bt_gu i_BiO MAR K_m Ulti: the BioMARK module of the Brainstem
toolbox for performing time and frequency domain analyses on BioMARK Navigator Pro
AEP files

Before you begin

The first step is to export the brainstem response from the Navigator Pro AEP program
and save it as a text file. Once they have been exported they can be analyzed using

bt gui BiIoOMARK multi. “Multi” refers to the fact that multiple files can be interativiely
proccessed.

The utility for exporting from AEP is called “AEP2ASCII” and it is available upon request by
contacting Travis White-Schwoch (tws@u.northwestern.edu).

See appendix I (below) for information on how to add peak latencies to the exported
response file.

How to use bt_gui_BioMARK_multi
1. Launch Matlab and browse to the folder containing the Toolbox functions.
2. At the command prompt, type bt_gui_BioMARK_multi and hit enter.

You will see the “Brainstem Toolbox” [BioMARK] interface.

See the directions below for assistance in filling in the appropriate fields.

) Brainstem Toolbox [BioMAP] (=16
BRAINSTEM TOOLBOX [BioMARK]

Quiet ASCHfila(S):  brawse

[] Do you have a noise file{s)? | is required for inter-response corelations
‘ [ plot noise waveform?

[] Check if you wish 1o use a non-default stimulus file
File used for stimulus-to-respanse correlations

RMS time range {ms)
114 to |40s | Range overwhich RMS amplitude is calculated. FFT and correlational
analyses are perforrmed over this same range unless specified helow.

Frequency ranges (Hz)
1./105  ta 121 | Fregency ranges that will be used in assessing spectrum
2 [4s¢ to 719 | Oresponsa. Typical ranges are centerad at the
Stimulus' harmonics.
3721 o [11s55
[ Scale results? Checking this box will result in meaningful amplitude units (peak )
Unchecking resulte in unscaled numbers that match Bio-logic BioMARK.
If different from BiohAP defaults
1.4 10 406 | FFT time range (ms)
114 10 406 | Interesponse correlation time range (ms)

10t 40 | Stimeto-response carelation time range (ms). Please enter time range of STMULUS, not response.

Check if you wigh results to he saved to an Excel file. All files will be saved to "bt_gui_biomark...
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3. click on the “browse” button to select data files to be analyzed. Windows Explorer
browser will open allowing you to select the appropriate files. Only files with a .txt
extension may be used. You can select more than one file by holding down the CNTRL
button.
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Select quiet BioMAP ASCII file(s) e

Look in: |_)bt_gui_b\omark j & ex E-

A

¢

My Recent
Documents

Desktap

5] sample_BrMaP_ascIiz.te

My Documents

-
59
My Computer

"_) File name ['sample_BMAP_ASCI b "sample_BMAP_A ¥ | Open

-
My Netwark  Files of type: [t et | Cancel
Places

[ Open as read-only

4. If you wish to correlate a noise file, check the box to the left of "Do you have a noise
file?". The "browse" button will become active, allowing you to use Windows Explorer
to select the noise files. This also must be in text format. If you are analyzing more than
one file, you will need to select the noise files in the same order as you selected the files
in step 3.

5. Check the box to the left of "plot noise waveform?" if you wish to have both the quiet
and noise waveforms plotted on the resultant time domain and frequency domain graphs.

6. The default stimulus is a filtered /da/. If your quiet and noise files were collected with
a non-default stimulus, you must select "Check if you wish to use a non-default stimulus
file" and browse to the appropriate .avg stimulus file. (Note: if your stimulus file is in
wave format, you must first convert it into an avg file. To do this, you can use wav2avg.
Please see the appendices regarding this mfile.)

9. If you do not wish to use the default values, you may enter your own directly into the
appropriate text boxes in the GUI.

10. If you wish to have the resultant analysis information saved to an Excel file
(bt_biomark.xls), The Excel file that is created will be saved in a subfolder within the
Brainstem Toolbox. This subfolder is called “outputFiles”. Each time you process a file,
it will be appended into the next available row in the Excel file.

The Excel file contains all of the values calculated by the GUI. Values shown in Matlab
as NaN (not a number) appear in Excel as 65535 and -999 and should be ignored.
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RESULTS SCREEN

Depending on whether or not "plot noise waveform" was selected, the Brainstem
Toolbox results screen will look similar to one of the following:

Without noise waveform displayed:

Brainstem Toolbox Report
Fle Edt Yiew Ins s Desktop Window Help

sample_BMAP_ASCIN

filtered_BioMARK_stimulus. avg
sample_BIMAR_ASCI

11.4-40 6

103121 4.050
454-719 0.963
7211155 0.275
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With noise waveform displayed:

<} |Brainstem Toolbox Report g@
>

Fle Edt View Insert Tocls Desktop Wwindow Help

BRAINSTEM TOOLBOX
Report sample_BMAP_ASCIH
sample_BMAP_ASCI2
o ,
Quiet filename sample_BMAP_ASCII
Moise filename sample_BMAP_ASCIZ 7
Stimulus fllename filterad_BioMARIK_stimulus_avy ‘
Marker filename sample_BMAR_ASCIN ]
Marked Peak info
As picked Auto-picked
Lat. Amp. Lat. Amp. 2 "‘\-‘
v 6.78 0143 biah Pan
A 783 0218 Hahl Hahl |
c | 1955 -0.064 | 1870 0078
D 28 0177 Wt ! 7
E [ ooz || 01 Hahl e
F 3949 -0.265 Hahl Hahl |
0 | 40 || az | Hahl Hanl i
V/A complex
interpeak lat. 105 hat o] B
interpeak amp. 0362 Mall
slape 034 haN AE EE
area | 07 Nal
FFR Analysis 114408 |me Correlograms
Response RMS: 0,080 Signal to noise ratio: | 2.05 g =k 4 EpeEim .- Stim-to-Resp
Prestim RMS: 0039 7 7
. 1}
Frequency Analysis 14408 | s 8 &
Hz.  Amp. 5 5
Range 1: 103121 4.050 = 05 7 75 8 85 9 95
Range 2: 454719 0983 b 4 4 Quiet-to-Noise
Range 3:' 721.1155 0275 =3 3 05
Correlational Analyses 2 2 DA\
Stim-to-Resp Quiet-to-Noise 1 1 05
time range: 10-40 time range: 11.4-408
8 0s R 015 g 500 1000 E 0 20 w0 4o g 05 1 15 2
lag: | 531 Shifted r: | 015 Hz Hz

lag: | ooo

1. MARKED PEAK INFO

"Picked" peaks are indicated on the quiet waveform by blue circles at the location picked,
and their latency values and amplitudes are displayed to the left of the waveform under
Marked Peak Info "As Picked." If Brainstem Toolbox agreed with the picked peak, the
"Auto-picked" latency and amplitude values will display simply as "NaN." If Brainstem
Toolbox auto picked a different peak, the latency and amplitude values will be displayed
and these points will be illustrated by red circles in the figure. This occurs when the
picked peak is not precisely on the maximum or minimum amplitude of the peak and is
more than +/- 2 points away from the maximum or minimum.

2. V/A COMPLEX
This section gives the interpeak latency, interpeak amplitude, slope and area specific to
the peaks V and A picked automatically or specified by the user.

3. FFR ANALYSIS
This information is specific to the peaks following the V/A complex, and gives the root
mean squared (RMS) amplitude of both the response and the prestimulus period, and
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calculates the signal to noise ratio. These values are calculated over the specified time
interval (11.4-40.6 by default), which can be changed on the main GUI interface screen.

4. FREQUENCY ANALYSIS

This function calculates the mean amplitudes over ranges of frequencies, specifically the
FO, F1, and HF ranges. These range values are given by default as 103-121, 454-719, and
721-1155, respectively, and may be changed on the main GUI interface screen. The
amplitude values listed are given in BlioMARK "units" unless the "scale results" option
was checked. If the scale results option was checked, the values listed are in microvolts
(uv).

5. CORRELATIONAL ANALYSES

This section gives both stimulus-to-response and quiet-to-noise relationships (if noise file
selected) as determined by the Brainstem Toolbox. The time ranges used here are the
default values unless specified differently in the main GUI interface screen.

6. CORRELOGRAMS
These are graphical representations of the information summarized by the Frequency and
Correlational Analyses.

7. PRINTING
Select File = Print from the toolbar to print the report.
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Appendices

Appendix I. Marking Peaks

The Bio-logic BioMARK software will only allow you to mark peaks V and A. However,
for our lab-internal analysis, we pick 7 peaks (V, A, C, D, E, F,0). If you want to
analyze additional peaks, you will need to do the following:

(1) Before exporting the brainstem waveform using AEP to ASCII, pull up the
calculated waveform in Navigator Pro and use the cursor to find the latency of the
peaks you want to analyze. Write down the latencies.

(2) Export data using AEP to ASCII

(3) Open up ascii file using a text editor such as Notepad and enter in the latencies
you wrote down.

a. Find the line starting with “Chanl Bank1”. (The numbers inside “ ” are the
latencies of the peaks).
"“Chan 1 Bank 1" "6.81" "7.69" " " "
b. Enter in the latencies you wrote down (example below)
“Chan 1 Bank 1" "'6.96" "7.98" "18.77" "'23.0" "31.32" "41.09" "'48.39" "

For an example, see “sample BMAP_ASCII1.txt” in the sample_files folder

Appendix Il. Convert .wav to .avg

wavZ2avg utility. Resamples a standard “.wav” file specified sampling rate and converts to “.avg’
format. This included command-line utility will pr epare a sound file for analy sis by the Pitch
Tracking module. From the Matlab command line, type wav2avg(‘filename.wav’,fs), where fs is
the desired sampling rate. “filename.av g’ will be created. If the .wav file is stereo, onl y the left
channel will be converted. If this does not su it your needs, use your favorite sound edit or to
reformat the .wav file to be monaural or to have the signal of interest in the left channel.

B

wav2avg.m can be found in the programFiles folder.



