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. For the latest features, then install the 3.0.3 software.

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 I 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 Ed

[walkorgal] ~ £ Bcore Training |

B ] ing Applied
[Wideinh] U1 AP
e MNeurosciences
MWideinh1] DLL

[£ Score Coherence Demo]

[£ Score Coherence Hange 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] b OK

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

Setup Options [g|

Current Trainee/Study:

Readfrite Settings File Standard Test Study

NCHANS: 2 SRATE: 256 FILTER: 3 ARTIFACT: 240 uy
Data Channels COM: 4 - SUMCHANS:OFF - SAVYEEEG:OFF - P-P:ON
SITES: O1-Al -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] AUTO:ON: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 Ewvent Wizard USE THESE SETTINGS
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Z Score Training with BrainMaster 2.5SE

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 X

Srttmnatilciiane Note: Use this screen to manage your

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

[piano and violin alpha training two modes with high violin] -~
[psmr]

[ptheta]

[Relax alpha training with Flash Games via. Event Wizard]

[Relax]

[S-DEC-1F] Create a New Settings File
[Sharp single component squash with Flash Games via. Event Wizard]
[Sharp]

[test event wizard]

[testeven]

[theta beta ratio training]

[tom new band definitions]

[UIHYZ2XX5 multiple threshold downtraining with multiple [chord] sounds]
[UIHY2X45]

Save Settings To This File

Settings Description:

Z Score Training | using Applied
{:::tzlr;g Neurosciences DLL
[Wideinh] Directory:
[¥ideinh1]

fbrainm.20}settings{Z Score Training | using

S Coh Di
I Score Coherence Demo) Applied Neurosciences DLL

[Z Score Coherence Range Training]
[£ Score Demo Four Coherences Normal]
[£ Score Phase Training Demo]
[Z Score Theta Beta Ratio Training Demo]
Score Training Five Coherences Normal Read In Settings From This File

Score Training | using Applied Neurosciences DLL]

[Z Score Training with Flash Games Enabled]

[z-Heq]
[z-Miniq] « Cancel 0K

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

Data Channels gl
Channels Filter Order
" One ” )
& Two + 3 [faster response, less selective]
~ AUK b [slower response, more selective]
Sum-Channel Mode: Amplitude Scale
f ON + OFF * Peak-to-Peak  RMS
Save EEG to Disk: Artifact Threshold:
T ON “ OFF 240 microvolts

Input Notch Filters
v 60 Hz Motch Filter Iv 50 Hz Motch Filter

EEG Data Sampling Rate
" 120 sps + 256 sps

COM Port Select
Enter COM Port Number (1, 2, 3, ..., 32) 4

Search this PC for Available COM Ports ‘

Cancel lectrodes & Trainee Info :

Then press “Electrodes & Trainee Info to see the following control panel:
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Electrode and Trainee Information @
Active 1 Reference 1 GROUND Reference 2 Active 2

|01 | a1 +| Joz | |a2 -] o2 R

[~ 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 v eyes closed

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 “GO”). 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 DIl. 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

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 (1.0 |20 |Beta 1 [12.0 [155
[Theta {40 8.0 |Beta 2 [15.0 [[18.0
\Alpha [0 [j125 Beta 3 [18.0 | [25.5
|Beta [125 |]255 |Gamma |25.5 | [30.5
Cancel Standard Settings 0K

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:

master2s

A

Initializing Z Score Training:

Age: 54

Eyes: open

Sites:

O1; (BMr 25 -> NG &)

02: (BMr 27 -»= NG 9)

Sampling Rate: 256 {to NeuroGuide = 123)

Do you wish to use these parameters for Z-5core 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:
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[iF ANI Biofeedback Security Key

Securty Key A

| MFRB | 04RB | EA47 [ IKIV | 49WT | IODM

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”:

master25 [z|

t 7 Score training initialized.
[ Z 5cores 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:

master23 E|
3 Simulation is Running!
- To 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 Freg.Bands Color Sound

. Window
System is Idling... Check Signal

|h~'h""n'¢"n’u"' y u“’T".'m"""'“'.f'-'"ﬂ.,|"r""~kﬂ'['I"""“f'|‘|"H"‘1.'"ll\ru‘ﬁl,lhﬁt-"'iwl' Jh;ul'\,ﬁ*.ﬁ,_ t.f"\fwﬁ,,ﬁ*%"'r"hv 4.0 sec.

EEG CHANNEL 1
I
|

it

EEG CHANMNEL EJL

-.N .I||'|I|I|.)'| ||I|f'||||"|l|"'||u|'ur|,‘|||h"‘|\l'l II'|‘I"'rr|'|JIlk,4Pjh'|i|'|.(f'|lj'|i|r'|llil,lllh|‘| N‘lﬁ#ﬂﬂh‘ﬂﬁ,’m 'lﬂ“‘l.‘ﬁ\vhuhuﬁy‘[\'[ mﬁwﬁl J‘Qﬂ ﬂl'l'f I.'Il.*" ‘,'|I||IF1I|||¢' u"'|f *NH' § 4.0 sec.

Component Amplu¥] % Full Scale: 12.8

Energy
Delta (1.0-4.0;; 6.3 6
Theta [4.0-8.0;: 3.4 12 o y
Alpha (8.0-125;: 29 11 e ey Wﬁ"ﬁ‘h’* £ 0
Beta (125255 7.3 38 r S ARIR f
Beta 1 (12.0-155) 1.2 4
Beta 2 [1 5“-13“] 4.3 10 Event: 1, x=5 + ZAPIT:

Beta 3 (18.0-25.5]: 5.0 22
Gamma [25.5-30.5]) 2.3 10

EVENT CONDITIONS: VALUE %

k I|'| . n n I i
Time 5 7 b IR b L bl 5.0
i | I L ! ﬁ'
1 if EQN: GT 5.0 do tone : 4.9 67 h f |r "W

2 it EQN: LT 5.0 do tone : 5.1 51

3 if EQN: GT 5.0 do nothing: 4.4 &3 Event: 2, x=5 + ZAP1A;

LT I "'.'Illl b i [P Pl o
AM.I_A'_‘_WﬁI.‘L quﬁ!ﬁ 5.0

Ewvent: 3, =x=5h + FAP1B;

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 1IGHZ
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:

7] Training/Control Screen - BrainMaster 2.55E
Data Display Freq.Bands Color Sound

I Winduw . 000 m

System is Idling... Check Signal
Full 5cale: 10.7

Component Amplluy] %
Energy
Delta (1.0-4.0): : 6
Theta [4.0-8.0): : 11
Alpha [B.0-12.5]): : 9
Beta [12.5-25.5]): : 33
Beta 1 (12.0-15.5): ; 5
Beta 2 (15.0-18.0): ; 8
Beta 3 (18.0-25.5]): J 19
Gamma [25.5-30.5]): ; 12

EVENT CONDITIONS: VALUE %
Time
1 if EQN: GT 5.0 do tone : 4.2 73
2 if EQN: LT 5.0 do tone : 5.0 48
3if EQN: GT 5.0 do nothing : 6.9 77

Ewvent: 3, x=bh + 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

I window JGiRER] 000, K223

System is Idling... Check Signal
Full Scale: 10.7

Component AmpluY] 2
Energy
Delta [1.0-4.0): 4.1 G
Theta [4.0-8.0): 6.4 11
Alpha [6.0-12.5): 3.7 10
Beta [12.5-2b.b) 7.8 29
Beta 1 [12.0-15.5]: 49 5
Beta 2 [1 5.0-1 Bﬂ] 7 Fi 1, ==5 + ZAPIT;
Beta 3 [18.0-25.5]: 61 15
Gamma [25.5-30.5): 5.0 10

EVENT COMDITIONS: VALUE %
Time
1if EQN: GT 5.0 do tone : 5.b 97
2 if EQN: LT 5.0 do tone : 4.9 (i1
3 if EQN: GT 5.0 do nothing : 5.6 98 2, x=h + FAP1A;

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 S{:reen BrainMaster 2. 5'§E
Data Display Freg.Bands Color Sound

| Window - : 038 m

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

A
||| i“lll f || Il| n,
|_||'.| II| |||I||| ||l II|'Ilrlr|I ' ' r., .______‘F__.EL"_IL_"I_HJ“NI 1A ||||
afdy APV 3.

Event: 1, x=5 + FAPIT;

I Lr1|

I'|f
|\ 'ra'|||

||
|
|||

I| | f
| ||| f ". N 1r
i Erytls

M .

|i r||
||.| |'||l A e

Event: 2, x=h + ZAP1A;

f |i || |I
|
|r| .'..-'l..""u o 1' |~ ) '.I ||'| v -J b

|'I |' ||'I‘ .l |||,|'|,.,r|
oy

ER] | q.\‘” W

Event: 3, x=5h + FAP1B;
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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.

[52] Training/Control Screen - BrainMaster 2.55E
Data Display Freq.Bands Color Sound

| 000K

System is Idling... Check Signal

EEG CHANNEL 1
Aot vl wﬂ.‘f*"‘h‘.,u\,ﬂ,ﬁ.’kf. Voo, ,r"" .,w”‘r“J\ whApan ,.,\,\,,ar.‘,u’l,.-w.f W|‘p"l~",,"'ul‘“-\*‘|rn ,|I""\w'4‘|”"m‘f‘w‘w W, A ;-‘M"M\.,,‘\r‘\\)"*‘- WAL A g honilon Pty ks 8.8 sec.

EEG CHANNMEL 2 )
\“1'“-'\,'&"-';\?%-\"’\%"\‘ Jaby A ¥ W y “|L.uql.’F'n‘n.-n("'\u*}ww"w’\;w ﬂf‘\ﬁW‘\'w\,x,l‘ \enditry, 8.8 sec.

RatfT Rat/A Ray)B  Rat/G
-0.2 -0.2 0.2 -0.2
0.4 0.4 04
18 1.8
-0.2
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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-FA ASSESSMENT

e0100101.e02 ~
eumuzm.euz
e0100301.e02

e0100401.e02

e0100501.02

e0100601.e02

Cancel e0200101.e02

e0200201.e02

e0200301.e02

OK e0200401.602 v

Path: cbrainm.Z20\studies\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 X
"'_'. Initializing Z Score Training:
L
Age: 52
Eves: closed
Sites:

F3: (BMr 6 -> NG 2)
F4: (BMr 8-> NG 3
Sampling Rate: 120 {to NeuroGuide = 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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] 7 Score training initialized.
[ Z 5cores 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

Active 1 Reference 1 GROUND Reference 2 Active 2
ca  ~|ifm  ~|faz [l ~|8- #

[ Use MINI-Q Headbox [ignore above selections]

Age: [optional - must be nonzero to use Z-Score Training] |22

Condition: [required for Z-5core Training e
Cancel T eyes open i+ eyes closed OK

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 I 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:

7] Training/Control Screen - BrainMaster 2.5SE
Data Display Freq.Bands Color Sound

System is ldling...

EEG CHANNEL 1

Tt h.Jun!‘ww»ﬂb""uw'+~w*Jﬂﬁ*ﬂl‘%ﬁw’\w«"'.m\,f"w

EEG CHANNEL 2,

|uﬂM’ﬂlrfMWMulw..J%u]Pﬂpﬂjl |||\1h1h|.1|JWM(uM VN J iw W"l \«1 4o

Component AmpluY) % Full Scale: 8.9

Energy
Delta [1.0-4.0): 3.4 4
Theta [4.0-8.0): 6.8 8
Alpha [8.0-12.0): 4.8 9
Beta [12.0-25.5): 9.0 35
Beta 1 [12.0-15.5): 5h.2 9
Beta 2 [15.0-18.0): 3.0 10
Beta 3 [18.0-25.5]: 10.6 16
Gamma [25.5-30.5): 3.2 9

EVENT CONDITIONS: VALUE %

Time
1if EQN: GT 4.0 do tone : 2.5 24
2 if EQN: GT 6.0 do inh. : 2.5 0

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.

Dst2 Disslay FlEq Bands Color Sound

[T ceee |

System is Idling... Check Signal

EEG CHANNEL 1

LT "N"”Mﬁl‘\",'vyl\.,h‘i\fWMm"1-"“\(\‘f"‘ N‘f\"nf’\ W""'\m‘,pw-”llﬂ.ﬂd“rﬁ'“ -M'ﬂ»\\"w"f ol “\" W”JWVWJ,“I‘JW M "‘\|""\“'J'1'H,(\‘ulr|".‘w"v\,‘\"‘)‘t'm“v‘qﬂ"\'r\’|’JU‘\‘IW‘W\l"w‘l Wp”;”‘ﬂﬁlww ol ‘J‘“'“'."n‘!‘*l!q' 9.2 sec.

EEG CHANNEL 2

Ry rw,,f\wwwv'wM.w~1,u \M e ot Mot _,M\p'L'L.,‘\!.|’*<.ﬂa“.ﬂl'l||‘ﬁ'\¢w"lfv", ettt el ) g S, w\..u"m,.‘ g AN Mgl 92 52

' =

Component AmpilwY] % Full Scale: 15.4
COHERENCE:

Delta [1.0-4.0):

Theta [4.0-8.0):

Alpha [B.0-12.5):

Beta [zs.

Beta 1 nz.o

Beta 2 (15.0-18.

Beta 3 [18.0-25.

Gamma (25.5-30.5]:

EVENT CONDITIONS: VALUE %

Time
1if EQN: GT 5.0 do nnlhlng

4 it EQN: GT 5.0 do nothing :
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Z Score Phase Training Demo

This file demonstrates training the phase difference between two signals, using the Z
phase metric.

Data Display Freg.Bands Col Sound

System is ldling... Check Signal

EEC CHANNEL 1
AT WA M I 4“\!\ i 'w"\np’u&r‘w" i"w,, i b, Ma] Lo ol W 40 sec.

EEG CHANMEL 2 (

oot oo, ol g 8 0 <

Component AmpluY] % Full Scale: 12.8

Energy
Delta [1.0-4.0): 7
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):

W Ww=oomaoom
Moo moome —

EVENT CONDITIONS: VALUE %
Time
1 if EQN: GT 5.0 do tone : 6.4 Fal

Ewvent: 1, x=5 + ZPHG;
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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.

E Trammngontrol Screen - BrainMaster 2.55E
Data Display Freg.Bands Color Sound

[co Jsrorlf virirv] 000 I

System is Idling... Check Signal

EEC CHANNEL 1

| A f | i Ay
i 1.n|.ﬁf\|ﬁwwqﬂ.'q|lll | uw AS ll‘,f‘wlll"\\,,ly)\l U ,g‘|"‘(\,fn“'|'u%.'lj\wnirﬁ.w#"ll.rﬂ"jIlnl'im f(f' "'r'\l'i’t .l'ﬂ1 ﬂhllll ."'“ﬁ 4\‘\ '.I Nb' ‘," fl'ﬁhl\l\ﬂwwlﬂlr"n'ﬂmllnmh.\ﬂlﬂ; #MIWNU\I |‘a*lﬁl;"ﬂwﬂ.\-‘“'-‘l’\ﬂ',\/ VW‘ 7.0 sec.

Component Ampl[uv) % Full Scale: 12.8

Energy
Delta [1.0-4.0): 35 3
Theta [4.0-8.0): 9.0 13
Alpha [B.0-12:5):. 3.5 12
Beta [12.5-25.5). 16.2 33
Beta 1 (12.0-15.5): 3.6 4
Beta 2 (15.0-18.0): 4.8 11
Beta 3 [18.0-25.5): 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=b + ZPR1TB:;
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Z Score Demo Four Coherences Normal: This protocol provides reward tones when four
selected coherences are within 2 standard deviations of normal:

System is Idling...
EEG CHANNEL 1

e f f“LJ‘n'"u i Wﬁ 1‘“"Wlm|"*4"|#|, ,’vw w‘J’W\ !

EEC CHANNEL 2

N\,W M'Hi' \,, 'W \' J|\" *.‘I‘Www w \

Delta [1 u 4, u]

Beta (12.5-25.5)
Beta 1 (12.0-15.5)
Beta 2 [15.0-18.0)
Beta 3 [w 0 25 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) .|
Asymmetry

Delta [1.0-4.0) 0.0

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)

Coherence

B

Check Signal

fWuMML At Wl \\( [,L,ql MM‘W‘"I|'u"h¢m‘.wh‘f“ ! Mn‘“l i JM"“‘W"'WN [ M‘h o s

L'MW'W'AM \‘IIvM NM‘ w\ LM ‘.1“ AI\MUM (4 w,mm M IW r, w W n, MI JL\' 'I\ lw\j\‘”“ 'IJ'W\'I”‘\ ﬂ‘r‘ﬂwMM f oo

Full Scale: 7.4

—I].3

Phase Difference

-

A

.
A
ki Event: 1,

1.

i

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).

& Event Wizard Designer for BrainMaster

Constant: {3.0 Soale Factar: Offset:
|

Mate: You must press "Check Equation’” to check and save any changes made to equations

Calor _[:l =

Event Result:
THEN: [Play MIDI Sound

| 2 |
| | =l |

F E

Ewent Summary.

Surmary for Event 1: EWENT 115 CURRENTLY: ENABLED

IF: EQM: #=Rng[£C0D 2 01+Rngl£C0T 2 0+Rngl£C0A 2 0+Rng[ZC0B.2.0); 1S GREATER THAN Value: 3.0
THEM: Play MIDI Sound MODE: 2 NOTE: 49 IMSTR: 16 Organ 1

STYLE: Sustained MODULATION: Amplitude LOUDMESS: Level: 80

LOUDNESS CHANGE RATE: 10 PITCH CHANGE RATE: 2

KEY: & MODE: Major [lonian] CHORD: 1 Mate

Event Number: This Event |s:
ORl A e (e s @S el i e ) el e el e e @ &+ Enabled " Disabled
Ewent Condition: Wigibility:
Damping Factor: * Visible " Hidden
IF: |Use E quation: ﬂ ‘ _I | J ‘U
Constant: Seale Factor: Offset: Calor l:| -
Check Equation |H=F|HQECDD,2,U]+HngZCDT,2,U]+F|ngECDA,2,D]+F|ngEEDE,2,0];
MIDI Sound Properties:
RULE: [IS GREATER THAN: -l Starling Note: [494  (BE0.0) R [R:
Damping Factor:
| ‘ J | - Instiument; |16 Organ 1 128 choices
Use Entered Yalus: « —‘
J = Playing Style: |Sustained Percus. or Sust

odulation: |:ﬁ\mp||lude J Ampl. ar Pitch
Starting Loudness: Level 80 ﬂ Ot 128
Loudness Change Rate: ’h‘ Ota 20
Note Change R ate: m Oto 20
Musical Soale [Made): ’W 15 choices
Musical Key: |& ﬂ CtoB Flat

Flay Mote or Chord ’_ 110 8 Nates

Enable All Events| Dizable &l Events‘ Data Dictianary |

Clear &1l Events | ‘ShnwAIIEvents‘ Print &1l Events |

Help | Cancel ‘
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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 I Using Applied Neurosciences DLL

2] Training/Control Screen - BrainMaster 2.55E
Data Display Freq.Bands Color Sound

Window

60-second Training Run No: 2 Please perform task

EEG CHANNIEL 1
I BT / e
/ \ AW, II'.III."I VN |,|| ||J|| ||.|| |.|

A T
! ”ll |L| ||| ||| ‘ll

i |"|| ‘|'| t
|
Wy

" IR AR AR A
||I|”|||II|| |I||"|”I'||"I”|”H||||" AL 67 sec.
||| VY I I lnl |1‘ ‘ll IRIRRY lu' IR'RIRTRVRY

RAAA At aannn
T fh I\|I| il Ill‘ ||| ||‘|‘]|\||r| | FI|'

VU

n 1 fl
VU ||;| |

TN
”n”.“.“a"a'\”.'u'd Il

il

Full Scale: 26.6 Component AmplY] % Full Scale: 26.6

Delta [.o-40: 7.2
Theta (4.0-8.0): 54.2
Alpha (8.0-125: 3.8
Beta (12.5-25.5); 4.8
Beta 1 (12.0-15.5); 0.3
Beta 2 (15.0-18.0): 0.7
Beta 3 (18.0-25.5: 0.6
Gamma (25.5-30.5): 0.2

EYENT CONDITIONS: VALUE %
Time
1 if EQN: GT 5.0 do tone : 8.7 40
2 if EQN: LT 5.0 do tone : 43 70
3if EQN: GT 5.0 do nothing: 3.1 2

Event: 3, x=5 + 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 0 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(ZCOB,2,0);

B4 Traini ng/Control Screen - BrainMaster 3.0.3
Data Display Freq.Bands Color Sound

Wi ndow : 35 ﬂ 0 Q m

System is Idling... Check Signal
EEG CHANNEL 1: O1:

A
ﬂ,, \r ,n_MJiJHWMM A N"‘ L,Wl ﬂ' W M‘““"IWM WV N' ||J"I]|.M "ﬂ,luml”'" 10ses.

MAJMI, HWNMH WU jmj rlﬂ" “JU% ’NULN’\ '\!'L"Mﬂ ﬁ\‘fww W{lwl ﬂ( 4 sec.

Full Scale; 7.47

[
il

i

L Ak i 'w i

Event: 1 x= Flng[ZCOD 2 I]]+Flng[ZCOT 2,.0]+Rn...

i
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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:

ﬁ Training/Control Screen - BrainMaster 3.0.3
Data Dlsplay Freq Bands Color  Sound

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

EEG CHANNEL 1

s gt i ML o AN DN e i My
EEG CHANNEL 2
I.;r\ ‘NL “ \‘J i J“ﬂm"'lh I,j,IIh'l;‘II'rlJ“LMMUwﬁ‘qVN'A\.ﬂu'}lﬂd]'“lﬁll‘i\u'lﬂl 4“"L"[I“"'“"“H"Mm.""'w .1]W1| "'“Ll“'ﬁl w‘.l\rrr\lll'.w,w *“"‘Illllf"' m{\ JWQ N'W’"\f" MI]'\\ Nlll'llu,“l' W WMN L,‘."Jblk,“'wm}lw W L’h i ‘J'Wﬂw

EEG CHANNEL 3

'F"N] W"U\ W r) ‘\M”r\mu\, ﬂfm'lkwmﬂhﬂh \W‘Lﬁl wﬂ‘lhl A 'l'll lﬂj“ﬁlr\lmﬁll lru uvﬁnm In"lwt‘ Illmfw l"rfw\‘ J I]'\MM ) 'l‘|| W‘H’W Tllﬂ| If“ll[ w‘ md’nM ulﬁ 'ﬂl ¥I | J'ﬂﬁu’ﬂ"‘\"r'u'“w't.'\Irlillv'l|“ﬂml|ll‘ullll#‘rl‘w 1|('1MIII

EEG CHANNEL 4

w’llu’wmunll ﬂw mwj‘uhl 'W\' fﬂ\" \ "Mlllﬁ'\,h'\\; ﬁlﬂuﬂwﬂ ("U'Vwﬂh"ﬂwlllh‘hqr 4'WI|"‘ | N\'lwl \"'walr‘rl’ "‘W'\s’“frv"'r.ﬂ"" Vﬁ‘l '\'I‘ II‘,I’ ﬂ ﬂ'“."'['.ll'fl"lﬂk"‘.'l' U'ifI“|,\.'qu'Lﬂli|.|Iﬁ'r'ﬁiﬁlll'r\JMﬂI""" !hln'h‘ Al |\ ‘l'.\'ﬂ' JI‘J\‘H"\;,J\,{ )im N,h ﬁwulb “'W‘w“l,u”" 8.0 sec.

SITES: F3 F4 [EC) Abs Rel RatfT RaA RaifB Rai/G SITES: P3 P4 [EC) Abs RafT RayA RayfBf Rat/G
Delta [1.0-4.0] 2.0 -0.9 -0.6 -0.6 -0.6 -0.6 Delta [1.0-4.0] -0. -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. -0.4 -0.4 -0.4
Alpha [8.0-12.5] 2.0 -0. -1.0 -1.0 Alpha [8.0-12.5] -0. -1.1 -1.1
Beta [12.5-25.5) 2 15 Beta [12.5-25.5) : -3
Beta 1 [12.0-15.5) 2 Beta 1 [12.0-15.5)
Beta 2 (15.0-18.0) % Beta 2 (15.0-18.0)
Beta 3 (18.0-25.5) 7 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) : o Beta [12.5-25.5)
Beta 1 [12.0-15.5) : Beta 1 [12.0-15.5]
Beta 2 [15.0-18.0) 2 Beta 2 [15.0-18.0)
Beta 3 (18.0-25.5) = Beta 3 (18.0-25.5)
Gamma [25.5-30.5] 5 Gamma [25.5-30.5]

F3-F4: F3-P4: A C P F4P3 A

-0 - -0.2 -0

01 -1 0o -1
06 -0. 0.3 -1,
0.2 -0. 0.2 -1
-0.0 -0. -0.1 :
01 -0, 0.2 -1
0.2 - 0.4 -1,
0.1 02 -1.2

=

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]

todosbes
- D L) ) e ek
5 S
SENSGMN WS
5 i S SR
Dmhhﬂl\:ﬂﬂh-u
coccescoee
[0 =S o B I = R FE R T= RN}
5 T i
(=T T=ly ==l =R FUR L, |
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Z Score Training with BrainMaster 2.5SE

Training using the PercentZOK function:

& Event Wizard Designer for BrainMaster 3.0.3

Ewent Number: This Event |s:
g ez nea e es el el el (ellh el el el el ekl el ek o " Enabled (" Disabled
Event Condition: Wisibility:

Damping Factor: s Visible " Hidden
IF: |Use E quatian: =] J [ J |EI

Constant Geale Factar ’7
Check Equation | [+=PerceniZ0KIUTHA

|15 GREATER THAN B

= =
Constant [~ ScalsFactor [0 ofisst 00
Cheok Equation | [+=CT.

Mote: ¥ou must press ''Check Equation'" o check and save any changes made to equations

Offeet:

Color [ ]~

RUILE:
Damping Factor:

] [

oo N~

| Use Equation:

Event Result

THEN: [Play MIDI Sound =l =l |
\ | N |
r [ Control MMP Player

Event Summary

Summary for Ewent 1 EVENT 115 CURREMTLY: ENABLED
IF: EQN: #=PemcentZOK[UTHR]; 15 GREATER THANEQM: #=CT.THEN: Play MIDI Sound MODE: 2 NOTE
37 INSTR: 102 Echo Drops

STYLE: Sustained MODULATION: Ampl. and Pitch LOUDMESS: Level: 80

LOUDNESS CHANGE RATE: 3 PITCH CHANGE RATE: 1

KEY: & MODE: Major (lonian) CHORD: 1 Nate

WIDI Sound Properties:
Starting MNote: ’Wl Ttogs
Instrument, [102Echo Drops =] 128 choices
Playing Style: |Sustained 7| Percus. or Sust
Modulation ’E‘mh v | Ampl. ot Fitch
Starting Loudness: Level 801 ¥ 00128
Loudness Change Rate: Eiﬂ Oto 20
MoieChangeFate: [T ~| 020
Musical S cale [Mode]: ’W]j 15 choices
Musical Key: - ﬂ Cto B Flat

Play Mate or Chard: |1 MNote _v| Tto B Notes

Enable Al Evants‘ Dizable &l Events‘ Data Dictionary |

Clear Al Events | Show &llEverts | Print &1 Events |
Help ‘ Copy Event ‘ Paste Event |
Concel | UssMow | [ET0R

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

System is ldling...

Component
Delta
Theta
Alpha
Lobeta
Beta

Hibeta
Gamma
User

VALUE A

x=PercentZOKUTHR);

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]

January 8,

Freq.Bands

Color  Sound

Check Signal
Grand Avg Damped Avg.

% Energy
3.8 )

3.4 46

2 70

4 133

0 76

[15.0-20.0): 8 128
{20.0-30.0): ]
(30.0-42.0): 3
(30.0-35.0): 7

324
1.6
9.1

RULE VALUE B
GT x=CT:
GT 0.0

GT 05

THEN:
tone
nothing
nothing

VALA VALB 2% TIME
92.00 B84.00 446
1.90 0.00 100.0
1.00 0.50 44.6

Full Scale: 114.4

100.0-

|N |WWWM ¥

W ’Ju 'J\ '\ \W

Events 1-2:

Rat{G
0.3
0.4
-0.8
1.8
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Z Score Training with BrainMaster 2.5SE

Changes in threshold (“c” and “C”)

System is Idling... Check Signal

Component Bandwuﬂh Grand Avg. Damped Avg. % Energy LIRSl
Delta .0 E 3.6 3.4 3.5 35 6.2 5.2

Theta [ 0): 5.0 4.9 51 4.7 9.6 6.9

Alpha [8.0-12.0): 5.2 5.4 5.2 55 11.8 9.8

Lobeta [12.0-15.0): 3 3 5.1 50 135 87

Beta [15.0-20.0): 3 : 6.5 [iRi} 16.6 19.8

Hibeta [20.0-30.0) i i 8.4 87 226 28.8

Gamma [38.0-42.0) 4 4 2.4 2.2 2.0 2.1

User [30.0-35.0): ; i 4.7 4.8 7.6 8.7

VALUE A RULE VALUE B THEN: VALA VALB 2% TIME
x=PercentZ0K[UTHR]; GT  x=CT; tone 78.00 59.00 45.2

) =ERE ‘h ,M‘.v“!l‘, " ’“’u i ‘,Muﬂ,fl‘dr‘w" V'\H

l

i M,

Events 1-2:

SITES: F3 FA [EO]
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:

E Training/Control Screen - BrainMaster 3.0.3
Data Display FregBands Color Sound

System is ldling...
Component Bandwidth il caleaTHgEY
Delta [1.0-3.0
Theta [4.0-7.
Alpha [8.0-12.0):
Lobeta [12.0-15.0):
Beta 5
Hibeta

Gamma (38.0-42.0]
User [30.0-35.0):

3
k=l
@

mpooamawo
Do ~Nm~E

AN@OO O WS
SLEnRiEE:

VALUE A RULE VALUE B THEN: VALA VALB 2% TIME
x=PercentZOK(UTHR); GT  x=C tone 64.00 59.00 54.8
x=UTHR; GT nothing 0.80 0.00 100.0
GT . nothing 0.00 100.0
x=E1F; GT 8 nothing 0.00 050 54.8

T

Events 1-3:

SITES: F3 F4 [EQ) Rat{G
Delta (1.0-4.0) 0.4
Theta (4

Gamma [25 L3 El[l 5]
Delta (1.0-4.0)
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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

E Training/Control Screen - BrainMaster 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 | (12.0-15.5)
Beta 2 [15.0-18.0)

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

Bandwidth
[1.0-3.0):
(4.0-7.0):
[8.0-12.0):

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

RULE VALUE B
»x=CT;

B Training/Control Screen - BrainMaster 3.0.3

Er

System is Idling...

Component
Delta

Theta
Alpha
Lobeta
Beta
Hibeta
Gamma
User

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

x=E1F;

SITES: F3 F4 [EO)
Deta [1.0-4.0)

Beta1[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)

Bandwidth
[1.0-3.0):
[4.0-7.0):
[8.0-12.0):

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

RULE VALUE B
x=CT;

January 8, 2007

0.0
0.0
0.5

Check Signal

Grand Avg.

THEN:
tone
nothing

Damped Avg.
3.2 1.5

VAL A
47.00
0.80

nothing
nothing 0.00

Check Signal

Grand Avg.
3.6 3.6

nothing

Damped Avg.
3.4 3.2

49

5.
5.
[
9.
2.
4,

0
8
0
1
8

THEN:
tone
nothing

64.00
1.30

1.00

% Energy Full Scale: 114.4

3.4 5.5
9.5 6.4
135 103
12.4 9.7

17.6 167
275 26.8
2.4 2.9
4.8 10.3

VALB % TIME
59.00 1741
0.00 100.0
0.00 1000
0.50 171

Events 1-3:

% Energy Full Scale: 114.4
5 4

.1 4.
7.3
12.3
9.6

9.3
11.6
10.5

18.0 143
26.4

1.7

VALB 2% TIME
59.00 86.3
0.00 1000
0.00 100.0
0.50 86.3

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

Changes in percent time as the threshold is changed:

ETrﬂininngontml Screen - BrainMaster 3.0.3 @@
Data Display FregBands Color S

omponen Bandwidth  Grand Avg.  Damped Avg. % Ener FulE R VI 04
3 3

1.03.0) ; 36 73
[4.0-7.0):
[8.0-12.0):

.0-15.0):

[30.0-35.0); 4. : . X 78 7.8

VALUE A RULE VALUE B © VALA VALB %TIME & . 'l I ] WH
iﬁ;[:;{l'ZUKIUTHRI: GT  x=CT; i !;15'3“““ ?ﬂg.ﬂuﬂu 13[|E[i5[| Wﬂﬁ‘ W‘ wl‘M Wi | J i NI W
3 : i i 0.00 100.0 |‘ If f|ﬁ ~i \ Nr "\ ” [ ‘f‘l l . \”

x=E1F; G L nothing  0.00 0.50 36.7

Events 1-3:

SITES: F3 F4 [EO)
Delta [1.0-4.0)
Theta (4.0-8.0)
Alpha (8.0-12.5)

Beta (12.5-25.5)

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, beta1, 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, beta1, beta2, beta3, gamma
ZRP12, ZRP13, ZRP1G, ZRP2D, ZRP2T, Relative Power 2 channels / 8 bands
ZRP2A, ZRP2B, ZRP21, ZRP22, ZRP23,

ZRP2G
ZPR1DT, ZPR1DA, ZPR1DB, ZPR1DG, dit, 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, ZAA1, ZAA2, delta, theta, alpha, beta, beta1, 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, beta1, beta2, beta3, gamma
ZPH3, ZPHG Phase Difference 8 bands
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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 beta1

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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