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address all issues relag to any particular topic. Students may freely use the material presented, but the intellectual
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This Manual

The text for this Manual is drawn directly from the Studio Six Digital websit# ncecommended
that students visit the website on a regular basis to check the blog and FAQ updates, especially.

U http://www.studiosixdigital.com/audiotools/

Device Compatibility
AudioTools isompatible withmostiOS devicebut better performance is achieved with iPhone 5
and later devices.

Built-In Microphones

All of thesedevices include builin microphonesThese mics tend to be very consistent from one
unit to the next, and are wideange. However, Apple does include a very steep {ighs filter
(which cuts low frequencies), presumably as a wind and pop filtez.lowfrequency roHoff for the
internal mic in these devices is very steep, on the order of 24dB / octave starting at 250Hz.

However, with the advent of iOS 6, and AudioTools 4.7, theflegquency rolloff filter is able to be
turned off, thereby resulting in fairly flat response. @fiese this is still basically a cell phone mic,
and the performance is limited. Also, ofténs foundthat reatworld mics get dirty odamaged in
usage and performance degrades over time.

Also, in most of the later models, there is a limitemaking SPL measurements, as well as more
sophisticated measures such as Impulse Response difficulake accuratelyln iOS versions prior

to i0OS 6Studio Six Digital (SSD) leasnpensated for these mics as much as possible, but given the
physics of the situation, the usefulness of the low frequency information is limited.

Studio Six Digitatrongly recommends upgrading to at least iOS,&nd the most current
AudioTools release.

6b2038SY (KS SE LinBozcasionallya thedtaxtSafers ltoythig authors of thidanual,
Studio Six Digital).

Installing AudioTools
To install AudioTools on one of the compatible devices listed above, simply search the App Store for
AudioTools and purchase to instélease notesome features require additional-epp purchasing.

Apps

In this training guide we will be presenting apps that will be most often used in measuring
environmental or workplace occupational noiseAn external microphone is strongly
recommended.
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SPL Pro

ovewies SR Sioe

Input Leveal

Slow Fast imp Peak Loq

Max dB: -

Bal

Rel: 48.9 dB

SPL Pro is a professiomghde sound level meter fahe iPhone. It incorporates all the features of a
dedicated SPL meter ANSI modes Slow, Fast, Impulse, Peak, and Leq, A and C weighting, Octave
band filters, and the ability to be calibrated.

Seethe SSDhiemo videdfor SPL Pro. This video was recorded on the simulator, within AudioTools.
Seethe "dB vs. dB'Sectionto understand what the SPL numbers mean, and why they might be
different on different modules.

U https://www.youtube.com/watch?v=904Y9Ph_M

SPL Pro conforms to all features of the Al ISO standards for averaging sound level meters. To
obtain this performance level, you will need to use SPL Pro with a suitable microshumheas the
iTestMic or Precision microphone

How to Use SPL Pro

Refer to the screen above.

Mode

SPL supportdife standard ANSI decay times, and LEQ mode. All times are in terms of exponential
decay, where the reading will decay by 20dB over the specified time.

SLOW-this mode uses a-&econd decay time. Good for getting a general reading of the ambient
sound level.

FAST- this mode uses a 125ms decay time.

IMPULSE- not used very much, normally Peak mode would be used. This mode has a 35ms decay
time.

PEAK- Peak mode show the peak value received since the last screen update.
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LEQr LEQ is essentially average SPL over tifilis mode does an equakighted time average of

the incoming SPL level. A timer shows how long the Leq has been running. Touch Reset to start the
averaging over from the starfTap Reset to begin a new LE&pture sequence. The cumulative SPL
level will be displayed.

Filter

You can select unweighted, which is wigind; all frequencies are represented equally.

A-weighting rolls off lows and highs fairly severely, and can be compared to voice band.

CGweighting rolls off lows and highs gently, and is sometimes thought of as music weighting.

Octave Band filters, 31, 63, 125, 250, 500, 1k, 2k, 4k, 8k, and 16kHz. These are Type 1 ANSI filters
that in effect isolate a single octave band. Often used for noise sisalyr to test masking signals.

Capture

Tap the Capture button to store the current SPL level as the baseline reference level. This will be
used to compute the redime deviation in dB. Use this for seat-seat comparisons, or to see how
the SPL is cimging over time.

Generator
Tap the Sine icon to turn on the pink noise generator output.

Output
Turn this switch on to route the filtered input signal to the output.

Input Source
Most iOS devices allow us to control the input gain of the microphorrethBse devices, which
include all iPhones, you will see two gain ranges when you go to the Snputes page. Select the

appropriate range fothe environment as follows:

Low Ranga Withthe internal iOS microphones, this will cover a range of approximateiyL 30
dBA SPL.

High Range This will extend the range to 5020 dBA SPL.
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SPL Graph

&— wemaMoilowRage SPLLogging  +V  LAeq:73.8dB EJ
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Unweighted [ E ﬁ

SPL Graph is a powerful sound level chart recorder and noise logging systemifirathe, iPad,

and iPod Touch. It works by averaging the SPL for a period of time range from 0.1s to 15 minutes
(Leq), applying an optional weighting filter or performing octave or 1/3 octave analysis, and plotting
the sound level. You can optionally recaing audio or video for the graph, send notifications based
on preset limits, and even automatically email graph results at the end of a test.

We also plot the A, C, and unweighted (Z) SPL values along with the octave or 1/3 octave data.
SPL Graph can leenfigured for continuous data logging, remote file saving or emailing of data, Ln
statistical measurements, event notification, and more.

Check outhe video demo of SPL Graph.
U https:/www.youtube.com/watch?v=pSnkrmPrgPY &feature=youtu.be

€— wemaiMcilowRage SPLGraph  +V  LZeq:91.0dB B4
i 91.8 oE
§ ; . 12:@.1§$ -Z-““ a7
-t
&
38
-59 et AL
g2 oS = HTETTIZMIng 67
12:05:25 PM an e 12.06:45 PM

Unweighted [ E ;ﬂ

SPL Graph can record up tot#ursof 1-second resolution sound level data per file, and can be
configured to autesave and restart for continuous operation. The graph starts displaying-a one
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minute window, and as each mite is recorded, the graph ecales automatically and adds another
more time to show the data collected so far.

You can upload the data and recorded audio fileg®oPC or Mac. The file format is .\WAV, .CAF,
which is a compressed Apple format, or M4A, which is a 10X compressed file format. You can
convert a .CAF it to a Windowsmpatible file using a tool likeVS Audio Converter

Also sedghe app note onSetting up an iPhone for Remote Noise Loginrthis section.

Octave and 1/3 Octave SPL Logging

€—  itemaiMic 1 Low Range SPL Logging V' LAeq:727 B =
217416, 115747 AM - mm : : ] ’ :
8 | an
~ I' m’%’?ﬁa‘i M| I
= . ; I E- } - : 1
R ,
g :
2
2
11:57:47 AM Graphing 12:08:23 PM|
Unweighted N E &@_)

Starting with iPhone 4S, SPL Graph has an option for adding an SPL Octave and 1/3 Octave Logging
module. This allows recording the frequency spectrum at every point on the graph (typically every
second, although it can be longer), as well as recording the average spectrum for the entire
measurement. We also plot the A, C, and unweighted (Z) SPL values along with the octave or 1/3
octave data.

Use the cursor to select any single data point ongbeen and inspect the spectrum for that point.
NOTE: iPhone 4 and iPod touch 4 do not have enough processing power for this module, and so the
module is not available on those devices.

Seethe Octave Logging Demo Video

The Octave Band Logging option also allows you to pick any single octave or 1/3 octave band, or

overall, A, or C weighting, for the main red curve. And, the filteroopfor this curve can be selected
and viewed even after the measurement has been completed.
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Unweighted .’,;3 E @ ﬁ

To set up Octave Logging, go to the Setup page in SPL Graph, and purchase the Octave Band Logging
option, by tapping the Info button that appears over the Octawgging selector.

Then, just select with Octave or 1/3 Octave Logging. The test will now run in that mode.

Octave logging also enables the 3D plot of data vs frequency vs time. Tap the 3D to switch to 3D
display, where you can rotate the plot, and whee tiest is complete, use a timeline control to show

the plot as it looked at different times in the test.

Graphics
€—  intemaiMic1Low Range  SPL Graph W LZeq:89.5d8 |

gm‘wammm
8
-t
% 1
88
8 1
12:05:25 PM Recording 12:10:43 PM|
Unweighted [ E ﬁ’

The graph starts with a oaginute window, and as a minute is recorded, the grapiscales
automatically and adds another minute to shawk S Rl G 02t ft SOGSR a2 7T N
button to play back the recorded audio, and use the cursor to scrub the audio location on the graph.

Use this feature to listen to events that you can see on the graph.

You can scroll and scale the graghtically, in dB, by using standard swipe and pinch gestures. You
can also scroll and expand and contract the time axis using gestures. Zoom out to déulror
zoom in to a single minute, showing second resolution. Detdgehe screen to zoom oub show

the entire graph on the screen.
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The time scale grid changes dynamically, highlighting minutesnteate, andhour lines as as it
runs. As the graph runs, the overall LEQ (average SPL) for the entire time period is computed and
displayed on thescreen.

Swiping across the graph brings up a cursor that displays the exact dB level and time for any point on
the graph.

Ln Statistical Data Logging
Ln statistics may be enabled on the setup page. When on, these values will be computed, on the
overalldata:
1 LMax
LMin
L95
L90
L50
L10
LO1

= =4 =4 a4 -—a -

L¥ acdzZf 5F4F {F@S¢ Aa (Gdz2NYSR 2y GKS&S @It dsSa
recorded. In octave band mode, you can selected any single value, such as Z, A, or C weighting, or
one of theoctave or 1/3 octave bands for Ln calculations.

Ln is calculated at 0.1s resolution, which matches many traditional logging sound level meters. You
can choose to insert a traditional Fast or Slow detector before the Ln calculations, to match the
operationof legacy analog SLMs.

Settings

SPL Graph has many options and features that allow you to customize it for any application,
including setting it up as a continuous noise logging system.
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Done SPL Graph Setup Info
: Audio / Video
Audio Format
’ CAF MAA Capture
Audio Monitor Playback Vokime Boost Events Above
80.0dB
0ad8 +30 08 103 pre/post roll
Input Source Notifications Auto Save Setup
Time Limits Ln
Detwyed et | T B Compute
Delay Run Limit 01:00:00 m o
: A
Octave Logging |
Fay Shon
Full Data Save m : -
( Save LAeq50
) None Cctavn 33

Resolution
SPL Average (LEQ) per Graph Point

Graph Tume Lima 24:00

Minimal Display Enable
@ nom LEQ Time O
70.0 ¢B
. 50.0 dB LEQ tima should be loss than Reschutian time
Lock graph dBu Made

Show dats as rew s eather than o8 $91

Audio/Video Recording Settings

SPL Graph can record up tot®ursof audio or video, or it can be setup to only record events that
exceed a preset threshold. When the threshold is reached, 10 seconds of audio before the event is
recorded, and recording will continue for 10 seconds after event. Video will stareavent time

and will extend 10 seconds past the end of the event.

For audio, you can select uncompressed WAV files, compressed CAF files (4x smaller), or M4A mpeg
files, which are 10x smaller than wave files.

For video, you can choose between seveias.

These files will be named the same as the stored file, with numeric suffixes following the file name.
Turn on Audio Monitor if you wish to listen to sounds being recorded. Note that this may cause
feedback if you are using the internal mic.

Sincethe audio is recorded with the full dynamic range of the input, it may be difficult to hear the
sounds that were recorded. Turn up the Playback Volume boost to increase playback level without
changing the dB measurements.

Time Limitsand Resolution

Resalition controls the amount of time that is averaged in each data point. This can be selected to
matchthe situation or to match a noise standard. You can select from 0.1s (if octave logging is off) to
60m resolution.
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Using the Time Limits control you cdioew SPL Graph to start immediately when you tap the
microphone icon, or you can delay it by some time, lock it to even btlogks or, with Time Sync,
you can lock it to even multiples of the selected Resolution time. This allows you to run multiple
copies of SPL Graph on different devices, and keep the data locked in time.

Ln Statistical Data

Selectflat (Z), A, or C weighting for the Ln values (if you are running octave loggmeywise the
selected weighting is used), choose to place a Fast ar @&tector before the Ln calculations are
made

You can choose to also store 50ms (20 times per second) data to another file. This will be named the
same as the main data filejith the .txt extension. It contains ASCII tdblimited dataand can be
opened in Excel

Note that more Ln values are stored to the file than are shown on the screen, for clarity of the
display.

Minimal Display
Dane SPL Graph Setup nfo
. Minimal Display Enable
mo s M e [ w ] &
=
0.8 di Main Screen
@ 0 (
Lock graph d8u Mode
SO0 Da1a a0 rew R 1At TR OB SN

This feature allows SPL Graph to function with all of the data logging options and features running,
while presenting a simple interface to the end user. This will be a simple screen, with only a dB
reading, clock and nothing more. The background color of the screen will change depending on the
limits set.

You can select Fast, Slow, or an Leq time,edkas the dB levels for the red, yellow, and green
colors. Also, if you turn on the Main Screen switch, the dB level will appear on top of the graph.
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Auto Save Settings

Done Auto Save Setup Info

Send To: test@studiosixdigital.com

studio@gmail.com LTI YY)
Enter your own gmail account credentials to enable emailing results

Auto Save Data at End of Timed Run (
Send Test Emalil Email Data on Auto Save (

Also Save / Email Screen Shot on Auto Save

Restart After Save (Continuous Run)

To setup SPL Graph for data logging, first set a Run Limit on the main Setup page, so that the test will
stop at a set time. This can be any convenient interval, up too24s(1440 minutes).

Then, tap the Autosave Setup button, and set the options yieatwould like. Turn on Autosave to
enable saving of data at the end of the run (when the Run Limit time is reached).

Then, if you want the results emailed, turn this option on and enter an email addresgalid email
address is set, the resuligll be emailed to that address at the end of the run. Note that if you are
using iCloud or Dropbox you probably don't need to also email the results.

To continuously save results, also turn on the Restart After Save s&RthGraph can save data
automdically at the end of a timed run, restart another run for continuous operation, and even
email the results back to at the end of the run. You can also have a screen shot saved at this time
and emailed along with the test data XLS file.

iCloud and Dropbosgupport mean that the data files can also automatically appe#ranCloud

folder or Dropbox. Just enable iCloud or Dropbox on the Geiamtiings page, and every time that

a file is autesaved the data will appear on the cloud, if the device has tieconnectivity. If it is
offline, the data will be stored locally and migrate to the cloud automatically the next time that you
open the app with internet available.

Auto Save can turthe iOS device into a powerful Type 1 approved sound level momitoen used
with an appropriate microphone, such é&secisionMic
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Notification Settings

Done Notifications Info
SPL Weighting

Uses Graph Weighting

Enable Email @ )

i0S Notifications

test@studiosixdigital.com

Al least one email address must be entered.

LEQ Time 00:20 LEQ Level 82,0d8
Lockout Time 10:00 Email Limit 100 max
studio@gmail.com “esceces

Enter your own gmail account credentials to enable emailing results

SPL Graph can also automatically send out email notifications of SPL acaxgate You can define

up to 3 email addresses to receive the notification, the weighting, the LEQ time that the SPL level is
exceeded for, and you can even limit the number of emails sent to prevent being bombarded with
emails.

Notifications make it easyo monitor remote SPL events.

You can also to choose to turn on iOS notifications. This will cause a notification to be shown locally
onthe iOS device, even the if the app is running the background. This will also cause the notification
to be sent to Apfe Watch.

Audio and Video Recording
The audio is recorded 6it, 48k, mono, as an uncompressed WAV file, or as a compressed CAF file
dza A y 3 Hd-JL@IAZ Eoénpression algorithm, or as an mpeg file usintpIDcompression. The
storage requirementsra shown here fod hour of audio:

1 WAV file, uncompressed, 345mb/hr, 8.2gb/day

1 CAF file, Apple compression, 86mb/hr, 2.1gb/dat

1 MA4A file, mpeg compression, 34mb/hr, 0.8gb/day

To free up space, you can always delete the graph and audio or video fileth&d@ave / Recall
page.

File Saving

If you exit the app, or are interrupted with a phone call, the graph data will not be lost. SPL Graph
will automatically save the graph, and reload it when you next open the program. You can also save
a graph and the >d.data on the iOS device, so that you can recall the graph later.

We also support Dropbox, so that data can be sent automaticatlyet®ropbox when the file is

saved.

SPL Graph supports saving an unlimited number graphs directhead®S device. Yowan recall

these graphs and bring them up on the screen, and listen to the sounds that were made while the
graph was recorded. You can also store an image of the screba photo roll.
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You can control the amount of data that you want stored by usi®ythd Cdzf £ 5F GF { I @S¢
main settings page. If this is turned off, you will only get a summary of the data. If you turn it on, you
will get all the details for each data point.

Use SMPTE Pink NdisenTurningthis on enables the use of SMPTE standard pink noise. See SMPTE
for more information. If this is off, standard pink noise is used with a linear filter applied to white
noise\n\n";

Allow Mixing Audio with Other Apjps\nTurning this on will let audio thag playing from another
app, such as the music player, to continue playing while the app is running. If this is off, the audio
from the other app will stop as soon as the app starts running.

File Storage and Audio Settings

File storage and audio settis@re found under the General tab.

Done General infoll| Done Cloud File Storage info || Done Audio Settings info
Flle Storage Mic Compensation Filtars
Cloud File Storage e Oropton {Coud Binabie
Cloud storags: None
Enable Cloud Drive in your device Settings and 1608 w0de s reguied Ry uround oulput
Audio allow ICloud Drive ta show on your home page,
Global Audio Settings Detaunt Calibeator Output 94,0 B
Appearance c l O i Input Gain Settings
- viove Local Fies to 1ICIlout
High Contrast Mode .3£ 108 M Gain ([
Color Picker
. 1 High Gain Override
Preferred Formats All new txt, png, and audiolvideo fikes wil be gu.y. gan 5 00178

copied to the Cloud public folder. AT internal files
will use the shared iCloud internal folder and wil

Use ISO 8601 Date Format not be stored locally Allow Mixing Audio with Othar Apps Q:‘;

Lirnt Samplo Rate to 44 1k

Force English Languagoe

o

DC Stripping Filters @L

Enable Background Sarver
Enable High-Security Mode Measurement Mode @-L

—
"
3

Use SMPTE Pink Noise ﬁl

Enable WiFi Control

Play YouTube Videos in App

§S GKS Ly¥2 LI 3AS F2NI Iy SELXFYyFGAZ2Y 2F WAh({
0KSNJ ! LJJaQ

Microphone Calibration
The microphone (internal, headset or lightning port) calibration is sttarMicrophone Setup Tab.
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Setting up an iPhone for Noise Logging

An iPhone can be configured for unattended operation, to minimize and try to eliminate all
interruptions that could stop a test in progress. If you do all of the below steps, you shewddah
solid iPhone that won't do anything other than run the app.

Prevent Interruptions

Turn off all Notifications

Settings>Notifications

For each app listed, select the app and turn off Allow Notifications.

Turn off Amber Alerts

Settings>Notifications

Scroll all the way to the bottom of the page and turn off both AMBER Alerts and Emergency Alerts.
Turn off Background App Refresh

Settings>General>Background App Refresh

Turn them all off.

Turn off all Automatic Updates

Settings>iTunes & App Store

Turnthem all off.

Forward Calls on the Phone

Settings>Phone>Call Forwarding

Turn this on, and enter any phone number. This will ensure that in case a wrong number tries to call
the phone, it won't ever ring.

Turn on Do Not Disturb

Settings>Do Not Disturb

Tun on Manual. Turn off Repeated Calls. Set Allow Calls From to No One. Set SILENCE: to Always.
Turn Siri Off

General>Siri

We don't want Siri listening waiting to do anything.

Turn Off Handoff

General>Handoff & Suggested Apps

Turn Handoff off.

Turn Off Messages and Facetime

Settings>Messages, Settingg-acetime

Turn these off.

Other Settings

Enable

Turn on iCloud Drive, Keychain, and Find My Phone. You don't need an email account or backups.
Settings>iCloud

We also need location services to be turr@d and microphone access.
Settings>Privacy>Microphone and SettingsPrivacy>Location Services
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Guided Access Mode

Apple supports a mode that allows you to lock your iOS device into running onthappannot be
interrupted. This is called Guided éess. With Guided Access, you can make your iOS device into a
dedicated hardware device that is running one specific app.

Guided Access always prevents things like operating system update notifications and running other
apps, so we recommend that it alwape used when running something like SPL Graph or Dual SPL
Traffic Light for long periods of time, where you leave the iOS device unattended, or it is running any
test that you don't want interrupted. There are several options available, including oaeprvent

the wake/sleep button from operating, so that the device can't be powered off, and even one that
disables all touch GUI operations or just parts of the screen.

Also, see our information abo@&etting up an iOS device for Noise Logdorgnore tips about
preventing interruptions.

Setting up Guided Access

Guided Access is a feature of iOS, so some of the options may change from time Wéime
documenting its usage in iOS 9. See the Apple documentation for more detailed information about
Guided Access.

To enable Guided Access, open the iOS Settings app, and go to the G&eedsibility
>Accessibility Shortcut page. Turn off any omiother than Guided Access. This will simplify
bringing up the Guided Access options later.

Poad ¥+ 4:02 PM CAiE || Poa T 4:04 PM (S

< Accessibility Accessibility Shortcut { Accessibility Guided Access

Guided Access

VoiceOver

Invert Colors
Grayscale Passcode Settings
Zoom

Switch Control Time Limits

AssistiveTouch

Accessibility Shortcut

Now go back to the GeneralAccessibility-Guided Access page and turn on Guided Access and the
Accessibility Shortcut. Also set a passcode so that yototally lock out other users. This can be a
different passcode than the device passcode.
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Using Guided Access With An App

Now you are ready to start using Guided Access. Exit Settings, and open the app that you want to
run. In this example, we are usinBISGraph. Triplelick the home button to begin Guided Access
mode for this app. You will see a notification appear briefly saying "Guided Access Started".

Now, tripleclick the home button again and enter your passcode to bring up the Guided Access
options page. It looks like this:

4:06 PM Cim

Guided Access Resume

G v e Lw Rirge  SPL Graph

Options Circle areas on the screen you would like to disable

You can exit Guided Access mode by tapping End, or go back by tapping Resume.
Note that you can disable only parts of the screen if you like. In this example, I'm disabling access to
the Toolbar and the Settings icon.

4:13 PM CimD

Guided Access Resume

11 1 Low e SPL Graph

Options Circle areas on the screen you would like to disable.

Tep the Options button to bring up this page, where you can select what you want or do want to be
enabled.

B Sleep/Wake Button

m Volume Buttons

Motion @
Keyboards

Touch

= Done

Note that | have left the Sleep/Wake button active. Even in this case, you can't shut the device off,
but you can put the app into the background. Turn off Touch if you don't want anyone who does not
know the Guided Access passcode to be able to stamdrtlee test. Tap Done to get back to the
running app.
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SPL Traffic Light

SPL Traffic Light idaaldisplay and single displ&PL monitor, designed to be used to monitor SPL
levels for live concert sound, community noise, and any public space that teebdsn compliance
with sound level regulations. Use SPL Traffic Light with theibu@S device microphone, or pair it
with the iTestMicfor Class 2 results, or use it withe iPrecisionMidor Class 1 performance. Note
that it is possible taertify the entire instrument as Class ly sending iPrecisionMic atitk iOS
device to an independent testing lab.

Having two sound level monitors allows SPL Traffic Light to adapt to nearly any community noise
standard regulation, since you can set one meter for C weighted Fast, and the other for an Leq
(average) time. The example here shows exactly that setup. [€Rikility makeghe SPL Traffic

Light the most versatile SPL monitoring system available on any platform.

s SPL Traffic Light P
Setup Info
[ venéiont |

@ wvod

80.0 dB
@® o

; 9 dBA Fast
Time 00:00:03 | 1., [ e |

The top control selects which SPL monitor the settings apply to. Enter the dB trigger levels for the
three colors, and select the weighting @ctave band.

You can also enable email notifications, based on the display criteria for the red dB trigger level.
Notifications can be based on just one SPL monitor triggering into the red zone, or either or both
triggering. Entethe own gmail credentia for the email notification server. Note that Google's
policies may require you to go tbe own gmail settings, and enable access from a third party app.
Set the three color trigger dB levels, dynamic response, and weighting seperately for each SPL
monitor.
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Done Notifications

] Enable Emails
to@gmail.com -

At least one To: email address must be entered. (I
to@mac.com Start / Stop Emails
Over limits! (-/

Red Condition Trigger
Left/Top Right/Bottom “ Both
Lockout Time 01:00 Email Limit 25 max
mine@gmail.com escscces

Enter your own gmail account credentials to enable emailing results

See the Traffic Light videos for the single and dual displays at:

http://www.studiosixdigital.com/audiotoolsnodules2/spl-modules/spitraffic-light.html
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RTA

RTAIs a fulifeatured filterbased onethird octave Real Time Analyzer.

*** NEW: Check outhe new demo video of RTA
How to Use RTA

Here is the RTA main screen:

RTA Setup

Screen

Bright Dark Input Source

Overlay Curve

m Transmission Loss

Hearnng Threshold Line  Audio Monitor Difference Mode

@ oo

Max & Min Bars Normalize Plots

ON . Reference Curve

Lock graph scale 3dB Scale Peak Decay Bars
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Band Size
To use RTA, select the band size that you want, either Ootal#3 Octave.

Decay Modes and Speed

Select the decay mode and speed. You can select one of the exponential decay modes, which are
labelled in seconds. The seconds indicate the amount of time for a bar to decay by 20dB.

Also, you can select Peak Holdhich holds the highest value that a bar has reached. To reset Peak
Hold, reselect Peak Hold mode.

There is one more mode, Average. This mode performs a continuous\sgigdted average, from

the time you start the RTA with the Play button in this maai®jl you Pause the RTA. Even then,

you can continue the average by pressing Play. To reset Average mode, tap the Reset button on the
screen.

Play / Pause
Touch the Play/Pause icon to begin. Anytime one of the parameters is changed, the RTA will revert
to Pause so that the new parameters can be in effect for the most accurate readings.

Screen Scaling & Resolution

Once the graph is running, you can adjust the screen dB scale by sliding the graph and up and down.
You can also change the dB resolution smgwin the screen by pinchingpinch together to get

more dB on the screen, or pinch apart to get less vertical dB, and thus more detailed resolution.
Doubletap the screen to autdit the graph to the display.

You can turn oihock Graph Scaléyou wart to set a graph range and not have it change on the
main screen. The level may still be panned up and down, but the range will not change and the
doubletap will not change the scale or range.

Saving a Screen Image
You can take a snapshot of the scregrtduching the Save Image button. The image will be saved in
the photo roll, and can be emailed or transferredtt® computer using various third party apps.

Noise Curve Overlays

To display a noise curve overlay, flip the screen over by touching thiarfon the navigation bar,
and select one of the overlays: NEBalanced Noise Curve, RRoom Curve, PNC, NR, or Noise
Rating, used in the EU, and the cinema lang@m Xcurve.

The overlay will appear on the graph. To read the noise curve aldehe lowest curve that does
not have any bars touching it. You can interpolate between curves to estimate an exact curve

number.

Starting in RTA in AudioTools 4.0, now see the overall noise overlay curve-ialogtave mode
only, since the noiseucve values are only defined for octave band mode.
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Graph Weighting

You can select none, A, or C weighting. None will show the actual level of each bar. If you select a
weighting, the bars will show the weighted equivalent. This means that the lvaguencies will

show lower values in A or C weighting.

Max / Min Bars

You can turn on this option on the setup page. When active, the maximum and minimum levels of
each bar is stored, and shown as blue and green bars on the screen.

To reset the bars, jasgloubletap the screen.

Peak Decay Bars

Peak decay bars will show you the actual peak level of the band, no matter what decay mode you
have selected. They automatically decay and will drop into the graph when there is no level above
the bar.

Hearing Theshold Line
This line shows the approximate level below which sounds are inaudible to the human ear. This
varies somewhat by person, but even so it can be used as a guide to when sounds are not audible.

Overall SPL
The overall unweighted dB SPL levaehiswn just above the graph, on the right side. Choose
unweighted SPL, or A or C weighting on the setup screen.

Audio Monitor
Turn this on to listen to the incoming audio signal in the output. Note that this may cause feedback.
Turning on the generator dibles Audio Monitor.

Pink Noise

RTA includes a fefiéatured signal generator, which includes sine waves, square waves, white noise,
and pink noise. Pink noise has equal energy in each octave (or 1/3 octave), so in thiiensystem

is flat, you will se a flat line on the RTA display.

Room Tuning
In practice, the RTA is really showing the sum of the direct sound as well as the reflections, so this is
not 100% correct. Also, most people roll off the high end somewhat, and many like to boost the low
end. So, use the RTA and it's information, but also use common sense, and don't make extreme EQ
changes. You're usually better off making conservative changes in EQ, but youdsfoutdly try
moving speakers and subs around, and watch the effect in T#e Rere are some links to learning
the basics on room tuning with an RTA:
U http://www.prosoundweb.com/article/print/whats_the_measurement_understanding_and_properly
_using_rta_fft
http://mixonline.com/live/applications/audio_getting_room_tune/
U http://www.studiotips.com/rta.html
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FFT

FFTis a highresolution audio analysis tool available as afap purchase in AudioTools. It uses the
Fast heier Transform (see below) to analyireoming audio, and displays a very detailed graph of
amplitude vs. frequency.

This application has been designed for acoustics work, and so the FFT bins have been normalized to
octaves, to get a display that will show a flat line for pink noise. Yioeaatrol both the level of
graph smoothing and decay time, to get as much or as little detail as you require.

y
A, ‘ .lt,‘l:“hL"J'h_\'i

N w“‘“, Wiy LY
v
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FFT also includes support for the optioRalference Curveeature.
The exampleaboveshows using a single reference curve, with adB range to say whether or not
the live curve isvithin that range. The green dot shows that this curve passes.

Features:
1 FFT size from 4096 to 32k (on newer iOS devices)

71 Difference mode to compare 2 graphs

1 Peak frequency readout in real time

7 Signal generator can generate sine waves, square waves, white noise, and pink noise.

1 Cursor: Movehe finger across the screen to get a cursor to read out exact dB levels and
frequencies

1 TouchGUI: use pinch gestures to scale the graph and zoom in on frequencies.

1 Doubletap to normalize the graph to full range, and fit the entire graph on the screen.

1 Bothfull range (2620kHz) and low range (5Hz to 3100Hz) are available.

71 Overall dB display

1 Save the graph image the photo roll to include in a report

91 Export the data in XLS format.

1 FFT windowing available

FFT Configuration Examples

Analyze Speaker RespasidJse Pink noise as the test signal, select Equal Points Per Octave, select
1/6 or 1/3 octave smoothing, select 1s Decay time.

Music AnalysisSignal generator off, select the 2048int FFT, 0.5s Decay, 1/24th octave
smoothing.

Operation

Smoothing

Select Octave, 1/3 octave, 1/6 octave, 1/12 octave, 1/24 octave, or none. Smoothing averages the
FFT dB values around each graph point logarithmically.

Decay Mode

The decay times apply to the graph dB values. A decay time of one second will cause@qesaty

at the rate of 20dB/second. Peak Hold holds the highest value received, and Average is a true linear
average of all readings over the time of the average. To clear Peak or Average mode, select another
mode momentarily and then go back to Peak gerage mode.

NOTE: In EPPO mode, the decay time on the lower octaves is the same as the upper octaves, but
since they are not being refreshed as often, the will jump up and then decay back down.

Graph Scrolling
The graph will scroll up and down when ydides one finger up and down on the screen.
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Use a twefinger vertical pinch to adjust the screen scale, to see more or less dB on the screen. Use a
horizontal openrpinch gesture to spread out the screen and zoom in on the frequency axis. When

the frequeng scale is zoomed, you can use two fingers to pan the graph horizontally.

At any time, doubldap the screen to normalize it. This will show the full frequency range, and fit

the graph to the screen.

The state of the graph is stored as you make changdbgesoext time that you start the FFT app,

the zoom and scale settings are restored.

Cursor
Swiping left and right will bring up a cursor, which you can dismiss by swiping off the graph to the
left.

Generator

Touch the sine wave icon to bring up the binl generator. You can selette signal type, and for
sine and square waves, the signal frequency. Note that digjpadiguced square waves start to alias
badly above about 2000 Hz, so you will get audio artifacts.

The generator frequencies always chgarsmoothly, to prevent zipper noise, and turn on and off
with soft muting.

Like the other calculations, the generator waveforms are created digitally usibg Bdating point
math, and are very accurate and lalistortion. Note that we have found thatinning the

headphone output 1 click below maximum yields the lowest distortion waveforms.

File Save and Recall
Tap the folder button to access the AudioTools advanced and complete save/recall system. See
the Save / Recapage for full details.

Overall dB Display

The overall, unweighted SPL level is shown at all times on the screen in the uppéarigraorner.
This is the same value that is shown on the calibration screen.

Clipping
If clipping of the input occurs, the words "Clipping Detected" will be displayed above the graph in the
upper lefthand corner in red for 1.5 seconds.

Save to Photo Roll

‘7=

Tap thisbutton to store the actual graphical image from the main screen to the device's photo roll.
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Setup

“Done FFT Setup

Difference Mode
off On Invort

Low Frequency Full Range

FFT Type

16384 points Normalize Plots OFF

Peak Tracking Average Plots OFF
oft Cursor . Large

Does not use mic compensation

€« i
Flat A-Wid C-Wtd

FFT Windowing
ing TR Reference Curve

Full Range / Low Frequency Mode
Full Range shows ZWkHz range, while Low Frequency mode shows 5Hz to 3100Hz.

Audio PassThrough
Turn on or oftto allow audio that is coming in to the unit to be presented at the output. Turning on
the generator overrides audipass through.

Difference Mode

This switch turns difference mode on and off. When turned on, the most recently recalled graph (if
any) is sed as a baseline for the FFT function. In other words, the recalled graph is subtracted from
the current FFT graph.

You can use Difference Mode to compare speakers, or do a before and after comparison of an
acoustic space.

FFT Size

Choose the size tlie FFT on the setup screen. The larger the size of the FFT, the more resolution
you will have, but the slower the response time. If you choose Equal Points Per Octave, each octave
will have high resolution (equivalent to the upper half of a 512 point,Rfit the lower octaves will
update much more slowly. Use this mode for steathte sound inputs, such as pink noise. (See the
section above for more information about FFT size).

FFT Windowing

When turned on, the data is windowed before sending it to B#€. This has the effect of reducing
noise artifacts, and allowing greater dynamic range on the FFT. With windowing turned on, you can
get greater than 100dB of dynamic range when looking at sine wave signals.
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Peak Tracking

Turns peak tracking on, showing the frequency either on the cursor, or in large text on the screen.
Thealgorithm uses the actual highest FFT bin, and does not use the calibration compensation, so it
may not be the highest point on the graph.

Input Source
This is the standard AudioTools inaturceselection screen, where you can choose microphone
gain, or change settings.

About the FFT Calculation

FFTstands for FagtourierTransform, which is a mathematical algorithm that breaks a signal into
frequency bins. Each bin is the same size, in Hertz. The size of the FFT determines the width of the
bins in Hertz. Bin width = sample rate / FFT size. Since we are running at the'sfhaximum

sample rate of 48000 samples/second, for a 1024 point FFT each frequency bin would be 48 Hz wide.
This is gives us great resolution at 10kHz, but poor resolution at 32 Hz.

We can run larger and larger FFTs, but since we first have to st@ithp samples to fill the FFT,
and then do the math, the lag time starts to increase and the display becomes less and less
responsive.

In FFT, we provide the choice of FFT size, currently from 4096 points to 16,384 points (32,576 on the
newer iOS mods). In addition, we provide another mode, which we call Equal Points Per Octave
(EPPO). In this mode, we run a fairly small FFT (currently 512 points), but we only use the top octave
from this FFT. So, we get a resolution at 10kHz of about 93Hz. Anadlgdowook at it is that we

get about 120 data points in the top octave (think of it as 1/120th octave resolution, which is about
right).

Then, we decimate and filter to get the sample rate down to 24kHz, and then run another 512 point
FFT. So again, vget 1/120th octave resolution. We continue this process right down to the lowest
octave. The result is excellent resolution across the frequency spectrum. The cost is that each octave
only updates half as quickly as the octave above it, so the low octgekde much more slowly.

The upper octaves retain very quick response.

EPPO is best used with steagtgte signals, such as pink noise, or to analyze constant noise signals.

If you want to see the entire graph updating quickly, 4886or 8192 points. Nie that due to the

fact that there are individual FFTs running for each octave, you may see graphical anomalies in the
noise floor-- for example, since the decimation filter cuts off frequencies above the Nyquist

frequency, the lower FFTs don't even get thigher frequencies, and so might have a lower noise

floor than the upper FFTs. This is normal. You can adjust the graph to move the entire FFT noise floor
off the bottom of the screen to get a cleaner looking grapgti. calculations are done in &3t

floating point for the best accuracy and to get the lowest possible noise floor.
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Smaart®rools

Smaart Tools was developed by Studio Six Digital in collaboration with Rational Acoustics and is
based on the proprietary algorithms, techniques, featuresofor mapping found in the Sma&w.7
acoustic test and measurement software.

20 & 40

10

g
8

Smaart@®s a registered trademark of Rational Acoustidse video can be found at:
U https://www.youtube.com/watch?v=2ZjmCyGoR4

Transfer Function

Studio Six Digital alsuffers Transfer Functioywhich is not derived from the transfer function in
Smaart 7. It includes many powerful featuregg;luding magnitudephase, and coherence graphs,
and an impulseesponse based sampbcurate delay finder.

Transfer Function also now works with the internal iOS mic, with the generator in loopback mode, so
you can do testing for frequency response, phase, and delag jist an iOS device. In this mode,
you are limited to only using the internal pink noise test signal.

The functions ofhe Transfer Function module and the Smaart Tools Single Channel module do not
overlap, so they are offered for purchaseparately. Br one thing, Transfer Function requires a two
channel interface, while Smaart Tools Single Channel is-al@mel spectrum module, that works
great with the builtin microphone.

Smaart Tools Singi€hannel Module

The singlechannel module includes thellowing features from Smaart®7: the RTA Bar graph, RTA
Line graph, RTA Bar & FFT graph, and the Spectrograph. On the iPhone and iPod touch, there is an
additional graph, the Spectrograph with the RTA Line graph on top of it. Here's a screen shbt of th
graph from iPhone 4:
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All of the RTA banding options available in Smaai@re available, including log, lin, Octave, 1/3rd,
1/6th, 1/12th, 1/24th and 1/48th Octave modes.

The decay modes from Sma@xt.7 are also available, and include None, 1, 2, 4, 8, and 16 averages,
and the Smaart-1L.0 second custom decay settings, as well as Infinite, Fast, and Slow.

42808 Smaart fTools 74 tam

8 Internal Mic Low 16384 FET

The frequency scale can be zoomed down to a single octave, and the dB scale can be zaamed do
to 1dB resolution. Doublap the screen to return to full frequency response, and to astale the

dB scale Realtime Spectrograph history is saved, just swipe to see sound events that have scrolled
off the screen.

53508 Smaart 4 Tools ATA Bars

Intomal Mic Low

Arena
972 Hz

3758 Hz

0 10 20 30 40 50 60

Vi il
M unatalanibll

30| Page


http://www.studiosixdigital.com/_Media/screenshot-20130824-154027.png
http://www.studiosixdigital.com/_Media/screenshot-20130824-153843.png
http://www.studiosixdigital.com/_Media/screenshot-20130824-154507.png

iOS Devices and Studio Six AudioTools Softgv@neeration Manual for Acoustic Measurements

Other features include higborntrast mode, variable Spectrograph speed, vertical or horizontal

running Spectrograph, Difference mode, Peak Tracking, and FFT Windowing.

All of the standard AudioTools features, such as Save / Recall and the Generator Panel are available.
All settings arautomatically saved and restored the next time that you run the app.

Dono Setup Info
Spg_ctrograph Spegq — Vertical Run

A'- = Medium F}sﬂ u .
Markers High-Contrast Mode
32768 FFT

Audio Pass-Through

@

Peak Tracking SPL Mode Difference Mode
ot [ ) ‘Large Fa OFF
SPL Readogt manmym e -
FFT Windowing g A Lock graph scale

Nano Rmm;mo y Hann ' Blackman

Because the processor on the iPhone or iPad is not as powerful as a desktop machine, the number of
updates per second is lower than a desktop or laptop machine. iRad2ver, with its faster
processor and graphics, runs Smaart Tools at near native desktop speed.

49.0 dBA

On iPad, split graph mode is available, so that you can put any two graphs on the screen at the same
time. Here is a screen shot of the RTA Bar graphla&pectrograph running on the iPad. (Image
smaller than real size).
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Impulse Response

0.0 03 08 09 L2 15 1.9 22 25 28

Edit F= C ETC

The Impulse Response module for AudioTools or standalone application provides an easy way to
capture an IR audio file on iOS devices, and also calculates thenged metrics from the data.
Impulse Response is an iOS port of a powerful mathematical hdedeloped on desktop

computers by Daniel Valente, Ph.D Architectural Acoud®ieasselaer Polytechnic Institute.

seconds, a complete set of measurements is made that describe the acoustic character of a room, or
the response of a loudspeaker.

Impulee Response on the iOS device will give you very good results, even with tHe it Of
course, you are limited to moderate SPL levels, and the lowest frequency bands will not be as
accurate as when used with iAudiolnterface2 or iTestMic, but Imgrésponse will give you
accurate reverb decay times and other measurements.

When you first access the Impulse Response recording screen, the reference sweep files will be
downloaded. Or, younstall them directly using iTune¥his is especially useful if you are using
the Surround Signal Generator

Be sure to check out oumpulse Response demo vide#dso see our two new videasgw
Features in Impulse ResponsmdGated Loudspeaker Measurements

The Impulse Response can be computed either from recording an actual impulse, like a balloon pop
or handclap, or from recording a swegihe wave which is the converted to an impulse through
deconvolution, all from within the iPhone.

Important: make sure you download our IR sweep files below, and play them from another iPod or
a CD when recording an impulse response sweéyou have notdownloaded them in a while,

please update to the latest versions on this page for best results.

Recording an Impulse Response

You can record either an actual impulse, or a swept sine wave that the app will deconvolve into an
impulse. If you plan on recding a swept sine wave, download dtree excitation signal fileand

burn them to a CD or put them on another iPod.
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You can also play the sweeps on another iOS deviceRritmote Control GeneratoAlso, you can
useAudioTools Wirelesfor remote recording of Impulse Response files.

To record your impulse response, go to the Impulse Response module in AudioTools, and tap the
sine wave icon, which will bring up the Recording screen. Tdtdifire that you access this screen,
the three reference swept sine signal files will be downloaded from our server and saved on your
device. You can always-gewnload them by tapping the "reload" button. This could become
necessary if we change the swefidps in the future.

Next, select the type of impulse response that you will be recording: Impulse, 3 second sweep, 7
second sweep, or 14 second sweep.

Recording an Impulse

Test Tone Bal

Peak dBFS -68.9 dB
Excitation Signal

Impulss 35 Sweep ‘s Owe

Done Record
Internal Mic Low
Record Play
00:00 3.5s minimum

Input Source

Sync Pulse 0.0s

op 145 Sweep

To record an impulse, such abandclap or balloon popjust start recording, and create the

impulse. Make sure that the Clip indicator does not appear. You can also listen to the impulse to
check it, by pressing the Play button. When you are happy with the recorded impulse, tap Done to

return to the calculationsseen.

After recording the impulse, tap Done to get back to the main screen, where you will see the ETC of

the impulse.

Recording a Swept Sine Wave

Done Record

Record
00:00

Test Tone Bal

Peak dBFS -70.8 dB
Excitation Signal

Internal Mic Low

Play

11.5s minimum
Input Source

Sync Pulse 0.0s
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You can select a 3 second, 7 second, or 14 second sweep. The tradeoff is that the shorter files
processmuch more quickly, and require less device memory (although we have not yet found a
situation where any device has actually run out of memory), and the longer files generally will give
you better a better signal to noise ratio (S/N). You may want to gt#hta 3second sweep as you

get your setup working properly, and then switch to a longer file if you need to.

Next, setup your playback system with the CD or iPod playlist that you created earlier. Connect to a
system with only one speaker active, amg playing the sweep. Listen for obvious distortion or
other problems.

When you are ready to start recording, tap the Record button on the Recording screen, and then
start the sweep playing. You will hear a short sync tone, followed 5 seconds later dyabp. Wait
until the minimum time displayed on the screen is reached before tapping Stop to end the
recording. Watch the level meter as the sweep runs.

Check that "Clip" does not appear on the screen, and that the sweep got more thamdyalfp the

level meter. The yellow area is perfectly fine. If you like, you can play back the sweep and listen to it.
At the end of the recording, a message box will appear asking whether you want to Deconvolve the
sweep, or Cancel. If you are happy with the recagdithoose Deconvolve. A series of calculations

will begin, that make take up to several minutes, depending on the speed of your device. The new
models are much faster.

If all goes well, you will see the word "Done" in green, and you can tap Done amdtgohe

calculations screen. If there is a problem, it will be shown on the screen. The most likely problem is
that the sync pulse may not be found. The sync pulse must occur at least one second after starting
the recording, and must be within 20dB of tleeidest part of the sweep. Also, the recording must

be long enough to include at least 5 seconds of decay after the sweep. Normally, just waiting for the
final sync pulse will allow enough time.

When you go back to the calculations screen, the ETCentibimputed and shown on the screen.
From here you can look at other parameters and metrics, or trim (edit) the IR.

Impulse Plot

A 1=
[ AS

1.0

(temp)

003 006CW35 023 032 041 049 058 067 076

I _ “\, \ o~ Select
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The Impulse plot shows the decay of the IR visually. You can use the cursor to read out the exact
level magnitude and time.

Also, you can tap the Play button to play ihgulse. This can be useful to listen to the sound of a
pulse decaying in the room, especially if you have created the impulse from a swept sine, by
deconvolution.

You can also use a pinzbom gesture to exand the image on the screen to see more detail.

Editing the Impulse Response

Often you can get better results by trimming the start and end of an impulse response. If you have
recorded an actual impulse, it is highly recommended that you trim the rdéytiu have recorded

a swept sine, sometimes the resulting IR will need some trimming before the impulse, and the noise
after the decay curve can be trimmed to shorten the screen window for a better look at the data.

-

.

B

- N

0

oy <0

Before editing IR

When running awept sine, if the sample rate of the playback device is slightly different than the
sample rate of the device that the app is running on, even by just a few Hz, you may see a shorter
false peak before the actual impulse. It is important to trim this far best results.

To edit an IR, go to the ETC screen, and use the pinch/zoom gesture to expand the display. Your goal
is to remove extraneous sound before the actual impulse begins, without cutting into the impulse
itself, and to remove noise after the day ends, without cutting into the decay curve itself. The

result needs to be at least 0.5 seconds long. 1.0 second is fine.

3-7

Q0 24 01 o0 O 0 OO O oW 0
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After editing IR

When you have trimmed the ETC, tap the Edit button and select Save File. This will remove the areas
of the IRthat are not on the screen and the ETC and cause calculations tedumee

After trimming, you can then select one of these calculations to display in a bar chart, either by
octave band or 1/3 octave band. Calculations are done as needed when you gnapge

selections.

Windowing the IR

In some cases you will get betteailculation results by windowing the IR. Windowing can also be
used to inspect a portion of the IR, and to remove reflections from the IR so that you can see the
frequency response of laudspeaker, without the effects of the room. The window is applied before
all of the calculations ardone, but is used most often in conjunction with the FFT plot, in order to
inspect the frequency spectrum of a portion of the IR.

Windowing is contro#id by these parameters, which are accessed on the Setup page. Tap the
wrench icon to bring up the Setup page.

Done Setup D)
ETC Windowing
Left Window Type
Rectangular Hann Hamming Tukey 0.25 | Blackman |
Right Window Type
8-,-.;?.1m1u'_11 Hoann Hamming | Tukey H,’rnc. Blackman !
Left Window Right Window Reference Time
10.0 ms 1200.0 ms 0.0 ms
Seat From Cursor Set From Cursor Enable Windowing
Times are relative 10 the reference time >,

The left and right portions of the window are controlled separately, so that you can precisely control
the window.

There are controls here for the size of the left and right windows, and the reference time. Normally
you will reference the window to 0.0 ms, which is the time of the peak of the IR. You may shift the
windows if you wish to inspect the frequency spectruns@me point in the decay, for example to

see the sonic coloring of the room as the signal decays.

You can also select the function that shapes each window. Rectangular is a hard cut of all data
before or after the window, but normally you will get a sotloer FFT.
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Edit ETC

Here is an example of a typical windowed IR, using the settings shown above.
Note that we have windowed out the noise before the direct sound, and we have also windowed out
most of the noise after the decay.

This is a typical use of windavg to get better overall IR results. Windowing can also be used to
inspect loudspeaker frequency responselependent of room effects.

Octave and 1/3 Octave Bar Charts

T20-- T20is the decay rate of the impulse response or reverberation time, the time that is takes for
a sound to decay by 60 dB in a space. By using a noise compensation technique to avoid inaccurate
representations of reverberation time, the decay rate is cal@ddiy determining the slope of the

decay function from5 dB to-25 dB, and extrapolating the time to a decay of 60 dB.

=

Reverb T20 (RT60)
\ 1) p— | ) |
63 128 .' RS20 ;soo ' 1k 2 4K 8k

1/3 Octave ' : >~ Select

T30-- T30 is the decay rate of the impulse response or reverberation time, the time that is takes for
a sound to decay by 60 dBarspace. By using a noise compensation technique to avoid inaccurate
representations of reverberation time, the decay rate is calculated by determining the slope of the
decay function from5 dB to-35 dB, and extrapolating the time to a decay of 60 dB.
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63 12850t 28050

1/3 Octave

Reverb T30 (RT60)
| | | 1 ! ! 1 |

500

1K

2K

L 13

Select

BK

C50¢ The Clarity Factor (50ms), expressed in decibels, is the ratio of the early en&fyng) to

the late reverberant energy (56nd of the decay of the IR). C50 is perceptually aligned with speech

perception.

|

Clarity C50

e Iy ey
63 128000 11 25D
1/3 Octave

0

| DY Ty e e )

500

1k

2K

4K

Select

8K

C80¢ The Clarity Factor (80mskmessed in decibels, is the ratio of the early energ8J@ns) to

the late reverberant energy (8&nd of the decay of the IR). C80 is perceptually aligned with music

perception.

1/3 Octave

=]

Select
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EDT¢ Early decay time represents the decay function of the IR in tpegf the early part of the
energy decay curve. It is the slope of the curve limited from O dBQaB extracted to a decay of 60
dB below to stopping of the direct sound energy. EDT is typically associated with the perceived
reverberation time in a rom.

63 125:0r 1y 250 t 200 1K 2% Ak 8k

1/3 Octave = . o Select

CT- Center time or Ts is the time after the onset of the direct sound to the time where half of the
energy has decayed in the IR. It is the time corresponding to the "balancing point" or center of
gravity of the squared IR. Center time is corretewath reverberation time, so center time increases
as a function of reverberation time.

=l

63 1251101850 500 1K vl 4K 8k

1/3 Octave [~ "\ > Select
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Definition ¢ Similar to the C50 metric, definition represents the ratio of sound arriving in the first 50
msof the IR compared to the rest of the IR. It is expressed as a percentage and correlates to speech
perception in a room

— bt
L

Definition

P Afoea pe pe) G B
63 125 na BN o | 5500
1/3 Octave =

aK

Select

100

40

20

Bk

S /N ¢ Signaito-Noise ratio represents the difference between the measured siggaiured by

Impulse Response versus the noise floor present in the room under test. It is a good tool to verify
that the measurement signal that is being used will yield quality results. Aim for a S/N ratio above 50

dB whenever possible or the reliabiliy the derived metrics of the IR will be reduced.

A

@
©
21
Signal / Noise
| I P b r e
63 1267 250 500
1/3 Octave

=

!

4k

Select

8k

Wide-Band Plots

Also, these plots are available, for the widand signal:

Schroeder Plot The backwards integration of the decay function of the impulse response.

A

0.0 086 1.1 1.7

22

=
]
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ETG- This is the timedomain pld of the decay responsef the IR

50 -40 -30 -20

0.0 03 086 0.9 1.2 1.5 1.9 22 25 28
Edit I Xz 7, ETC

FFT-- The FFT of the ETC results in the frequency response graph for the signal.

| Medium Hall FFT Resolugon: 0.2Hz

The FFT has a cursor, tlyatu can use to read out the exact dB level and frequency. You may change
the smoothing from none to 1/12th, 1/6th, 1/3rd, or octave.

You can also usemnch-zoom gesture to change either the dB or frequency range. Detalplé¢o
return to full rangeTwo FFT plots may be seen, and a composite FFT plot may also be derived and
drawn.

Done Setup (i)

Times are relative to the reference time -

FFT

-73.5dB dB Scale -23.5dB
Lock Scales

19 Hz Frequency Scale 20000 Hz

Sum FFTs
Reference Curves

Redownload Sweeps Import IR Load Demo Files

3D Waterfall
Number of Plots Smoothing
I L SSE—— —
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Here is the settings page for the FFT parameters. Note thaR#tierence Curveaption is also
available for this plot.You can also lock the FFT graph scales and manually set the graph scale range
from this screen.

Waterfall Plots

A 3D waterfall plot that shows the decay of the sound spectrum by frequency over time may be
shown.You can select between a plot of lines, or a solid surface. You can also select a full frequency
plot, or just see the low frequencies.
B Impulse Response

i) g v A —

Waterfall plots @e created by computing a number of individual FFTs, often called slices, each
covering a small portion of the IR. The time range for the slices and the number of plots (slices)
control the frequency and time resolution of the graph. You can also set¢hadncy smoothing

for the plots, and the overlap, which will smooth the plots in time.

Here is the setup screen for the waterfall plots.

Done Setup G)
3D Waterfall
Number of Plots Smoothing '
| 10 | 20 50 [ 100 | [Octave 6 | 12 ||
Frequency Resolution 28.9Hz Time Resolution 34.6ms

60008 dBScale  00aB | Lowr: [
-200ms  Time Range 1945.5ms " Suriace‘

0% Overlap ———— - 100% Overlap
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Summary Page
We have a summary page that shows a set of basic measurements:
I T30/EDT/C50/C80 Mid Valuedhis is tle average value for the Reverberation time, and
Clarity in the measured room taken at the 500 Hz and 1 kHz Octave Bands.
1 S/N Broadband The overall signab-noise ratio, expressed in dB of the measured IR.
{ Bass Ratig The metric that correlatestothe 6 I NY¥ 1 K¢ 2F | NRB2Y® LG Aa
the T30 values for the 125 Hz and 250 Hz octaaveds and dividing them by the sum of the
T30 values for the 500 Hz and 1 kHz octave bands.

30 Mid:.0.39s
C50 Mid: -43.2dB

EDT Mid: 0.28s BR:0.59
SN Avg: 70dB CT Mid: 75ms
IR: (temp)

005 004 013 022 03! 040 049 058 067 076
Edit f "\, A ETC

Impulse Response on iPad

iPad is an excellemiatform for Impulge Response. Since we have more screen real estate, we allow
splitting the screernto two graphs, so you can see two different plots at the same time. This is great
for things like windowing, where you can adjust the window using the ETC plot and instatlye
results on the FFT ploOr, see the ETC and waterfall plots at the same time.

173 Octave f Impulse Response Watarfall

\
00 es () v 2 s 33 an 4 50
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Saving Results

You can save an unlimited number of results on the device. For each IR, the raw audio file is saved,
along with the processed IR. Alsdaa-delimited text file is saved that you can bring into any
spreadsheet program.

You can enter your own text description, and the date/time and IR length are also stored with the
data. You can even take a photo and store it with the IR. S8aue / Recall pader more
information.

Uploading IR Data to Your Computer

The "wet" recorded IR, the result of the deconvolution, and adatimited fileof the final

calculations can be uploaded to a PC or Mac. The IR can be used a source file for other programs.
The tabseparated file is suitable for loading into Excel or any other typical editor.
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