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Chapter 1: Safety Information and Introduction

A.  Safety

The Model 603-B is designed to be applied by a trained technician. There are a nu
warnings, and cautions throughout this manual. Read them carefully: they are impg
use of the product.

r of
the

The information in this manual has been carefully checked and is believed to b€ dccurate. In the
interest of continued product development, ABM reserves the right t e ¢hanges and
improvements to this manual and the products it describes at any ithopt | notice or
obligation.

U.S. Federal law restricts this device to sale by or on the o
monitor brain states associated with daytime somnolence in ad
existing disorder and/or to monitor the effects of treatment.

pf physician when used to
It| patients to confirm a pre-

CAUTION! Read this manual carefully before using th del 603-%

Contraindications

¢ Do not use the Model 603-B in a t.

e Do not use the Model 603-B’in a § ' & re required. Model 603-B has
no alarms.

e FElectromagnetic interfe > ittingin the 940 — 950 MHz range
(i.e., used for the base st nobi i ission of for mobile networks in in
Japan and Europe) may ¢es and/or misclassification of brain

o Explogidq . Do not 603-B in an explosive atmosphere.

e Explosid . Do 1ot 6del 603-B in the presence of flammable anesthetics
or gases

e Explopig .| Do|not use the Model 603-B battery recharging system with non-
rechargeable batferfies.

e Permang g /or Warranty Voidance. Model 603-B must be repaired by
trained 4 pjsonnel only. Any evidence of opening the system, field service by non-

ABM| p , tampering, or any kind of system misuse or abuse shall void the

e To comply with Model 603-B Transportation and Storage Environmental Condition
specifications, Synapse® must be shipped separately. To order, contact Med-Tek/
Synapse® at (800) 359-1326.

e Avoid placement of EEG sensors or application of Synapse cream directly into an open
wound.

BALERT603-B-REV2 3
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Cautions - General

A

A

Cautions - Battery

The Model 603-B should only be applied by a trained technician. This model is not
intended for in-home use.

Do not spray, pour, or spill any liquid on the Model 603-B, its connectors, switch
openings, or it will cause permanent damage and void the Warranty.

Do not use caustic or abrasive cleaning agents on the Model 603-B or
sensors or it will cause permanent damage and void the Warranty.
This device has been tested and found to comply with the limits for
the IEC 60601 standards. These standards are designed to pra nable [protection

for safety and against harmful interference in a typical medical ipsta
Verify that all visible indicators illuminate during the startup (initialization) sequence. If
any indicator is not lit, do not use the Model 603-B. Contact ABM Customet Support for
repair or replacement.

Two 800 mA AAA Nickel-Metal Hydride re
operation.
For optimal performance, recharge the batterig
To avoid battery leakage, do not use differg
partially charged batteries at the same time.
To avoid the risk of leakage, femoyve the batte
for more than one month

hargeable batferies |are reco

nmediately prior to use.
pes of batteries and/or ‘mix fully and

del 603-B will be not be used

e Damage to Model 603<B resulting ffrom bat
e  When replacing batteries

e Do not recharge the Mo

. .

Guide tg

Attention — See Instructions for Use is identified by the ATTENTION
symbol shown to the left.
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B. About the Sensor Headset Model 603-B

and recording of electroencephalographic (EEG) and electrooculargraphic (EOG)
Sensor Headset utilized the patented Sensor Headset and patent-pending disposab HG sensors

and three channels of monopolar recordings, is recommended
Sensor Headset analysis software, ERP analysis software, and Alg
software to quantify alertness, drowsiness, memory and

$ patented
Profiler™

g of all signals. The signals
The Sensor Headset software

%
he Transceiver Unit. A standard Class 2 blue
tooth dongle i8ys ' ¢ PC workstation.

and sound a ' csholds are exceeded. EEG Indices (Power Spectra) and brain
states can be g

Caution: sor Headset, when used according to the Technical Manual,
complies wi
maximum composite output from the antenna does not exceed 0.004018 Watts
EIRP andsthe antenna is at least 1cm away from all persons.

Caution: U.S. Federal law restricts this device to sale by or on the order of
physician when used to monitor brain states associated with daytime somnolence
in adult patients to confirm a pre-existing disorder and/or to monitor the effects of
treatment.

BALERT603-B-REV2 5
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C. Package Contents
Confirm that the items listed below are packed with the Sensor Headset Model 603-B. The
shipment should include:
o Sensor Cap with Sensor Strip (one medium size)
o Head Unit /\
o Host interface
o Two AAA NiMH rechargeable batteries.
a 30 EEG sensors
o 20 disposable EEG/EOG electrodes

a 100 Sensor foam pads

a EEG Sensor pry tool.

o Battery Charging Cable A /
o Sensor Headset Software CD

o User’s Guide

o Warranty Form (separate fpo

D Minim
e Persoral ium™ 450 MHz processor (recommend
Penti rher'when using technician monitoring features);
e Micro vs NT 4.0, Windows 2000, or Windows XP or higher;
e Minin (r¢commend 128 MB) of installed memory for use with Windows
operati

e  Minin B free hard disk space;

e One drive
e VGX or higher resolution video adapter;

e One USB port.

BALERT603-B-REV2 6
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Chapter 2: Installing Software and System Set-Up

A. Installing Sensor Headset Software:

1. Place the CD in your CD-ROM drive.
2. Using Windows Explorer, create a folder called Sensor Headset on your hard digk drive.

Copy the file “Sensor Headset ACQ.exe” from the CD to the folder labefed
ABM_Sensor Headset.

4. Click on “Sensor Headset_ACQ.exe” to open the program.

5. Create a shortcut to Sensor Headset on your desktop.

B.  Preparing the Host Unit for Use:

1. Insert a Class II Blue Tooth Dongle into a USB port of the PC WorkstaW

C. Preparing the Head Unit for Use:

caCh compartment, make sure

Headset
Strap

Strap-
Holder\A

Sensor Strip
Connector
“Push”

On/Off
Switch ~ Recharging /e

Jack Indicator

Light

BALERT603-B-REV2 7
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E.

Two fully charged 900 mA AAA N+#MH batteries i
for seven hours of continuous use

Using the Head and Host Units

Turn the Head Unit on. The green indicator light will turn on and the red indicator light
will start blinking.

Confirm a Host Unit (i.e., USB Dongle) is inserted in the USB port o
Workstation.

PC

The red indicator light on the Head Unit will turn off as soon as the-wirelgss link is

established.

If the red indicator light continues to blink on the Head unit, t 4
and 2.

The absorption and reflection of the Sensor Headget wireless transmission and
interference from cell phones in the 940 — 958 MHz range are affected by structures,
objects and people. To improve RF Signal Quality:

e Make sure both Units are within 20 feet of ¢ach other.
e Reduce the obstructions between and avpid metal ohjects in|the line-ﬁht of

. Repeat steps 1

the head and host units.

Recharging the Batteries on the Hea

¢ad Unit dan provide sufficient power

o techarge batte

Make sure the Head Unit is t ed off /(b

be off).

Connect

o)

d red indicator lights should

opnector of charging cable into a USB port of a PC
Rerfiove| the Sensor|Strip Connect fr o the Head Unit and insert the opposite end of

Turn the Host [Unit. | The green Charging Indictor LED on the host unit will

automati n when gharging starts and turn Off when charging has completed.
When Indigdtor LED turns off, and remove the recharging cable from the
Head Unli

recharged batteries declines as a function of time. Approximately
r a recharging the batteries will loose about 30% of recording time
hours). Recharge as needed to record for the necessary length of time.

are not fully drained between charges. If you notice a significant reduction in the
amount of continuous recording time after each charge, leave the head unit on until
the batteries are fully drained, and then recharge. If the problem persists, replace
the batteries

BALERT603-B-REV2 8
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Caution:

e Two AAA Nickel-Metal Hydride rechargeable batteries are recommended for operation
in the Head Unit. If Nickel-Cadmium batteries are used, the batteries must be fully

drained before recharging to avoid an immediate recharging memory effect.

e To avoid battery leakage, do not use different types of batteries and/or mix fully|and

partially charged batteries at the same time.

e To avoid the risk of leakage, remove the batteries if the Model 603-B wil

for more than one month.

When replacing batteries, only remove the battery covers.
e Do not use the Model 603-B battery recharging system with no
Follow local ordinances and recycling instructions regarding ci

ot be used

rgeable batteries.
or recycling of the

device and device components, including batteries. Batterigs might leak dr explode if

used or disposed of improperly.

e Patient should never be connected to Sensor Headset when fre¢charging batterigs

F.  Preparing the Sensors for Use

1. Replace the sensor foam and firmly seat the/foam ring.
2. the dom¢ hetween 1/3 and % full with
3. o that the cut-out edge of the sensor
phato belew
4. s seated around the lip of the sensor.
aking out

5 p ring and sensor so the edges are flush.
6. pright in an air-tight container for later use.
d $§6 some evaporation may occur. Do not store for
7 it-out edge |of the| sensor with the notch on the stainless steel ring and insert.
ghtly approximately 2 mm. Do not over-tighten the sensor.
8 t ofeonductive cream to the electrodes to be used for the mastoid and
: To avoid DC potentials, the same conductive cream should be

used wit sors and electrodes.

Sensor Grip Ring
& Dome

BALERT603-B-REV2 9
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G. Applying the Sensor Headset

1. Measure the distance from the nasium to the inion and select the appropriate Sensor
Headset size.

Size Nasium - Inion

Small 32.0-34.5cm

Medium 35.0-37.0 cm

Large >37.5cm

2. Make sure all of the sensor straps are loose. Place the h ont to back,

center the sensor holes, and adjust the Sensor Headset uriti feel the|inion below

the alignment hole (under the Head Unit).

Tighten the headset straps until the Headset is s

ovedhe hair.
until the

Sensor
Strap

Keep
sensors
attached

Push down
to release

10
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I. Cleaning the Sensor

Warnings:
e Proper cleaning of the sensors is required prior to reuse.
e Do not reuse sensors that have been exposed to an open wound or a head disease.

1. What you need to start
e Latex gloves.
e FElectrode cleaning tool.
e Anti-bacterial soap — “Dial Complete” with foaming dispenser

2. Disassembling the Sensor
e Place the flat edge of the electrode tool between the sepSof body and

the grip ring and gently begin to pry the grip ring fro

body.

grip ring.
e Place the flat edge of the electrode tool h

3. Removing the gel
e Using warm running
bacterial soap, was
Pay special attention

BALERT603-B-REV2 11



Advanced Brain Monitoring, Inc. Sensor Headset Model 603-B Technical Manual

K. Instructions for Cleaning the Sensor Headset

1. Disconnect the sensor strip connector from the Head
Unit.
2. Disconnect the four snaps between the Sensor Cap and
Sensor Strip and remove the Sensor Strip.
3. Hand-wash the Sensor Cap with Woolite or mild laundry
detergent. Rinse thoroughly with warm water. Air dry. N
4. Clean the Sensor Strip with an alcohol wipe to remove S ﬂ
any gel. SOPPYIP
5. When the Sensor Cap is dry, confirm the Sensor Cap and/Sensor Strip are the|same size
(e.g., small, medium or large) and reconnect.
Cautions: /\
J For optimal recordings, clean the sensor immgdiately after yse.
o Sensors are recommended for a maximum of|/20,u
° Discolored or scratched sensorS will affect sig ali d must be replaced.
] When removing the sens 11 of jerk the connector.

BALERT603-B-REV2 12
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Chapter 3: Software Options and Settings

A. Introduction to Sensor Headset Software

The Sensor Headset Software provides the capability to acquire, store, view, and analy
signals during acquisition. In addition to viewing the EEG and EOG signals, software
provides the capability to analyze the signals in real time, allowing the user to itor artifacts
and other problems that can affect signal quality. This feature allows an signals to be
optionally monitored after identification and decontamination of eye blinks|/musclg artifacts,
n bg selected to
trigger an alarm that alerts the technician when excessive amounts of arfifact are being recorded.
In addition to monitoring artifact, the Sensor Headset software can notify the technician of low
battery levels in the Head Unit and high scalp-electrode impeddndes. The program can also
present vertical marks in the record during certain tasks to identify stimulus|is| presented

and when the user responds. /\
File Edit Wiew Operations Settings Monitor  Help
DE & v Dm
Time scale: |10 sec | Monitor gain: | 2 -
Session nformation FAF Link

Subject Mumber [ RF Status: .
L chczaet
Study Type il

o ' .

1}

Seszion Tppe

+240

Iteration Number

Sex MALE &
File Mame [.ebs]:  |nDD0OO0

+1346

b

=

Acqul

-134

Impendance check QF-Lir

EES Name Format 250
(5) 0 EES File Mame
() Mew EBS File Mame

+00

+0

i el e Bkl Mnﬂm,\mMr\mJ\f\n,h{WLnﬂWMnnf\.J\hmﬂWnﬂM b kel
LA L A A A S L AR A T UL

—

100

+ion

+0
For Help, press F1 R

T PR TV R T YT TV TT T PO TV DT L ENT T (A WL aTI L
W‘JU'I"UV'U"I.I’"' bl VI.I'V"VW'!“W""'U" MR LA L EA uv wvwwfvu e lvuw Pl R
&0

=

-100

1200 1210 1220 1220 1240 1250 126.0 127.0 128.0 1200 130
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B.

Main Screen

The features of the Main Screen for the Sensor Headset Software include:

File  Edit

O

OONEO

Wigw Operations Settings  Monikor  Help

8 ¥ G

o Time scale: | 10 gee | Monitor gain: | 2 w

Sezsion [nformation BF Link
Subject Mumber [ - RF Status: . @ :

) Bi-Directional
Birevp 0 . @ 8 Uni-Directional Irit RF Link
Study Type 0 — i-i?;gl\lltame
Session Type 0 RF Chariel : fil
Iteration Mumber | Acquizition Dperations Selected
Sex MALE w| | Technical bonitaring : 1 l

File Mame [.ebs)} | nooooo Real-Time Monitonng : ]

O

Feedback Alarmn \I

Channel zetting

Acquisiion | STANDARD CHANNEL TABL + [...] @
Impendance check Q-Line

EES Mame Faormat ‘ Acguire Baseline Data
O (%) Old EBS File Mame

() Mew EBS Fils Mame

C

to the presentation of the signals during recording.
designed to generate a unique 8-digit file name for the

functional. The “RF Status” button will be red if an RF link is not established, and will
turn green after the RF link has been initiated.

“Bi-Directional” wireless transmission mode should normally be selected, so that the host
computer can provide commands to the Head Unit. The “Uni-Directional” mode should
only be used to monitor signal quality in conjunction with ABM’s Alertness and Memory
Profiling Software.

BALERT603-B-REV2 14



Advanced Brain Monitoring, Inc.

Sensor Headset Model 603-B Technical Manual

tput files tl
ower spe

ith

to be used
arg required

hat can be
density
cations (in

4. section G “for additional

in the .PSD file generation.

9. “RF Channel” shows the channel selected in the “Wireless Set-Up” menu option.

10. The “Acquisition Operations Selected” identifies the menu options that were selected for
monitoring artifact (Technical Monitoring), real-time brain state monitoring, and/or real-
time monitoring with feedback alarms.

11. “Channel Setting” allows the technician to select the channel configuration set
the “Channel Map” menu option.

12. The “Start” button will begin acquisition or open a data file for offline anal

13. The “Acquire Baseline Data” button will create and individual’s baseli
in the creation of definition files for real-time classification. Baseline
for all real-time classification.

C. Operations

1. Generation of Output Files

o The Sensor Headset software provides the capability to gene
used in data analysis. Output files include/ EEG Indices (r.,
(PSD) calculations) for each one Hz bin from/ 1 to 40 Hz, and the types an
the record) of Artifact that was detected /(see\Chapter
information on generating output files).

o Channels: This allows selectio will be used

o Output Files: allows usg ortion (defi

#iisensor Headset_ACQ 7.08.50 - Untitled
File Edit “iew | Operations Settings Monitor  Help

|D & & gtazfe (Ho Ds % 0N [
J Timescale:lﬁ Stop St I Set | Go To ||

— Session |nforr

Subject Nurr

Group

Generation Cutput Files

Real-Time Classification
Tech alarm ...

About HardwareBsafkbware .,

Channels
Qutput Files

Generate stimuli output
Erain State Repork

Study Type

Make Definition File. ..

T Uni-Directional

Sezzion Type
Iteration Murnber

Sex

File Mame [.ebs]:

—
—

000000

Impendance check
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RF Charimel : A
—Acguisition Operations 5
Technical Monitaring :

Real-Time Manitaring -

Feedback Alarm :

Channel zetting

Acuisition ISTANDAHD CHAMMEL °
Dif-Line ISTAND.&HD EBS TABLE

Channels

Faw Dec

Channel M ame

ET R
E
[0 O W
e
= r ~
4
|ST¢«NDK-‘«HD CHAMMEL TA j

Cancel | (] I

by 1 second epochs) of
ut file should be generated

e

E nd Epoch

Start Epoch

x|

[0 |0
¥ EEG Indices [PSD]
¥ Test Files
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2. Real-time Classification

. The Sensor Headset software contains specific algorithms that are capable of classifying
each second of EEG data into various brain states. Classifications can be viewed in real-
time (with a two-second processing delay) or in offline-analysis. Since each person has

o Real-Time Class: assigned each second of EEG into brain states bas ertness —
drowsiness and mental workload.

o Feedback Alarm: initiates an alarm that will sound if too ma e¢pnds [of EEG are
classified as drowsy.

o Def File: allows user to select the subject’s unique definition file to|bg used in
classification. ﬂ

Filz Edit Yiew | Operations Settings  Monitor  Help
'] =
O = & £ H 4

| Tme scaler 10 Real - Time Classification

Cession |nforr | ‘aeneration Oubpuk Files 2
Real-Time Classi Real-Time Class : () 0n %) Oif
Subject Murr Tech Alarm

Feedback Alarm: 1 0n & 0
Group

Study Type Iake Definition File, .. Def File:

Seszion T
R

Iteration Mumber |

Sex MALE Technical Monitoring ; '|

o The Tech Alarm feature| will assist a’technician in monitoring artifacts and signal quality,
and nptify the technician (when data quality is poor. When the Tech Alarm is turned
“On”,|an audio Te¢ch Allaroy will sound and the Tech Alarm icon will flash when high
levels|of artifact/and i ances, or low battery voltages are measured.

File Edit View | Operations Settings Monitor  Help
=" = 5
O = & Alarm Parameters x|

: Time scale: | 10

Techdlam: () 0n &) O

Cession Inforr @ENeratian Oukput Files >

Real-Time Classification
Subject Murr B T T

GrDup - Dl'l:r'lll?'.allulllﬂl |n|t HF L|nk
Study Type  Make Definition File... O UréDirestional u

Sezsion Tupe 0

RF Channel ; B
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File Edit “iew | Operations Settings Monitor  Help

D

NowunhkWwd =

Make Definition File

This feature will create unique individual EEG definition files to be used for brain-state
classifications applied in either real-time or offline analysis. The real-time classification

feature cannot be used without a subject definition file.

The definition files represent a unique EEG model for the individual bas
specific EEG patterns while performing three different baseline conditions
A definition file is automatically created when baseline sessions

Chapter 3 H.).

To create a new definition files from previously completed ba

Eyes Open, and Eyes Closed complete the following steps:

Select “Make Definition File” from the “Operations” menu
Enter the subject number.

Select the 3 baseline files that were created.
Select the model files to be used in the defini

Press start.

A window will appear to indicate that the defiy

Press “exit”. The definition file is now av4i

h file creati

on files hd

in

in

on” |

ve been created

classification feature or the off<line Brain Sta

()

Make Definition, File

£ =
= é Subject Mumber:
¢ Time scale: | 1
3CWT
Saesion Infonr @eneration Qutput Files k
Real-Time Classification Eves e
Subject Mur Tech Alarm ...
GIDUD Eyes Closed
Make Definition File. ..
StUd'I’I T_I,IDB Model Files
Sezzion Tupe 0
Iteration Mumber [ Model Number Adiustment Numbe
Cex MALE Z Processing progres
File Mame [.ebsz): 000000

BALERT603-B-REV2

Acquisition]  Definition File Hame

Off-Line

Impendance check

hn

feature.

Lookup

Browse...

Browse...

Browse...

Browsze...

Set Az Default

T

Cancel ] [

Start Exit

J [
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D.  Settings
1. Channel Settings
J The Channel Map screen allows the six physical channels to be assigned Channel
numbers (Named Ch.) that orders the presentation of each channel.
o The Peak-Peak setting determines the initial dynamic range of the nel when
presented to the monitor.
o Channels can be grouped into Set 1 or 2, allowing the technician totdggle between either
group of channels during data acquisition.
o Each channel can be configured depending on the amount o ifact Identification to be
presented and whether to apply tech monitoring:
“None”: the raw signal is presented after applicati 60 Hz [nqtch filter.
“Identify”: colors the regions identified with artifact.
“Decon’: colors the signals after decontamination.
“Tech Monitor”: applies set thresholds t channel
o The user can select which channel is used for ¢yeblink (EB
o A Channel Map can be designed as the default to be us operation is
selected. To create a default Channel Settin i ct the variables desired, assign
a Channel Setting Name and Save. The sav, ing will then appear as one of
the options in the “Acquisitjen” tab under “ n the main screen.

File Edit Wiew Operations
D E &

o Time scale: |10 zec w | Mor

Session |nformation
Subject Murnber |
Graup 0
Study Type 0

Settings  Monitor  Help

Channel Settings

Tech Manitaring Threshaolds
‘ireless Set-up ...

Svnc Signals ...

Display Missed Blocks
Presentation Color Settings

AMP Server ...

Mew
* Delete

Session Type ]
Iteration Mumber |

Sex MALE

File Mame [.ebs]: | goooon

Honewwell Ports

W

Impendance check

7

k.

atLis: .

Directional . .

i-Directional

RF Channel : A

Acouizition Operations Selected
Technical Monitoring : ]
Real-Time Monitaring : _]
Feedback Alarm : - ]

Channel zetting

The Channel Map can be accessed from the
“Settings” menu or from selecting the
“Acquisition” type on the main screen.

BALERT603-B-REV2
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Chit Mamed Ch Channel Mame
1.

2.

3

Channel Setting Mame :

[ Tech Manitoring Default

[] RealTime Classification Default

Save

PeakToPeak

w¥ Range Set
o003 Set1
s Setl
500 % Setl
oo Set2
500 Set2
5003 Set2

Artifact |D Tech
Mone: [dentify: Decon: EB Monitar

O o Od
FINENF]
O o O
O ¢ O
o o O
O o Od
Shaow Classification

[Jset1 []5et2
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o The recommended Channel Map for Tech Monitoring and Real-Time Classifications are
presented below.

Channel Map Channel Map

PeakT oPeak Artifact (D Tech PeakToPeak. Atifact 1D Tech
Chit Mamed Ch Channel Hame v Range Set Maone: [dentify: Decor: EB Moritar Chit MamedCh Channel Mame ' Range Set Mare: |dentify: Decon: EB Monitar
1 [vEDG [ [0 2] O O o O 1 [vEDG | [0 2] O O0c¢ O
2 |FarO [lem 2] [sen & DO o e 2 FzPD [[s00 2] [sen v O ® O
3 [czro | [so0 %] il FiRG 3 |EzPO | 500 2] O o O
4 [F2 N sei2 v| O o) 4 |F [[o0 5]  [se2 | O Oo O
5 Cz | [so0 2] 0 0o o 5 Cz NECINE | Oc¢ O
E [Fo EE O O o E PO RETE O O o O
Show Classification Show Classification
Chatinel Setting Mame : |TechMonitoring vl [J5et1 []Set2 Channel Setting Mame : |HeaI-TimeEIassification v| [#set1 [#]5et 2
Tech Monitaring Default [] Tech Monitaring Default
[] Real-Time Claszification Default Real-Time Classification Default
v

NOTE: The FzPOz and CzPOz channels are used jas inputs for|the Real-Time sification.
Because zero-values are inserted as part of some ¢fi the decontamiination routit€s, it may be
‘Decon” modes during this

Tech Monitoring Tresholds fz|

Interval Thresholds

targinal Poar Bad
EMG - %/Min |2 | |4 | |5 |
Saturation -%/Min |2 | |4 | |5 |
Excursion -%/Min 2 4 5
Missed Blocks -%/Min1-2 |2 4 5
MissedBlocks -%/Min3+ (2 | |4 | [5 |
File Edit V“iew Operations | Settings Monitor Help Impedance - kG2 High |20
21 Channel Settings F | Cw
D = % a| A m Battery Voltage  Low |1

Tech Monitoring Thresholds ... Eye Blink Thresholds

Time scale: |10 sac ~ |MOr Wirgless Set-up .. ; I:I Identify Erng Thresholds

Sezzion Information Displ ; e
playw Missed Blocks i
Mo 1-2H .
. Presentation Color Settings bats: . om1-2Hz 1150 e
Subject Mumber [ W

Seszion Threshold

Group ] AMP Server ... -Directional . . I arginal Poor EBad
Homey'Well Ports iDirectional | 1Mt FIF Link M+ P+ %5 M+ P+ %5 M+ P+ %S
Study Type 0 Y

Session T
Esion 1ype RF Charnel: & b :
Vigetforo My Acquizition Operations Selected Exc :

[

. L Blocks (2.0
Sex MALE % Technical Monitoring : 1 . Otcl :
— otal (20 |1,
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o The audio Tech alarm sounds and the Tech Alarm icon flashes when high levels of
artifact and impedances, or low battery voltages are measured.
o Setting a threshold to zero means that that threshold will not trigger the Tech Alarm.
o When the tech monitor feature is selected from the channel map, a box showinga five-
minute history of signal quality for each type of artifact will appear to the left
signal.
Ident FzP O a5
o TTTH 6
32
m 0 Py W .-'..."ﬂ'n '_.-"\__,.-'1|r

3
.

3. Wireless Set-Up

5 transmission. kﬁreless

channel for the system before

o The Head Units are pre-set to provide high
Set-up menu allows the user to assign a Co
beginning data acquisition.

o When the user clicks on P1
the systems are plugge

o If more than one syste
each unit by selecting fr

o Click OK an e program t

7N

File Edit Miew Operations | Setkings Monitor  Help

atically select what Com Port

ssign different RF channels to
annel menu.

O = & Channel Settings r [;g; m
Tech Monitaring Thresholds ...
i Time scale: |10 sec (v || Mor [ECEE i
Sync Signals ...
Sesszion [nformation Display Missed Elocks K
S [ Presentation Color Settings S .

Session Type RF Charnel : &

0
Directional
Group 0 AMP Server ... Directional Init BF Link
STy Ty 0 Haonewwwel Ports
0
1]

Iteration Mumber

EE MALE ™ Wireless set-up
File Mame [.ebs]: 000000 Real-Timg Com Fart:
Feedbac [ Find RF ] Cami v
Channel se| Select RF Ch:
Acquisiion | 5TANDAR [ tap AF Channel ] A w
Impendance check Of-Line
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4. Sync Signals

. The Sensor Headset software can incorporate additional serial inputs into the EEG record
to assist with file synchronization during off-line analysis. Press the Default button tp set
the standard configuration that is applied each time the software is opened.

o The Horita option incorporates time codes generated by the Horita TRG-50 can
be simultaneously recorded on VHS tape. (see: http://www.horita.com).

o The Driving Simulator option incorporates performance measure outp om STISIM

program (see: http://www.systemstech.com).

Selecting Find Com Port while Horita or Driving Simulator is running will appropriate Com
Port.
File Edit ‘iew Operations | Settings Monitor  Help
O = % hannel Settings 3 [:g.-' Fh:'
Tech Monitaring Threshalds ... . m
: Time scale: |10 gec w (Mor  wireless Set-up ... ;
_ _ Swnc Signals ...
Sezzion Information Display Missed Blocks k. %
St Presentation Color Settings g .
Directional
rou g AITP Server - Directionl | It R Link
Study Type 0 HulneyWell Parts
sessionType 10 RF Channel: A
Iteration Number |0 Azquizgition Dperations Selected
Sex MALE Techni
File Mame [.ebs):  [no0oo0 Real-Ti Comm Parts :
Feedbg (&) Mone 1
Chanrel # ez o2 b
o () Driving Simulatar Com2 %
Acquisition | STAMD
| d heck ‘ : y
MPENEaNce Ehes Dff-Line [ Find Carnm Part ” )4 H Cancel

Fila Edit Wiew Operations | Settings Monitor  Help

JD m”\§|- ]

Channel Settings

=
Ei
E]

J Time scale: Im sec v| tani

Sesgion [nfarmation

Tech Monitoring Thresholds ...
Wireless Set-up ..,
Sync Signals

Display
Presentation Color Settings

WA Parameters ...

Honey'Well Ports

[

tatus:

i-Directi
ni-Direc

Display Missed Blocks

+/- Amplitude of Mizzed Blocks

|5I:| P

Cancel |

hoe

]

is adjustable to make it easier to recognize.

Subject Mumber I?DE
Group |-| AP SErVEE .
St Ture I

°

L]

saved recordings.
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The amplitude of the signal that you wish to have presented when dropped blocks occur

The amplitude of the signal is only used for presentation purposes and does not affect the


http://www.horita.com/
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6. Presentation Color Settings:

The Presentation Color Settings allows for customization of the EEG presentation. This includes
changing axes properties, fonts and colors for artifact recognition and brain state.

Presentation Color Settings

Sighal panesl Fonts ~ Colors |

File Edit Yiew Operations = Settings Momitor  Help

D é oh B , l— Background I - Axes |
D” annel Settings cw F}.b =
Tech Monitaring Thresholds ... 4 . m - Simre) e | l— Bzlties |
o Time scale: | 10 sec + |Mor  wireless Set-up .., i - Signal | - Axes values |
; ; Sync Signals ... Paradigm Events
Sezzion nformation Display Missed Blocks k. - Carrect | - RT Event Markl
Subject Mumber [ Fresentation = latus: . l— Incomect | - Highlighted |
Group 0 AMP Server .. Directional R Lk [ ] Mssed | [0 SvncSignas |
i-Directional Artifact Settings
Stud Honewwwell Ports
udy Type 0 ow :
s 5 Iizzed Block | l— Spikes |
Presentation Color Settings | Presentation Color, Settings g| l_ EE— | - Eye Blink |
Signal panes | Fonts | Colors Signal panes | Forts | Colors l— Eveursion | - EMG |
Time axiz Signal axiz Az font Chanrel name font Brain State Classifications
Show guidines Show guidlines ()12 pt [zmall) (12 pt [smal) Alert - Drowsy ‘workload
Show values Show values () 14 pt [medium) (14 pt [medium) - High Vigilance | l— Extreme |
Panes share values Show waoltage 16 pt [large) (=16 pt [large) - Low Vigiance | l_ High |
O Major marks (=) Major marks l— High tipha | - p— |
(%) Minor marks O Minor
l B vere | lw |
i l— I alid | - Distraction |
- EMG
%
., QK | Cancel | Spply | Help
v
E.
o tor menu allows i artifact routine that you wish to have visually
. These, selection e real time and off-line modes.
o opitor menu |provi n to present stimulus and/or response markers
lertngss emory Profiling (AMP) Software.
o To select an optign fo mpni

k sﬂo d appear next to all items that have been selected for viewing.

File Edit View Operations 3Settings | Monitor Help

O & S v \iew saturation C%u m

w Wiew excursion
. Time scale: | 10 gec + |Monitargain: |, view spikes

v \iew Eye Blink
Session Infarmation v View EMG
. aradigm Events I [AE==T Il ETCH
Subiject Murnb: =
LBIECEIRLMREr 10 v \iew MissedBlock Ervent marks only

Group i} Event marks with lines
Study Type 0 L J
Session Type [0 RF Channel: &

Iteration Number | g Acquizition Dperations Selected
Sen MALE Technical Monitoring : ]
File Mame [.ebs]: | 0oooon Real-Time taonitaring : ]

Faadhzcl Alzre - 1
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Chapter 4: Recording Physiological Data

A. Establishing a Connection with the Wireless Headset System

Prior to acquiring any data with the head and host units, the Sensor Headset Softwar
assign a Com Port to the system. Follow the steps below to assign a Com Port:

1. Plug the host unit (Class 2 Blue Tooth Dongle) into the desired USB Ppit. The host unit
should be within 30 feet of the head unit to ensure proper data trangmission.

2. Turn the head unit on. Wait until the green light appears indiCatifig|the tvq units are
linked and functional.

3. Click on Settings, Wireless Set-Up and Find RF. The prggram will automatically select
what port the host unit is assigned.

4. Select OK and close the software program to save the changes,.

The firmware automatically assigns alternate channels \when more thén 0/ e Sensor|Headset are
used in the same vicinity.

B. Selecting Signals to be Presentation

e levels of Artifact identification: “none” is the

regjons colored and “Decon”

displays the signal after deconta ifact: a ple below. Artifact will
i sertfation Color Settings™ option.

The signals can be presented in ongf thrg

AN DN B~ W=
D)
o
=
-
=
o
.
¢
<
o
—_
o
=
(&)
=
=
g
e}
-
5
o
=
=
=
o
o
=
o
=

#liiEeghcq 7.08.49 - Untitled

File Edit Yiew Operations | Setkings Monitor  Help LiEbElEY

—~ Channel Settings PeakToPeak Atifact 10 Tech
J D = | é ‘ LA || anne _ - 1 = Ch#t Mamed Ch Channel Mame 1 Range Set Mone: Identify: Decon: EB Monitor
Tech Monitoring Thresholds ... Delete
i : i . - 1. -
J Time scale; Im - vl Moni  wwireless Set-up ... VEOG LI Setl v O Oc¢ O
Sync Signals ... 2 FzPO T setl w| O @ O
 Session Information i ; _
Display Missed Blocks k. 3 = ETRE e W O o O
Presentation Color Settings .
Subject Mumber I tatus: 4, -
| 705 U Parametersh, I Fz e setz w| O [T I F |
Graup |1 AP Servet .. |-D|r§ct|n_nal 5. Cz 500 % setz v | O [T I F |
Homeysiell Forts e
Study Type ID i - & FO 500 % setz v O [T I F |
Session Type I— Show Classification
Iteratian Nurb " RF Charnel: £ Charnel Setting Mame : | Real-Time Clazsification w et et
(EEED [T |2 rAcquisition Operations | [ Tech Manitoring Defaul
G = 1 - e e Fieal-Time Classification Default
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Identify Decontamination
100 100 —
2 EMG 7s|— Saturation L Eye Blinks
& | 50 t /
m v — ¥ \

n?.muw. PR _ WW% . P }LM PRIV, GEPLTT W Aw[
a5 W K "w [l A A S

5 Excursions

-100 |
100
o o 0 0 fas 0 a0 3510 8520 383.0 5540 3350 3560

C. Selecting Real-Time Classification

The Sensor Headset software contains specific algorithms that
second of EEG data in various brain state classifications. Classifi
time (with a two-second processing delay) or in offline-analysis.

EEG, definition files must be created before applying glassificatior
information on definition files).

e [capable of classifying each
cations gan be vigwed in real-
i ch person has unique
apter 4, Section E for

A “Real-time Classificatio i n” to turn the Real-Time

Classification On. There i . Turn this on to hear an
alarm when a large a '

3 Definition files must be| created cation of an individual’s data.
Click on the “Def File” e’that corresponds to the individual
that is perfo 7 on creating definition files the next
section.

4. Click

File Edit “iew | Operations Settings  Monitor  Help

O = & Real - Time Classification

. Time scals: |1

Real Time Class ) 0On (=) 0ff

Session Inforr  @Eneration Outut Files 4 FIF Link
Real-Time Classification Feedback Alarm: ) 0n (&) 0t
Subject Murr Tech alarm ... RF Statu
Emup @ Bi-Dirg Def File:
Stuly Type  Make Definition File.. O Urid

5. Verify that the “Real-Time Monitoring” box is highlighted in the Acquisition Operations

Selegted box of the main screen. If the Feedback alarm was enabled, the “Feedback
Alafm” box should also be highlighted.

6. Select the Real-Time Classification channel setting from the Channel Setting Acquisition
box on the main screen.

7. Select the “Presentation Color Settings” from the Settings menu. Select the “Colors” tab

and choose the colors to be used in Real-Time Classification.
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File Edit Yiew Operations BSEELyEE

Monitor Help
=S % Channel Settings 3

. | Tech Monitoring Thresholds ...
Time scale: |10 gee | Moni Wireless Set-up .. CWwWaD message:  received 1
. . 5 Signals ...
Session |nformation ¥nC Signal k.

Display Missed Blocks
; Presentation Color Settings tatus: .
Subject Mumber  [123

Group ,4_ CWAD Parameters ... - Directionsl Iritiate
" Uni-Directional RF Link
Study Type ’57
8. When the Real-Time Classification feature is enabled and EE atg Acquisition has
been initiated, a colored box will appear at the bottom of acquisition screen that
represents the particular classification for that second (ep of EEG. Therg will be a

two second lag in real-time classification.

C. Selecting Tech Monitoring

The Tech Alarm Thresholds provide the capability to agjust the setting%pr high and levels
of artifact, impedance levels or battery voltage that triggers the Tech Alarm.

The audio Tech alarm sounds and the Tech Alarm icon flashes when high levelstof artifact and
impedances, or low battery voltages are measured.

Follow these steps to enable Tech itoring Ala en\acquiring data:

1. Select “Tech Alarm..! peratio

2. An “Alarm Parameters’ ilf appear/qnd you)should select Tech Alarm “On” and
‘COK’7.

File Edit “iew Operations Setkings Manitor Help

D =& %

- Time scale: |1

S ession Inforr Generﬁtlon Out|l:u.ut F.|Ies B &larm Parameters §|
Real-Time Classification =

A Tech Alarm ...

Techdlam: (3 0n (& 0ff

Group
Study Type Make Definition File. .. ok
— ok |
3. Verity that thé “Technical Monitoring” box is highlighted in the “Acquisition Operations

Selected” bOx on the main screen.

ech Monitoring thresholds” from the settings menu to set low and high
olds for artifact, impedance and battery levels. Setting a threshold to zero means
that that threshold will not trigger the Tech Alarm.
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Tech Monitoring Tresholds El

Interval Threshalds

targinal Paor Bad

Fil= Edit “iew Operations | Settings Monitor  Help EME - M e
O =2 & Channel Settings bl oCw [ Seten st
— a Escursion -%/Min
: Tech Manitoring Thres .
Time scale: |10 sec » MO wireless Set-up ... i Missed Blacks /Min 3+ [+
5'}"|'I|: 5igna|5 500 Impedance - k2 High
Session Information Display Missed Elacks k A

Eve Blink Threshalds

Sulzch s Presentation Color Settings B ' Ickertiy Eina Thresholds
ey Morm 2-4

Group 0 AMP Server ... Direction vamr.as: [1e0 Morm 48
hi-Directid

Session Threshold
Study Type 0 Honey'Well Ports Merginal Foor Bad

b+ P+ %5 M+ Pe X5 M+ Pr %5

e [20 1030 20 [z0 40 s a0 o

Satur
G [z 19|96 0 [20 49 50 |30 0

Blocks
Tatal

- - - —

5. Select the Tech Monitoring Channel Setting fr:
the main screen.

the Channe] Sétting Acquisgition box on

"

Channel Map
PeakToPeak Artitact 10 Tech
Chit MamedCh Channel Mame P Range Set Mone: |dentify: Decon: EB konitar
1. |vEDG | 1000 % O O © O
2 |FzPO | 500 3 Sett w| O o]
3 2P0 | 500 3 @l @ @
4 [E (50 2] [se2 v O o o
5. = NEE O O o
B. ] NEE O e
Show Classification
/ Channel Setting Mame |TechMonitoring v| [J5et1 [J5et2
Tech Monitaring Default
[] RealTime Classification Default

6. Once fen
artifagt 1

abled, you/can|click on the tech alarm icon to view a five-minute history of

Colorles intal data

Yellow 4 ihal threshold is met
Orange threshold is met
Red =B reshold is met

Ident F=P O 96

32
M} 0 Fe W l_,”,-"i.l?'_,ﬁ‘__,-ﬂlr
Lo KV

ST A T T
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D. Impedance Monitoring  T—
Impendance check Chit Mame

% Click on on the main
screen, then click “All” to run impedance on all channels or

1. YEOG measunng

perform impedance on individual channels by selecting “Run”. |* ™"
If the Tech Alarm is turned On, audio and visual notifications |* ™
will be presented if an impedance level exceeds the Tech |* &2
Alarm threshold. 5. POz

E. Ref
If a sensor fails the impedance test, add conductive cream 7. F2sPlz
remove hair below the sensor or abrade the scalp. B Cz+PDz

9. WEOG+HEODG
Select Impendance check again to retest.

Ve

ile name using informatioh inputted in

0

I LLLLLLLES

E.  Selecting File Name
The Sensor Headset software assigns an eight-

Session Information. All session information fields . .
Sezsian Information

automatically ~ SublectMumber [i53

° Subject Number: three

inserted if less than thre Group e
. Group: one digit <1 er-bdldncing  Study Type 5
pl‘OtOCOlS. Session Type ’5;‘7
o Study Type: digit 3 ¢ ested under | ation Number C—

Sex MALE

o Sessio igits (Eyes Open), 12 (Eyes
Closed) hoice[ PSychomotof Wigilance Task) for the = Mamelebsk 12345678
baseline|conditions.

° Iteration Number; one |digi for use when two or more sessions with the same
session type are recorded an the same day.

g Signal dl}ﬁuz Acquisition

|1 Z4
Start /P%se Stop

File Edit ‘Wigw Opebtinni Se&ngs Monitor  Help
] ]

F. View

0z & %
. Time scale: | 10 geg + | Monitor gain: | 4 v
384 |
o Adjust the time scale to select the number of epochs to be presented to the screen.
o The monitor gain increases the resolution of the signal in proportion to the peak-peak

settings established in the Channel Map.
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o To change the number of horizontal lines in each channel for recognition of the microvolt
level of the signal, select Settings, Presentation Color Settings, and Signal Panes. Major
presents two lines above and below the zero line (see example below). Minor presents
four lines above and below the zero line.

J Use the Start, Pause and Stop buttons for recording.

o Select Set 1, Set 2 to present the channels assigned to the respective sets in the Channel
Map.

J Channels can be selectively hidden so that the remaining channels app€ per on the

the channel) to
jght).| Tlo hide the
el. Select

screen. If you wish to hide a channel left click (in the general ar:
highlight the channel to be hidden (Left click a second time to un<hi

<« to present all channels in the set.

File Edit Wiew Operations Settings Monitor  Help

D & H m - - o B

S

: Time scale:

Right Click to highlight
channel, V¥ to hide

G. Acquiring Baseli

Acquire Bazeline D at

Click on
Enter a three

N —

Acquire Baseline Data

It is now time to begin

Subject Mumber:

Filez Location:
Save az Default

Cancel ] [ QK ]

If you are ready to begin, press {Yig8

Z

4. The three five-minute baseline tasks are:

3 Choice Vigilance Task (3C-VT) (5 minutes):
> Stimuli consist of 3 shapes: upside triangle, downside triangle, diamond
> Subject presented w/ one shape at a time, in random intervals
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>

Subject instructed to press ‘Yes’ to upside triangle, ‘No’ to other stimuli

Eyes Open (EO) (5 minutes):

>

>

>

Eyes Closed (EC) (5 minutes):

Subject responds to a red circle presented at 2 second intervals (EO), or a
tone sounded at 2 sec. intervals (EC).
If a subject’s response time is > 5 seconds, he/she will receive ap’alarm
sound. If the alarm sounds twice, the session is automatically ted,
and will need to be rerun.

If a subject’s response time is >3 seconds, 10 seconds is addec
of the session, for a maximum task length adjustable by the

the length
P|program.

>

>

5. After baseline acquisition is
definition files for the subjex

BALERT603-B-REV2

Subject keeps eyes closed and responds to a tefie ded at|2 second
intervals.
If a subject’s response time is > 5 secondghe/she will receive| an alarm
sound. If the alarm sounds twice, the sessio1 matically terminated,
and will need to be rerun.
If a subject’s response time is >3 gg¢conds, 10 $ is added to the length
of the session, for a maximum task I¢ngth adjustable by the AMP)| program.

To ensure good data quality, it iy critical that th¢ subject does or flutter

their eyes during the EC session.
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Chapter 5: Viewing Previously Recorded Data

A.  Selecting the Off-line Viewing Mode:

Previously recorded signals can be visually inspected:
e with or without artifact identified and/or decontaminated, /\
e with or without brain state classifications.

The presentation of the signals can be made either in:
e real-time playback, or

e off-line viewing mode

To open a file for off-line review:

1. Select File and Open.
2. Browse to find the record of interest and press Open. /‘
&l Eegcq 7.08.49 - Untitled = 21/
File Edit ‘iew Operations Settings Mo - .
e G L SR Look in: IE?DE j += = Ef- —
MNew Chrl+ I = e
Qper... 0 [ JBatch2.11-3.85 blend 0000 1211 51650 oA 70511351
Save CHl+5 nitor gair; |2 _IBatch v 2.10-3.82 E?DSI 1405
— _lBatch v 2.11-3.85 BB 70511408 —
Save As...
_1Batch v 4.06-3.77 E?USIHSI
Prink, .. Chrl+F | CPAFP Data E?DSI 1703
Prink Preview = 70511111 B ros11704
. = 70511121 5?0511930
Prink Setup... — =
70511122 BB 70511931
Pecent File I R 70511161 BB rost103z
70511231 E?DSI 1933
Exit — R 70511251 BRrosti034
r
| [teration Mumber |2 2l
e 1 File name: | RER] | Open |
Files of type: IEbs Files [*.ebs) j Canacel |
FA|

tp the Channel Settings\Na apply the settings for an existing channel map.
i instryctions provide for data acquisition (see Chapter 4, section B,
lecting Signals to be(Presented) to adjust the Channel Map options.

Channel Map
PeakToPeak Artifact 1D
Chi#t Mamed Ch Channel Hame Wi B ange Set Mone: [dentify: Decon: EB
1|1 =] [vEoG I [se =] # T I T
2 |2 =] |rFoO foo H [sen 7] T ¥ F W
3 [3 7] [cFo fo = [miz T F PR
44 =] |Fe 0 = [ T F T
5[5 =] I b0 H [ T ~ T
6 ¢ =] JFO fo H [z F F T
Show Classification
Channel Seting Mame : (FIE R ¥ Set1 [ Setz
¥ Oif-line Defaul [STANDARD EBS TAELE |
¥ Brain State Clazsification ﬂl I??2_MED41?_.~’-‘-.13
" Fealtime Playhack Apply | Cancel |
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4. When you check Real time playback, the file will retrace as if it were being acquired for
the first time and you will be unable to scan throughout the file. When the Real-time
Playback box is unchecked, the conventional off line review mode will be presented.

5. Brain State Classification: Classifications will be generated when this box is checked for
either of the off line viewing modes.

6. If you check Brain State Classification, you must click on Def File and select nition
file to apply.

7. To save the unique configuration settings, type in a new Channel Settin
Off-Line Default. Each time a file is opened for off line viewing, the

1e and check
settings will be

presented.
8. Click Apply and the Channel Map screen will disappear.
0. See Chapter 6 below to select the files to be generated before edntinuing.
10.  Press the Start box and the session will processed.
11. When processing has completed, the signals selected wi hannel Map will be

presented and the output files will be saved in the designate

B. Off-Line Viewing

hannel for recognition of’the microvolt
s, and Signal Panes. Major

o To change the number of horizontal lines in gac¢h

presents two lines above and belqw the zerq le below). Minor presents
four lines above and belo rd line

o Use the Start, Pause a op buttgns for red

J Select Set 1, Set 2 to p hannel respective sets in the Channel

Map.

Start Pause fSto

File Edit Wigw Opebtiuni Se&ngs Monitor  Help
D= & in =

o Time scale: | 10 gec | Monitor gain: |4 "

| 354 |

v

J Channels can be/s¢lectively/hidden so that the remaining channels appear larger on the
screerl. |If you wigh to/hide a channel left click (in the general area of the channel) to
highli h{ the c el to' be hidden (Left click a second time to un-highlight). To hide the
highlighted chanmel, select the ¥ or right click. Select A to unhide the channel. Select
<« to prgsent/all channels in the set.

File Edit Wiew Operations Settings Monitor Help

D= & 1 = - - ey Hw]
: Time scale:MDnitol gain:
LS. '

¢ Right Click to highlight
A
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A sample screen is presented below, note:

QT_E? EegAcq 7.08.49 - Working offline : H:\_AMP Data',_Apnea AMP5705%,70511231.ebs
File Edit Wiew

The artifact colored in the Identify channels that is replaced with zero values in the
Decon channels.

Eye blinks are colored in the same region for both Identify and Decon, must the artifact is
removed in the decon.
The stripes at the bottom of the screen present the brain state and workload le

The stripes and vertical lines identify the start of the PVT stimulus until th
responds.

=181 %]

Operations  Settings  Monitor  Help

J 0 = ‘é | ® 1l = | A v 4 |Hu BT &l P sentation Color Settings x|

J Time scale: |1gsec ] Monitor gair: |25 =] Set ] | Set 2 | Eole | l_ Signal panes | Fonts  Colors |

YEOG

Ident FzPQ

Decon FzPO

Ident CzPO

Decon CzPO

Vigilance
Workload

[] [iad| <]

Far Help, press F1

102

198 [\A\M I_ Background I l_ Axes |

64

O%N - Channelnamsl l_ Guidlines | W
W - | R
poser M S

Arxes values |
Off-ine &nalysis - Paradigm Events

- Corect I - RT Event Markl

0 o AW, o I_ Inconect | - Highlghted | . MM
:Zz | rj Fq (L - Missed I - Sync Signals | W L& J\’f

96 Adtifact Settings

:: I_ Missed Block I l_ Spikes |

o B N T Ny || savaion | I EveBin:_ | i B ol ™t Y P A P
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Chapter 6: Generating Output files

A.

#lif Sensor Headset_ACQ 7.08.50 - Untitled
File Edit “iew | Operations Settings  Monitor  Help

EEG Indices (PSD) by Epoch or Overlay

[DZ& > o 0> = EA
=  Pause
| Time scale: W e Sett | setz | Geto|[T Channel Mame Faw Dec
- DT Genaration Qutput Files Channels I"-«-"EDG l_ |7
Real-Time Classification Cutput Files
Subject Murr Tech Alarm ... Generate stimuli oubput IFzPI:I |_ |7
Eiaup About HardwarefEafmare ..., Brain State Report
T Tt it B
Study Type _ Make Defirition File... Uni-Directional IEZPD r~
T
i Fz v
Seebn | RF Channel: A I -~
Iteration Number IEI —Acquisition Dperations Sele II:z |_ |7
Sex I M&LE = I Technical Manitaring -
File Mare [.ebz):  (0oooon Real-Time Monitoring : IPI:I I_ |7
Feedback Alam: [5TANDARD CHANNEL T& |

To compute the|PSD for Eppch 3§ in the

Impendance check

2

Channel zetting

Acquisition I STaMDARD CHAMMEL TAE

Cancel | ak I

Off-Line IST.&NDAHD EBS TABLE

ions from
erest. For
V.

End Epoch

Start Epoch

x|

|45 |3052

¥ EEG Indices [PSD]
[T TestFiles

ample below, the values obtained from overlays 38.0,

38.1, and 39.0 are averaged! Alternatively, the PSD values for each overlay can be generated.

38.0 38.1 39.0
> >
——

s

6.0 T ]

2.0 n

40.0

Using the Channels option, PSD results can be generated with raw data (Raw) or after
Decontamination (Dec). If decontaminated output results are selected, the PSD in the range from
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1 to 9 Hz will be labeled Dc instead of Hz, reflecting the impact that the eye blink
decontamination routine has on these frequencies.

The output file (generated individually for each channel) includes columns identifying epochs
determined to have saturation (Sat), excessive muscle artifact (EMG), insufficient data (Inv)(as a

99999 is inserted in the PSD file.
generally the only level that should be excluded from analysis. The EE
provided beginning with Hz1 (labeled DC1 for decontaminated data),
frequencies (Hzl and Hz2) are affected by the high pass filter and

Unique output files will be generated for each channel selected.

Logged:

Raw EEG by epoch: 8-digit file\name FzPO |L ep.psd
Decontaminated EEG by epoch: 8-digit file hame FzPO Tdeq| ep.psd
Raw EEG by overlay: 8-digit file name FzPO |Lraw ov.psd
Decontaminated EEG by overlay: igi ; D |Ldec ov.ps

Non-logged:

Raw EEG by epoch: Nraw_ep.psd

Decontaminated EEG by epoch; D _MNdec_ep.psd

Raw EEG by overlay: " Nraw_ov.psd

Decontaminated EEG by overlay: O Ndec ov.psd

The first 8 colupns are, formatt
Sessnum | epfiufn | \sek | SaEPO | EMGHPO| INVFPO | Eyeblink | Epclass
53411111 37 | | o oo /0 0 1 0
53411111 38 0 1 0 1 0 0
53411111 39 0 ] 3 0 0 0
53411111 40 / 0 0 0 0 1 0
53411111 41 [/ o/ 70 0 0 1 0

Note the sequence im/the epnum column to designate the overlay when selected:

Sessnum | epnum Dc1FPO | Dc2FPO Dc9FPO | Hz10FPO Hz39FPO | Hz40FPO
53411111 37.0 0.443846| 1.002631 -0.034824| 0.493816 -0.141100| -0.432520
53411111 31’.1 99999 99999 99999 99999 99999 99999
53411111 57{8{0 99999 99999 99999 99999 99999 99999
53411111 38.1 99999 99999 99999 99999 99999 99999
53411111 39.0 99999 99999 99999 99999 99999 99999
53411111 39.1 0.654632| 0.979675 -0.677170| 0.668683 0.642560, 0.432266
53411111 40.0 0.475813| 0.862993 1.066940 0.680225 -0.473269| -0.438904
53411111 40.1 0.775692| 0.856615 0.406896| 0.590719 -0.371120| -0.711514
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B. Brain State Classifications

1. Files generated for the epoch by epoch classification of brain state are labeled as = 8-digit
file name BrainStateEp.csv)

Epoch SatFPO EMGFPO INVFPO SatCPO EMGCPO INVCPO BrainStateWaorKClass
22 0 9 1 0 5 0
23 0 5 0 0 5 0 2
24 0 0 0 0 0 0 8 D.1
25 0 0 0 0 0 0 7 .5
26 0 0 0 0 0 7 D.5
27 0 0 0 0 0 7 D.5
28 0 0 0 0 0 3 D.7
29 0 0 0 0 0 3 D.7
3. The brain state numbers correspond to the follpwing classes:

1 = Excessive EMG
2 = Invalid, insufficient data due to decontamjfation
3 = High vigilance

5 = sleep onset

7 = low vigilance

8 = relaxed wakefulness

4. The workload numbers ¢or
0.1 = Distracted

IL'J:'SEnsor Headset_ACQ 7.08.50 - Working offline : H:,_AMP Data%_AMP ¥alidation', 7724 77211111.ebs
File Edit View | Operations Settings Maonitor  Help

Skark Ds CW Brain State Reporkt
ﬂ Pause | iz S m
| Time seale: 107 stop Set1 | Set2 | GoTo|| Sossion

Generation Output Files Channels
Real-Time Classification CQukput Files
Subject Mur  Tech Alarm ... Generate stimuli output

—— Drefinition File :
Eiaup About HardwaresSofbware ... Erain State Report ; : _
UriDiectional 11 1| [HISAMP Data_AMP Valdstion' 77217 72_HE @

— Session Infor

[ _AMP D atah_AMP Validation 772772111 @

Slurdly Tog M?ke Definition File. ..
Session Type I'I‘I RF Channel : A st |45 = |3054
Iteratian Mumber I'I— Acquisition Operations Selected — Generate
B Im Technical Manitaring : _J ﬁ S;mma{y a
File Name (ebs} 77210111 RealTine Monitoring: (i -
Feedback Alarm : _J I

Channel setting
Acquisition [STANDARD CHANMEL T2BL ] _. |
I Oifline  [STANDARD EBS TABLE 7] .|

Impendance check
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Sensor Headset Model 603-B Specifications

System Specifications - for Head and Host Units

RF Band 2.4 to 2.48 GHz (ISM band)
Antenna On-board
Transmission Mode Bi-Directional \
Data Transmission Range ~ 30 feet, line of sight
Average Data Loss <0.1%
Transmission Power ~1mW /
Power Supply 2 x AAA 900 mAH NiMH batteries | ||
Operating Time 7.0 hours between charges
Power Consumption ~80mA @2.5V
Battery Charger External, interface via Charging Jack
User Control ON/OFF /
Indicator LEDs Green = in sync with/head unit /
Red = device on but hqt in sync with ead Unit U

Number of channels Six: 3 x bi-polar and 3 X uni-polaf i
Sampling Rate 256 samples/second )\ | Ve
Dynamic range + 1,000 pV, sufficibht foy either BEG or EOG
Resolution 16 bit— [\ 0\

% z and 65Hz jﬁ: Eﬂa A{Itenuatlo ) obtained digitally
Bandpass characteristics V»élfgig a-Delta/ A/D conyerter \9
Noise 2 pV peaktopgakl” \ \

On-line impedance monitoring | Initiated by host/g6mputer usig bi-directional link

Connector Interface 2-pin/Hi-Rose onnectof f6r Sensor Headset

N | [l | )

Head Unit Dimenp@g \ ” )166g X 2.25”/¢vide x 1 deep

Head Unit Wejght” \ | 1 ovnces with batteries

Case Mater,iﬂ ABS / /
Host Unit | \ (lass\2 USB/Blue Tooth Dongle
Software
/ / jzzonaf computer with Pentium/MMX 450 MHz or higher
Compatibility, essor (or equivalent) with Windows Operating System

Estimated Fil¢ Size per Mjhute/| <30 KB/Min/channel

Recharging Batteries on Head Unit

Provided by USB port/on host | 350 mA @ 5 Volts
workstation

Recharging Cabllg/ 10” cable terminated a USB A connector and a HiRose
connector on each end

Sensor Headset and accessories
|78

Medium = Nasium to Inion ~36 cm. From Inion: POz =

Headset and Sensor Strip 72cm,Cz=18 cmand Fz=25.2 cm
Sensors Silver-Silver Chloride coated ABS
Highly conductive, electrolytes and preservatives in non-
Electrode Cream ionic, hypo-allergic base, buffered to skin pH
EEG Sensor pry tool 2” long
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Environmental Conditions:

Enégﬁg;ggﬁtal Operation Transportation Storage /\
Temperature 5°C to 40°C -20°C to 70°C -20°C to 20°¢” \J
41°F to 104°F -4°F to 140°F -4°F 10" J40°F
Relative Humidity 15% to 95% non-
COH(ifinsing. tl(l) FEeC 15% to 95% non- /YTA) 95% non-
compliant wit i
60601—11), sub-clause 44.5 condensing /\ cqpdensing

Preliminary Specifications, subject t(g:h ANge

A
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Compliance

A. FCC

more of the following measures:
e Reorient or relocate the receiving antenna.
e Increase the separation between the equipment and receive
e Connect the equipment into an outlet on a circuit different frot
is connected.
e Consult the dealer or an experienced radio/TV/te¢hnician far

\
This device complies with part 15 of the FC( [Rulgs. Oper
following two conditions: 1) This devi

m tHat to which|the receiver

elp.

ipn is subject to the

rference, and 2) this device

must accept any interference receiv,

operation.

including interfer that may cause undesirable

Table

Guidance and manufacturer)s declaratibh — electromagnetic emissions

The Model 603-B is int,

ded fir use in the efegtromagneti nviroth specified below. The customer or
the user of the Model693-B should assure that\it is used in guch an environment.
Emissions Fest \ \Conpliairce | [Electromagnetic environment - guidance
Th del 603-B uses RF energy only for its internal
RF emissions Group 1 ion. Therefore, its RF emissions are very low and
e not likely to cause any interference in nearby
CISPR 11 electronic equipment.
RF emissions The Model 603-B is suitable for use in all
CISPR 11 Clas establishments, including domestic establishments and
those directly connected to the public low-voltage
Harmonic emissjons v power supply network that supplies buildings used for
IEC 61000-3-2 N/A domestic purposes.
Voltage fluctuatjons/
flicker emission N/A
IEC 61000-3-3

74
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Guidance and manufacturer’s declaration — electromagnetic immunity

The Model 603-B is intended for use in the electromagnetic environment specified below. The customer or the
user of the Model 603-B should assure that it is used in such an environment.

Immunity Test | IEC 60601 test level | Compliance Electromagnetic environment - guidance
level A

Portable and mobile RF communications
equipment should be used no closer to an

transmitter.
Recommended separafi ist

Conducted RF 3 Vrms 3 Vrms d=1.2 \/ﬁ
IEC 61000-4-6 150 kHz to 80 MHz

Hz|to MHz
1H 2)5 GHz

Radiated RF 3V/m 3V/m
IEC 61000-4-3 80 MHz to 2.5 GHz

imum output pow¢r rating of
vatts (W) according to the
cturer and d is the

iration distance in meters (m).

( Interference may occur in the vicinity of
?equipment marked with the following symbol:

4 @)

NOTE 2 Thesg¢ guidelines ma pplyin all situations. Electromagnetic propagation is affected by
absorption and reflgction fro ruct

NOTE 1 At 80 MHz, the hi freqiy range applies.

objects and people.

a

w

Field strengths from fixe ansifitters, such as base stations for radio (cellular/cordless) telephones and land
mobile radios, amateur radio/AM and FM radio broadcast and TV broadcast cannot be predicted theoretically
with accuracy. 1 electromagnetic environment due to fixed RF transmitters, an electromagnetic site
survey should bg¢ considered. If the measured field strength in the location in which the Model 603-B is used
exceeds the applicabte RF compliance level above, the Model 603-B should be observed to verify normal
operation. If abhormal performance is observed, additional measures may be necessary, such as re-orienting or
relocating the
> Over the fféquency range 150 kHz to 80 MHz, field strengths should be less than 3 V/m.

Table 206
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Recommended separation distances between
portable and mobile RF communications equipment and the Model 603-B

The Model 603-B is intended for use in an electromagnetic environment in which radiated RF disturbances are
controlled. The customer or the user of the Model 603-B can help prevent electromagnetic interference by
maintaining a minimum distance between portable and mobile RF communications equipment (transmitters) and
the Model 603-B as recommended below, according to the maximum output power of the communications/‘
equipment. N\

Separation distance according to frequency of transyixér
Rated maximum output power m
of transmitter 150 kHz to 80 MHz 80 MHz to 800 MHz 800 7 tq 2.5 GHz
W d=12P d=12+P =1.24/p
0.01 0.12 0.12 \[ 7 028
0.1 0.38 0.38 0.78
1 1.2 1.2 2.3
10 3.8 3.8 | 7.3
100 12 12 / 23
For transmitters rated at a maximum output power not listed above, the recommended a ion distance d|in
meters (m) can be estimated using the equation applicable to the frequency of the trans e where P is|thg
ufacturer.

NOTE 1 At 80 MHz and 800 MHz, the separation distance for th¢ higher frequency frange applies.
NOTE 2 These guidelines may not apply in all situations. Electrpfnaghetic propagation is affected

maximum output power rating of the transmitter in watts (W) accorgding to the trangmi fé
a

absorption

and reflection from structures, objects and people.

Cq m/pliant W[itl)// \ \
#1-1, CSA 601.1

Safety Standards: 1EC 6
2601-1, EN86S, EC 60601-1-2 2™ edition

Nuternally ppwered B battery

Tkie BF — /Aé;plied part

B. General Compliance
Item

/

Equipment classification

Type of protectlon

Degree of prot n agqin t
electrical sh ¢k

Mode of operation Conthqu
Degree of protection aga IEK‘\g)é/Ol-l, sub-class 44.6 IPXO
ingress of water/liquids

Degree of Saflety in presjn?e of| ;UL 2601-1, sub-clause 5.5, Not suitable

flammable mixtures

Applied sensar label to/76ica&/

Type BF applied part
Attention Symbopl, congult
accompanying docuirientation

External case gr:?de/ with non-
ic

conductive p,
Case mech#fically strong

IEC 60601-1 Symbol 2 of Table DII of Appendix D

IEC 60601-1 Symbol 9 of Table DI of Appendix D

IEC 60601-1, sub-clause 16(b)

IEC 60601-1

CAUTION: Changes or modifications not expressly approved by Advanced Brain Monitoring,
Inc. could void the user’s authority to operate the equipment.
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Software License Agreement
Copyright © 2003 Advanced Brain Monitoring, Inc. All rights reserved.

IMPORTANT - READ CAREFULLY THE FOLLOWING SOFTWARE LICE

AGREEMENT (“LICENSE”) BEFORE BREAKING THE SEAL ON THE SOFTWARE
PACKAGE CONTAINING THE CD. BREAKING THE SEAL CONSTITUT UR
ACCEPTANCE OF THE TERMS AND CONDITIONS OF THIS LIC TH
RESPECT TO THE USE AND POSSESSION OF THE SOFTWAR DNTAINED

THEREIN.

IF YOU DO NOT WISH TO BE BOUND BY THE TERMS AND ITIONS OF THIS
LICENSE, PROMPTLY RETUN THE PACKAGE WITH T EAL'INTACT ALONG
WITH THE SENSOR HEADSET PRODUCT TO WHICH I

ADVANCED BRAIN MONITORING, INC. retains full oy rights to the software
program (“Program’) and documentation and upon pgyment of th¢ se price df the Sensor
Headset product grants to the Purchaser a none i icense subject to the fgllowing
conditions:

used only on one computer at3
license, transfer or use the Prog
not alter, modify, decompile, tr

documentation.

If Purchpser purchases )
Sensor Headset| product|purchase, it constitutes a single product with the Program that you
upgraded.

This Lic
be construed,|i
effect given to i

ed /made, accepted and delivered in the State of California and shall
verning by the laws of the State of California, without regard or
ther jurisdiction’s conflicts of law jurisprudence.
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Software Limited Warranty

ADVANCED BRAIN MONITORING, INC. warrants for a period of 90 days from the
date of delivery to the Purchaser that the Program diskette will be free from defects in material
and workmanship under normal use. In the event Purchaser within the warranty period notifies
ADVANCED BRAIN MONITORING, INC. of defects in material or worky
ADVANCED BRAIN MONITORING, INC. exclusive remedy will be to replace thé defe¢tive
diskette.

LIABLE FOR ANY LOST PROFIT OR ANY OTHER" COMMERCIAL | DAMAGE,

INCLUDING, BUT NOT LIMITED TO, SPECIAL, INCIDENTI]AL, i TIAL OR
OTHER DAMAGES EVEN IF ADVANCED BRAIN MONITORIN( AS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Some states/jurisdictions do not allow limitatigng on the durat varranty,
so the above limitation may not apply to you.

To return Program diskette to ADVANC C. under a
warranty claim, the Purchaser must first contact ADVANCED BRAIN MONITORING, INC.’S

e package containing the
diskettes being returned and shi ! I (N MONITORING, INC.’s
facility, freight prepaid. Anyr¢ iveEd \ XCED BRAIN MONITORING,
INC. without a RMA number shal e
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Product Limited Warranty

ADVANCED BRAIN MONITORING, INC. warrants the Sensor Headset products are to
be free from defects in material and workmanship under normal use and service for a period of
90 days from the date of delivery. The obligation of ADVANCED BRAIN MONITORING,
INC. under this warranty is limited to repair, re-work or replacement at ADVANCED
MONITORING, INC.’s option, of any Sensor Headset product which within the 9 ys from
date of delivery is examined by ADVANCED BRAIN MONITORING, INC. and, discloses to
ADVANCED BRAIN MONITORING, INC.’s satisfaction to have been defect;

For this warranty to be available to Purchaser, within 14 days of p

e ADVANCED

ADVANCED BRAIN MONITORING, INC. will not be/ réspoy or| and the
warranty shall not apply to, any damage caused by the following: s, |war, civil
disturbances, abuse, misuse, negligence, usage of incorrect electricp usage not in
accordance with the operation instructions manual, or normal wear|and tea.

This warranty shall not apply to any Sensor Headset product whi en repaired,
services, disassembled or modified by any py other th: ‘D BRAIN
MONITORING, INC. or the warranty card has been tampered with. “ laipa will be
allowed for Sensor Headset products damaged by [improper use dling after
deliver of the Sensor Headset product. Purchaser must file all claims resulting from damage in
transit with the carrier or carrier’s agent. Expenses {ncyrr¢d in connection with claims for which
ADVANCED BRAIN MONITORING;, It jay be

Upon submission of a w 1s\deemgd toshave waived any and all
other claims against ADVANC ~ i RING, INC.. ADVANCED BRAIN
MONITORING, INC. shall 1 g drchasen or 4o’ the Purchaser’s customers for
any incidental or consequenti ges, loss//of use |or other commercial loss, however
occasioned.

ADVAN BRAIN MAKES NO WARRANTIES,
EXPRESSED IED, ITHOUT LIMITATION, WARRANTIES OF
MERCHA (BILITY} FITNESS KOR RTICULAR PURCHASE OR PERFORMANCE
CHARACTERISTICS, EXCEPT (TENT SET FORTH HEREIN.
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Returns

To return a Sensor Headset product to ADVANCED BRAIN MONITORING, INC.
under a warranty claim, the Purchaser must first contact ADVANCED BRAIN MONITORING,
INC.’S Customer Support at (866) 677-2737 and receive a Return Merchandise Aut i

(RMA) number. Purchaser must place the RMA number on the outside of the 1
containing the Sensor Headset product being returned and ship the package to A (
BRAIN MONITORING, INC.’s facility, freight prepaid. Any returned a Sensor Hégdset product
received by ADVANCED BRAIN MONITORING, INC. without a RMA nuniber shall be sent
back to the Purchaser.

Service

The solid-state circuitry within the Model 603-B requi o periodic maj
calibration other than battery replacement. ABM does not recommmend fi¢ld repair ¢
603-B. The circuit boards in the Model 603-B are multi-layer bd
Due to the very small trace size, extreme care musf\be used when 1eplacing co
prevent permanent non-repairable damage to the cirguit board. |

warranty work shall be done according , harges in effect at the time
of delivery to ABM. All repairs 1fclude gte retes odel 603-B using factory
software and/or test fixtures.

Customer Sup

If you ha product, please first refer to this User’s Manual.
To obtain wa ANCED BRAIN MONITORING, INC. and
speak with £.Cy i epre i e prepared to provide: 1) your name, address
and telephong n g gadsetmiodel and serial numbers, and 3) an explanation of
the problem.
Telephone:
Fax:
Email: Support@B-Alert.com
Web: http://www.B-Alert.com

Mailing Address: 2850 Pio Pico Drive, Suite A
Carlsbad, CA 92008
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Warranty Information
(Retain this information for your records)

ADVANCED BRAIN MONITORING, INC. thanks you for your recent product purchase,, For
your benefit, we recommend that you record the pertinent details below. This informagton|will
be needed to submit a warranty claim or obtain service.

Sensor Headset Model Number:

Serial Number:

Date of Purchase:

Trademark Acknowledgements

B-Alert is a registered trademark, and Sensor Headsg
Brain Monitoring, Inc., Carlsbad, CA.

Windows is a trademark of TOS

All other products or brand name
companies.
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