate  Scrollbars Freq. Axis Limits Actions Controls
30.00)
(C]
e
SPL v_—“‘*—-\f\,\/\/\/\/\/
15
70
65 !
60
55
10..200
20 .. 20,000
Average the responses ee®
15 20 30 40 50 60 70 80 100 200 300 400 500 GO0 700 800 1k % 3K 4k Sk 6k Tk 8k 10k 13k 16k [20.04
1: L Moab After 682 dB



Examine the Region between 20 Hz and 200 Hz

&0.00
® | [ ]
e | | |
SPL

15 1
|
|
|
l
|
|
|
l
|
|
! - |
l ||
| | |
! ||
! |
| [ ]
| B
= | | |
! ||
! |
! [ ]

A"'E“gewf [ | |

15 20 30 40 50 a0 70 80 100 200 300 400 500 600 TO00 80

1: L Moab After



The bass response between 20Hz and 200Hz is smooth within a +/- 1dB window.

Acourate Digital Room Correction helped to even out the bass region.

&0.00
@®
2 | : I N N B
<pL '—-—_\__"*f
15
70
65
60
55
Average the responses
15 20 30 40 50 60 70 80 100 200 300 400 500 600 T0O0 80

1: L Moab After



Measure the Right Channel after corrections

Open the Measure Tool

-

& REW V5.31.3
File Tools Preferences Graph Help Donate Pro Upgrades
Q’ ":.'J
' | Fa
Measure | Open

Change Output = Output 2 (This is your Right Channel)

-
Make a measurement

Type: SPL Impedance Method: ‘ Sweep
Name: | Moab After Add number Length Repetitions
Add date/time Settings: M ¥ 218s
Will :
At © Use as entered Timing: Use acoustic timing reference v
R Moab After -
Resfxwithoutpue Timing offset: 00000 ¥ ms
Ref level trim: 00 & dB
Notes:
Keep for next measurement
Start Freq End Freq Playback: From REW From file
Range: 10 % 24000 v Hz
Sample rate: 48 kHz v
RMS & g Mode: Single measurement v
dBv
Level: e 12 OO d B FS Setup: No start delay 2 d
. = Volts
© dsrs Output: [ 2: Output 2 v ]
5 < i Sec. output:
Abort if heavy input clipping occurs
Abort above SPL limit Options: Play dither before sweep v
Ready to measure... Ref output:  1: Output1 .4
0%
Capture noise floor
Inputl 5
Input: on Focustite USB ASIO >
Calibration files...
Check levels Start Cancel

Press Start

No sound would come from your PC. You have muted the PC Volume Mixer.
Instead, you are going to play back the Sweep of the Right Channel through ROON.



Play the Right Channel Sweep from ROON.

= Roon - O X

I
AN
P
jo]

o

REW Test Tones

Unknown Artist

Various Artists

Play from here P Play now . @ @ @

Play now k| WAV 48kHz 32bit ' /15 = Added 16 May 2025

Add next TRACKS

Queue (0:20) Q Filter

Start radio Q 0:28 25 -

© & RIGHT Channel Sweep Q 0:28 »7 ees

RIGHT Channel & |4 ] = S )
o Sweep | ' = <| )

Various Artists ‘ 0:28 FiiO 100
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Open the ALLSPL Tab

@ REW V5313 =
File Tools Preferences Graph Help Donate ProUpgrades
o @l 3 N >
e a ®O I @ A2k Ee b
Measure  Open  Saveall Removeall ALL SPL Rwindows SPLmeter Generator Scope Levels Ovedays RTA  EQ Roomsim Preferences
REW is free softwarerwa ford to please click here to make a donation to help support its continuing development x
Collapse <« i === ~>=| PN &
Ebbaliiifter 0 Lw SPL & Phase |l All SPL ortion | Impulse | FilteredIR  GD | RT60 | RT60 Decay | Clarity Decay | Waterfall | Spectrogram | Captured 2 E o
G W G Separate  Scrollbars Freq. Axis Limits Actions Controls
T May 16, 20259:35:44 PM e
Mic/Meter: 33587.txt 2 [s000
Soundcard: No cal file = @ l I
20 20.0 |
Delau-0038)” | R Moab After (] e \/ I i
3 P SPL v WA .
May 16, 2025 9:39:33 PM V ) l ] l' [
Mic/Meter: 33587.t L 75 | ‘I‘ 1] ' l (R ‘
Soundcard: No cal file | | |
20 2070k E |
Delay -0.0375 ms (-13 mm, -051 in) <
using estimated IR delay relative to Acoustic
reference played from 1: Output 1 with no
timing offset T
Clock adjustment: -11.8 ppm
Change Cal...
65
60
55
Average the responses
5 2 300 40 S0 60 70 80 100 200 300 400 500 600 700800 Lk % Ik & Sk 6k Tk 8k 10k I3k
1: L Moab After E 6838 2:R Moab After 71148
@ M
138/476MB 48 kHz Int32L in, Int32L out > 0

00000000 24-bit input data Peak input before clipping 91 dB SPL

Right click & drag to pan; Ctrl+Right click & drag to measure; mouse wheel to zoom;

Apply a Psychoacoustic Smoothing

r
Actions for All SPL [
Measurement actions Trace arithmetic
Alignment tool IACC

Align SPL...
Time align
Align IR start
Remove IR delays
dB average
RMS + phase avg.
Export as txt
Export IR txt
Save to file
Set colour
Lock

Change cal

Actions for all selected measurements

Psychoacoustic ¥

Undo SPL alignment |
Undo t=0 changes
Cross corr align
RMS average
Vector average
dB + phase avg.
Export IR WAV

Remove
Disable

Unlock

26



This is the SPL curve of your Right Channel after engaging the Moab-P1 Preset.

(W= 2 o 2N oo
= SPL & Phase | Al SPL | Distortion | Impulse | Filtered R | GD | RT60 RT60 Decay | Clarity | Decay Waterfall Spectrogram = Captured v * El L
Capture Separate Scrollbars Freq. Axis Limits Actions Contro
80.00]
®
e
75!
RIGHT Channel
0
65/
--
60
551
10.. 200
20..20,000
Average the responses e®
15 20 30 40 50 60 70 80 100 200 300 400 500 600 700 800 Ik 2% 3K 4 Sk 6k Tk Bk 10k 13k 16k [20.0
1: L Moab After 68.3 dB 2: R Moab After 69.8 dB
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Examine the Frequency Response of both channels between 20Hz and 10,000Hz.

3 +» B
M L
SPL & Phase | Al SPL | Distortion | Impulse | FilieredR | GD | RT60 | RT60 Decay | Clarity Decay =Waterfall Spectrogram = Captured L El o
Separate  Scrollbars Freq. s Limits Actions Control
\ L ‘ | ‘ I | \ | |
| | | | | || | | | |
_— | / | | | |
T = | .
| I I . 0
\ | \ :
| | | | | | |
| | | | | | |
\ [ \ [ |
L e | | ! | [ il
| | | | | | | |
\ [ \ L
| | | | | | |
\ [ \ [ |
| |- | | | | | - |
65 - S — : | . 1
\ [ I \ [ | |
| ] ; : - ] . | |
I _ \
| | |
60 i |
| \
| | | | |
\ [ | \ L |
| - ! | 8 S I
2 | [ | | | | | I 11
\ [ \ [ |
| i | 1 1 10200
! ‘ [ \ [ | | 2. 2000
Average the responses | | | | T | | R e®
15 20 30 40 50 60 T0 30 100 200 300 400 500 600 700 800 Lk 2% 3k 4 Sko6k Tk 8k 1ok 13k L6k [2000
1: L Moab After 68.3 dB 2: R Moab After 69.8 dB

28



The Frequency Response of the Left and Right Channels are within a +/- 2dB window from 20Hz
to 10,000Hz.

(W= At PN 2
L) SPL & Phase | AllSPL | Distortion | Impulse | FilteredIR | GO RT60 RT60 Decay | Clarity | Decay = Waterfall Spectrogram | Captured L E @
Capture Separate Scrollbars Freq. Axis Limits Actions Contr
£0.00]
®
5 | | -
10
65
A
]
9 10,000 Hz
55
10.. 200
20 ..20,000
Average the responses e®
15 20 30 40 50 &0 70 80 100 200 300 400 500 600 T00 200 1k 2k 3k Ak 5k 6k Tk Bk 10k Bk 16k I?Il
1: L Moab After 633 dB 2: R Moab After 698 dB

The Frequency Response of the Left and Right Channels are within a +/- 2.5dB window from
20Hz to 17,000Hz

=l At s e
L SPL & Phase | AllSPL | Distortion | Impulse | Filtered IR | GD  RT60 RT60 Decay | Clarity | Decay | Waterfall Spectrogram | Captured L El L
Capture Separate Scrollbars Freq. Axis Limits Actions Contr
80.00]
®
e |
o | |
0
65
-
1
1]
55
10..200
20 ..20,000
Average the responses ee®
15 bl 30 40 50 60 70 80 100 200 300 400 500 GO0 700 800 1k % 3k & Sk 6k Tk Bk 10k 3k 16k [20,

1: L Moab After 683 dB 2: R Moab After 69.8 dB



These results are good for your first iteration with Acourate.

Save the After Measurements

8: REW V5313
File Tools Prefere

Measure  Open Remeveall Info

RE

Solepse X L Moab After

T —— May 16, 20259:35:44 PM
Mic/Meter: 33587 txt
_.Soundcard: No cal file

20 20,0
' Delav 0038 R Moab After
2 = May 16, 2025 9:39:33 PM
Mic/Meter: 33587 .txt

Soundcard: No cal file
20 20.0k

Delay -0.0375 ms (-13 mm, -0.51 in)

using estimated IR delay relative to Acoustic
reference played from 1: Output 1 with no
timing offset

Clock adjustment: -11.8 ppm v

Change Cal...

y  BNEOINE ©

i Input E

0 Enter any notes you wish to save with this
group of measurements

[ Moab After

Cancel
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Name the File = Moab After

&by CAREW 2]
T Saveln: § REW v 34O & = EE
e -
Recent Mame Size Item type Date modified REW V5.31

- Moab Before.mdat 1.26 MB REW Measurement 5/16/2025 11:51 AM 2 measurements
-' Motes: Moab Before
Desktop 1 May 16, 2025
Y Ty anarss am
10 to 24,081 Hz
[‘I L Moab Before 46 to 77 dB SPL
Deocuments 1 May 16, 2025
g N M 11047 Am
A 10 to 24,081 Hz
R Moab Before 48 to 81 dB SPL
Computer
Metwork
Moab After
File Name: | MoabAf'terI
Files of Type:  Measurement data set (mdat) -

Save this file under:

C:\REW
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Show Overlays

il EQ@ i

RTA EQ Roomsim

VAR M |

IRwindows SPL meter Generator Scope Levels

You can compare the SPL curves of the Left and Right Channels after corrections.

e —
) | SPL Eremnad SPL | Phase | Predicted Phase | Distortion  Impulse ETC | Step | GD | RT60 | Clarity A= i ‘:ﬁ'
L Moab After :

e
16
5
14
R Moab After

10..200
20..20,000
e

15 20 30 4 50 60 70 80 90 100 200 300 400 500 GO0 700 300 900 1k % 3k a Sk 6k Tk Bk 9k 10k 13k 15k 17k [20.04

1: L Moab After 683 d8 2: R Moab After 69.8 dB
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Open the STEP tab.

You can compare the Step Response of the Left and Right Channels.

|ebs Overlays

—

)|

«<$IE @

sPL | Predicted SPL | Phase | Predicted Phase | Distortion | Impulse | £TC [istep |60 | RT60 | Clarity =

110.0

100)

®
]
%

STEP

ee

m 4m 6m 8m 10m 12m m 16m 18m 20m 2m 2m 26m 28m 30m 32m 34m 36m 38m 40ms

1: L Moab After 02% 2: R Moab After
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Select the L Moab After Measurement.

#4 REW V5313

File Tools Preferences Graph Help Donate

= X 0

Measure Open Saveall Removeall Info

Pi

REV

Collapse <« L Moab After

:l_——v\;:-:ﬁ Moab After.mdat

[ | May 16, 2025 9:35:44 PM
| | Mic/Meter: 33587 .txt

120 20,0k Soundcard: No cal file

Delay -0.0382 ms (-13 mm, -0.52 in)

using estimated IR delay relative to Acoustic
reference played from 1: Output 1 with no
timing offset

Clock adjustment: -11.6 ppm

y, BNE ©

4

Change Cal...
. - = R Moab After

2——w—o_ Moab After.mdat
May 16, 2025 9:39:33 PM

Mic/Meter: 33587.txt

NE ©

20 2000
. Delav -0.0375"

(%}

"3, Moab Before.mdat V|
M\A’”"‘”\ May 16, 202511:37:53 AM
Mic/Meter: 33587.bxt =

20 000
R Moab Before

L Moab Before

- Nalee. O ONC™
4
‘/\J\AJMA\ May 16, 2025 11:40:17 AM

Mic/Meter: 33587 .txt
20 20.0k Soundcard: No cal file

Delay -0.0055 ms (-1.9 mm, -0.07 in)

using estimated IR delay relative to Acoustic
reference played from 1: Output 1 with no timing
offset

(%]
Moab Before.mdat VZ|
a |

~ Change Cal...

ﬂ

C

s
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View the Waterfall Plot for L Moab After

: S G
€ >

M SPL & Phase = AlISPL | Distortion  Impulse  FilteredIR = GD | RT60 | RT60 Decay = Clarity Decay at:gll pectrogram | Captured L @

Capture i = Scrollbars Freq. Axis Limits Controls

LLL | ‘ q 500 ms window, 100 ms rise time, 3.00 ms slice interval, 1.7 Hz resn, t = 300 ms

240

‘ '”J'i i
!’W ‘JM ot

i ikl Jl,lf/f"'. gf

15 20 30 40 50 60 70 80 100 200 300 400 500 600 700800 1k 2%k 3k 4k 5k 6k Tk 8k 10k

|| @ cvoeb aster

| 260 V)
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Select the R Moab After Measurement

&y REW V5313

File Tools Preferences Graph Help Donate

= X O

Measure Open Saveall Removeall Info

Prc

REW

el et L Moab After

—l-m—_ﬁ Moab After.mdat
May 16, 2025 9:35:44 PM

Mic/Meter: 33587 txt

20 2007
_ Delav -0.0382

Q—NM Moab After.mdat
2

R Moab After

May 16, 2025 9:39:33 PM
’ | Mic/Meter: 33587 .txt
20 20,0 Seundcard: No cal file

Delay -0.0375 ms (-13 mm, -0.51 in)

using estimated IR delay relative to Acoustic
reference played from 1: Output 1 with no
timing offset

Clock adjustment: -11.8 ppm

Change Cal...

y BNEOQOINE ©

4

L Moab Before (%]

3 Moazb Before.mdat
/V\/\/V\I\A\ May 16, 202511:37:53 AM
Mic/Meter: 33587 .txt &
20 2000 P
r‘\ — m:: R Moab Before 6
A

Moab Before.mdat
""-\\ May 16, 2025 11:40:17 AM /
Mic/Meter: 33587.txt o
20 20.0k  Soundcard: No cal file B

EAV VI

Delay -0.0055 ms (-1.8 mm, -0.07 in)

using estimated IR delay relative to Acoustic
reference played from 1: Output 1 with no timing
offset

~ Change Cal...

E‘.Qr‘—r
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View the Waterfall Plot for R Moab After

¥ ™) [ — e : > @
SPL & Phase = AllSPL | Distortion | Impulse = FilteredIR | GD  RT60 RT60 Decay | Clarity Decay l~ pectrogram | Captured
Capture Scrollbars Freq. Axis Limits Controls
80.00
®

500 ms window, 100 ms rise time, 3.00 ms slice interval, 1.7 Hz resn, t = 300 ms

15 2 30 40 50 60 _70 80 100 200 300 400 500 600 700800 1k 2%k 3k 4k S5k 6k Tk 8k 10k

R Moab After

223dB v
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Compare the Before and After Response Curves

Click on the File Open Icon.

@, REW V5.313

File Tools Preferences Graph Help Donate Pro Upgrades

CE &

‘Saveall Removeall Info

Measure

_

Open the File = Moab Before.mdat

|5 3]
5 cvew o
P LookIn:  Js REW v @ B 88 E=
< 5
Recent Name Size Item type Date modified REW V5.31
- Moab After.mdat 1.26 MB REW Measurement 5/16/2025 9:41 PM 2 measurements
Notes: Moab Before

Desktop

E

Documents

Computer

@

Network

Moab Before

. i Moab Before.mdat 1.26 MB REW Measurement 5/16/2025 11:51 AM

File Name: Moab Before.mdat

Files of Type: = Measurement data set (mdat)

L May 16, 2025
\A/\A’W“""\ 11:37:53 AM

10 to 24,081 Hz

L Moab Before 46 to 77 dB SPL
1 May 16, 2025
11:40:17 AM
10 to 24,081 Hz
R Moab Before 48 to 81 dB SPL

re
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Now you can compare the Before and After Curves.

21 REW V5313
File Tools Preferences Graph Help Donate ProUpgrades

=d X 0 N A

Measure  Open  Saveall Removeall Info Rwindows SPLmeter Generator Scope Levels Overlays RTA  EQ Roomsim Preferences

@ Y ik e 7

REW is free software, but if you can afford to please click here to make a donation to help support its continuing development x

[y A £l
L HE |

Lol SPL & Phase [ AIISPL | Distortion | Impulse | Filtered R | GD | RT60 | RT60 Decay | Clarity | Decay | Waterfall | Spectrogram | Captured »E e

Capture Separate  Scrollbars Freq. Avis Limits Actions Controls

Colopee &€ L Moab After

A Moab Aftermdat
May 16, 2025 9:35:44 PM

Mic/Meter: 33587.6¢

30.00
20 2000 B
- Delav -0.038)
| Moab Aftermdat
May 16, 2025 9:39:33 PM
Mic/Meter: 33587.6xt
20 000 T
_ Delayv -0.0375
83 Moab Before.mdat
M\A”""‘\ May 16, 202511:37:53 AM

Mic/Meter: 33587.tt

= ®
R Moab After ©
sP

TG

L Moab Before

20 200"

R Moab Before

Moab Before.mdat

May 16, 2025 11:40:17 AM
Mic/Meter: 33587.txt

20 20,0k Soundcard: No cal file

AV VEINE

PRNEOINEOINEOINE ©

Delay -0.0055 ms (-1.9 mm, -0.07 in)

using estimated IR delay relative to Acoustic

reference played from 1: Output 1 with no timing

offset 60

Change Cal...

10..200
20..20,000
Average the responses ee®
15 2 30 40 50 60 70 80 100 200 300 400 500 600 700800 Ik % 3 dskoek Tk sk 10k 1Bk 16k [2004
1: L Moab After 683 dB 3: L Moab Before 57.0d8

4: R Moab Before 59.2 dB

2: R Moab After 69.8 dB.
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You have 4 curves:

L Moab After
R Moab After

L Moab Before
R Moab Before

&5 REW V5313

File Tools Preferences Graph Help Donate Pro Upgrades

=H X 0

Measure  Open Saveall Removeall Info

REW is free software, but
IVL Moab After Q l_WJ

L R Moab After.mdat Capture
May 16, 2025 9:35:44 PM / lﬂ
WAV

Collapse «
| SPL & Phase

Mlc/Meter 33587 bct - ®
120 !
_ Delav.-0.0387 } R Moab After (%] = o e
2——w~— | Moab Aftermdat A SPL =
May 16, 2025 9:39:33 PM
erJMeter' 33587 txt =
20 S Ea——
_Delav -nmr: 1 Eeh Bela } (%)
3, Moab Before.mdat A
’V\A’”"‘"‘\ May16, 02511:37:53 AM
Mic/Meter: 33587.txt —
————e—wre———— e GB..
20 20 0
i RMoab Before 9
"5/\1’\& Meoab Before.mdat A
| Vs | May 16, 2025 11:40:17 AM /
Mic/Meter: 33587 txt 65
120 20,0k Seundcard: No cal file D

Delay -0.0055 ms (-1.9 mm, -0.07 in)

using estimated IR delay relative to Acoustic

reference played from 1: Output 1 with no timing

offset 60

Change Cal...
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The Before Measurements show large swings in the bass region.

Capture Separate Scrollbars Freq. Axis Limits Actions Control

& + + o
Lel SpL & Phase [AlISPL | Distortion | Impuise | Fitf R Moab Before ) Clarity | Decay | Waterfall | Spectrogram | Captured A= Y B ©

30.00
| ®
©
L v
1
70
[
L Moab Before
60
-
55 ]
10..200
20..20,000
Average the responses ee®
15 2 30 0 50 60 70 80 100 20 300 400 500 600 700800 Ik % 3k d Sk o6k Tk 8k 10k 13k 16k [20.00
1: L Moab After 68.3 dB 2: R Moab After 698 dB 3: L Moab Before 57.0 dB

) 4: R Moab Before 592 dB
Modify the Y-axis Limits to view the full extent of the swing.

Top=82Hz

7 =l
Set Graph Axis Limits [

SPL Top
Left Hz ( 820 %) Right Hz
150 Apply Settings 20,0000 %
500 % N
Fit ¥ to data SPL  Bottom Fit to data
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The Before Measurements show a swing of +/- 9 dB between 20Hz to 17,000Hz.

65
: ﬂ
55
Average the responses
15 20 30 40 50 60 70 80 100 200 300 400 500 600 700 800 1k 2%k 3k 4k 5k 6k Tk 8k 10k 13k 16k @
1: L Moab After 683 dB O 2:RMoab After 69.8 dB 3: L Moab Before 57.0 dB
4: R Moab Before 59.2 dB h

The After Measurements show a lessor swing of +/- 2.5 dB between 20Hz and 17,000Hz.

[y I QQE (_4_) e
L SPL & Phase | AllSPL | Distortion | Impulse | Filtered R | GD RT60 RT60 Decay | Clarity | Decay | Waterfall Spectrogram | Captured L E' Lo
Capture Separate Scrollbars Freq. Axis Limits Actions Contr
80.00] ®
B I
70
65
60
55
10..200
20 ..20,000
Average the responses ee®
15 20 30 40 50 60 70 80 100 200 300 400 500 GO0 700800 1k % 3K 4 Sk 6k 7k Bk 10k L3k 16k [20,

1: L Moab After 683 dB 2: R Moab After 69.8 dB

This is a significant improvement.
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Save the Before and After Measurements

Click on the Save All button.

&y REW V5313
File Tools Preferences Graph Help Donate Pro Upgrades

=gl = &

Measure  Open eall] Removeall Info
£
REW is free :
Il < W=
Gallogse < L Moab After Q M
_lw Moab After.mdat V| Cepe
May 16, 202593544 PM SPL
Mic/Meter: 33587 txt o
e — st i S -_
20 20.0/
[Delaw-0038)” | R Moab After © | [N
2———w—_| Moab After.mdat 2|
May 16, 20259:39:33 PM
Mic/Meter: 33587 .txt -
20 20,0k Soundcard: No cal file B 75
Delay -0.0375 ms (-13 mm, -0.51 in) -
using estimated IR delay relative to Acoustic
reference played from 1: Output 1 with no
timing offset
Clock adjustment: -11.8 ppm v 70
Ch Cal...
S L Moab Before Q
"3, Moab Before.mdat A
M\A’“’"‘\ May 16, 2025113753 AM
Mic/Meter: 33587 txt o 65
| — SIS -
20 20.0
RS R Moab Before Q
AN Moab Before.mdat V|
T T VNeA | May16, 2025114017 AM
| Mic/Meter: 33587.bxt < | 60
20 20.0k Soundcard: No cal file &
Delay -0.0055 ms (-1.9 mm, -0.07 in}
using estimated IR delay relative to Acoustic
reference played from 1: Output 1 with ne timing 55

offset

Change Cal...

Aismenr



' Input u

0 Enter any notes you wish to save with this
group of measurements

| Moab Before & After

q Cancel

r 1 i
B CAREW =
(T Saveln: | REW v @ @ 88 =
=
Recent Name Size Item type Date modified REW V5.31 =
. Moab After.mdat 1.26 MB REW Measurement 5/16/2025 9:41 PM 2 measurements
‘ & Moab Before.mdat 1.26 MB REW Measurement 5/16/2025 11:51 AM Notes: Moab Before
Desktop 1 May 16, 2025
Y uarss am
10 to 24,081 Hz
E“\ L Moab Before 46 to 77 dB SPL
Documents 1 May 16, 2025
o= \/\’\’\*’W\—A\ 11:40:17 AM
ﬂb_.,ly 10 to 24,081 Hz
R Moab Before 48 to 81 dB SPL
Computer
Network
o Moab Before and After

File Name: | Moab Before & After]

|

Files of Type: = Measurement data set (.mdat)

(] -
|

v

Name the file Moab Before and After

Save

View the contents of C:\REW

é 1IMMeasSweep_10_to_24000_-12_dBFS_48k Float L _refLwav WAV Audio File (VLC) 10,753 KB
.';‘. 1MMeasSweep_10 to_ 24000 -12_dBFS_48k Float R_refLwav WAV Audio File (VLC) 10,753 KB
I Moab Aftermdat REW Measurement 1,300 KB
‘I Moab Before and Aftermdat REW Measurement 2,591 KB
I Moab Before.mdat REW Measurement 1,300 KB
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Subsequent Iterations

Now that you have gone through the entire workflow of taking measurements with Acourate,
generating the FIR Filters, importing them in ROON and verifying the results with REW, you are
free to run multiple iterations until you find the best Filter that suits your taste.

You can start by designing a different Target Curve experimenting with different slopes around
the bass and treble regions. A perfectly flat frequency response curve does not always sound the
best. A slight boost in the bass region with a gradual roll off in the treble may bring more life and
excitement to your music.

You can try entering different values of the Excess Phase Window and evaluate which
combination yields the best results.

Acourate - Room Macro 4: Filter Generation

' Room-Macrod ‘

Crossover Detection: 1-way system

CAACOURATENPTVPulsed8L ‘ .dbl

Excessphase window / |3 | ‘2 ‘ ! ‘3 ‘ cycles Extra delay Ijl@fljl@

Max. correction gain m dB

Filter samplerate B8 96 176 192 352 384

Add. output format | hd Minimumphase Double length

Pre-ringing comp. E@ ! E%

Subsonic

mono (®) stereo ‘ | Prefilter ICPA Run Macro4 |

e —— ‘ v Bt |

Typically, it takes weeks of iteration to arrive at something that sounds perfect. With Acourate
you have the tools to shape the Frequency Response of your 2-Channel setup to match your
personal listening habits.
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Total Cost for the Project

Here is a list of all the items you would need to digitally correct your 2-channel audio setup using
ACOURATE and ROON.

1.

Mini PC to run your ROON Server
https://www.amazon.com/Micro-Mini-PC-Computers-N5105/dp/B09Q87Z6VB7/
$143.99

2.

ROON Ready Lossless Music Streamer
https://www.amazon.com/FiiO-SR11-Streamer-Receiver-Multiroom/dp/BODFCQPZQY/
$99.99

3.

MicroSD Card to store your Local Music Library
https://www.amazon.com/SanDisk-Extreme-microSDXC-Memory-Adapter/dp/B09X7C2GBC
$41.99

4,

USB Thumb Drive to install the ROON OS on your Mini PC
https://www.amazon.com/Samsung-MUF-256AB-AM-Plus-256GB/dp/B07D7PDLXC
$14.99

5.

Dayton Audio EMM-8 Omnidirectional Condenser Microphone
https://www.amazon.com/Dayton-Audio-EMM-6-Measurement-Microphone/dp/B002KI8X40
$69.95

6.

Microphone Stand
https://www.bhphotovideo.com/c/product/1447612-
REG/auray ms 65hd pro hd microphone stand.html
$69.99

7.

USB Audio Interface
https://www.amazon.com/Focusrite-Scarlett-Interface-Bundle-Polishing/dp/BO9WJFHJZY
$220



https://www.amazon.com/Micro-Mini-PC-Computers-N5105/dp/B09Q8Z6VB7/
https://www.amazon.com/FiiO-SR11-Streamer-Receiver-Multiroom/dp/B0DFCQPZQY/
https://www.amazon.com/SanDisk-Extreme-microSDXC-Memory-Adapter/dp/B09X7C2GBC
https://www.amazon.com/Samsung-MUF-256AB-AM-Plus-256GB/dp/B07D7PDLXC
https://www.amazon.com/Dayton-Audio-EMM-6-Measurement-Microphone/dp/B002KI8X40
https://www.bhphotovideo.com/c/product/1447612-REG/auray_ms_65hd_pro_hd_microphone_stand.html
https://www.bhphotovideo.com/c/product/1447612-REG/auray_ms_65hd_pro_hd_microphone_stand.html
https://www.amazon.com/Focusrite-Scarlett-Interface-Bundle-Polishing/dp/B09WJFHJZY

8.
Acourate Personal License

https://www.audiovero.de/en/acourate.php
$520

Grand Total = $1,180.90

Note-1: In addition you would need a Laptop computer running Windows 10 or higher.

Note-2: For taking more accurate measurements you should replace the Dayton Audio EMM-6
measurement mic with the iSEMcon EMX-7150 measurement mic.

https://www.isemcon.net/ashop/product info.php?language=en&products id=57

ACOUSTICS & VIBRATION DIVISION

All Categories v Cart Checkout Register

Manufacturer information Main page » Catalogue » Measurement microphones » Phantom » EMX-7150 Measurement microphone Kit

jmr lSEnJCUﬂ \‘ EMX-7150 Measurement
i microphone Kit

dy

298,10 EUR
19 % VAT xcl. Shipping costs
Please enter the article no. from

our catalogue. 1 Add to cart

Article number

iSEMcon

More products »

Manufacturer: iSEMcon
More from this manufacturer »

Product no.: 800010

You can purchase this from a US Dealer for $318.50.

https://www.rationalacoustics.com/products/isemcon-emx-7150



https://www.audiovero.de/en/acourate.php
https://www.isemcon.net/ashop/product_info.php?language=en&products_id=57
https://www.rationalacoustics.com/products/isemcon-emx-7150
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