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F1000: Installation

INSTALLATION IN COMPUTER

NOTE: Ingtallation of the F1000 main board requires removing the cover of your
computer. If you are uncomfortable with the process we suggest enlisting the help of a
friend or computer dealer.

Static e ectricity can damage sensitive components on the exposed main circuit board or
internal circuits in the computer. When handling the board or working inside the computer
aways discharge any static dectricity from your body by momentarily touching a
grounded metal object.

1.
2.

Be sure the computer isturned off and disconnect the power cable.

Disconnect any other cables that may interfere with removing the cover. Be sureto
note where each is connected so that they can be reconnected properly.

Remove the computer cover.
Carefully remove the antistatic wrapping from the F1000 main board.

Locate the DIP Switch located just above the gold connector. The switches were set
properly before leaving the factory. However, they could have been disturbed
during unwrapping. The switches should be set according to one of the following
diagrams. The switch may one of two types as shown below.

,UORCOEEEENE

1 2 3 45 6 7 8 Button Type Switch

BOEOO0O00 Old Type

B -Button pressed down

1 2 3 456 7 8

THEHEEEEE Lever Type Switch

- = Position of lever

| dentify an open |SA expansion dot in the computer. Most newer computers will
have 1-3 I SA dotsavailable. An ISA dlot will have two connectors which match the
gold connectors on the main board. Chose a dot which is not obstructed by
components on the computer mother board. Remove the metal plate covering the
opening associated with the dot by removing its screw..

Plug the F1000 main board into the connector of the chosen expansion dot. Make
sure that the board is seated firmly in the connectors. Center the main board bracket
in the opening and secure it with a screw.

Install the cover on the computer.
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F1000: Installation

Install the plug on theflat cable from the F1000 Preamp into the connector on the
F1000 main board. Press the plug firmly into the connector.

NOTE: The connector on the F1000 main board is identical to the printer connector
already on the computer. Be sure to choose the proper connector. The connector on
the F1000 has 2 pins blocked so that a printer cable cannot be connected to it.
However, it is possible to connect the Preamp to the printer connector. No damage
will result, but the system will be inoperative.

Connect the cable from your speaker system to the audio jack on the F1000 main
board. The audio jack islocated next to the ribbon cable connector.

NOTE: The speakers must be plugged into the F1000 audio jack. The F1000
has its own sound system and does not use the computer s sound card.

Apply power to the computer system. At this point the computer should start up as
usual.

Softwar e | nstallation

1.

N o g bk~ w D

Beginning with software version 10.50 the installation is designed to be carried out
under Windows 95/98/ME. We do not recommend operation under Windows NT or
2000.

Insert the F1000 System Disk 1inthe A:\ drive.

From the Windows Desktop, select Start and then Run.

In the box type a:biosetup and press <enter>.

The ingtallation program will evaluate the computer and report on any limitations.
Press <enter > to move to the next screen.

Theingtallation program will check for previous installations of the F1000 software
in the computer.

If the installation program detects a previous installation of the current software it
will offer to perform an update. The update will not affect any special setup files or
data that existsin the system.

Reinstalling the same ver sion softwar e will *freshen” the current installation
and isa good way to repair files corrupted by a hard disk problem.

The ingtallation program will report its progress and ask for Disk 2 when needed.
Remove Disk 1, insert Disk 2, and press <enter > to continue the installation.

The ingallation program will continue to report its progress.

If you purchased your F1000 direct from Focused Technology, you can ignore
the registration message Otherwise, please let us know how to contact you by
filling out the form.

Close theinstallation window by clicking on the X in the upper right corner of the
window.

01/15/01 [-2
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16.
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F1000: Installation

To ingtall Windows icons for the F1000 Feedback System and The F1000 Setup File
Editor, select Start and then Run.

In the box type a:makeicon and press <enter>.

Close theinstallation window by clicking on the X in the upper right corner of the
window.

Look for 2 icons the Desktop labeled F1000 and F1000Set. Theicon looks like a
small computer. Drag each to a convenient location on the Desktop. If theicon do
not appear, try restarting Windows.

To ingtall Windows icons for the F1000 Feedback System and The F1000 Setup File
Editor, select Start and then Run.

Test the Main Board ingtallation.

Select Start and then Run.

In the box type c:\f1000b\systest and press <enter >.
The test should report:

Main Board Responding
Fast A/D Responding
Precison A/D Responding
Sound System Responding

If errors areindicated, recheck the installation of the F1000 Main Board in the
computer.

WARNING: Turn off the computer and unplug its power cable before
removing the cover

In particular, check to see that the DIP switches are properly set and that the Main
Board is seated in its socket. The systemm must pass thistest in order to operate
correctly. Contact Focused Technology if you are unable to resolve any problem.

Close the window by clicking on the X in the upper right corner of the window.

Thisends theingtallation procedure. If you have a printer attached to your computer, refer
to the System Control Screen section for instructions on selecting the proper printer
driver. We suggest going through the tutorial in the F1000 Manual to become familiar
with the system.
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F1000: Installation

Addendum
War ning

Use carein removing the wrist strap ground electrode from the snap connector. The
snap tends to be tight the first few times the electrode isinserted and removed.

DO NOT PULL ON THE ELECTRODE to attempt to freeit asthe electrode
material will tear. Use a thin screwdriver or knife blade to pry it out.

No Sound?

The F1000 Main Board has its own sound system. A sound board can beinstalled in the
computer to be used by other software without conflict with the F1000. However, the
speakers to be used with the F1000 must be plugged into the audio jack on the F1000
Main Board, NOT INTO THE SOUND CARD.

Using Headphones with the F1000

The sound output jack of the F1000 will not drive headphones directly. The easiest way to
use headphonesis to chose speakers which have a headphone jack.

Mouse Doesn’'t Work

Many computers are being supplied with only Windows mouse driversingtalled. To
function with the F1000 (or any DOS application) a DOS mouse driver must be installed.
Usually adisk isincluded with the mouse which allows ingtallation of the mouse driver.
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F1000: Installation

F1000 WARRANTY

Focused Technology warrants the F1000 I nstrumentation System to be free from
defects in workmanship and/or materials for a period one year from the date of original
ddivery. Thiswarranty covers only defects arising from normal use and does not cover
fallures arising from misuse, abuse, accidents, neglect, modification, or repair by other
than by Focused Technology. Thiswarranty additionally does not cover disposable or
wearout items such as el ectrode cables and probes except as noted bel ow.

Electrode cables and temperature probes are warranted to be free from defectsin
workmanship and/or materials for a period of 90 days. Broken leads due to excessive
force are not covered.

01/15/01



F1000 Tutorial: Startup

INTRODUCTION

This tutorial section isintended to provide a basic introduction to tHeé1000 System. The
operations illustrated do not attempt to provide instructions on the use of biofeedback.
STARTING THE F1000 SYSTEM

The F1000 isnormally started from he computer’s DOS prompt. This should show on
the screen as C\>(or C:>).

To start theF1000 System type Bl O2 and press the Enter key. The System Control
Screen shown at the right will appear after a few moments.

SYSTEM CONTROL SCREEN

The System Control Screen provides access to the

many features of theF1000. Selections can be Focused Technology
made by clicking on the appropriate icon with the F1000
mouse, or by typing the number which appearsin )
theicon. Instrumentation System

AN vy

To start a subsystem simply press the indicated key
on the computer keyboard.

Sof tware,Graphics, and Sound (c) Focused Technology 1987-1994

MISCDATA

mic {2z Enh ceg 3 Inh/enh ceg k4 OnLine cey (8 Utility

SETTING PRINTER TYPE
The F1000 needs to know what type of printer you

. . Active Printer

have attached to your computer if you intend to Toe 5 v B0 Lndsen W T3 Color Trdsen
print the graphic information produced by the Data || = p= 20 % forr HF 9 Color forte
Presentation subsystem Eps 24 pin BU Portr

' Eps 24 pin Color Lndscp
To verify the currently selected printer select the > Tasen 118 Tndecp.
Utility button while viewing the System Control HE D9 Color ndemy
Screen. A list of supported printers will appear. HP DJ Color Portr
U% the ke')/board arrOW ke')ls Or mOU% to geCt PDPEE Enter or double click mouse to select Elj
your printer. The printer selections include both Press Esc to exit vithout changing

portrait and landscape printing. Thé& 1000
remembers the printe selection until a change is made.

INTRODUCTION TO THE TUTORIAL

The following Becoming Familiar sections are intended as a tutorial rather than a system
reference. The best way to become familiar with the system is follow along at the
computer as you read these tutorials. Refer to the Keyboard Reference Chart as you

follow the tutorials. Later the chart will be areminder of the key to use for each action. To
exit the System Control Screen press Q or using the mouse select Quit.
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F1000 Tutorial: Startup

A Note About Static Electricity

Static eectricity is generated by the friction of synthetic materials rubbing against each
other. Clothing against furniture, shoes on carpet, etc. can generate charges in excess of
10,000 volts! Touching the face of the computer monitor can transfer a charge to your
body. Discharging this voltage into a metal object produces a painful jolt! Discharging it
into a sensitive electronic instrument can damage sensitive components or result in loss of
data.

Regular use of an anti-static treatment on carpé and furniture will reduce or eiminate
production of static charges at the source. Antstatic treatment is available in various
forms from electronic suppliers or contact Focused Technology.

A static charge itself is not a problem unlessit is discharged into a sensitive part of the
equipment. One of the most effective approaches to control static electricity isto ssmply
discharge it to a safe ground. Touch the metal part of an outlet strip, lamp, etc. and the
charge is dissipated. Remember, though, thiaa new charge will be generated by moving
around the room or in a chair.

The nature of EMG/EEG signals require special amplifiers which by their nature are
susceptible to damage from static e ectricity. Thé=1000 contains static protection
circuitry which reduces the risk of damage, but the best protection isto avoid discharging
an accumulated charge into the equipment. When the subject is connected to tHe1000, a
safe path is provided to continuously bleed off static charges generated by the subject’s
movements.

We recommend the following when making el ectrode connections:

1. The EMG or EEG electrode cable should not be plugged into the preamp until
connections are compl ete.

2. Always connect the wrist strip ground first.
3. Touch a grounded metal object before plugging in the cables.

4. Plug the 3 lead cable into the preamplifier before the 2 lead cable. The 3 lead cable
makes a ground connection which thé=1000 uses to remove and prevent static build up.

5. Always unplug the 3 lead cable last.
6. Avoid touching the monior screen

Temperature and EDR cables may be left plugged into the preamplifier if desired. As
always, touching a metal object before handling the connected cables is good practice.

10/24/94 1-2



F1000 Tutorial: Autonomic

STARTING THE F1000 AUTONOMIC FEEDBACK SYSTEM

The following tutorial sectionswill cover the
operation of the individual autonomic feedback
functions. Modalities covered will be temperature,
EDR, and EMG.

Each of the tutorial sections assumes that the
F1000 Feedback System has been started in the
autonomic mode. Select theAutonomic button
from the System Control Screen. The empty
feedback screen at the right will appear. The
informational display at the bottom of the SCreen ||+ ... v e o ris s o a0 15 o 19 a6

will be explained in each section of the tutorial. " -

10/24/94 1-3



F1000 Tutorial: Autonomic

BECOMING FAMILIARWITH THE TEMPERATURE SYSTEM

The temperature probe cable is intentionally made of a small gauge wire to prevent room
temperature changes from affecting the accuracy of feedback. While the cable will
withstand normal usage it is not designed for rough service.

At thistime we will explore oneof the two available temperature channels of thé& 1000.

Plug a temperature cable into thel emper atur e 1 connector on the preamplifier panel and
attach the probe to the subject's index finger tip with a strip of adhesive paper tape. The
tape should not be so tight as to cut off circulation in the finger. Route the cable toward
the subject's wrist securing it with a second small piece of tape.

Assuming theF 1000 has been started and is displaying the opening screen, press thed
key on the computer keyboard A display ssmilar to the following should appear.

OO0
OOO OOO Digital Temperature
OO O
@ Q
O Q
g 95.8 S
Q O
e S
O @
OO OO
O O

/ Temperature Euler Display
-h 0 +.5

™ Temperature Ruler Indicator

0:20 03152021 EMG 1-2 FL1 100-800 SMl 20 TS5 OFF TIR 94.83
FLZ 100-500 SMZ2 20  ES OFF T2F 70,00 EDR 50.00

The display is composed of three parts. Each part adds a dimension of its own to the
feedback, and can be individually selected for display. Each display has been labeled in the
view above but will not appear on the screen.
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F1000 Tutorial: Autonomic

Digital Display

The digital display in the center of the circle indicates the current probe temperature. Press
the F6 key and note that the digital display is removed. Press thF6 key again and the
display returns. (Removing the digital display does not affect any of the other displays).

Circle Display

A large circle made up of small circles provides continuous feedback of small temperature
changes. Notice that one circleis solid and that as temperature increases the solid circle
moves clockwise. Each step represents a change of approximately 0.02 degree F. Press the
F5 and note that this display is removed. PresE5 again and the circles return.

Ruler Display

Under the temperature circleis arulelike linear scale. Thisisthe most sensitive feedback
of temperature changes. Changes as small as
0.002 degree F can be observed. Immediately -

i i X emperature Eeference
below the ruler line will be either a small block N

i H FL1 100-B00 sMl 20 TS5 OFF TIR 3a8.83

or an _arrOW' The reference pOI nt for the “near FLZ 100-B00 sSMZ 20 ES OFF TZR 70.00 EOR 50.00
scale is automatically set to the current
temperature when the system is started and
any time it goes off scale. Also notice that the Temperature Reference indicator T1Row
shows the tempeature which will bring the arrow to a zero reading. The arrow now
shows changes from this reference temperature. Press thEll key to manually re-center
the arrow. Press theF1 key to deactivate automatic referencing.

Press theF3 key and notice that the ruler scale changes to a 1.0 degree range. Each press
of theF3 key will increase the range. The~2 key decreases the range. Pressing thé-4 key
will alternately remove and restore the temperature ruler.

Sound

Sound feedback is also available in the temperature system. Press th&8 key. Notice the
Temperature Sound indicator TS shows 1- indicating that the sound is activated for
channd 1, and asthefilled circle display
moves a bell-like sound will be generated. The Temperature Sound ~

pitch of the bell will lower with increasing i 100500 S 20 TS - TR 9683
temperature. If the temperature is changing FL2 100-500 SHZ 20 ES OFF T2R 70.00 EDR 50.00
dowly, a chord will also sound. Increasing
temperature will cause the chord to waver or
vibrate (tremolo). Press theF7 key. Notice the Temperature Sound indicator TSshows 1+
indicating that the pitch of the bell now raises with increasing temperature. Press tR8
key again to turn off the sound. The Temperature sound indicator will show OFF.

Press theF9 key. All temperature displays will be removed from the screen.

10/24/94 1-5



F1000 Tutorial: Autonomic

BECOMING FAMILIARWITH THE EDR SYSTEM

Plug the EDR € ectrode cable into the EDR connector on the preamplifier panel. (Notice
how the disposabl e el ectrodes have been trimmed. Y ou will occasionally need to trim new
electrodes to replae the ones supplied.) Assemble disposable e ectrodes and the Velcro
hand band to the cable. Apply gel to the electrodes and place on the palm of the subject's
hand.

Note: The EDR system is controlled by the Alt function" keys on the computer
keyboard. To select anAlt function, hold down theAlt key and pressthe 'F.." key. For
example to seect<Alt> F9, hold down theAlt key and press theF9 key.

To display the EDR feedback system, press<Alt> F9. The display is composed of 2 parts,
which can be individually selected.

Digital Display

The digital display at the bottom of the bar graph indicates the measured conductance in
micro mhos. Use<Alt> F6 to control the digital display. Each press of theAlt> F6 turns
the display off and on. (Removing the digital display does not affect the bar graph).

% Bar Graph

The % bar graph display provides feedback ofchangesin conductance relative 207
to an EDR reference value The % bar graph is automatically refeence to the

EDR reading at startup. (If the reading is changing rapidly, the bar graph may  ;,
flash repeatedly as it references) Press the alt F11> to manually set the

reference point. Press <alt F1> to deactivate f
re

automatic referencing.

EDR Reference
TS OFF TIR ;D_DD\ The EDR Reference indicator shows the EDR "
ES OFf TR 70.00 EOR10.27 | reading associated with thé' ref" mark on the bar '
graph.
- =207,
As the conductance changes, the bar graph indicates percent change from the = (0,97
reference. To change the EDR Bargraph Rang, Press<Alt> F2 for a lower
range, and<Alt> F3 for a higher range. Press<Alt> F4 and note that the bar
graph is removed. Press<Alt> F4 again and it returns.
Numeric Bar Graph +0.8
Press<Alt> F5 and observe that the EDR bar graph now indicates changesin
conductance in micro mhos instead of percent<Alt> F2 and <Alt> F3 0.4
control the range. Press<Alt> F4 to return directly to the percent bar graph
display. ref
-0.4
-0.8
10.29
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F1000 Tutorial: Autonomic

EDR Sound

Press<alt> F8 to activate the EDR sound feedback. (If

the bargraph is not on the screen, pressalt> F11 to EDR Sound \,

return it to the reference) . Asthe bar graph moves up or| FLt 100-500 Sit 20 4, TS OFF TiR-20.00
FLZ 100-B00 sSMZ 20 ES OW  TZR 70.00

down a "tomtom" like sound will be heard. Decreasing
conductance gives a dightly softer sound aswell asa
lower pitch. Pressing<Alt> F8 again turns off the EDR sound.

10/24/94 1-7



F1000 Tutorial: Autonomic

BECOMING FAMILIARWITH THE EMG SYSTEM

The EMG system initial settings are chosen for general use.

Two identical EMG channd s are available. Onehannel must always use the 3 electrode
cable supplied with the system to provide a ground connection to the subject. The second
channel need only use a 2 electrode cable as it receives its ground from the first channdl. It
does not matter which EMG channel is used with the ground lead, or where on the
subject's body the ground is placed. The ground lead is separated from the two active
leadsin the 3 lead EMG Cable.

EMG/EEG dectrode cables should be unplugged from the preamplifier when not attached
to a aubject. Always plug in the 3 dectrode cable first, and remove it last.

Snap the ground lead into the Wrist Strap Ground Electrode. Apply a small quantity of gel
anywhere on the strap. Secure the strap around the subject's wrist. Snap a disposable
electrode into each of the 2 active leads of the cable. Attach the el ectrode snap connectors
to the Velcro headband, apply gel, and position over the frontalis muscle group (the
muscles of the forehead). Use only enough gel to fill the cavity in each eectrode. Ad
diding the electrodes on the subject's skin. This may take some practice. Gel should never
cover the skin between e ectrodes which would result in a bridge.

NOTE: The EMG is controlled by keys located on the numeric keypad of the keyboard.
Thisisthe group of keys located at the far right of the keyboard.

Plug the electrode cable into the EMG/EEG 1 connector on the preamplifier panel. Press
the Delete key on the numeric keypad. An EMG bargraphdisplay similar to the one
shown here will appear on the left side of the screen. The bargraph may be all
the way to the top indicating an off scale reading. The numbers on the scale
indicate EMG levelsin micro volts. The system default scale is 10 micro volts.
Press theright arrow key on the numeric keypad and observe that the scale
changes to 20 micro volts. Each press of theight arrow key moves to the next
higher scale. Now press thdeft arrow key and notice that each press changes
the display to alower scale.

Set the EMG range so that the bargraph is showing near half scale. The actual
range will depend on the subject's frontalis muscle activity. The bargraph will
show constant activity and may go off scale when the subject talks or swallows.
If the readings do not show activity or remain above 20 micro volts, check the
electrodes to be sure they are filled with gel and in contact with the skin.

10

8
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F1000 Tutorial: Autonomic

EMG Sound System

Pressthe" 5" key on the numeric keypad (NOTE: thisis the key
between the 4 arrow keys). Notice that a small tic mark appears at 3.5
micro volts on the right side of the EMG scale. If the EMG bar is
above thetic, atone will be heard which changesin pitch as the bar
height varies. Thisisthe EMG sound feedback system. The tic mark
indicates EMG sound threshold, the level at which sound feedback

begins.
+= " Twened . Presstheup arrow key on the numeric keypad and observe that the
= threshold tic moves up the scale. Now press th&age Up key and
2= notice that the tic moves in larger steps. Theown arrow and Page
= Dn keys move the tic down the scale in asimilar way.

L)

Effective use of the EMG feedback system depends upon choosing

the best combination of Range and Threshold. In general the most
effective range is the lowest in which the bargraph stays on scale during the feedback
training in progress. Occasional off scale readings during the subject's movement,
swallowing, etc. can be ignored. Sound feedback is most pleasing when the tone pitch is
low. The threshold setting affects the pitch for a given EMG bar height as well as the point
at which sound begins. Try setting the threshold just below or just above the subject's
average EMG levdl.

Parts of the EMG system are controlled by the "Shift Alt function" and "Shift Control
function" keys on the computer keyboard. Select a <Shft Alt> function by pressing the
"F.." key while simultaneoudly holding down the Shft key and the Alt key. Select a <Shft
Ctrl> function by pressing the "F.." key while smubneously holding down the Shft key
and the Ctrl key.

EM G Smoothing

EMG smoothing affects how rapidly the bargraph responds to changesin EMG level. Set
the EMG to the 20 micro volt range. Ask the subject to quickly tense and relax the
frontalis muscle several times. Notice how fast the EMG bargraph moves up and down
scale. Press<shft alt> F1. Now notice how fast the system responds to the same frontalis
activity. Press<shft alt> F6. Again observe the response to tensing the frontalis muscle.
The responseis quite slow and indicates an average of several seconds. Press <shft alt> F3
to return to the normal smoothing.

The EMG Smoothing indicator at the bottom of the screen .
shows the smoothing value in effect. A higher number indicates | ED/_ i:ﬂsim:f;hlzi .
more smoothing of the display. The <shft alt> F1, F2, F3, F4, SH2 20 ES OFF T2R 70.00
F5 and F6 keys control the EMG smoothing. The default
smoothing value of 20 works well for general use.

10/24/94 1-9



F1000 Tutorial: Autonomic

EMG Filter System

Effective use of the EMG Filter §stem requires a knowledge of physiology. In general,
however, the effect of varying the filtering of the EMG signal is to modify the area of
measurement around the electrode site.

The<shft ctrl> F1, F2, F3, F4, F5, and F6 keys each select a particular filter bandwidth,
which isindicated on the EMG Filter indicator at the bottom of the
screen. A list of the filters appearsin the reference section of this
manual and on the Keyboard Reference Char. The filter selected by
<shft ctrl> F4 is selected when the system is started and represents
a good compromise for general use.

EMG Channedl 2

The second EMG channel is controlled by the same keys of the numeric keypad as channel
1 except that the<Alt> key is held down when selecting channel 2. Unplug the EMG 3
lead eectrode cable from EMG/EEG 1 and plug into EMG/EEG 2. Press theAlt>

Delete key and notice that an EMG bargraph appears on the right side of the screen.
Experiment with changing range andireshold as above. Remember to hold down the
<Alt> key to control EMG channel 2. EMG channel 2 uses the same filter and smoothing
as selected for channel 1.

USING MULTIPLE MODALITIES

Feedback of more than one modality is easily accomplished. Except for a few minor
limitations, each system is added to the display as keys are pressed. Sound feedback from
temperature, EDR, and EMG can be used simultaneoudly. Temperaturend EM G sound
can only be active for one channel of each modality. When using the startugh splay shown
on page 2, there can only be one temperature channel on the screen at a time. However,
additional screen display layouts allow both temperatures to appear. See the reference
section of the manual for details.

MOVING ON

You are now familiar with the basic operation of th&1000 Autonomic System There are
many more features available which take advantage of the sophisticated technology of the
system. Each can be learned as the need arises. The reference section of this manual
provides details. The following are some of the possibilities.

Alternate screen displays EMG Filter options

Data logging and graphics Temperature sound polarity

Sound volume control
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Tutorial

| ntr oduction

The following tutorial will provide insght into the capabilities and use of the F1000 Heart
Rate/Respiration system screen. Additiona information is provided in the reference and key chart
sections.

Becoming Familiar with the Heart Rate/Respiration Screen

1.

Plug the F1000HR Interface box into the expansion connector on the preamp box. Plug the
two respiration transducers into theRespl and Resp2 jacks on the F1000HR interface.

Therespiration straps consist of an elastic section with a short
Velcro tab on one end and a longer section of Velcro on the other.
Hold the respiration transducer as shown at the right. Notice that
there are Velcro tabs extending out of each end of the transducer
and the wire extends downward. Attach the short Velcro tab on
the elastic strap to the Vel cro tab shown with the arrow. The

Vel cro tabs should mate completely.

Place the transducer box over the subject’s upper chest
with the Vel cro tabs exiting the box nearest the subject
and the cable exiting downward. Wrap the dastic around
the subjects back so asto circle the chest and attach to
the other Velcro tab. Care should be taken not to allow
the elastic band to become twisted. For now do not be
concerned with the tension of the band. The satin backing
on the Ve cro should be next to the subject’ s clothing.

Repeat the above with the transducer attracted to the Resp2 jack, only placing the band
around the abdominal area. Tight clothing or belts should be loosed to allow expansion.

Attach the wrist strap ground to one of the subject’ s wrists. Attach one disposable EMG
electrode to the inside of each wrist. Using the 3 lead EMG cable connect the ground and
active eectrodes. Plug the 3 lead EMG cable into EMG channd 1. This site will be used to
acquire the EKG signal for heart rate.

Attach the EDR dlectrodes to the subject’ s hand in the usual way and plug into the EDR
connector.

7. Attach atemperature probe to the subject’ s finger and plug into temperature channd 1.

8. Position the subject for training. Reclining in a chair provides a good posture for relaxed

10.

respiration.

Select setup file RESP2. Thereisa dight delay before the screen becomes active. Thisis
normal.

Position the subject for training. Reclining in a chair provides a good posture for relaxed
respiration. Be sure the subject is comfortable before making the following adjustments.
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11. Observe the red bar at the bottom of the screen and adjust the tightness of the chest band until
the bar is approximately one half way across the screen. The bar will be following the chest
expansion and contraction.

12. Repeat the above for the abdominal band while observing the green bar. The goal hereisto
set the bar to approximately same point as the red bar.

13. Note: Most of the following keys fun ction as toggle switches. Pressing the key once activates
adisplay or function. Pressing the key a second time deactivates it. Refer to the screen display
in Fig 1 while trying each of these options.

14. Press the <shft><ctr|> F11 key to activate the HR Test display. An EMG style scale will
appear at the left side of the screen. The scale is permanently set to 250 uVolts. Notice that
the status area at the bottom of the screen indicatesEM G:HR Test. The bar should be
pulsing in sync with the subject’ s heart beat. The actual value is not important as long as the
pulseisdigtinct. Press the <shft><ctrl> F11 key again to remove the display.

15. Press the <shft> F1 key to activate the automatic respiration calibration. Ask the subject to
take a deep abdominal breath followed by a deegp chest breath. The threshold tics on the bars
at the bottom of the screen will expand to encompass the extremes of expansion and
contraction in each channel. Press the<shft> F1 key again. The thresholds will be
automatically set for proper display.

16. Press the <shft> F4 key. Two expanding horizontal bars at the top of the screen will show
chest and abdominal breathing.

17. Pressthe <shft> F6 key. Average heart rate will appear above the bars. Average heart rateis
smoothed to remove beat to beat variations.

18. Pressthe <shft> F7 key. Heart rate variability will appear below the bar. Heart rate
variability displays the variation of each beat from the average. The display will step to a new
reading on each beat. An off scale step usually indicates arrhythmia such asa PVC.

19. Press the <alt> F9 key to display EDR. See the EDR Tutorial for information on controlling
the EDR digplay. <alt> F7 activates an absolute value display not covered in the Tutorial.

20. Press the F9 key to display temperature. Thisisthe familiar circular temperature display, but
without the ruler at the bottom. Each circle represents 0.02 deg F. Press theF5 key to display
the expanding circle temperature display. Each changein circle size represents 0.002 deg F.

21. Pressthe Déel key to display EMG. The EMG signal is derived from EMG Channd 2 of the
Preamp. We could use the 2 lead EMG cable to monitor EMG from anywhere on the body.
For now press <shft><ctr|> F12 and notice that the status display at the bottom of the screen
shows EM G:Chan 1. Thisindicates that the EMG signal is derived from EMG Channd 1
which we have connected to the wrists. If the subject tenses the forearm muscles, the reading
should increase. Too much tension here can interfere with the heart rate measurement The
EMG range can be changed with the right and left arrows keys on the numeric keypad.
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22. We will now try the Paced Respiration Ball screen. Refer to Fig 2.

23. Press the <shft> F5 key. The expanding bar display is replaced by the Paced Respiration Ball
display. The heart rate variahility display is removed from the screen. The moving ball bounces
off each side of the window at the rate shown. The setting isin breaths per minute. Press
<shft> F2 to decrease and <shft F3> to increase the rate. The vertical postion of the ball
reflects the respiration measured in Resp channd 2. As the subject inhales/exhales the ball will
rise/fall. The curve displayed in the window is a template to guide the subject’ s respiration
rate. The curve also guides the pause time between breaths. The default curve uses 90%
active breath and 10% pause. Try pressing <shft> 1 through 5 to view the range of templates.
The current rate and percent is shown just above the Paced Respiration Ball window.

24. Now ask the subject to “breathe’ the ball along the curve. Start with an easy rate such as
8 BPM and 90%. If the subject has changed posture, it may be necessary to recalibrate
using the <shft> F1 key. This can easily be done any time during a session as the subject
adapts to the training.

25. Asin al theF1000 screens, the data can be saved for analysis by pressing <alt> S and the
screen closed by pressing <alt> Q.

Comments on Using the Heart Rate System

The heart rate information is derived from EKG “artifact” information in EMG channd 1. Fier A
is set to alow frequency band which emphasizes the EKG pulse. The heart rate software
automatically determines the best threshold to use in counting the time between pul ses.

Any eectrode placement which give adistinct EKG pulse can be used. TheTest HR function
provides a quick look at the filtered information and can be used to determine suitability of a
particular placement. All that isrequired is that the bar graph show a distinct pulse which rises
above other EMG signals.

Thefollowing isalist of some useful sites:
Site Advantage Disadvantage
Wrist to wrist Easy access EMG artifacts can affect HR

Can also be used to messure upper measurement if subject is active

body tension from the same electrode

gte
Bilateral Measures trapezius activity from EMG artifacts can affect HR
Trapezius same e ectrode site although not usually a problem

Can be useful in monitoring trapezius  Requires more intimate contact to
activity during respiration training attach electrodes

Bilateral Clavicle Easy access through collar. Requires more intimate contact to
Very little EMG artifact problems attach electrodes

Vertical on Allows vigorous activity without Requires intimate contact to attach

Sternum artifacts electrodes
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Note that the same site can be used to acquire EMG information. Thisis accomplished by
sdecting EM G: Chan 1 asthe EMG source. EMG is measured in a 100-500 Hz filter which
reduces the EKG artifact. It is also possible to use a separate e ectrode cable and e ectrodes to
monitor EMG from an alterrete site by selecting EM G: Chan 2 as the EMG source.

The Avg HR display smoothes the beat to beat and RSA variationsin the heart rate. The
response is fast enough to follow biological changesin average heart rate, but is dow to respond
if the display is aready on the screen when the cable is attached. Simply pressing the<shft> F6
key to turn the display off and on will reset the smoothing process to give a correct reading.

TheHR Variability display shows the beat to beat variability from the average heart rate. For
instance if the average rate is 70 beats/minute and an individual beat occurs at 75, then the
variability will show +5. The variability by it's nature tends to jJump with each beat. The most
common variation is due to the respiratory sinus arrhythmia which increases on inhalation and
decreases on exhalation. Another common occurrence is skipped beats or PVC's. These will
display as an offscale reading going minus on a skipped beat and positive on a premature beat.

Comments on Using the Respiration System

Theterm “respiration” is actually abit inaccurate in describing the measurement. An dastic band
trandates body circumference into force, which is applied to the respiration transducers. Asthe
subject inhales, the chest and/or abdominal area expands. Of course anything el se that causes the
measured area to expand will result in apparent inhalation. This can be smply a change in posture,
raising or lower the arms, bulging the abdomen etc. Tight fitting clothing or belts can restrict body
expansion resulting in alow reading. Of course, the same things restrict breathing.

Keeping these things in mind, there are some things that can be done to improve measurements
and feedback.

1. Pogition the subject in a semi-reclining position before making the final adjustments to the
elastic bands.

2. Cdlibratethe respiration system just before starting training.

3. Watch the movement of the horizontal bars at the bottom of the screen during training.
Activity should remain between the calibrate tic marks except when the subject takes an
abnormal breath, coughs, etc. If the activity consistently goes outside thetics or is very small
compared to their range, it istime to recalibrate.

4. When performing a calibration, direct the subject to breath in away that istypical for the type
of training you are going to do. For instance, if your objective isto degpen breathing, ask for a
deep breath. On the other hand, to train gentle, paced breathing, just et the subject breath
normally while calibrating.

5. For the very shallow breather it may be necessary to manually flex the eastic band yoursdlf to
set acalibrated goal.

The calibration system sets the range of both horizontal expanding bars to the same sengitivity.
This allows a rough comparison of chest and abdominal breathing activity.
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The Paced Breathing Ball display operates on respiration channd 2 only. The ball moves smoothly
back and forth across the window at a calibrated rate. Rates of 3-20 breaths per minute are
available. The expansion of the channe 2 eadic band causes the ball to risein the window. A
template curve guides the subject in the desired rate and type of breathing. Templates provide
varying breath cycles. Following the 100% curve results in continuous breathing with no pause
between exhalation and inhalation. The 30% curve results in inhale/exhale over 30% of the time
and a pause of 70% before starting the next inhalation. Rates of 100%, 90%, 75%, 50%, and 30%
are available. In genera the lower percentages are not very useful with higher bredh rates.
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EEG CABLE AND ELECTRODES

The EEG cable is terminated in twdlmm pin jacks and one snap connector. The jacks are
the active monitoring leads while the snap is ground. There is no distinction between the
black and blueactive monitoring leads. As with the EMG 3 lad cable, the ground lead is
separate from the active leads. The supplied € ectrodes have matching pin plugs. The snap
connector on the ground lead should be connected to the wrist strap ground.

The two 9mm disk electrodes can be used to monitor sites anywhere on the head. The ear
clip eectrode is used where one of the sitesis an ear lobe. The wrist strap ground should
be used to ground the subject. The larger surface area of the strap provides a superior
ground connection to the often used ear el ectrodeGround placement has no effect on the
nature of the monitored signal.

There is considerable confusion over "monopolar” vs. "bipolar” monitoring of EEG
signals. Electrical potentials always exist in reference to another point. Thereforeit is
helpful to visualize the area between the e ectrodes connected to the active leads as the
part of the brain being monitored. If one of the active leads is connected to the earlobe,
then the ear canal in effect becomes an e ectrode.

Electrode Application and Artifact Reduction

The EEG/EMG amplifiers used in thd=1000 are very forgiving of electrode contact
resistance.|n most cases only minimal preparation of the skin is necessaryreparingthe
site with NuPrep to remove ail, hair spray, or mousse from the skin isusually all that is
necessary. Thereis no need to abraid the skin to to get adequate contact.

The most common artfacts encountered in EEG monitoring involve movement of the
electrodes, cables, or subject. Power line interference common in EMG monitoring is of
very little consequence in EEG.

? Electrode movement can be minimized by using a generous amount of 220 paste and
eliminating as much hair as possible from under the electrode. Elastic or Velcro may
help secure the e ectrode cable in place. Avoid placing the Velcro directly over the
electrode. It is often helpful to clip the cales to the subject’s collar using a hair clip to
provide additional support for the cable. The unshielded parts of the active electrode
cables are the most vulnerable to movement.

? Movement of the subject is difficult to prevent. Attention to the items already
mentioned reduce secondary effects. Subject movement generates static charges which
are discharged through the electrode interface and can produce artifacts. Static
treatment of furniture and carpet can be helpful ineducing the level of static
generation.

?? An often overlooked source of artifact is movement of another person near the
subject. The static charge on the person's body can induce signals in the unshielded
parts of the electrode cable. Tha=1000 shielded cables greatly reduce artifacts from
this source.
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Bio-Potential EEG Electrode

The Electro-Cap Bio-Potential Electrode is supplied withF1000 Systems A recessed
tin electrode reduces movement artifacts and the largesurface area makes it easier to hold
the electrode in place A 1mm pin connectioneliminates unshielded pigtail leads.

Using the Bio-Potential Electrode

Press 10-20 Paste into the recessed cavity in the electrode until it appearsin the small hole
on the back of the electrode. Leave aliberal amount of paste on the face of the electrode
and press it into place on the scalp. A small back and forth rotation will insure good
contact. Thelmm pinplugsinto the EEG 3 lead cable.

Example Hookup

The following will describe a hookup using the right ear and CZ plament. While thisisa
common placement, it isonly used for illustration and not as a recommendation for any
particular purpose.

1. Apply asmall amount of Spectra Gd to the Wrist Strap Ground Electrode and apply it
to the subject’swrist. For oily skin an alcohol wipe may be helpful. Note: thetrap is
conductive the button directly under the snap connector may not be

2. Clean theright earlobe withNuPrep.

3. Add a generous amount of 1820 Paste to an earclip electrode and snap it into place
on the earlobe with the short lead hanging down.

4. Part the subject' s hair to expose the scalp at CZ (very top of the head). We find that it
is helpful to temporarily hold the hair out of the way with hair clips. Clean the scalp
with NuPrep. If excess hair spray is present, especially the kind that imparts a stiff
texture to the hair, it will need to be removed from the scalp.

5. Press 10-20 Paste into the recesed cavity of a Bio-Potential eectrode until it appears
in the small hole on the back of the electrode. Leave a liberal amount of paste on the
face of the electrode and press it into place on the prepared scalp with the lead exiting
to the right. Rotate the el ectrode gently back and forth to seat it in place.

6. Snap the ground lead of the 3 lead EEG Cable into the ground strap.
7. Carefully insert the lead of the ear clip into one of the pin jacks of the EEG Cable.

8. Carefully insert the lead of the BiePotential Electrode into the other pin jack of the
EEG Cable.

9. Wrap the Velcro Headbandor other eastic bandaround the subject’s head to help
support the cable leading to the CZ electrode. The band should go around the
forehead and occipital regionsDo not attempt to run it over the top of the head.
Severe artifacts will result.

10. Support the EEG Cable by clipping it to the subject’s collar. Leave sufficient dack to
allow for head movement.

7/15/96 1A-2



F1000 Tutorial: EEG

11. Recheck the CZ éectrode to make sureit is still in place and remove any hair clips left
in the hair

12. Plug the EEG Cable into the Preamp Box
13. Use the Online EEG display to verify signal quality
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ONLINE EEG SYSTEM

I ntr oduction

The Online EEG System provides a means of viewing the raw signal waveform and
spectrum of the EEG signal as it happens. These displays are useful in checking the signal
for artifacts. They can also be used for a quick look at the general nature of the subject’s
EEG. The Online EEG System is not intended to be used for feedback or detailed analysis.

The Raw Wavefor m Display

Connect the EEG system to a subject as
described in the previous section.

Select “ Online eeg” from the System

Control Screen. The raw data display shown
at theright will appear. The waveform may
vary depending on the subject’s EEG and the
quality of the hookup. The lines above and
below the“40uV” labd indicate the
calibration for 40 microvolts peak to peak.
Pressthe”-” key on the numeric keypad or
click on the down arrow icon to change the
range to 20 microvolts. Press the' +” key on

4-8  6-10 8§-12 13-15 14-16 15-18 13-21 15-21 21-27 36-45 Filt

the numeric keypador click on the up arrow icon to return to 40 microvolts. Two seconds
of data are displayed on the screen. New data enters the display on the right and scrolls to

the left.

Press theF12 key to show filtered online
data. The display at the right is showing the
raw data (top) and 1315 Hz component of
(bottom waveform). The microvolt range can
be changed by using the <alt> + or <alt>
keys. The up/down arrow icons can also be
used.

Note that the data is delayed on both
wavefor ms when observing filtered data.
This has no effect on feedback speed. It is
an effect of the digital filtersused in this

display only.
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The Spectrum Display

Pressthe“S’ key or click on theS button to
switch to the spectrum display. A display
similar to the one shown at the right will
appear. The spectrum may vary depending on
the subject’s EEG and the quality of the
hookup. The bars are colored to indicate
each commonly defined EEG frequency
range. A separate bar at 60 Hz is useful in
evaluating the hookup for power line
interference.. Press‘W” or click on theW
button to show only 2 30 Hz bars. Press“T”
to emphasize the Tansey frequencies.
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The“R” key returns to the raw waveform display. Pressing Q" from either display will

return to the System Control Screen

The Spectral Map

From the Spectral Display, press™M” or

click on theM icon to display the Map
Display. This display uses color to display the
spectrum over time. The display scrolls from
the bottom of the screen. The microvolt color
code is displayed on the bar atthe left of the
screen. Use the numeric padt/- or up/down
arrows to change the microvolt range.
Changing the range will affect the color
makeup of the display. Press thespacebar

to freeze/unfreeze the display. Press <esc> to
return to the spectrum display.
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Evaluating Signal Quality

The displaysin the previous sections illustrate good quality EEG signals. The following
figures show how signal problems due to poor hookups appear on the various displays.

Electrode Movement Artifact usually
results fram a poorly secured cable which is
causing the e ectrode to move when the
subject’s head is moved. The figures at the
right show the effect of electrode
movement on both raw and spectrum
displays. Raw signal quality is normal either
side of the large amplitude excursion.
Movement artifacts affect the low
frequency components of the spectrum
more severely asillustrated in the spectrum
display. Notice the large readings in the 24
Hz area.

60 Hz power lineinterference can aso be
seen in the spectrum dispay. While the
EEG system will give acceptabl e feedback
with afairly large 60 Hz component,
readings such as that shown here are an
indication of poor electrode contact or a
high interference level in the room.
Readings under 5 uV can be ignored.
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BECOMING FAMILIAR WITH THE EEG ENHANCE MODE
SYSTEM

I ntr oduction

The F1000 EEG enhance mode system is similar in many ways to the EMG system. Bar
graph displays are used to show EEG amplitude in selected filter bands and to set sound
feedback thresholds. The maindifference isin the audio feedback. As the EEG amplitude
passes the threshold, sound increases in volume rather than pitch. Sound can be used on
both filter channels ssmultaneously. The musical notes of the two channels are chosen to
be pleasing when sounded together.

Using the EEG System

Clinical use of EEG is beyond the scope of this tutorial. The following exercise
is not intended to show good EEG practice, but rather to give the new user alook at the
options available.

A subject should be connectedto the EEG system as described in the sectioieEG Cable
and Electrodes.

From the System Startup Screen select thd=nh eeg button.

The familiar biofeedback screen should appear in a few moments. Notice the filter display
FLA-1 shows 4.0-8.0 (Theta) and FLB-1 shows 8.0-12.0 (Alpha). The save indicator will
show EEG NO.

Press theDelete key. The left bar graph display appears and is showing the amount of
EEG signal in the theta band. Press the alt Delete> key. The right bar graph appears and
is showing theamount of alpha signal. The readings are in micro volts.

Pressthe" 5" key on the numeric keypad. Notice the tic mark at the 3.5 micro volt level

on the left bar graph. Thisisthe sound threshold. Adjust the threshold with tbp arrow,
and down arrow keys. (The Page Up and Page Down keys can be used for larger
movements). Notice that the theta tone comes on when the signal is above the threshold
and increases in volume with the signal level. Now hold down theatt> key and press the
"5" key on the numeric keypad. A tic mark appears on the right bar graph indicating

sound threshold. Use the same keys as above while holding down theatt> key to adjust

the threshold. Notice that the alpha tone comes on when the signal is above the threshold
and increases in volume with the signal level. The pitch of the alpha tone is higher than the
theta tone.

The F1000 provides a wide selection of filter bands. Refer to th& 1000 EEG Filter
Chart for other filter combinations. Notice that some of the selections allow usd &EG
channel 2 as the source.
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BECOMING FAMILIAR WITH THE INHIBIT/ENHANCED M ODE
SYSTEM

I ntroduction

The Inhibit/Enhance Mode System provides feedback based upon the combined criteria of
the filter A signal amplitude being below its set threshold and filter B signal amplitude
being above its set threshold. Visual feedback is provided by an oval window which turns
green when criteriais met. Auditory feedback is a “bong” sound when the oval if fully
green.

Using the EEG Inhibit/Enhance M ode System

Use the same electrode placement as in the previous section. From the System Startup
Screen select thelnh/enh button. The familiar feedback screen will appear with a few
exceptions. The screen background color islight gray and the amplitude bar graphs are
already displayed.

The left bar graph shows the EEG signal level in filter FLA. The Right bar graph shows
the EEG signal leve in filter FLB1. Tic marks show thresholds in the respective filters.

Press theEnd key on the numeric keypad. The oval in the center ofhe screen shows
criteria by turning green when the signal in filter A is below threshold (inhibit) and the
signal in filter B is above threshold (enhance). As the subject progresses past criteria, the
green becomes brighter. At full brilliance, the sound system produces a pleasant "bong".

Adjust thefilter A and filter B thresholds until the subject is achieving success
approximately 50% of the time.

Hold down the <alt > key and press theEnd
key. A criteria counter window appears in the
center of theoval. The counter displays the
number of times that criteriais maintained for at
least 0.5 seconds. The counter can be reset at
any time by pressing theHome key. The current
count is recorded as an event.
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The bar graph displays can be removed from the
screen without affecting the feedback. Press the

Delete key to toggle the bar graphs. The oval e e atzia a2 A0 B0 R 50
can also be toggled by pressing theEnd key.
Removing either or both does not interfere with data logging.

The criteria counter will remain on the screen when theval istoggled OFF. This provides
the ability to interrupt feedback while keeping the criteria counter visible. The counter can
only be toggled OFF when the oval is ON.
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Several aternate display modes which affect the color of the ellipse are available. They are
selected using<alt> 1, 2,3, 4 or 5. the following table shows the options:

Key Display Option
<alt>1 Default green dlipse
<alt> 2 The oval shows Filter A above threshold as red and Filter B as green. Whey

both are above threshold they combne to produce yellow. Criteriais met
when the oval is full green as above indicating Filter A below and Filter B

above threshold.
<alt>3 Same as <alt> 1 except the dlipseis colored red.
<alt>4 Same as <alt> 1 except the elipseis colored blue.
<alt>5 Same as <alt> 1 except the lipseis colored yellow.

An alternate setup file named NHENH_L provides the same options as above, but uses a
large full screen élipse on a black background.
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BECOMING FAMILIAR WITH THE TANSEY & MIND
AWARENESSDISPLAY SCREENS

Feedback Signal Filtering

Both the Tansey and Mind Awareness Training screens have the option of deriving
feedback from a fast analog filter or an FFT based filter. Each has its advantages and
disadvantages.

The analog filter gives a short response time, but has a wider bandwidth than the FFT. To
maintain amore realistic signal level, the analog filter bandwidth is made proportional to
the center frequency. Particularly in the MAT system this gives a more consistent
feedback feel during sequencing.

The FFT filter has the advantage of giving a narrow bandwidth over the entire range of
frequencies. In these screens, the bandwidth of the FFT filtersare 1 Hz. The FFT based
filter at 1 Hz bandwidth is approximately 4 times dower than the analog. While thisis not
a problem with using the visual display for verbal feedback asin Tansey’s work, it has a
major effect on true feedback learning.

The type of filter used can be selected with the shft><ctr|> F12 key. The indicator in the
status display will s1ow the mode currently selected. Only the currently active feedback
bar can use analog feedback. The remainder of the bars are FFT derived.

Effects of Computer Speed

If computer speed is sufficiently slow, the FFT cal culations used to produce the bar
display can slow feedback even when using the analog filter. Computer speed is checked
each time the MAT system starts and if this condition is present all bars except the one
being used for feedback is disabled. The<ctr|> <shft> F11 key will turn the bars bak on
with a corresponding degradation of feedback.

Sound System

The sound is available on any one of the frequencies displayed. Sound comes on above
threshold. The level increases and the sound becomes “richer” asthe level increases.

Using the Tansey/ TansPlus Display Systems

Select theTansey setup file from the setups menu. The meaning of most of the screen is
obvious. The setup displays the 8 frequencies used by Tansey(1) as colored vertical bars.
The sound EMG (100-500 Hz) and movement (2Hz) are shownas horizontal bars at the
bottom of the display window. The usual status information is shown at the bottom of the
screen. Temperature and EDR are available if hooked up.

The TansPlus setup displays 9 Hz and 24 Hz in addition to the 8 Tansey frequencies. An
alternate sound is used in this setup. Keep in mind that the labels for each bar are arbitrary
and should be interpreted with care.
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Press<alt> T to access thetraining timer. A window will open and ask for atime. Enter
atime between 1:00 and 60:00minutes. When ready to start press <enter>. Feedback
sound will be activated and the word Timer will appear in the lower |eft corner of the
screen. Set threshold and activate raw logging if desired. When the time expires, sound
and raw logging will be turned off.

Press<shft> F12 to activate EM G inhibit. The EMG labd at the left of the EMG bar

will be changed to red. When the EMG bar exceeds approximately one third of the screen
(10uV), the screen border color changes to red and audio feedback is inhibitedPress
<shft> F12 again to turn off the EMG inhibit.

The usual data can be saved and reviewed including temperature. When reviewing
amplitude data in the Data Presentation System, channel 1is EMG and channd 2 isthe
filter bar. It is always derived from the analog filter even if feedback isfrom the FFT.

Key commands have been kept consistent with other displays where possible. Refer to the
following summary for the key commands.

Num5 Toggle Sound OFF/ON

Num Up Arrow Thresh Up Selected filter only
Num Dn Arrow Thresh Down ' "
Num PgUp Thresh Up 10

Num PgDn Thresh Down 10

Note: Use Shift with any threshold key to set all
thresholds ssimultaneously and to the same value

Num Rt Arrow uvolt Range Up

Num Lt Arrow uvolt Range Dn

ctrl shft F1-F8 Set Feedback filter to Bar 18

ctrl shft F11 Toggle FFT Bars OFF/ON

ctrl shft F12 Toggle Feedback Bar between FFT andAnalog
<shft> F12 Toggle EMG Inhibit OFF/ON

alt N Reset Session Count

ats Save Data

atT Toggles Training Timer

at Q Quit Session
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Mind Awareness Training

Mind Awareness Training is based upon providing feedback of frequencies spread over the
entire EEG spectrum in arandom sequence. The threshold is automatically set for near
100% feedback. The feedback sound is designed to provide information through level and
“richness’. The saund isidentical for each frequency so does not convey information

about the frequency being fed back.

The training works best eyes closed. A sequence interval of 10 or 15 seconds seems to
work well although we sometimes use 30 seconds on the first session to allow time for
the subject to sense each state. Total session time can range from 5 to 30 minutes or more.

Thereisno criteria or objective. The subject is only instructed to listen to the sounds.
Feedback is too fast for cognitive processing and ay attempt at setting an objective only
seems to get in the way. The feedback information is conveyed in the nature and volume

of the sound. Attempts at setting the threshold for less than 100% feedback have the effect
of breaking the feedback |oop.

Using the Mind Awar eness Training System

Select one of theM AT1 or MAT 2 setups from the setups menuM AT 1 provides

feedback on the 8 Tansey frequencies plus 24 Hz. M AT 2 adds 9 Hz to the frequency
complement. The time period is determined by the dash number ithe setup file name. For
instance the setup fileM AT1_15 uses a time period of 15 seconds. The screen is similar to
the Tansey except for the lack of EMG and movement bars. There are also two additional
status indicators at the bottom of the screen. Press theend> key to start the sequencer.
The Seq indicator will showOn. Press the<Home> key to enable the system. The Auto
indicator will showOn. Note that the automatic threshold cannot be enabled unless the
sequencer is active. An offset can be added tahe threshold using theJp Arrow or Down
Arrow keys while automatic threshold is active. The offset value is shown by the AutoOfs
indicator.

Training can also be started automatically by pressingcalt> R (run). This starts the auto
sequencer, auto threshold, and turns on sound. After a 5 second pause to determine
threshold, feedback starts.

Timed Training can be started by pressing<alt> T, and entering a time between 1:00
and 60:00 minutes. Press<enter > to start training. . When the time expires, soud and
raw logging will be turned off. Training can also be terminated by pressingalt> T.
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Suggested Startup for MAT

Make the desired hookup. Temperature and EDR can be recorded if desired.

Select aMAT1 or MAT2 setup

Start training using<alt> R or <alt>T.

Adjust Auto Offset if necessary usingup Arrow or Down Arrow keys.

Start raw logging if desired using<l nsert> key.

At end of session, if the training timer was not used, turn off sound using th&’ key.
Save any data by pressing the<alt> S key.

Quit by pressing the<alt> Q key.

ONOoO O WNE

MAT Key Commands

The MAT System uses the same keys as the Tansey. The following additional commands
are available:

<alt>R Autostart training (without timer)

<at>T Autostart training (with timer)

Num End Toggle Seq OFF/ON

Num Home Toggle Auto Thresh OFF/ON (only if Seg=ON)
If Auto Threshold is active then:

Num Up Arrow Thresh Offset Up

Num Dn Arrow Thre