Z Score Training with BrainMaster 2.5SE

Guidelines for doing real-time Z-Score training using the Applied Neuroscience Z DLL

First install the latest BrainMaster BMT (Basic Modules for Training) software, version
2.5SE April 1, 2006 or later.

You may set up a new folder for a trainee, or you may use an existing trainee folder.
There is a built-in settings file “Z Score Training | using Applied Neurosciences DLL”
that you can use to start with.

When creating a new folder, choose the settings shown below:

New Folder - Select a Settings File

walkorga ~ £ Scare Training |
{Wideingh]] using Ap_plied
[Wideinh1] Meurosciences
[£ Score Coherence Demo] DLL
[£ Score Coherence Range Training]
[£ Score Demo Four Coherences Normal]
[£ Score Phase Training Demo]
[£ Score Theta Beta Ratio Training Demuo]
Score Training Five Coherences Normal
[£ Score Training with Flash Games Enabled]
[z-Heq]
[z-Miniq] A OK

Using your new folder, or an existing folder, you can then select “View or Change
Settings” to see the following control:

Setup Options Fg|

Current Trainee{Study:

Read/\Write Settings File Standard Test Study

NCHANS: 2 SRATE: 256 FILTER: 3 ARTIFACT: 240 uY
Data Channels COM: 4 - SUMCHANS:OFF - SAVEEEG:OFF - P-P:ON
SITES: 01-A1-0z-A2-02

Theta:4.0-7.0 Alpha:8.0-12.0

Frequency Bands

GO: 1:Theta(3.0) 1:Alpha(2.0] 2:Theta(3.0] 2:Alpha(2.0)
Training Protocol | STOP: (none] AUT0:0N:50/20/10
AUTOUPDATE BEFORE EACH RUN

Display: wave, filt. wave, therm,

Display Options

Sound: Event Sound ON
Feedback Control

40 SESSIONS -NO BASELINES—40 RUNS OF LENGTH: 1.0 MIN-NO

Session Control | PAUSE BETWEEN RUNS-SESSION TYPE: Simulation

CLOSE PRINT SETTINGS Event Wizard USE THESE SETTINGS
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If you used an existing folder, to load in the starting settings, press “Read/Write a

Settings File and select the Z Score training:

Read or Write Settings File

Settings File Name:

Note: Use this screen to manage your

[piano and violin alpha training two modes with high violin]
[psmi]
[ptheta]
[Relax alpha training with Flash Games via. Event Wizard]
[Relax]
[S-DEC-1F]
[Sharp single component squash with Flash Games via. Event Wizard]
[Sharp]
[test event wizard]
[testeven]
[theta beta ratio training]
[tom new band definitions]
[UIHYZ<X5 multiple threshold downtraining with multiple [chord) sounds]
[VIHYZ2{¢h]
[walkalph]
[walkorga]
[Wideinh]
[Wideinhl]
[Z Score Coherence Demo]
[Z Score Coherence Range Training]
[£ Score Demo Four Coherences Normal]
[Z Scare Phase Training Demo]
[Z Score Theta Beta Ratio Training Demo]
Score Training Five Coherences Normal
ied Neurosciences DLL]

Score Training | using 4
[Z Score Training with Flash Games Enabled]
[z-Heg]

[z-Miniq]

Settings File library. You can always change
settings within any traineefstudy folder,
without using this screen.

Create a New Settings File

Save Settings To This File

Settings Description:

Z Score Training | using Applied
Neurosciences DLL

Directory:

Jbrainm.20fsettings{Z Score Training | using
Applied Neurosciences DLL

Read In Settings From This File

]

Once your folder is started, you can press Data Channels to get the following control

panel:

Data Channels

Sum-Channel Mode: Amplitude Scale

Input Notch Filters
i 60 Hz Notch Filter

EEG Data Sampling Rate

120 sps + 256 sps

COM Port Select
Enter COM Port Number 1, 2, 3, ..., 32)

Search this PC for Available COM Ports

Channels Filter Order
| One + 3 [fast | lecti

- aster response, less selective
+ Two [ P ]
AU " B [slower response, more selective]

0N + OFF * Peakto-Peak ( RBMS
Save EEG to Disk: Artifact Threshold:
T ON * OFF 240 microvolts

v 50 Hz Notch Filter

X

e

Cancel Electrodes & Trainee Info

0K ‘

Then press “Electrodes & Trainee Info to see the following control panel:
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Electrode and Trainee Information E

Active 1 Reference 1 GROUND Reference 2 Active 2
|01 | | ~| |oz ~| |2 ~| |o2 -

[ Use MINI-Q Headbox [ignore above selections]

Age: [optional - must be nonzero to use Z-Score Training] |39

Condition: [required for Z-Score Training
Cancel " eyes open * eyes closed OK

Inspect the Electrode and Trainee Information control panel, and ensure that all
information is correct. Make changes as necessary for your trainee. Note: if you set the
trainee age to 0, you will “turn off” the Z Score training. This is the recommended way
of making the Z Score training software inactive when you do not wish to use it.

Theses changes will be saved and used when you press “OK” and “Use These Settings”
on the appropriate screens. Then when the software is started, the entered values will be
used.

Note that it is not necessary to exit the training screen to make changes to this (or any)
controls. You can simply stop the training screen, return to this control panel, make
changes, and then restart the training screen (by pressing “G0O”). This will allow you to
change from eyes open to eyes closed, for example, without having to exit the training
screen and start a new session.

You may return to this control panel at any time during the training by clicking on the
title bar of the “Setup/Home Screen”, and you may make changes to this screen. Then,
use “OK” and “Use These Settings” to save the settings. The next time you press “GO”
on the training screen, the new settings will be used.

Z Scores will automatically be computed for all possible values, and results can be
displayed and trained using the BrainMaster Event Wizard. The Z Score variable names
and usage are described in the “Data Dictionary for the Event Wizard” in the BrainMaster
2.5SE documentation. The following event shows a simple way to use the Z Scores:

If you wish, you can reprogram the BrainMaster built-in digital filters (and FFT bins) to
match those in the Z DII. This will make interpretation and use of the Z information
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simpler and more consistent. The bands are set this way in the Demo settings files
provided:

Component Frequency Bandwidth Settings E|

Use Hz with 0.1 resolution, 1.0 minimum e.g. 1.0, 1.1, 1.2,..., 44.8, 44.9, 45

All bands should be 1.0 Hz wide minimum for reasonable transient response
Low:  High: Low:  High:

Delta o a0 |Beta 1 120|155

Theta EXTN X |Beta 2 [15.0  [18.0

lAlpha 8.0 125 |Beta 3 [18.0 [[25.5

|Beta 125 | |25.5 |Gamma |25.5 |30.5

Cancel Standard Settings OK

When you press GO, if Z Scores are enabled and the age is not set to “0”, you should see
a dialog like the following:

master25 X
rj Initializing Z Score Training:
L

Age: 24

Eves: open

Sites:

O1: (BMr 25 -= NG 8)

02: (BMr 27 -> NG 9)

Sampling Rate: 256 (to MeuroGuide = 123)

Do you wish to use these parameters for Z-Score training?

If you wish to continue with EEG training without Z Scores, or if you need to change
some of the parameters, simply press “No” now. If you press “Yes”, one of two things
will happen:

You may see a licensing control panel for the Applied Neurosciences software. If so, you
will need to get your “A” key and then contact the manufacturer for a “B” key:

January 8, 2007 page 4 of 26



Z Score Training with BrainMaster 2.5SE

[53 ANI Biofeedback Security Key

Securty Key &

| MFRB | D4RB | EA47 | IKIV | 4SWT | I0DM

Communicate this number to Applied Neurosciences, Inc. or to BrainMaster
Technologies, Inc., and you will be able to purchase a B key to use the software. Once
you have licensed the ANI Biofeedback software, you will not see this screen again. You
will see the following dialog after licensing the software, and in the future, you will see
the following dialog immediately after pressing “GO”:

master?5 r$_<|

' Z Score training initialized.
. Z Scores will be computed.

Press “OK”, and the system will go through its normal starting process, and then prompt
you to press “OK” when the signal is OK:

master?5 rz|
ﬂ Simulation is Running!
£ Ta Start this Session,
Press Ok When EEG Signal is Good!

Press Cancel to Cancel this Session for now

Cancel

After your press “OK” and the training screen starts, you should see a screen like the
following:
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7] Training/Control Screen - BrainMaster 2.55E
Data Display Fregq.Bands Color Sound

38:30 000

System is Idling... Check Signal

EEG CHAMMEL 1

Al J"p'IIIIF'LI‘;‘.,I’W'hr'Lﬂ'-'! Lll'd“nlJlm 11"I4",}"#'n,|m1"'!'""|,r‘l,I"y'l,JI'}"l‘nWﬁ"HH'LPnJ"lleu“ﬁ |'|+“I'L.-’ﬂwﬂ'h"'“ﬁ'ml l,|''"\(‘'|f’M‘l'"'I'.'I1-""1'J|I|l"|!|‘bhf’. A0 sec.

EEG CHAMNNEL ZJL

~N'I,hI|I"ﬁ'uf"‘.l'ﬁ"-,l't'r""*m‘p ."I1'"n,f|'|']Ilk.)l.I|iI'qf'lp"i'n"'l,I‘,-'IUIN‘I'#F'HHIFIHI’{II ‘n‘h"frL'r'u'\rJ'|'|'m'“n'4bﬁu"ﬂ,ﬁ;|'l"‘r "“'*”'|,|HF1'U¢'W"I,M!'~‘& 4.0 sec.

Component Ampl[uY] % Full Scale: 12.8

Energy
Delta [1.0-4.0): 6.3 6
Theta [4.0-8.0]: 3. 12
Alpha [B8.0-12.5): 2. 11
Beta [12.5-25.5): 7. L]
Beta 1 [12.0-15.5): 1. 4
Beta 2 [15.0-18.0): 4. 10
Beta 3 [18.0-25.5): 5. 22
Gamma [25.5-30.5): 2. 10

EVENT CONDITIONS: VALUE 25
1if EQN: GT 5.0 do tone :

4.9
2 if EQM: LT 5.0 do tone : LN
3 if EQMN: GT 5.0 do nothing : 4.4

Ewvent: 3, x=5h + ZAP1B;

The Z Scores are shown in the graphs at lower right, and can be used for training. For
convenience, we add the value 5.0 to each Z score, to make a positive number. Thus,
when a Z score is 0, the graph is at 5.0.

Note: When the Z Score training is running, your PC will use more of the processor. You
should expect a small (3-5%) increase when this is being used. On a typical 1GHZ
processor, the BrainMaster software with Z Scores uses between 3% and 10% of the
CPU, compared to 0% - 2% typically with the BrainMaster 2.5SE software alone.
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You can use any training methods with Z Scores through the Event Wizard. You can
also use any screen configuration(s) you like. The Z Scores used in the Event Wizard
will show up on the Text Stats panel, and on the Event Trends panel. Note that the Event
Wizard automatically computes the percent time meeting criterion for any events. Thus,
in the example below, the Text Stats displays the current value, as well as the percent
time that each Z Score is above (or below) the “normal” value, based upon how each
event is defined:

Training/Control Screen - BrainMaster 2.55E
Data Display Freg.Bands Color Sound

39:19 000

System is Idling... Check Signal
Component AmpluY] % Full Scale: 10.7
Energy

Delta [1.0-4.0): . 6

Theta [4.0-8.0): . 11

Alpha [8.0-12.5]: . 9

Beta [12.5-25.5). . 33

Beta 1 [12.0-15.5]. . L

Beta 2 [15.0-18.0). . L]

Beta 3 {18.0-25.5); 12. 19
Gamma (25.5-30.5); 4. 12

EVENT CONDITIONS: VALUE 2
1 if EQN: GT 5.0 do tone :

4.2
2 if EQN: LT 5.0 do tone : 5.0
3 if EQN: GT 5.0 do nothing: 6.9

Event: 3, x=5 + ZAP1B;
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Note that you can use the “damping factors” in the Event Wizard to create time-averages
of any variable, including the z scores. The following example shows the effect of a
damping factor of 10:

7] Training/Control Screen - BrainMaster 2_55E
Data Display Freg.Bands Color Sound

Window 39:25 000

System is ldling... Check Signal
Component AmpluY] % Full Scale: 10.7
Energy
i
11
10
29
b
5 Event: 1, x=5 + ZAP1T;
10

Delta [1.0-4.0):
Theta [4.0-8.0):
Alpha [B.0-12.5]):
Beta [12.5-25.5].
Beta 1 [12.0-15.5]:
Beta 2 [15.0-18.0):
Beta 3 [18.0-25.5].
Gamma [25.5-30.5):

4,
b.
3.
7.
4.
7.
6.
b.

O = ] LD D e D =

EVENT CONDITIONS: VALUE 2%
Time
1 if EQM: GT 5.0 do tone : h.b 97
2 if EQNM: LT 5.0 do tone : 4.9 68
3 if EQM: GT 5.0 do nothing : 5.6 H] Event; 2, x=5h + ZAP1A;

Event: 3, x=5 + ZAP1B;
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In the following example, the BrainMaster component amplitudes are plotted along with
the Z Scores as trend plots. The concordance between the raw amplitude scores and the
Z sores can be seen in the signals.

7] Training/Control Screen - BrainMaster 2_55E
Data Display Freg.Bands Color Sound

Window 00:41 038

In Playback Mode View Playback
Full Scale: 26.6 microvolts Full Scale: 26.6

¥

|'||| A |||I ||

|
III1 ”I. |"||r', ||

Event: 1, x=5 + ZAPIT;

il A |'lI i|||
||"|| ||,| |'~".-.-..| e I| ||..

Event; 2, x=5 + ZAP1A;

| |In||||

J ||r|
‘ ‘ '|4 |I | o ||l""|||II IrI |

i | hoo
(P '-. l 14 AL Wi i
[T
A ||' =

Event: 3, x=5 + ZAP1B;
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The following screen shows the live “Z Score Panel” that is available on the training
screen whenever Z Scores are used. This panel shows all 76 avaialable Z Scores. The Z
Scores are damped, to provide a slower time course than the standard, faster moving
training variables. The Z Scores are color coded, to show when they exceed the normal
limits. High Z Scores are colored yellow (+1 SD to +1.5 SE), orange (+1.5 SD to +2.0
SR) and red (+2 SD and above), and low Z Scores are colored Green (-1.0 SD to -1.5
SD), blue-green (cyan) (-1.5 SD to 2.0 SD) and blue (-2 SD and below). This provides a
real-time “report” of the Z Scores, as the training or monitoring session progresses.

E Training/Control Screen - BrainMaster 2.55E

System is Idling... Check Signal

EEG CHANNEL 1
R T R "‘V"""M-"W"‘L"|,N“~..|’U'I¢‘-'*1,\' ‘u"i-""MM'-""‘."‘“n;"".-‘"“’“vr""N'\'n4’v’-I'\A-\I'tﬂ‘"‘u“‘ll\"‘jf"”“ﬁ.r"u‘*‘i. ,.f-u"Wnr-,"“'\w‘ﬁrﬂmr-'-a P i‘“‘M""Mva‘\\F Yo AR A A il Mo, ¥y 8.8 sec.

EEG CHANNEL 2
WMot |"\,\".l‘"~¢"\ﬂ,”"‘vW‘I‘MM. _‘l\ﬁ.‘mrf'd-m.o‘,‘,n"ﬂ. S l!1,"N'.-"..,ﬁqn’\n"m\‘r-‘_.wwﬁ1.¢U“-\'W‘VA,»-||,’! *J\'ﬁ"‘f'\‘m'w‘ﬂ—hp Wiyt y"\.!u r.]'la“4.|’I"'"n.-‘-‘("'\h‘*W‘4!"L.\J’\J‘W}J‘\ﬂw‘\u\nﬁ sy, 8.8 sec.

RayfT RayA  RayB
-0.2 -0.2 0.2
0.4 0.4
1.8

Ab:
0.
1
0

=
1

-0.
0
0.

wooomhome
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Playing back files:

If you have the Z Score Training enabled, and you select files for playback, the system
will automatically detect the sensor locations and eyes (open or closed), if these were set
when the data were acquired.

Select Input File x|

Filename: e0100201.e02
Len: 60 sec [2 chans]. 120 sps, 2E F3-LE-GND-LE-F4 ASSESSMENT

e0100101.e02 »~
eumuzm.euz
e0100301.e02
e0100401.02
e0100501.02
e0100601.e02
Cancel e0200101.e02
—— e0200201.e02
e0200301.e02
OK e0200401.e02 v

Path: cAbrainm.2Mstudies\horvajol)

When you select a playback file and hit “OK”, then if the age of tehr trainee is other than
“0”, the system will attempt to set up the Z Score mechanism for playback. You should
see a dialog like the following:

master25 |§|
"'-, Initializing Z Score Training:
[
Age: 52
Eves: closed
Sites:

F3: (BMr 6 -> NG 2)
F4: (BMr 8 -> NG 3)
Sampling Rate: 120 (to MeuroGuide = 120)

Do you wish to use these parameters for Z-5core training?

X

When you hit “OK” the system will initialize the Z Score system. If it is successful, you
will see a dialog like the following:
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master25 g|

' Z Score training initialized,
[ Z Scores will be computed.

Hit “OK” to proceed, and the playback will begin.

Note: For records made with software before the March 2006 software, the data keys
will not contain the age or the eyes condition. When playing back such records, you
should go to the following screen (the button for this control is is found on the “View or
Change Settings/Data Channels” control panel)

Electrode and Trainee Information E|

Active 1 Reference 1 GROUND Reference 2 Active 2
jca  ~[far  ~faz  ~[H- =If- [~

[ Use MINI-Q Headbox [ignore above selections]

Al'1s P3 Pz PA 1g/A2

Age: [optional - must be nonzero to use Z-Score Training) |92

Condition: [required for Z-Score Training s
| Y “eyesclosed | OF

and make changes as necessary, so that your playback contains the correct information.
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Built-in Settings Files.

The following Settings files are provided in the 2.5SE April 1, 2006 release, for initial
use:

Z Score Training | Using Applied Neuroscience DLL
Z Score Coherence Demo

Z Score Coherence Range Training:

Z Score Phase Training Demo

Z Score Theta Beta Ratio Training Demo

Z Score Demo Four Coherences Normal

Z Score PercentZOK

To use these settings files, either create a new folder, or select the “test” folder, or select
another folder to work in. Then press “View or Change Settings / Read/Write a Settings
File”. Then select the name from the choices, press “Read Settings from this File” and
“OK”. Then you will have the settings loaded, into the current folder, to work with.

These settings files provide starting points to design further protocols. For example,
sounds can be added to the Event Wizard settings, to provide training based upon the Z
Scores. Some of the files already demonstrate this.

Any panels can also be added. The raw and filtered waveforms, BrainMirror displays, or
other panels can be used, as required in any of these designs.

The files marked “Demo” are set up as simulations. To use them for training, use the

“Session Control” panel, and change them from “simulation” to “training”.

These files are described in the following descriptions.
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Z Score Coherence Range Training:

This is an example of a protocol in which the Z score of the alpha coherence is trained
within a range, being rewarded when it is within 1 standard deviation of normal:

5] Training/Control Screen - BrainMaster 2.55E X
Data Display Freg.Bands Color Sound

Window 38:00 145

System is Idling... Check Signal

EEG CHANNEL 1

TNt e e h*n,lw'w\ g s0se

EEG CHANNEL 2,

.qm,mlwwﬁwrw |||\1n1h|.1|JWMM|p\ Pl J iw W”t \m 00 sec.

Component AmpluY) % Full Scale: 8.9

Energy
Delta [1.0-4.0): 34 4
Theta [4.0-8.0): 6.8 ]
Alpha [8.0-12.00: A8 9
Beta [12.0-25.5): 9.0 35
Beta 1 [12.0-15.5): 5.2 9
Beta 2 [15.0-18.00: 3.0 10
Beta 3 [18.0-25.5]: 10.6 16
Gamma [26.5-30.5) 3.2 9

EVENT CONDITIONS: VALUE %

Time
1 if EQN: GT 4.0 do tone : 2.5 24
2 if EQN: GT 6.0 do inh. : 2.5 1]

Events 1-2: x=5 + ZCOA;
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Z Score Coherence Demo
This file runs the BrainMaster coherence alongside the Z Score coherence:

Sounds can be produced by either the built in “coherence” sounds, by the event sounds,
or by a combination of both.

E Training/Control Screen - BrainMaster 2.55E

y Freg.Bands Color Sound

System is Idling... Check Signal

EEG CHANNEL 1 . ! h I ) I i i
AN 1 et o A A A Wt A o i 02 2

EEG CHANNEL? A i ; i \
"\;\p\,."w'ﬁw,.,ﬁ,]ﬂ“'\w.‘n\"“ﬁh‘m'%"w‘."w'v]‘u’\“-‘\"H“|"F‘\‘w‘l'-‘"\,pw’\n,\"'f‘u\rfv"W‘\«'.‘.M.‘y“.\r‘.)\ _,N\p‘ltH‘l*l|(""-“i"'n"l'||l""w‘u‘"\f\‘“‘rvd'""“‘i"""\'l'u"\‘"‘“\"‘,"N“W"'-‘\‘“.‘.“""ﬂ'M'L'NNlW{'J"*‘W\M.J'“‘y'mﬂmml w"'l“'I|'\‘“""v'MwAv"""‘M“‘ﬂ‘d"l‘h'h‘urw whnu"‘“f‘""'"‘fﬂr’)"w pa

, ;
CompoREnt AmpilwY] % Full Scale: 15.4
COHERENCE:
w0 Delta
Theta
g:18 Alpha
h 1 Beta
; Beta 1
b3 Beta 2
I: 38 Beta 3
a: 21 Gamma
L EVENT CONDITIONS: VALUE %
d: 7 Time
——— 1 if EQN: GT 5.0 do nothing :
2 if EQN: LT 5.0 do nathing

Event: 4, x=5 + ZCOG;
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Z Score Phase Training Demo
This file demonstrates training the phase difference between two signals, using the Z

phase metric.

5] Training/Control Screen - BrainMaster 2.55E
Data Display Freg.Bands Color Sound

39:31 000

System is Idling... Check Signal

EEG CHANNEL 1
e MJ“\N"'H {f' .‘ M [ ‘\Jiﬁ r'“.h u»u"\\w?qlkr‘fq‘u i'ﬁ.-.f‘lm 'p'h fu" ,‘J a] Y »J' W M.«Iﬁ M 4.0 sec.

EEC CHANNEL 2

/ J‘JM fﬂ'ﬂ"ﬂwﬁ'ﬁu i w|‘,“|‘|.|1|‘;nrll\|'1'i( Il|"I]‘{-J|IquﬂAd"q‘Nr.|hLl'{lull'lr\ﬂ ﬂmﬁh y "'1“'lI']'"fﬂ"q-.'1l|’ﬁl*II\m"'J\"\‘;ﬂ'u,r‘*W'- 4.0 sec.

Component AmpllwY] % Full Scale: 12.8

Energy
Delta 1.0-4.0): [ ] 7
Theta [4.0-8.0): 8.0
Alpha [8.0-12.5): 6.5
Beta [12.5-25.5): 8
Beta 1 [12.0-15.5): .5
Beta 2 [15.0-18.0): ]

Beta 3 [18.0-25.5): 9
Gamma [25.5-30.5]): 6

EVENT COMDITIONS: YALUE 26

Time
1 if EQN: GT 5.0 do tone : 6.4 7

Event: 1, x=5 + ZPHG;

January 8, 2007 page 16 of 26



Z Score Training with BrainMaster 2.5SE

Z Score Theta Beta Ratio Training Demo:

This demonstrates using the Z Score for the Theta/Beta ratio as a training variable. At
the same time, the theta and beta amplitudes are monitored using the thermometers, and

the Trend Text panel.

Training/Control Screen - BrainMaster 2.55E X

Data Display Freq.Bands Color Sound
= 39:23 000

System is Idling... Check Signal

EEC CHANNEL 1

N A At [ g, Ay, A A N 'M*N“MM'M'

Component AmplwY] % Full Scale: 12.8

Energy
Delta 1.0-4.0): 3.5 3
Theta (4.0-8.0): 9.0 13
Alpha [8.0-12.5): 3.5 12
Beta [12.5-25.5). 16.2 33
Beta 1 (12.0-155). 3.6 4
Beta 2 (15.0-18.0): 4.8 1
Beta 3 (18.0-255). 7.6 17
Gamma (25.5-30.5). 5.2 15

EVENT CONDITIONS: VALUE %
Time
1 if EQN: LT 5.0 do tone : 54 63

Event: 1, x=5 + ZPR1TB:
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Z Score Training with BrainMaster 2.5SE

Z Score Demo Four Coherences Normal: This protocol provides reward tones when four
selected coherences are within 2 standard deviations of normal:

ooof I

System is ldling... Check Signal
EEC CHANNEL 1

Iﬂ "N}ﬂ \M M “LJV{" “u !| mMr\wjhw‘mM‘ ﬂh\lf h\Wu Ww VA’MJ

WMM»"W\N&M ki '|( M‘ﬂ.ﬂwﬁw“"wﬁj\w *\ﬁ(ul“ Ml‘w‘flM'WJM"“"‘”‘\'Hlﬁ W Wh e s

\‘ HW‘MIW “‘Hu‘ \| WMW\M\ \ W« WIM\,W ‘N,M NM l’W” M A‘HM"W W" wf\ IW f; WW h, \Ia “| 'l\ N M\‘ wmﬂww‘ &\“IW"I | 8.35ec

Ratfs Rat/G Full Scale: 7.4
Delta [1.0-4.0) 0. 0. 03 03 0. 0.3

0.1 0.1
0.5
Beta [12.5-25.5) ; : 0.9
Beta 1 (12.0-15.5)
Beta 2 [15.0-18.0)
Beta 3 (18.0-25.5]
Gamma [25.5-30.5]
Delta [1.0-4.0)

Beta [12.5-25.5)

Beta 1 (12.0-15.5) B . | |
Beta 2 (15.0-18.0) ; :
Beta 3 [18.0-25.5) : X
Gamma (25.5-30.5)

Asymmetry  Coherence  Phase Difference I ”m 111
felitth o ' | flat TR

T il

i

: L
Beta [12.5-25.5) i
Beta 1 [12.0-15.5) i Y | ]
Beta 2 [15.0-18.0) 1.2
Beta 3 [18.0-25.5) 1.
Gamma (25.5-30.5) i

Ewvent: 1,

The following is the setup for the event. It uses the built-in “Range” function to define a
derived training variable that has the value 4 when all four coherences are within 2
standard deviations of zero (normal).

ﬁ Event Wizard Designer for BrainMaster
Event Number: This Event |s:
w1 ©2 3 4 8 5 7 C8 9 C90CMNC 1213 C 14015 186 & Enabled " Disabled
Evvent Candition: Wisiblity:
Damping Factor: * Visible  Hidden
IF: |Use E quation: ﬂ ‘ J | J ‘U

Canstant: Scale Factor Offset: Colar l:l -

Check Equation |H=HngEEDD L2 0+RnglZCOT.2.0+RnalZC0A 2. 0+RnalZCOB.2.0):

MIDI Sound Properties:

RULE: [IS GREATER THAN: | Starting Note: [43.4  (880.0) | 1waes

’M Instrumnent: ’W‘ 128 choices
|USe Entered Value: ﬂ ‘ J | J Playing Style: ’W‘ Percus. or Sust.
Canstant: ,307 Scale Factor ,7 Offzet: Calor: l:l - Modulation ’m Ampl. or Fitch
| Starting Loudness: |Level 80 >| 0128
Loudness Change R ate: 0 T OtoZ20
Mote: You must press "Check Equation' to check and save any changes made to equations Mole Change Fate: m Oto20
Ewent Result: Musical Scale [Mode]: [Major [lonian) + | 15 choices
THEN: [Play MIDI Saund ~ | =l | | MusicslKey |5 =] CtoBFlat
| | J | J Play Mate or Chord: |1 Note ¥ | 1t BNotes

r r

Ewent Summary:

Summary for Event 1: EWEMT 115 CURRENTLY: EMABLED Enable Al Evanls| Disable &ll Events| Data Dictionary |
IF- EQN: x=RingZC0D. 2. 0kRnaZC0T 2,0)+AngZC04, 2 0l Rna[ZC0B 2,01 15 GREATER THAN Value: 30

THEN: Play MIDI Sound MODE: 2 NOTE: 43 INSTR: 16 Organ 1

STYLE: Sustained MODULATION: Amplitude LOUDMESS: Level: 80 Clear &1l Events | SthAnE\,ent;| Prink All Events |
LOUDNESS CHANGE RATE: 10 PITCH CHANGE RATE: 2

KEY: & MODE: Major [lonian) CHORD: 1 Naote

b | S I
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Z Score Training with BrainMaster 2.5SE

The following example shows a sinewave sweep into the system, with the BrainMaster
digital filter amplitudes trended for three components on the lower left, and the Z scores
for the same components trended on the lower right.

This uses the built-in settings file:
Z Score Training | Using Applied Neurosciences DLL

Training/Control Screen - BrainMaster 2.55E X

Data Display Freq.Bands Color Sound
000

Please perform task

38:40
60-second Training Run No: 2

ETET NN
AR
I Ill VY Y

EEG CHANNEL 1
Vi
f ‘II / | / !

tArAan
WY
|| U |'| |i' iy U

i

momonon
Il i

1
an | 6.7 sec.
W

I" |'|
I7h0l Il

Wl

I||I ) II,‘ 1Rl

TSR EENY
=W
T

h
I
JU Y

f||f|[|[|f II||||'|||
|||;||||

i AR
ll] lll ‘il I ) W i Il |.|| ll' Il |||| I

Full Scale: 26.6 Full Scale: 26.6

Component Amplluy] %

Energy

Delta
Theta
Alpha
Beta
Beta 1
Beta 2
Beta 3
Gamma

(1.0-4.0):
(4.0-8.0):
(6.0-12.5):

(12.5-25.5):
(12.0-15.5):
(15.0-18.0):
(18.0-25.5);
(25.5-30.5):

7.2
54.2
3.8
4.8
0.3
0.7
0.6
0.2

2
44
27
25
16

EVENT CONDITIONS: VALUE 2%

1it EQN: GT 5.0 do tone :

2 it EQN: LT 5.0 do tone :
3 it EQN: GT 5.0 do nothing :

Event: 3, x=b + ZAP1B;

It shows the expected behavior. The concordance between the raw amplitudes and the Z
scores is seen, as they rise and fall in a similar fashion. It is visibly evident how the Z
score variable provides a metric that will occupy a range around the green line
(*normal™). Z score training automatically provides this ability to train to any particular
Z score, and have the details of the signals managed by the ANI Z DLL, to always
provide a normalized metric.
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Z Score Training with BrainMaster 2.5SE

Z Score Demo Four Coherences Normal

This design uses the “Rng” function to determine if Z scores are within a range. Four
bands are used, being delta, theta, alpha, and beta. If a band is within range, its Rng
function equals 1. Otherwise, it equals 0. So by training to the new variable that ranges
from O to 4, we can provide feedback when all 4 coherences are in the normal range.
This protocol also uses the animations, DVD player, and Flash Player.

The equation used for training is:

x=Rng(ZCOD,2,0)+Rng(ZCOT,2,0)+Rng(ZCOA,2,0)+Rng(ZC0OB,2,0);

7] Training/Control Screen - BrainMaster 3.0.3
Data Display Freq.Bands Color Sound

Window 38:52 000

System is ldling... Check Signal
EEG CHANMEL 1:

!
M ’im "]i M‘N’F\j‘lmmm h WHN Ml?‘lM n’ VlM p"\"ﬂm‘mwllqu ||JI'II|M‘Ih|ﬂ|mm|||1h 4.0 sec.

;\jb M HWMM w”' w hﬂu Irl|UII N J”JL’JUL 'J‘Ml #\qu W‘{lﬁu & 4.0 sec.

Full Scale: 7.47

|H| i ,\M } '\M'WM I HJ‘W '\'WM I N“ i

Event: 1, x= Flng[ZCOD 2.0]+Rng[ZCOT,2,0)+Rn...
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Z Score Training with BrainMaster 2.5SE

Four-channel Z Scores:
When four channels are used, a total of

The resulting layout of the Z Score display panel is shown below:

E Training/Control Screen - BrainMaster 3.0.3
Data Dlsplay Freq Bands Col

60-second Training Run No: 2 Please perform task!

EEG CHANNEL 1

i"i|| mﬁmﬁh Muhl \ﬂ\||l|‘p. f||' 'N'M llmf 'L[LM I’ﬂm“ V’n‘l“u A MI,N fl]l.I i ! "H# '\hﬂ,plllﬂlw‘rhl'#l’w W«ﬂﬁ '”l\‘ )‘*‘\M'ﬂl M.MJ IW‘”I‘ Mﬂ’\ wl‘ .IM'I WW by .ﬂj 41" ﬂl Wy ,L, 8.0 sec.
EEG CHANNEL 2
A A ' Ap b ; T T
"”‘NL “ \‘J i J\'IM ! fy hl‘“‘ UWH,M o u&‘li*']'%."\l'iﬂl ‘hL|'[|"‘||‘1'“M"MHI",'.Il‘l“"f1lv"li|"l""|llllhh‘lh m\ "F*I\Ill"\'w*“‘llllr'l' m{wﬁwﬂlﬁq W unul'%hqf\‘*M‘.\INI'JI I'”ﬂ ""|',’,WNWMH l"‘L""I'MLIN"N\Ul-‘.\‘uj‘\.‘lw\ J 'tmﬂ,n‘;'W.“ﬂM' 8.0 sec.

EEG CHANNEL 3

,fwwl‘lll‘u‘ruu\,n W )Vl"“\'M.|I|'|'M'U'r'.“rmllkui ™ .Ihllll{q'HIII\'*'l"'|[l,|Il'I,ﬂ.*'FﬁLpi"l'b"“Illl'ﬁmdlthlh'mli" 'I'| I ur\ {f‘fkﬁF|'|h'l|;"{‘rf|'MMM'L'.WW!I‘JI'III'\Hk“b‘ o 'Inllﬁulu M“ M Hlf WAt JA lHJIV I &' MJ n m h\|u M i 'Ww"lﬂ”lﬁ \m 1.”” 8.0 sec.

EEG CHANNEL 4
ijl F'#{'“'J wﬁ,,"\l‘uﬂﬂhl\lﬁfq\'wﬂﬁﬂm'\ \|\ M‘JH »{ {Huwrllw\ ﬁw |l|"|¥M\'I ) mwww\ W N ',Wf‘"»‘“‘“l '\ﬂ Alfv}“”‘y.l'”rl'l Muq‘l \Wﬂq ”WH Irklel ,\q“!“mﬂpl'l.\ ‘l'n"" I‘J\ﬂmm’m(l\ |J||l‘ | Wiwrw 8.0 sec.

SITES: F3 F4 [EC) Abs Rel RatfT RalA RaifB Ra/G SITES: P3 P4 [EC) Abs Rel RatfT RalA Raifb  Rai/G
Delta [1.0-4.0) 2.0 -0.9 -0.6 -0.6 -0.6 -0.6 Delta [1.0-4.0) -0.8 -0.3 -0.3 -0.3 -0.3
Theta [4.0-8.0) 0.0 -0.3 -0.3 -0.3 Theta [4.0-8.0) -0.4 -0.4 -0.4
Alpha [8.0-12.5] 2.0 -0. -1.0 -1.0 Alpha [8.0-12.5] -1.1 -1.1
Beta [12.5-25.5) . -1.5 Beta [12.5-25.5) -1.3
Beta 1 [12.0-15.5] . Beta 1 [12.0-15.5]
Beta 2 [15.0-18.0) . Beta 2 [15.0-18.0)
Beta 3 [18.0-25.5] . Beta 3 [18.0-25.5)
Gamma [25.5-30.5] . Gamma [25.5-30.5]
Delta (1.0-4.0) . -0. -0. -0. -0. -0. Delta (1.0-4.0)
Theta [4.0-8.0) -0. -0. -0. -0. Theta [4.0-8.0)
Alpha [8.0-12.5] -0. -1. -1. Alpha [8.0-12.5)
Beta [12.5-25.5) . -1. Beta [12.5-25.5)

Lo
=
w

ooo=ooooDo=o=00
WD DN DD O - -

Beta 1 (12.0-15.5) . Beta 1 (12.0-15.5)
Beta 2 (15.0-18.0) . Beta 2 (15.0-18.0)
Beta 3 (18.0-25.5) . Beta 3 (18.0-25.5)
Gamma [25.5-30.5] . Gamma [25.5-30.5]
F3-P4: A C P F4P3: A

R B 0.2 -0.
0o 1.
0.3 -1,
0.2 -1,
01 -1,
0.2 -1,
0.4 -1,
0.2 -1,

(2]
T
&

Delta (1.0-4.0)
Theta [4.0-8.0)
Alpha (8.0-12.5)
Beta [12.5-25.5)
Beta 1 (12.0-15.5)
Beta 2 (15.0-18.0)
Beta 3 (18.0-25.5)
Gamma [25.5-30.5]

T
Ehhwmoon O
Il ad ad il ad
moEnNmwe N
—_——— T O -
Cwhmo=win

bodoobes
—P D L) D e e —
[,
[—RLa BN - LR -

1

6

2 -0.
0 -
1

2

1
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Z Score Training with BrainMaster 2.5SE

Training using the PercentZOK function:

#z Event Wizard Designer for BrainMaster 3.

Event Number: Thig Event ls:
w1 2 3 4 C5 C§ CF 8 3 1001 121314015 18 % Enabled " Disabled
Event Condition; Wisibility:

Damping Factor: & Visible " Hidden
[ Terer— =l =

Comstart: [ SealeFactor Dffsat Colo [
Cheok Equation | [w=PerceniZOK/UTHR]:

RULE: |15 GREATER THAN - MID| Sound Praperties:
Damping Factor:

[Use Eqa = | = | = ’07 Starting Mote: |37 4 (440.0) hdRRTY:
e E quation -

Instument: |102 Echao Drops - | 128 chaices
Barstant B 5 Rt Ol Color: [T - Playing Style: [Sustained + Percus. or Sust

Check Equation |><=ET; Modulation: [4mPl. and Pitch = | &mpl. or Pitch
. : Starting Loudness: Level 60 x| 0128
Mate: You must press "Check Equation ta check and save any changes made to equations
Loudness Change Rate: |3 ~| Oto20
st i Note Change Flate: [1 -] ez
THEN: [Play MIDI Sound =] | E| | Bl Musical Scals (Mode);: [Majer (lonian] - | 15 choices
| [ =N =] Musioal Key: [% ~| CtaE Flat
1 Hote | 1to8Notes
r ™ Contiol MMP Player Play Note or Chord
Event Summary: .
Enable All Evenls| Disable &1l Events| Data Dictionary ‘
Surnmary for Event 1: EVENT 115 CURRENTLY: ENAELED
IF: EQN: x=PercentZOK(UTHR); 15 GREATER THANEQN: #=CT:THEN: Play MIDI Sound MODE: 2 NOTE
37 INSTR: 102 Echa Diops Cleai Al Events | Show &l Events | Print Al Events |

STYLE: Sustained MODULATION: Ampl. and Fitch LOUDNESS: Level: 80
LOUDNESS CHANGE RATE: 3 PITCH CHAMGE RATE: 1 |

KEY: & MODE: Major (larian) CHORD: 1 Nots Efy CoppEverl | FasteEvent |

Cancel | Use Mow |

Effect of changes in window from 2 sigma to 1 sigma and back: (*u” and “U”)

E Training/Control Screen - BrainMaster 3.0.3

Data Display Freq.Bands Color Sound

System is ldling... Check Signal

Component Bandwidth Grand Avg. Damped Avg. % Energy Eulbraleiiss
Delta [1.0-3.00: f 3.4 38 3.4 46 6.2
Theta [4.0-7.00: A 1.8 L 7.0 71
Alpha [8.0-12.0): 5.4 133 8.6
Lobeta [12.0-15, 5 5 3 5.0 76 10.2
Beta [15.0-20, s ; q 6.8 12.8  17.0
Hibeta [20.0-30. 7 9.0 324 247
Gamma [38.0-42. 2.3 1.6 38
4.7

User (30.0-35.0; 5. ; / 91 99 i '*ilnl i HM
VALUE A RULE VALUE B : VALA VALB %TIME |||

*=PercentiZOK[UTHR]; GT  x=C 92.00 B84.00 446 h
THR; GT 0.0 ing 1.80 0.00 100.0 ‘”1 h ”
GT 05 1.00 050 4456 || ]" |

Iyt U TP

Events 1-2:

SITES: F3 F4 [EOQ) Rat{G
Delta [1.0-4.0) : ; k ? 0. -0.3
Theta [4.0-8.0) ; 5 E 3 -0.4
Alpha [8.0-12.5) f g 5 -0.8
Beta [12.5-25.5] : B -1.0
Beta 1 (12.0-15.5]

Beta 2 [15.0-18.0)

Beta 3 [18.0-25.5)

Gamma [25.5-30.5)

Delta [1.0-4.0)

Theta [4.0-8.0)

Alpha [8.0-12.5)

Beta [12.5-25.5]

Beta 1 (12.0-15.5]

Beta 2 [15.0-18.0)
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Z Score Training with BrainMaster 2.5SE

Changes in threshold (*c” and “C”)

System is Idling...
Component Bandwn‘]lh
Delta
Theta
Alpha
Lobeta
Beta
Hibeta
Gamma 3
User [30.0-35. [I]:

{s.n—m.n]:

VALUE A RULE VALUE B
*=PercentZOK([UTHR]; GT x=CT;
THR; GT 0.0
GT 0.5

SITES: F3 F4 [EQ)
Delta [1.0-4.0)
Theta [4.0-8.0)
Alpha (8.0-12.5)
Beta [12.5-25.5]
Beta 1 [12.0-15.5)
Beta 2 [15.0-18.0)
Beta 3 [18.0-25.5)
Gamma [25.5-30.5]
Delta (1.0-4.0)
Theta [4.0-8.0)
Alpha (8.0-12.5])
Beta [12.5-25.5]
Beta 1 [12.0-15.5)
Beta 2 [15.0-18.0]

Adding an event to monitor and possibly target the percent time that the conditions are

actually met:

Training/Control Screen - BrainMaster 3.0.3

System is |dling...

Component Bandwidth
Delta (.0-3.0):
Theta (4.0-7.0):
Alpha (8.012.0:
Lobcta (12.015.0):
Beta (15.0-20.0):
Hibcta (20.0-30.0):
Gamma [38.0-42.0):
User (30.0-35.0):

Grand Avg.

VALUE A RULE VALUE B
x=PercentZOK[UTHR); GT H
*x=UTHR; GT

GT
x=E1F; GT

SITES: F3 F4 [EQ)
Delta [1.0-4.0)
Theta [4.0-8
EULERER i
Beta [12.5-25.5)
Beta 1 [12.0-15.5]

Gamma [25.5-30.5]
Delta [1.0-4.0)
Theta [4.0-8.0)
Alpha [8.0-12.5)
Beta [12.5-25.5)

January 8, 2007

Grand Avg.

Check Signal

Damped A\fg Full Scale: 114.4

% Energy
6.2
9.6
11.8
13.5
16.6
22.6
2.0 21
76 8.7

.2
.9
.8
7
i)
i)

THEN: VALA VALB 2% TIME
tone 78.00 59.00 452
nothing  1.00 0.00 100.0
nothing  1.00 0.50 45.0

Events 1-2:

Rat/G
-0.3
-0.3
-0.8
-1.0

Check Signal

Dampgd Avg / Enelgy Full Scale: 114.4
6

112
10.7
7.6
15.0
277
1.8 2.8
85 73 ”1 |N f,||.’ 'Hﬁ
: VALA VALB 2%TIME
64.00 59.00 54.8
nothing 0.80 0.00  100.0
nothing 0.00 100.0
nothing  0.00 0.50 54.8

\‘l'lﬁ‘ Jﬂl\f

|||Wl* ‘%

i qu\p’mlw

Events 1-3:

Rat{G
-0.4
-0.5
-0.9
-1.0
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Z Score Training with BrainMaster 2.5SE

Example with a high threshold and low percent time: window 0.8 threshold 59

ETm ng/Control Screen - BrainMaster

System is Idling...

Component
Delta

Theta
Alpha (8.
Lobeta
Beta
Hibeta
Gamma
User

VALUE A
*=PercentZOK[UTHR];
x=UTHR;

x=E1F;

SITES: F3 F4 [EQ]
Delta [1.0-4.0)
Theta [4.0-8.0)
Alpha [8.0-12.5]
Beta [12.5-25.5)
Beta 1 (12.0-15.5)
Beta 2 [15.0-18.0)
Beta 3 [18.0-25.5)
Gamma [25.5-30.5)
Delta [1.0-4.0)

Beta 1 (12.0-15.5)
Beta 2 [15.0-18.0)

Example with wider window and higher percent time: window 1.3 threshold 59

Check Signal

Grand Avg.
3.6
5.0
5.4

Damped Avg.
3.2 3.5

[12.015.0); 5.1
[15.0-20.0);
(20.0-30.0);
[38.0-42.0):
[30.0-35.0);

THEN:
tone

nothing
nothing
nothing 0.00

VAL A
47.00
0.80

RULE VALUE B
GT x=CT;
GT 0.0

GT 0.0

GT 0.5

[ e e e B e v

= d

% Energy

3.4 5.5
9.5 6.4
135 103
124 9.7
176 16.7
275 26.8
2.4 2.9
4.8 10.3

VALB % TIME
59.00 1741
0.00 1000
0.00  100.0
0.50 171

Full Scale: 114.4

Events 1-3:

System is Idling...

Component
Delta

Theta
Alpha
Lobeta
Beta
Hibeta
Gamma
User

VALUE A
x=PercentZOK[UTHR]:
*=UTHR;

x=E1F;

SITES: F3 F4 [EQ)
Delta [1.0-4.0)
Theta [4.0-8.0)
Alpha [8.0-12.5)
Beta [12.5-25.5]
Beta 1 (12.0-15.5)
Beta 2 [15.0-18.0)
Beta 3 [18.0-25.5)
Gamma [25.5-30.5)
Delta [1.0-4.0

Beta 1 (12.0-15.5)
Beta 2 (15.0-18.0)

January 8, 2007

Bandwidth

[8.0-12.0):
[12.0-15.0):
[15.0-20.0);
[20.0-30.0):
[38.0-42.0);
[30.0-35.0);

Check Signal
Grand Avg. Damped Avg.
3.4
0)

RULE VALUE B
GT x=CT;
GT 0.0

GT 0.0

GT 0.5

tone

nothing
nothing
nothing

1.30

1.00

% Energy

5.1 4.4
73 9.3
123 116
9.6 105
18.0 143
30.2 264
14 1.7
6.2 6.4

VALB % TIME
59.00 86.3
0.00 100.0
0.00 1000
0.50 86.3

Full Scale: 114.4

Events 1-3:
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Z Score Training with BrainMaster 2.5SE

Changes in percent time as the threshold is changed:

System is Idling... Check Signal

Component Grand Avg.  Damped Avg. % Energy EullScalec il iy
Delta .0-3.0): f 36 3.7 33 6.4 9

Theta .| ): 1 i B . 6.3 7.2

Alpha . 4 i i : . 1.3 139

Lobeta | . B . . 101 1.4

Beta . j i A 5 16.4 141

Hibeta .| i i . . 28.1 300

Gamma .0-42.0): ; b i i 2.4 1.1
User (30.0-35.0): . . . .| 7.8 7.8

|

l i
I
|
x=UTHR; GT 0.0 nothing 1.30  0.00 100.0 #M'l
GT 0.0 nothing 0.00 100.0

x=E1F; GT 0.5 nothing 0.00 0.50 367

YALUE A RULE VALUE B VALA VALB %TIME | ]
x=PercentZOK[UTHR); GT x=CT; tone 59.00 79.00 36.5 i ||_ “ ‘|‘| m| H
ikl
|

M}J \H

\
a

Events 1-3:

SITES: F3 F4 [EO) RatfT Rat/a Rat/B
Delta [1.0-4.0) -0.. -0.| -0.3 -0.3 -0.3
Theta (4.0-8.0) i 0. 0.4

Alpha (8.0-12.5]

Beta [12.5-25.5]

Beta 1 [12.0-15.5)

Beta 2 [15.0-18.0)

Beta 3 [10.0-25.5)

Gamma [25.5-30.5)

Delta [1.0-4.0)

Theta [4.0-8.0)

Alpha [8.0-12.5)

Beta [12.5-25.5)

Beta 1 [12.0-15.5)

Beta 2 [15.0-18.0)

Data Descriptions for Event Wizard Z Score Training:

The following is excerpted from the Data Dictionary for the Event Wizard. It shows the
variable names and interpretations for the values accessible using the ANI Z DLL with
the BrainMaster Event Wizard:

ZAP1D, ZAP1T, ZAP1A, ZAP1B, ZAP11, delta, theta, alpha, beta, betal, beta2, beta3, gamma
ZAP12, ZAP13, ZAP1G, ZAP2D, ZAP2T, Absolute Power 2 channels / 8 bands

ZAP2A, ZAP2B, ZAP21, ZAP22, ZAP23,

ZAP2G

ZRP1D, ZRP1T, ZRP1A, ZRP1B, ZRP11, delta, theta, alpha, beta, betal, beta2, beta3, gamma
ZRP12, ZRP13, ZRP1G, ZRP2D, ZRP2T, Relative Power 2 channels / 8 bands
ZRP2A, ZRP2B, ZRP21, ZRP22, ZRP23,

ZRP2G
ZPR1DT, ZPR1DA, ZPR1DB, ZPR1DG, dhi, d/a, d/b, d/g, t/a, t/b, t/g, a/b, a/g, b/g
ZPR1TA, ZPR1TB, ZPR1AB, ZPR1AG, Power Ratios 2 channels / 10 ratios

ZPR1BG, ZPR2DT, ZPR2DA
ZAAD, ZAAT, ZAAA, ZAAB, ZAAL, ZAA2, delta, theta, alpha, beta, betal, beta2, beta3, gamma

ZAA3, ZAAG Amplitude Asymmetry 8 bands

ZCOT, ZCOA, ZCOB, ZCOG theta, alpha, beta, gamma Coherence 4 bands
ZPHD, ZPHT, ZPHA, ZPHB, ZPH1, ZPH2, delta, theta, alpha, beta, betal, beta2, beta3, gamma
ZPH3, ZPHG Phase Difference 8 bands

January 8, 2007 page 25 of 26



Z Score Training with BrainMaster 2.5SE

NeuroGuide bands are:
D: Delta (1-4), T: Theta (4-8), A: Alpha (8-12.5), B: Beta (12.5-25.5)
G: Gamma (25.5-30.5), 1: Beta 1 (12 — 15.5), 2: Beta 2 (15-18), 3: Beta 3 (18 — 25.5)

Examples of Z Score Training:

X=ZAP1A,; get the alpha amplitude z score

X=ZPHT; get the phase difference z score for theta

x=ZCO1,; get the coherence z score for betal

x=ZPR1BG get power ratio z score number 10 (beta/gamma) for
Channel 1

X=ZAAA; get the alpha amplitude asymmetry

X=(ZAP1T + ZAP2T)/2; get average of z scores for theta from channels 1 and
2

NOTE: NeuroGuide and the ANI Z DLL are products and trademarks of Applied
Neuroscience, Inc.

BrainMaster and the Event Wizard are products and trademarks of BrainMaster
Technologies, Inc.
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