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This Manual 
 

The text for this Manual is drawn directly from the Studio Six Digital website and it is recommended 

that students visit the website on a regular basis to check the blog and FAQ updates, especially. 

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

 

Device Compatibility 

AudioTools is compatible with most iOS devices but better performance is achieved with iPhone 5 

and later devices. 

 

Built-In Microphones 

All of these devices include built-in microphones. These mics tend to be very consistent from one 

unit to the next, and are wide-range. However, Apple does include a very steep high-pass filter 

(which cuts low frequencies), presumably as a wind and pop filter. The low-frequency roll-off 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, the low-frequency roll off filter is able to be 

turned off, thereby resulting in fairly flat response. Of cthese this is still basically a cell phone mic, 

and the performance is limited. Also, often it is found that real-world mics get dirty or damaged in 

usage and performance degrades over time. 

 

Also, in most of the later models, there is a limiter -- making SPL measurements, as well as more 

sophisticated measures such as Impulse Response difficult to make accurately.  In iOS versions prior 

to iOS 6, Studio Six Digital (SSD) has compensated 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 Digital strongly recommends upgrading to at least iOS 6, and the most current 

AudioTools release. 

 

όbƻǘŜΥ ǘƘŜ ŜȄǇǊŜǎǎƛƻƴǎ άǿŜέ ŀƴŘ άtheέ occasionally in the text refers to the authors of this Manual, 

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 install. Please note, some features require additional in-app purchasing. 

 

Apps 
In this training guide we will be presenting apps that will be most often used in measuring 

environmental or workplace ς occupational noise. An external microphone is strongly 

recommended.  

 

http://www.studiosixdigital.com/audiotools/
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SPL Pro  
 

 
 

SPL Pro is a professional-grade sound level meter for the 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. 

 

See the SSD demo video for SPL Pro. This video was recorded on the simulator, within AudioTools. 

See the "dB vs. dB" section to understand what the SPL numbers mean, and why they might be 

different on different modules. 

ü https://www.youtube.com/watch?v=9O4i-Y9Ph_M 

 

SPL Pro conforms to all features of the ANSI and ISO standards for averaging sound level meters. To 

obtain this performance level, you will need to use SPL Pro with a suitable microphone, such as the 

iTestMic or Precision microphone.  

 

How to Use SPL Pro 

Refer to the screen above. 

Mode 

SPL supports fthe 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 1-second 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. 

http://www.studiosixdigital.com/audiotools-modules-2/spl-modules/spl/spl_pro_demo_video.html
http://www.studiosixdigital.com/support/technical-app-notes/db-vs-db----understanding.html
http://www.studiosixdigital.com/_Media/splpro5.png
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LEQ τ LEQ is essentially average SPL over time.  This mode does an equal-weighted 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 start.  Tap Reset to begin a new LEQ capture sequence. The cumulative SPL 

level will be displayed. 

 

Filter 

You can select unweighted, which is wide-band; all frequencies are represented equally. 

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

C-weighting 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 analysis, or 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 real-time deviation in dB. Use this for seat-to-seat comparisons, or to see how 

the SPL is changing 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 microphone. For those devices, which 

include all iPhones, you will see two gain ranges when you go to the Input Sources page. Select the 

appropriate range for the environment as follows: 

 

Low Range τ With the internal iOS microphones, this will cover a range of approximately 30 - 100 

dBA SPL. 

 

High Range τ This will extend the range to 50 - 120 dBA SPL. 
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SPL Graph 
 

 
 

SPL Graph is a powerful sound level chart recorder and noise logging system for the iPhone, 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 record the 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 be configured for continuous data logging, remote file saving or emailing of data, Ln 

statistical measurements, event notification, and more.  

 

Check out the video demo of SPL Graph. 

ü https://www.youtube.com/watch?v=pSnkrmPrgPY&feature=youtu.be 
https://youtu.be/pSnkrmPrgPY 

 

 
 

SPL Graph can record up to 24 hours of 1-second resolution sound level data per file, and can be 

configured to auto-save and restart for continuous operation. The graph starts displaying a one-

http://www.studiosixdigital.com/_Media/screen-shot-2016-02-17-at.png
http://www.studiosixdigital.com/_Media/screen-shot-2016-02-17-at-2.png


iOS Devices and Studio Six AudioTools Software ς Operation Manual for Acoustic Measurements 

8 | P a g e 

minute window, and as each minute is recorded, the graph re-scales automatically and adds another 

more time to show the data collected so far.  

 

You can upload the data and recorded audio files to the PC 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 Windows-compatible file using a tool like AVS Audio Converter. 

Also see the app note on Setting up an iPhone for Remote Noise Logging in this section.    

 

Octave and 1/3 Octave SPL Logging 

 
 

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 on the screen 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. 

See the 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 filter option for this curve can be selected 

and viewed even after the measurement has been completed. 

http://www.avs4you.com/AVS-Audio-Converter.aspx?type=GoogleImageAds&gclid=CNfNr6OXzp0CFSReagodv3zLsA
http://www.studiosixdigital.com/support/technical-app-notes/setting-up-an-iphone-for.html
http://www.studiosixdigital.com/audiotools-modules-2/spl-modules/leq_graph/spl-octave-and-13-octave.html
http://www.studiosixdigital.com/_Media/screen-shot-2016-02-17-at-3.png
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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 Octave Logging 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 when the test is complete, use a timeline control to show 

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

 

Graphics 

 
 

The graph starts with a one-minute window, and as a minute is recorded, the graph re-scales 

automatically and adds another minute to show ǘƘŜ Řŀǘŀ ŎƻƭƭŜŎǘŜŘ ǎƻ ŦŀǊΦ ¢ŀǇ ǘƘŜ άǎǇŜŀƪŜǊϦ Ǉƭŀȅ 

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 graph vertically, 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 a full 24 hours, or 

zoom in to a single minute, showing second resolution. Double-tap the screen to zoom out to show 

the entire graph on the screen.  

 

http://www.studiosixdigital.com/_Media/screen-shot-2016-02-17-at-4.png
http://www.studiosixdigital.com/_Media/screen-shot-2016-02-17-at-5.png
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The time scale grid changes dynamically, highlighting minutes, ten-minute, and hour lines as as it 

runs. As the graph runs, the overall LEQ (average SPL) for the entire time period is computed and 

displayed on the screen.  

 

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 

overall data: 

¶ LMax 

¶ LMin 

¶ L95 

¶ L90 

¶ L50 

¶ L10 

¶ L01 

 

LŦ άCǳƭƭ 5ŀǘŀ {ŀǾŜέ ƛǎ ǘǳǊƴŜŘ ƻƴΣ ǘƘŜǎŜ ǾŀƭǳŜǎ ŀǊŜ ŀƭǎƻ ǎǘƻǊŜŘ ŦƻǊ ŜŀŎƘ Řŀǘŀ Ǉƻƛƴǘ όмΦлǎ ǘƻ мрƳύ ǘƘŀǘ ƛǎ 

recorded. In octave band mode, you can selected any single value, such as Z, A, or C weighting, or 

one of the octave 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 

operation of 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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Audio/Video Recording Settings 

SPL Graph can record up to 24 hours of 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 start at the event 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 several sizes. 

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. 

 

Since the 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 Limits and Resolution  

Resolution controls the amount of time that is averaged in each data point. This can be selected to 

match the situation or to match a noise standard. You can select from 0.1s (if octave logging is off) to 

60m resolution. 

 

http://www.studiosixdigital.com/_Media/screen-shot-2016-02-17-at-6.png
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Using the Time Limits control you can allow SPL Graph to start immediately when you tap the 

microphone icon, or you can delay it by some time, lock it to even clock hours, 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 

Select  flat (Z), A, or C weighting for the Ln values (if you are running octave logging - otherwise the 

selected weighting is used), choose to place a Fast or Slow detector 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 file, with the .txt extension. It contains ASCII tab-delimited data and 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 

 

 

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, as well as 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 

 
 

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 to 24 hours (1440 minutes).  

 

Then, tap the Autosave Setup button, and set the options that you would 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 address. If a valid email 

address is set, the results will 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 switch. SPL Graph can save data 

automatically 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 Dropbox support mean that the data files can also automatically appear in the iCloud 

folder or Dropbox. Just enable iCloud or Dropbox on the General-Settings page, and every time that 

a file is auto-saved the data will appear on the cloud, if the device has internet connectivity. 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 turn the iOS device into a powerful Type 1 approved sound level monitor, when used 

with an appropriate microphone, such as iPrecisionMic. 

 

 

 

 

 

 

 

 

http://www.studiosixdigital.com/audio-hardware/iprecisionmic/
http://www.studiosixdigital.com/_Media/screen-shot-2016-02-17-at-7.png
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Notification Settings 

 

 

SPL Graph can also automatically send out email notifications of SPL overage events. 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 easy to monitor remote SPL events. 

You can also to choose to turn on iOS notifications. This will cause a notification to be shown locally 

on the iOS device, even the if the app is running the background. This will also cause the notification 

to be sent to Apple Watch. 

 

Audio and Video Recording 

The audio is recorded 16-bit, 48k, mono, as an uncompressed WAV file, or as a compressed CAF file 

ǳǎƛƴƎ !ǇǇƭŜΩǎ п-to-1 IMA4 compression algorithm, or as an mpeg file using 10-to-1 compression. The 

storage requirements are shown here for 1 hour of audio: 

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

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

¶ M4A file, mpeg compression, 34mb/hr, 0.8gb/day 

 

 To free up space, you can always delete the graph and audio or video files from the Save / 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 XLS data on the iOS device, so that you can recall the graph later. 

We also support Dropbox, so that data can be sent automatically to the Dropbox when the file is 

saved. 

 

SPL Graph supports saving an unlimited number graphs directly on the iOS device. You can 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 screen to the photo roll.   
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You can control the amount of data that you want stored by using thŜ άCǳƭƭ 5ŀǘŀ {ŀǾŜέ ƻǇǘƛƻƴ ƻƴ ǘƘŜ 

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 Noise\n\nTurning this 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 Apps\n\nTurning this on will let audio that is 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 settings are found under the General tab. 

 

 

 

{ŜŜ ǘƘŜ LƴŦƻ ǇŀƎŜ ŦƻǊ ŀƴ ŜȄǇƭŀƴŀǘƛƻƴ ƻŦ Ψƛh{ DŀƛƴΩΣ ΨIƛƎƘ Dŀƛƴ hǾŜǊǊƛŘŜΩ ŀƴŘ Ψ!ƭƭƻǿ aƛȄƛƴƎ !ǳŘƛƻ ǿƛǘƘ 

hǘƘŜǊ !ǇǇǎΩ 

 

Microphone Calibration 

The microphone (internal, headset or lightning port) calibration is set in the Microphone Setup Tab. 

 

 

 



iOS Devices and Studio Six AudioTools Software ς Operation Manual for Acoustic Measurements 

16 | P a g e 

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 should have a 

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 

Turn them 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 

Turn 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, Settings->Facetime 

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 turned on, and microphone access. 

Settings->Privacy->Microphone and Settings->Privacy->Location Services 
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Guided Access Mode 
 

Apple supports a mode that allows you to lock your iOS device into running one app, that cannot be 

interrupted. This is called Guided Access. 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 always be 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 ones that prevent 

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 about Setting up an iOS device for Noise Logging  for more tips about 

preventing interruptions.  

 

Setting up Guided Access 

Guided Access is a feature of iOS, so some of the options may change from time to time. We are 

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 General->Accessibility-

>Accessibility Shortcut page. Turn off any options other than Guided Access. This will simplify 

bringing up the Guided Access options later. 

 

 
 

Now go back to the General->Accessibility->Guided Access page and turn on Guided Access and the 

Accessibility Shortcut. Also set a passcode so that you can totally lock out other users. This can be a 

different passcode than the device passcode. 

 

 

http://studiosixdigital.com/support/technical-app-notes/setting-up-an-iphone-for.html
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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 using SPL Graph. Triple-click the home button to begin Guided Access 

mode for this app. You will see a notification appear briefly saying "Guided Access Started".  

Now, triple-click the home button again and enter your passcode to bring up the Guided Access 

options page. It looks like this: 

 
 

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. 

 
 

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

enabled. 

 
 

Note that I 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 start or end the test. Tap Done to get back to the 

running app. 
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SPL Traffic Light 
 

SPL Traffic Light is a dual-display and single display SPL monitor, designed to be used to monitor SPL 

levels for live concert sound, community noise, and any public space that needs to be in compliance 

with sound level regulations. Use SPL Traffic Light with the built-in iOS device microphone, or pair it 

with the iTestMic for Class 2 results, or use it with the iPrecisionMic for Class 1 performance. Note 

that it is possible to certify the entire instrument as Class 1, by sending iPrecisionMic and the 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. This flexibility makes the SPL Traffic 

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

 

 

 

The top control selects which SPL monitor the settings apply to. Enter the dB trigger levels for the 

three colors, and select the weighting or octave 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. Enter the own gmail credentials for the email notification server. Note that Google's 

policies may require you to go to the 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. 

 

http://www.studiosixdigital.com/audio-hardware/itestmic/
http://www.studiosixdigital.com/audio-hardware/iprecisionmic/
http://www.studiosixdigital.com/audio-hardware/iprecisionmic/class-1-certification.html
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See the Traffic Light videos for the single and dual displays at: 

http://www.studiosixdigital.com/audiotools-modules-2/spl-modules/spl-traffic-light.html 

 

  

http://www.studiosixdigital.com/audiotools-modules-2/spl-modules/spl-traffic-light.html
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RTA 
 

RTA is a full-featured filter-based one-third octave Real Time Analyzer. 

 
 

 

 
*** NEW: Check out the new demo video of RTA. 

 

How to Use RTA 

 

Here is the RTA main screen: 

 
 

http://www.studiosixdigital.com/audiotools-modules-2/acoustic-analysis-modules/rta/rta_demo_video.html
http://www.studiosixdigital.com/_Media/third-detail.png
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Band Size 

To use RTA, select the band size that you want, either Octave or 1/3 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 Hold, which holds the highest value that a bar has reached. To reset Peak 

Hold, re-select Peak Hold mode. 

 

There is one more mode, Average. This mode performs a continuous equal-weighted average, from 

the time you start the RTA with the Play button in this mode, until 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 showing on the screen by pinching -- pinch together to get 

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

Double-tap the screen to auto-fit the graph to the display. 

 

You can turn on Lock Graph Scale if you want 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 

double-tap will not change the scale or range. 

 

Saving a Screen Image 

You can take a snapshot of the screen by touching the Save Image button. The image will be saved in 

the photo roll, and can be emailed or transferred to the computer using various third party apps. 

 

Noise Curve Overlays 

To display a noise curve overlay, flip the screen over by touching the info icon in the navigation bar, 

and select one of the overlays: NCB -- Balanced Noise Curve, RC -- Room Curve, PNC, NR, or Noise 

Rating, used in the EU, and the cinema large-room X-curve.  

 

The overlay will appear on the graph. To read the noise curve value, find the 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 value -- in octave mode 

only, since the noise curve 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 lower frequencies 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, just double-tap 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 Threshold 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 level is shown 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 disables Audio Monitor. 

 

Pink Noise 

RTA includes a full-featured 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 theory if the system 

is flat, you will see 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 you should definitely try 

moving speakers and subs around, and watch the effect in the RTA.  Here are some links to learning 

the basics on room tuning with an RTA: 

ü http://www.prosoundweb.com/article/print/whats_the_measurement_understanding_and_properly

_using_rta_fft 

ü http://mixonline.com/live/applications/audio_getting_room_tune/ 

ü http://www.studiotips.com/rta.html 

http://www.prosoundweb.com/article/print/whats_the_measurement_understanding_and_properly_using_rta_fft
http://www.prosoundweb.com/article/print/whats_the_measurement_understanding_and_properly_using_rta_fft
http://mixonline.com/live/applications/audio_getting_room_tune/
http://www.studiotips.com/rta.html
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FFT 
 

 
 

FFT is a high-resolution audio analysis tool available as an in-app purchase in AudioTools. It uses the 

Fast Ftheier Transform (see below) to analyze incoming 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. You can control both the level of 

graph smoothing and decay time, to get as much or as little detail as you require.  

 

 
FFT showing multiple recalled measurements, on iPhone 5. 

 

 
 

http://www.studiosixdigital.com/_Media/screenshot-20130823-105422.png
http://www.studiosixdigital.com/_Media/screenshot-20130823-105526.png
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FFT also includes support for the optional Reference Curves feature. 

The example above shows using a single reference curve, with a +/- dB range to say whether or not 

the live curve is within that range. The green dot shows that this curve passes. 

 

Features: 

¶ FFT size from 4096 to 32k (on newer iOS devices) 

¶ Difference mode to compare 2 graphs 

¶ Peak frequency readout in real time 

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

¶ Cursor: Move the finger across the screen to get a cursor to read out exact dB levels and 

frequencies 

¶ Touch-GUI: use pinch gestures to scale the graph and zoom in on frequencies. 

¶ Double-tap to normalize the graph to full range, and fit the entire graph on the screen. 

¶ Both full range (20-20kHz) and low range (5Hz to 3100Hz) are available. 

¶ Overall dB display 

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

¶ Export the data in XLS format. 

¶ FFT windowing available 

 

FFT Configuration Examples 

 

Analyze Speaker Response: Use Pink noise as the test signal, select Equal Points Per Octave, select 

1/6 or 1/3 octave smoothing, select 1s Decay time. 

 

Music Analysis: Signal generator off, select the 2048-point 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 a point to decay 

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 or Average 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 you slide one finger up and down on the screen.   

http://www.studiosixdigital.com/tools-and-utilities/reference-files.html
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Use a two-finger vertical pinch to adjust the screen scale, to see more or less dB on the screen. Use a 

horizontal open-pinch gesture to spread out the screen and zoom in on the frequency axis. When 

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

At any time, double-tap 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 changes, so the next 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 built-in generator. You can select the signal type, and for 

sine and square waves, the signal frequency. Note that digitally-produced square waves start to alias 

badly above about 2000 Hz, so you will get audio artifacts.  

The generator frequencies always change smoothly, to prevent zipper noise, and turn on and off 

with soft muting.  

Like the other calculations, the generator waveforms are created digitally using 64-bit floating point 

math, and are very accurate and low-distortion. Note that we have found that running 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 / Recall page for full details. 

 

Overall dB Display 

The overall, unweighted SPL level is shown at all times on the screen in the upper right-hand corner. 

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 left-hand corner in red for 1.5 seconds. 

 

Save to Photo Roll 

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

 

 

 

 

 

http://www.studiosixdigital.com/tools-and-utilities/saving-data-and-exporting.html
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Setup 

 

 
 

Full Range / Low Frequency Mode 

Full Range shows 20-20kHz range, while Low Frequency mode shows 5Hz to 3100Hz.  

 

Audio Pass-Through 

Turn on or off to allow audio that is coming in to the unit to be presented at the output. Turning on 

the generator overrides audio-pass through. 

 

Difference Mode 

This switch turns difference mode on and off. When turned on, the most recently recalled graph (if 

any) is used 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 of the 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 FFT), but the lower octaves will 

update much more slowly. Use this mode for steady-state 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 the FFT. 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. 

The algorithm 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 input source selection screen, where you can choose microphone 

gain, or change settings. 

 

About the FFT Calculation 

 

FFT stands for Fast Fourier Transform, 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 iPhone's maximum 

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 store up all the 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 models). 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. Another way to look 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, we get 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 octaves update much more slowly. 

The upper octaves retain very quick response. 

 

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

If you want to see the entire graph updating quickly, use 4096 or 8192 points. Note 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 the higher 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 graph.  All calculations are done in 64-bit 

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

Smaart Tools was developed by Studio Six Digital in collaboration with Rational Acoustics and is 

based on the proprietary algorithms, techniques, features & color mapping found in the Smaart® v.7 

acoustic test and measurement software.  

 

 
 

Smaart® is a registered trademark of Rational Acoustics. The video can be found at: 

ü https://www.youtube.com/watch?v=ZjmCyGo-KR4 

 

 

Transfer Function 

Studio Six Digital also offers Transfer Function, which is not derived from the transfer function in 

Smaart 7. It includes many powerful features, including magnitude, phase, and coherence graphs, 

and an impulse-response based sample-accurate 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 delay using just an iOS device. In this mode, 

you are limited to only using the internal pink noise test signal. 

 

The functions of the Transfer Function module and the Smaart Tools Single Channel module do not 

overlap, so they are offered for purchase separately. For one thing, Transfer Function requires a two-

channel interface, while Smaart Tools Single Channel is a one-channel spectrum module, that works 

great with the built-in microphone. 

 

Smaart Tools Single-Channel Module 

The single-channel module includes the following features from Smaart® v.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 shot of that 

graph from iPhone 4: 

http://www.studiosixdigital.com/audiotools-modules-2/acoustic-analysis-modules/transfer-function/
http://www.studiosixdigital.com/_Media/screenshot-20130824-154256.png
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All of the RTA banding options available in Smaart® v.7 are available, including log, lin, Octave, 1/3rd, 

1/6th, 1/12th, 1/24th and 1/48th Octave modes.  

The decay modes from Smaart® v.7 are also available, and include None, 1, 2, 4, 8, and 16 averages, 

and the Smaart 1-10 second custom decay settings, as well as Infinite, Fast, and Slow. 

 

 
 

The frequency scale can be zoomed down to a single octave, and the dB scale can be zoomed down 

to 1dB resolution. Double-tap the screen to return to full frequency response, and to auto-scale the 

dB scale.  Real-time Spectrograph history is saved, just swipe to see sound events that have scrolled 

off the screen. 

 

 

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
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Other features include high-contrast 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 are automatically saved and restored the next time that you run the app. 

 
 

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. iPad2 however, with its faster 

processor and graphics, runs Smaart Tools at near native desktop speed. 

 

 
 

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 graph and the Spectrograph running on the iPad. (Image 

smaller than real size). 

http://www.studiosixdigital.com/_Media/screenshot-20130824-154440.png
http://www.studiosixdigital.com/_Media/screenshot-20130824-155027.png
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http://www.studiosixdigital.com/_Media/screenshot-20130824-154822.png
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Impulse Response 
 

 
 

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 the most-needed metrics from the data. 

Impulse Response is an iOS port of a powerful mathematical model developed on desktop 

computers by Daniel Valente, Ph.D Architectural Acoustics, Rensselaer Polytechnic Institute. In 

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

the response of a loudspeaker. 

 

Impulse Response on the iOS device will give you very good results, even with the built-in mic. Of 

course, you are limited to moderate SPL levels, and the lowest frequency bands will not be as 

accurate as when used with iAudioInterface2 or iTestMic, but Impulse Response 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, you install them directly using iTunes. This is especially useful if you are using 

the Surround Signal Generator. 

 

Be sure to check out our Impulse Response demo videos. Also see our two new videos, New 

Features in Impulse Response, and Gated Loudspeaker Measurements. 

 

The Impulse Response can be computed either from recording an actual impulse, like a balloon pop 

or handclap, or from recording a swept sine 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 sweep. If you have not downloaded 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 recording a swept sine wave, download our three excitation signal files and 

burn them to a CD or put them on another iPod. 

http://www.studiosixdigital.com/support/technical-app-notes/installing-files-using.html
http://www.studiosixdigital.com/audio-hardware/iaudiointerface2/surround-signal-generator/
http://www.studiosixdigital.com/audiotools-modules-2/acoustic-analysis-modules/impulse_response/ir-demo-videos/
http://www.studiosixdigital.com/audiotools-modules-2/acoustic-analysis-modules/impulse_response/ir-demo-videos/new-features-in-ir.html
http://www.studiosixdigital.com/audiotools-modules-2/acoustic-analysis-modules/impulse_response/ir-demo-videos/new-features-in-ir.html
http://www.studiosixdigital.com/audiotools-modules-2/acoustic-analysis-modules/impulse_response/ir-demo-videos/ir-gated-measurements.html
http://www.studiosixdigital.com/support/downloads-2/signals310.zip
http://www.studiosixdigital.com/_Media/screenshot-20140130-152645.png
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You can also play the sweeps on another iOS device with Remote Control Generator. Also, you can 

use AudioTools Wireless for 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. The first time 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 re-download them by tapping the "reload" button. This could become 

necessary if we change the sweep files 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 

 

 

To record an impulse, such as a handclap or balloon pop,  just 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 calculations screen. 

 

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 

 

http://www.studiosixdigital.com/tools-and-utilities/remote-control-generator.html
http://www.studiosixdigital.com/audiotools-modules-2/acoustic-analysis-modules/impulse_response/remote-impulse-response.html
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You can select a 3 second, 7 second, or 14 second sweep. The tradeoff is that the shorter files 

process much 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 start with a 3-second 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, and try 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 by the sweep. 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 than half-way up 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 recording, choose 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 and go on to the 

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 the loudest 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 ETC will be computed and shown on the screen. 

From here you can look at other parameters and metrics, or trim (edit) the IR. 

 

Impulse Plot 

 

http://www.studiosixdigital.com/_Media/screenshot-20140131-095210.png
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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 the impulse. 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 pinch-zoom gesture to expand 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 result. If you 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.  

 
 

Before editing IR 

When running a swept 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 for the 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 decay ends, without cutting into the decay curve itself. The 

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

 

 

http://www.studiosixdigital.com/_Media/screenshot-20140131-093207.png
http://www.studiosixdigital.com/_Media/screenshot-20140131-093221.png
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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 IR that are not on the screen and the ETC and cause calculations to be re-done.  

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 change graph 

selections. 

 

Windowing the IR 

In some cases you will get better calculation 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 a loudspeaker, without the effects of the room. The window is applied before 

all of the calculations are done, 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 controlled by these parameters, which are accessed on the Setup page. Tap the 

wrench icon to bring up the Setup page. 

 

 
 

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 spectrum at some 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 smoother FFT.  

http://www.studiosixdigital.com/_Media/screenshot-20140131-093559.png
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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 windowing to get better overall IR results. Windowing can also be used to 

inspect loudspeaker frequency response, independent of room effects. 

 

Octave and 1/3 Octave Bar Charts 

 

T20 --  T20 is 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 calculated by determining the slope of the 

decay function from -5 dB to -25 dB, and extrapolating the time to a decay of 60 dB. 

 
 

 

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 dB in a space. 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 from -5 dB to -35 dB, and extrapolating the time to a decay of 60 dB. 

http://www.studiosixdigital.com/_Media/screenshot-20140131-095745.png
http://www.studiosixdigital.com/_Media/screenshot-20140131-095154.png
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C50 ς The Clarity Factor (50ms), expressed in decibels, is the ratio of the early energy (0-50 ms) to 

the late reverberant energy (50-end of the decay of the IR). C50 is perceptually aligned with speech 

perception. 

 
 

 

C80 ς The Clarity Factor (80ms), expressed in decibels, is the ratio of the early energy (0-80 ms) to 

the late reverberant energy (80-end of the decay of the IR). C80 is perceptually aligned with music 

perception. 

 
 

 

http://www.studiosixdigital.com/_Media/screenshot-20140131-093349.png
http://www.studiosixdigital.com/_Media/screenshot-20140131-093359.png
http://www.studiosixdigital.com/_Media/screenshot-20140131-093407.png
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EDT ς Early decay time represents the decay function of the IR in the slope of the early part of the 

energy decay curve. It is the slope of the curve limited from 0 dB to -10 dB 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 room. 

 
 

 

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 correlated with reverberation time, so center time increases 

as a function of reverberation time.  

 
 

 

 

 

 

 

 

 

 

 

 

http://www.studiosixdigital.com/_Media/screenshot-20140131-093423.png
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Definition ς Similar to the C50 metric, definition represents the ratio of sound arriving in the first 50 

ms of the IR compared to the rest of the IR. It is expressed as a percentage and correlates to speech 

perception in a room 

 
 

S / N ς Signal-to-Noise ratio represents the difference between the measured signal captured 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 reliability of the derived metrics of the IR will be reduced. 

 
 

Wide-Band Plots 

Also, these plots are available, for the wide-band signal: 

 

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

 

http://www.studiosixdigital.com/_Media/screenshot-20140131-093455.png
http://www.studiosixdigital.com/_Media/screenshot-20140131-093507.png
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ETC -- This is the time-domain plot of the decay response  of the IR 

 
 

 

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

 
 

The FFT has a cursor, that you 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 use a pinch-zoom gesture to change either the dB or frequency range. Double-tap to 

return to full range. Two FFT plots may be seen, and a composite FFT plot may also be derived and 

drawn.  

 

http://www.studiosixdigital.com/_Media/screenshot-20140130-152645.png
http://www.studiosixdigital.com/_Media/screenshot-20140131-093608.png
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Here is the settings page for the FFT parameters. Note that the Reference Curves option 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. 

 
 

Waterfall plots are 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 the frequency smoothing 

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

Here is the setup screen for the waterfall plots. 

 
 

http://www.studiosixdigital.com/tools-and-utilities/reference-files.html
http://www.studiosixdigital.com/_Media/screenshot-20140131-093613.png
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Summary Page 

We have a summary page that shows a set of basic measurements: 

¶ T30/EDT/C50/C80 Mid Values ς This is the average value for the Reverberation time, and 

Clarity in the measured room taken at the 500 Hz and 1 kHz Octave Bands. 

¶ S/N Broadband ς The overall signal-to-noise ratio, expressed in dB of the measured IR. 

¶ Bass Ratio ς The metric that correlates to the άǿŀǊƳǘƘέ ƻŦ ŀ ǊƻƻƳΦ Lǘ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ōȅ ŀŘŘƛƴƎ 

the T30 values for the 125 Hz and 250 Hz octave-bands and dividing them by the sum of the 

T30 values for the 500 Hz and 1 kHz octave bands. 

 

 
 

Impulse Response on iPad 

iPad is an excellent platform for Impulse Response. Since we have more screen real estate, we allow 

splitting the screen into 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 instantly see the 

results on the FFT plot.  Or, see the ETC and waterfall plots at the same time. 

 

http://www.studiosixdigital.com/_Media/screenshot-20140131-093632.png
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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. Also, a tab-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. Se our Save / Recall page for more 

information. 

 
 

Uploading IR Data to Your Computer 

The "wet" recorded IR, the result of the deconvolution, and a tab-delimited file of the final 

calculations can be uploaded to a PC or Mac. The IR can be used a source file for other programs. 

The tab-separated file is suitable for loading into Excel or any other typical editor. 

 

http://www.studiosixdigital.com/tools-and-utilities/saving-data-and-exporting.html
http://www.studiosixdigital.com/_Media/screenshot-20140130-151627.png



















































































