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1.1

1.2

Getting Started

OmniSense Live User Guide

subjects in a series of tabs.

[ I e [
e

yom e
- 13

§

Fopmsiegs

Analysis will display data in a variety of
graphs and reports, as well as import log
data directly from BioModules

Click on the image that shows your system type, for a list of Quick Links

PSh Bluetooth Direct

BioHarness direct to PC

P Responder

Motorols KT Radio System

PEM Training

ECHD System

New Features - links to new features in this OmniSense release

Using this Guide - tips to using this guide

You are not connected to the internet - this is a local offline html document

PSM Direct Connect Quick Links

Follow the link for the relevant topic for your system

Troubleshooting
System Setup
Live Operations

Download External Log csv files
PSM Responder Quick Links

Follow the link for the relevant topic for your system

Troubleshooting

© 2016 Zephyr Technology



Getting Started 13

System Setup
Live Operations
Download External Log csv files

1.3 PSM Training Quick Links

Follow the link for the relevant topic for your system
Troubleshooting

System Setup

Live Operations

Download External Log csv files

1.4 Contact Zephyr

Contacts

Mail: Zephyr Technology Corp. 1 Annapolis St., Suite 200, Annapolis MD 21401
USA

Email: support@zephyrtech.zendesk.com
sales@zephyranywhere.com

Web: www.zephyranywhere.com

Phone: (+1) 443-569-3603

Fax: (+1) 443-926-9402

Zephyr Technology is a Division of Medtronic.

The information in this document is believed to be accurate in all respects at the time of publication but
is subject to change without notice. Zephyr™ Technology assumes no responsibility for errors or
omissions, and disclaims responsibility for any consequences resulting from the use of information
included herein. Additionally, Zephyr™ Technology assumes no responsibility for the functioning of
undescribed features or parameters. Zephyr™ Technology does not assume any liability arising out of
the application or use of any product, and specifically disclaims any and all liability, including without
limitation consequential or incidental damages. Zephyr™ Technology products are not designed,
intended or authorized for use in applications intended to support or sustain life, or for any application
in which the failure of the Zephyr™ Technology product could create a situation where personal injury
or death may occur. Should Buyer purchase or use Zephyr™ Technology products for any such
unintended or unauthorized application, Buyer shall indemnify and hold Zephyr™ Technology harmless
against all claims and damages.

1.5 New Features

OmniSense 4.1 April 2016

Miscellaneous Miscellaneous minor bug fixes and improvements

Logging Improvements to the BioModule firmware have greatly reduced log
download times

BioHarness Module [BioModule 3.0 9800.0153 (BT only) BioHarness3_v1.5.0.0_1G
Firmware Version BioModule 3.0 9800.0189v6-v9g (BT + ECHO)
BioHarness3_v1.5.0.0_2G

BioModule 3.0 9800.0189v9k (BT + ECHO + BLE)

BioHarness3 v1.5.0.0 3G

OmniSense Analysis |¢ Downloader bug which did not import accelerometer data from

© 2016 Zephyr Technology
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BioModule fixed

e New Demo data is now available, dated 2001

¢ An Android/iOS Readiness app is now available which will record
Resting/Standing HR & HRV and Survey data from at-home
orthostatic test and email to a recipient for manual entry to the
OmniSense database via OmniSense Analysis

OmniSense 4.0 N

ovember 2015

ECHO Mode ECHO now has 3 modes:
20x1: Up to 20 BioModules at 1 second refresh rate
50x2.5: Up to 50 BioModules at 2.5 second refresh rate
100x5: Up to 100 BioModules at 5 second refresh rate
Map Window Maps or satellite views can be displayed if supported GPS devices

are used. An internet connection is required for initial map download.
Snail trails, location heat maps, distance markers, zoom/pan
functions and a shuttle function

Improved HRV
algorithm

The HRV algorithm is more reliable in the presence of movement
artifacts

Accelerometer Data
Analysis

Additional accelerometer data analysis is now performed in the
BioModule, and a number of hew parameters can now be displayed in
the BioGauge

Readiness Testing

An orthostatic hypotension test is now described.

Audio Workout

Workout File Notes support audio text to speech

Support

QStarz BT1300ST The smaller Qstarz GPS is now supported
support

End-of-life Note that support is now removed for

e ISM BioHarness module

e Zephyr Z-Modem

e Bluetooth Access Point 28-device Systems (but not Bluetooth
Direct 7-device systems)

OmniSense Analysis

Google Map display

Altitude Zone display

Additional Accelerometry Variables

Automated Readiness Test Analysis + Subject Survey
Data filter wizard

Marker support - markers can be added in Analysis
Merge Sessions

Change Session timestamps, shift by an offset
User-configurable scaling of bar graph vertical scales
Categorization of Variables

e User-configurable default initial time period filter

BioHarness Module
Firmware Version

BioModule 3.0 9800.0153 (BT only) BioHarness3_v1.4.12.0_1G
BioModule 3.0 9800.0189v6-v9g (BT + ECHO)
BioHarness3_v1.4.12.0_2G

BioModule 3.0 9800.0189v9k (BT + ECHO + BLE)

BioHarness3 v1.4.12.0_3G

BioHarness Module
Log Format

New logging formats incorporating additional accelerometer data
e Enhanced Summary

e Enhanced Summary + Waveform

e Enhanced Summary + Development

© 2016 Zephyr Technology
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OmniSense 3.9.6

January 2015

Barcode Rapid
Allocation Tool

The process of assigning BioModules and GPS units to subjects, and
starting Live operations, can now be carried out by scanning pick

BRAT lists of barcode or barcoded devices and user IDs
Add GPS GPS devices can now be added to the system over Bluetooth®
Pebble Watch Latest versions of the BioModule support a Zephyr application on
Support the Pebble watch

Map Panel GPS location data in a side panel and a static map location in a pop

up window are now supported

OmniSense Analysis
Analysis

e BioModule logs can be imported over Bluetooth®

e Impact Angle now measured in degrees

e Teams and subjects can now be deleted

e Subjects can be moved to another team in the database
e Sessions can be moved to another player in the database
e Various minor bug fixes

BioHarness Module
Firmware Version

BioModule 3.0 9800.0153 (BT only) BioHarness3_v1.4.5.0_1G
BioModule 3.0 9800.0189v6-v9g (BT + ECHO)
BioHarness3_v1.4.5.0_2G

BioModule 3.0 9800.0189v9k (BT + ECHO + BLE)
BioHarness3_v1.4.5.0_3G

OmniSense 3.8.0

September 2014

Clock Bug In ECHO systems, device clocks are synchronized over-the-air
before recording of data starts. This eliminates a bug which showed
multiple subjects staring sessions at different times because their
BioModule internal clocks were not synchronized

Marker Bug The solution for the above bug also solves a problem where Markers

set in OmniSense Live did not show up in OmniSense Analysis

Motorola APX Radio

This radio type is nhow supported, both in conventional and trunking
mode. Specific firmware must be programmed into the BioModules -
specified in the OmniSense release notes, and they must be
Bluetooth paired to a specific radio. A specific firmware release must
be used in each BioModule. Details in the Product Release Notes.

Intensity & Load

High and Low Limits for Physiological (%HR ) and Mechanical (Peak

G) intensity are now configurable, allowing for intensity and load
calculations to be tailored for ranges typically seen in in a particular
activity

Training Thresholds

Lower limits can be set for Physiological, Mechanical & Training Load
values. If these limits are exceeded, the subject's name will flash in
their Training BioGauge, giving an easily-seen indication that preset
exertion levels have been achieved

OmniSense Analysis

See OmniSense Analysis Help for details:

e sessions can now be archived to zsf files to reduce the size of the
OmniSense database

e the Pro Impact report offers more comprehensive analysis of
Impact data processed from log files recorded on the BioModule.
The BioModule must be configured to log in Summary and
Waveform format, using the Zephyr Config Tool

BioHarness Module
Firmware Version

BioModule 3.0 9800.0153 (BT only) BioHarness3_v1.3.27.0_1G
BioModule 3.0 9800.0189 (BT + ECHO) BioHarness3_v1.3.27.0_2G

© 2016 Zephyr Technology
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OmniSense 3.7.15 October 2013

Bug fixes

Various minor bug fixes as reported

Analysis Reports

Support for Chinese language

Impact Processor
Tool

Now included in installer. Instructions added to Analysis Help file

Zephyr Config Tool

A new multi-device version of the Zephyr Config Tool now supplied.
Users are required to enter their name to start, and a log file of any
reconfigurations is created

Zephyr Firmware
Updater

A new multi-device version of the Zephyr USBUpdater tool now
supplied. Users are required to enter their name to start, and a log
file of any firmware updates is created

BioHarness Module
Firmware Version

BioModule 3.0 9800.0153 (BT only) BioHarness3_v1.3.23.0_1G
BioModule 3.0 9800.0189 (BT + ECHO) BioHarness3_v1.3.23.0_2G

OmniSense 3.7.8

April 2013

Bug fixes Various minor bug fixes as reported
Windows 8 Support |Support for Windows 8
GPS Support BioHarness can now log GPS data from a supported device while

configured to log Summary Data only - previously Summary and
Waveform format was needed, which resulted in long data download
times.

Windows Support

Security Certificates updated

OmniSense 3.6.1

November 2012

Log Download
Support for more
than 50 devices

For large ECHO systems, more than 50 devices can be added to the
OmniSense database so that logs can be downloaded automatically.
Only the first 50 devices will be assigned ECHO Short addresses for
radio communication. Any further devices will have a null value for
the short address. They cannot be used for streaming data
communication by ECHO when thus configured, but can be used in
logging mode.

OmniSense 3.6.0

October 2012

Bug Fixes

Various minor bug fixes

Help File

(This file). Updated screen captures, index & omissions.

OmniSense 3.5.1

October 2012 New Features

BioHarness Module
Firmware Version

BioHarness 2.0: v2.3.10.0_9800.0151
BioHarness 3.0 (BT only): v1.3.14.0_9800.0153
BioHarness 3.0 (BT + ECHO): v1.3.14.0_9800.0189

Dropped Features

Heart Rate Recovery

This can no longer be configured to display in the subject BioGauge.
It is not supported by PSM Training ECHO systems

HR@AT

This can no longer be configured to display in the subject BioGauge.
It is not supported by PSM Training ECHO systems

© 2016 Zephyr Technology
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OmniSense 3.4.21 September 2012 New Features

BioHarness Module
Firmware Version

BioHarness 2.0: v2.3.10.0_9800.0151
BioHarness 3.0 (BT only): v1.3.13.0_9800.0153
BioHarness 3.0 (BT + ECHO): v1.3.13.0_9800.0189

Training Zones

Training Zone Intensities can be configured for display in the subject
BioGauge

Speed Zones

Speed zones can be configured in Live module. They are displayed
as a background color in the Analysis module. Supported GPS device
required

Workout Tab

A side tab will now display the intensity target for your current
workout zone, and the following target, with countdown timers.

OmniSense 3.4.18 September 2012 New Features

BioHarness Module
Firmware Version

Required for this release of OmniSense:

BioHarness 2.0: v2.3.10.0_9800.0151

BioHarness 3.0 (BT only): v1.3.13.0_9800.0153
BioHarness 3.0 (BT + ECHO): v1.3.13.0_9800.0189

Training Tab

An additional tab to display color coded subject tile indicating
training zone by color, calories spent and physiological and training
intensities. The tab color indicates a target effort if a training
workout has been implemented

Training Workouts

A file containing a set of target efforts to be used in conjunction
with the training tab

Astro Trunking

OmniSense now supports PSM Responder systems using Motorola
digital radio configured to operate in Astro Trunking mode. Radios
should be added to the system as for non-trunking systems.

Known Issues

ISM Limitations

OmniSense 3.x.x continues to support ISM devices, but users should
be aware that some data is generated in the device itself, or
relayed from an external Bluetooth sensor, and if the ISM device
does not provide or support it, then the parameter will not be
available in OmniSense. In Live, unavailable parameters include:
Heart Rate Recovery, Heart Rate Variation, Estimated Core
Temperature, Jump and Dash Test parameters, Sp02, Blood Pressure
, Heart Rate Confidence & Streaming 3-axis accelerometer data.

OmniSense 3.4.5

July 2012 New Features

Subject BioGauge

Now displays BioHarness EID (Equipment Identifier) to the left of the
subject name

GPS Support

The BioHarness can now GPS data, if it is configured to
communicate with a supported Bluetooth GPS device, and logs
Summary + Waveform format. The Zephyr Downloader accessed
from the Analysis module toolbar can be used to save data into the
OmniSense database, or to generate external .kml files. (Analysis
cannot yet display location data).

OmniSense 3.4.4

July 2012 New Features

BioHarness Module
Firmware Version

Required for this release of OmniSense:
BioHarness 2.0: v2.3.10.0_9800.0151
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BioHarness 3.0 (BT only): v1.3.13.0_9800.0153
BioHarness 3.0 (BT + ECHO): v1.3.13.0_9800.0189

Configurable
BioGauge

The sweep scales are now configurable

Z-Modem Support

Z-Modems used in previous PSM system are again supported. The
Z-Modem does not support the Summary Packet however, so
Estimated Core Temperature and some other communications
parameters are not available

Metric/Imperial Units

The units setting in User Preferences in the Live module now
changes units in the Analysis module as well.

ROG Defaults

These can now be reset for an individual subject in the Subject
Setup screen. Default values them selves can be set in the User
Preferences dialogue.

PSM Defense
Support

Radio Network communications using various digital and tactical
radios have been updated, along with firmware for the associated
RID components

Over-the-Air device
configuration

Changes made to subject parameters in OmniSense which affect
ROG status algorithms are propagated over the air to the BioHarness
module

GPS Support

The OmniSense database can now store GPS data from a supported
Bluetooth GPS device which relays location data to a suitably-
configured BioHarness 3. This data is not yet available for display.
Location, speed & distance data will be available for display in
subsequent OmniSense releases

Astro Trunking

Support

PSM Responder now supports Motorola Radios configured to operate
in Astro trunking mode.

Known Issues

Demo Mode

The configurable fields in the subject BioGauge are not populated
with configurable data in Demo mode

OmniSense 3.3.5

May 2012 New Features

BioHarness Module
Firmware Version

Required for this release of OmniSense:
BioHarness 2.0: v2.3.8.0_9800.0151

BioHarness 3.0 (BT only): v1.3.5.0_9800.0153
BioHarness 3.0 (BT + ECHO): v1.3.5.0_9800.0189

License Key

As this software is already installed, you will already have
encountered the license key. A full license key will be valid for any
version of OmniSense 3.x.x. Another key must be acquired when
OmniSense 4.x.x or later becomes available

Load & Intensity

New Physiological, Mechanical & Training Load & Intensity
parameters are available. Cumulative Physiological Load is now
displayed in the subject BioGauge. These are displayed in OmniSense
Analysis and described in the Analysis Help file.

ECHO Radio Network
Type

This supports a new type of expandable 2.4 GHz radio network type.
A specific hardware version of the BioHarness 3.0 must be used.

Zephyr Compression
Shirt

A new garment type is supported. As this garment does not feature
a breathing sensor, the subject ROG algorithm is adjusted to take
into account the lack of breathing data.

Configurable

The numeric values displayed at top left and right, and top center of
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BioGauge

the subject BioGauge are now configurable

Simplified ROG

algorithm
.configuration

Heart rate and breathing rate thresholds are again configurable

Downloader Tool

The BioHarness MultiDownloader is nhow installed automatically. It
can be accessed from the Analysis module toolbar

Dropped Features

Effort

Effort was a cumulative heart rate derived indication based on heart
rate zones, and has been replaced by Physiological Load

Exertion Score

Exertion Score was a cumulative activity level derived indication
based on activity VMU averages, and has been replaced by
Mechanical Load

Standing & Resting
Heart Rate in
BioGauge

The graticules indicating these values have been removed. They can
still be entered in the Subject data screen

Known Issues

Demo Mode

The configurable fields in the subject BioGauge are not populated

with configurable data in demo mode

1.6 Using This Guide

If using the Quick Links on the Getting Started page doesn't help, then the quickest way
to find information is to use the Index:
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+ M Getting Started

Contente Saarch OmniSense Live User Guide

ABCDEFGHIJKLM Click on the image that shows your systemn type, for a list of Quick Links

- FSh Elugtooth Dirgct =5 Responder P=M Traning

R = BB -8B

Streaming data

Activity Leve BioHarnass direct to PC Moborok WTS Radio Syslen ECHZ Systam
Add
Blood Pressure Sensor
Bluetooth BioHamess
External Sensors Mew Features - links to new features in this OmniSense release
Hardwar
|3M BicHarmsss Using this Guide - tips to using this guide

Metorola XTS radw
Sp02 sensor
w—%ﬂﬁ? | You are not connected to the internet - this is a local offline html document
APX & Zephyr Technology 2015
Add fo System
Configure Bioktodule
for APX
PIN Request
Aszsign Hardware 1o

Subpect

e Select the Index tab on the left-hand navigation panel. Use the Alphabet links to jump
to a letter heading - it's quicker than scrolling through the list.

e Use the Search tab for a specific word search if the Index doesn't provide an
appropriate reference

Alt
e Use the browser Back@ button to retrace your path ( Keyboard short cut +

.—
)

e If you have a suggestion to add to the index, email support@zephyrtech.zendesk.com

Note that an HM2GO.exe web server application will run while you are viewing this file, to
enable its viewing in Google Chrome browsers.
You are not connected to the internet.
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2

2.1

PSM System Description

The Zephyr Physiological Status Monitoring (PSM) system

_——————

______

: ! RADIO |
e D cm— DY { NETWORK | ’
i (various)

OmniSense
Application

Up to 100 subjects

Subject data
Each subject wears a Zephyr BioHarness™ module and chest strap or shirt which transmits

Heart Rate e Accelerometer data (3-axis)

Breathing Rate e Skin Temperature (BioHarness 2 only) or Estimated Core
Temperature

Activity level e Subject status as Red/Orange/Green indication

Subject orientation

(posture)

System Features

Live module showing individual 'BioGauge' display

Workout screens with preconfigured workouts and target training zones
Optional GPS map window (internet connection required, & supported GPS)
Trend graphs of live data

Streaming accelerometer data

External sensor data (Bluetooth systems only) for Blood Pressure or SpO,

Recording of session data to database

Analysis module showing graphical comparison of parameters, and automatic fitness test
analysis

Live demo mode from a saved file

PSM Radio Network Options

This user guide is for all of the systems below. Variations in setup and use are described
in the relevant sections.

You must set the correct Radio Network Type for the system to function.

PSM Training ECHO Max. subjects: 100
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PSM Training
Optional repeater

ECHO

*aas,,

ECHO ..

BioHarness 3.0 ECHO

Transmission Frequency - once per 1,2.5 or 5 seconds (20, 50 or 100 BioModules)

PSM Responder + Motorola APX digital radio Max. subjects: 64

PSM Responder — Bluetooth + digital radio network

BT BioHamess

APX 7000

Transmission Frequency - approximately two seconds per radio i.e. a maximum of 128
seconds with 64 radios operating

PSM Responder + Motorola XTS digital radio Max. subjects: 64

-

PSM Responder — Bluetooth + digital radio network
XTS BioMic |

e owel)  O7 ﬁ

BT BioHamess

XTSRID

Transmission Frequency - approximately two seconds per radio i.e. a maximum of 128
seconds with 64 radios operating

PSM Direct Connect Max. subjects: 7

N e W

PSM Direct Connect

BT direct to PC

BioHarness 3.0

Transmission Frequency - once per second
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211

PSM Defense offers a variety of tactical radio network options. These are not included in

this document.

Set Radio Network Type

1. Start the Live module

o

OmniSense

Live

2. Select the Preferences toolbar button E

3. Select the Radio Network Type pull-down and set according to your system type:

4 Communication Settings

Palling Cycle (ms)
ECHO Mode

Comms Counter Retries

4 General Application Settings APX Conventional
AP¥ Trunking

Display units in
Alams audible

ECHO E2
¥T5 Conventional
Bluetooth Direct
¥T5 Trunking

Radio Network Type

System

MotorolaXTS PSM Responder using Motorola XPS radios

Bluetooth PSM Bluetooth Direct - using a USB (Bluetooth, Classic, not Low
Energy)dongle or native Bluetooth in a PC

ECHO PSM Training ECHO - using an ECHO USB Gateway

Settings:

ECHO 20x1 - up to 20 devices with 1 sec update rate
ECHO 50x2.5 - up to 50 devices with 2.5 sec update rate
ECHO 100x5 - up to 100 devices with 5 sec update rate

ASTRO Trunking

PSM Responder, with Motorola radios configured to operate in
trunking mode

APX Conventional

PSM Responder using Motorola APX Radios

APX Trunking

PSM Responder using Motorola APX radios in trunking mode

Other options are available for a variety of military tactical radio networks.
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3.1

System Setup

The next set of topics describe how to configure how a system before you use it.

You need to add the following to the OmniSense database before the Live module can
operate:

e Subject data Name or ID, Birth Year, Gender and some physiological parameters
e Hardware components (BioHarness modules, radios if used, optional GPS units)
e Assign Hardware to subjects

e Teams Subjects must be allocated to a Team

e Deploy Teams Teams must be made active - 'deployed'

Overview of Setup screens

There are four major tasks necessary to set up the OmniSense internal database, prior to
running the application in Live mode.

ol

OmniSense
Live

1. start the OmniSense Live module using the desktop shortcut.

2. Select the Setup Mode toolbar button to access the setup tab pages shown below.

*

3. Add subjects and 4. Add hardware 5. Organize the 6. Deploy necessary
their physiological components to the subjects into Teams teams for live
data to the database. database, and assign operation

~_them to subjects.

il e sl | i I i e [7] cwim =]

Add Subject Data

The OmniSense database needs some personal and physiological data in order to be able
to configure individual BioGauges, and generate a Red/Orange/Green physiological status.
Default values exist, and some other values are auto-calculated. Physiological thresholds
can be updated by collecting fitness test data in the Live Module, and processing it in the
Analysis module.

Fitness test protocols are described in the Analysis Help > Fitness Testing file topic.

1. Select the Setup button on the toolbar of OmniSense Live.
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2.Select the Subject tab at the foot of the screen.

3. Select the New subject button.

4. Edit the fields in the new subject line generated.

If a checkbox above a column is unchecked, then that parameter value will never cause
any change in ROG status. Within the ROG algorithm, a value will be assigned which
never causes the threshold to be crossed. The actual streaming value will be displayed
and saved to the OmniSense database as usual.

The next topic describes the parameters in detail.

Further tuning of the subject ROG status algorithm can be done manually using the Zephyr
Config tool, though any manual settings should not conflict with those above, as
OmniSense resends the above subject configuration to the device, each time it is used in
a PSM Direct Connect or Training (ECHO) system. If a device has been re-configured using
the Config Tool, OmniSense will overwrite with the above safety alarm thresholds.

3.1.1  Subject Physiological Parameters

This table describes the information contained in the subject setup screen.

Data Min Max Default Units Defaults Description
Set by
Button
First Name 40 New Chars Name of identifier (e.qg.Call Sign)
Last Name 40 Subject | Chars Name or identifier
Age Year | 1900 | Current 1980 Year YYYY format
year
Sex M/F M M/F
Height 0 | 300cm - Cm or E
or 168" inches Set Units in Preferences
Weight 0 300Kg - Kg or Ibs
or 660Ibs Set Units in Preferences
Fitness 1 10 3 1= Low fitness level
Level 10= Elite athlete
At present this value is only
used in the algorithm to
calculate Estimated Core
Temperature
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HR Max 40 240 Auto |Beats/min Auto-calculated from DOB &
calculate Gender using ACSM equation.
d Can be edited if exact value is
known from a fitness test.
HR@AT HR | HR Max 80% |Beats/min Heart Rate at Anaerobic
Low HRmax threshold. Saved from a Fitness
Red Test Analysis. Used to establish
Training Zones
BR@AT 4 70 40 Breaths/ Breathing rate at anaerobic
min threshold (AT). Can be
established and saved from data
recorded during a maximal
fitness test
HR High 25 240 90% |Beats/min Above this value subject status
Red HRmax is RED
HR High 25 240 80% |Beats/min Above this value subject status
Orange HRmax is ORANGE
HR Low 4 240 40 Beats/min Below this value subject status
Red is RED
BR High 70 70 35 Breaths/ Above this value subject status
Red min is RED
BR Low 4 4 4 Breaths/ Below this value subject status
Red min is RED
Core Temp| 81 |126 deg| 102.56 | deg F/ Above this temperature subject
Red deg F F deg C status is RED
Idle 0 900 seconds If a subject remains inactive for
Timeout longer than this period, his
subject status will be set to RED
HR Rest HR | HR Max - Beats/min Resting heart rate (after 1 min
Low lying down)
HR Stand | HR | HR Max - Beats/min Standing heart rate (after 1 min
Low standing up)
HRV Rest millisecon Resting Heart Rate Variability,
SDNN ds obtained from an orthostatic

hypotension test

Disabling Safety Alarm Thresholds
A number of thresholds can be disabled by un-checking the checkbox above their column.
When this is done the parameter will be assigned a value internally which results in no
data value for this parameter causing the relevant threshold state to be activated.

Setting Safety Alarm Threshold Defaults

The default button sets the safety alarm threshold defaults for those columns with check
boxes only, for the selected subject. Th default values themselves can be set in the User
Preferences dialogue
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EEED
1|8 Defadt RDG Thresholds
Acinity ke Timeout Red seconds) 200
BR High Rad (EFM) 40
BR Lo Rad (BPM) 6
Com Tamparaiure High Rad a2
HR High Crangs (% HRmas) 130
HA High Rad % HRmax) 160
HA Lo Fad LBPH: ]

Activity ke Timecul Red (seconds)
¥ the suhjscd remains inaciive for longer than this period, subjsct stabus will change o Red

3.2 Add Hardware Components

Zephyr's BioHarness™ module is the common component for each PSM System. Other

hardware components vary according to the radio network being used to send the data to

the host PC platform. Then each component must be:

e Added to the OmniSense database when setting up the system - this saves the
necessary communication parameters for each device

e Assign to a subject before going Live, so OmniSense can match the correct data with
the correct subject

This table shows the various PSM Systems and their components, all of which use the
OmniSense Application:

System Max. |Per subject Per Subject|Per Subject [Per System
Subject
s
PSM Bluetooth 7 BT BioHarness module Bluetooth
Direct Receiver*
PSM Responder 64 |[BT BioHarness module |Motorola Motorola Motorola
XTS Digital |XTS BioMic |XTS PC
Radio or RID Gateway
radio *
PSM Training ECHO 50 |BioHarness 3.0 ECHO [GPS ECHO
(optional) Gateway &
optional
Repeaters *

* this system component does not need to be added to the database

Before you can add any hardware components to your system, you must set the radio

network type.
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3.21

3.21.1

PSM Bluetooth Direct

The Radio Network Type should be set in Preferences to Bluetooth.

You must add a Bluetooth BioHarness for each subject to the OmniSense database, to a

maximum of 7 subjects.

e it can be added by connecting it directly to a PC
e it must be labeled with an identifier so that it is issued to the correct user

Add Bluetooth BioHarness Module

Add by Connection to a PC

1. Connect the BioHarness in its cradle to the PC platform.

T

T s W

2. Start the OmniSense Live module

3. Select the Setup Toolbar button .

Add/Edit |

4. Select the Hardware tab

5. Select the Add/Edit hardware button l

6. Follow the Wizard displayed
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OmniSense Hardware Setup Wizard
Step 10of 5

—

1] 2 3

What do vou want to do?
@ Add hardware to system

) Edit existing hardware

7. eIect Zephyr

OmniSense Hardware Setup Wizard
Step 2 of 5

I

1 3 4 5
What kind of hardware do you want to add?
@ Zephyr

© BP | SPo2 Sensors

8. Select Connection to PC

31
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OmniSense Hardware Setup Wizard
Step 3of 5

1 2 [3] 4 5

How do vou want to add the new hardware?
@ Connection to PC

© Config file

OmniSense Hardware Setup Wizard
Step 4 of 5

L]
Zephyr

1 P
Device Selection

1. Connect the device to your PC
and wait for detection or dlick Detect button

| ZBH002549 -| | Detect |

2 Choose Device name
BH49|
3 Clearly mark above name on device

| Previous ‘ ‘ Next ‘ Cancel

10. Choose a device name - BH49 is in the above example. You should clearly label the
device with the same label,
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so the correct device is issued to the subject when he is assigned BH49 in OmniSense

o
v

ZEPHYR

BH44

If this device is reconnected to the PC at a later date, the 'BH49' label will be
redisplayed. It can be changed at any time,

but the module will need to be re-assigned to any subjects previously assigned to it
using the original label.

11. The final dialogue confirms the device has been added successfully.
e

OmniSense Hardware Setup Wizard
Step S of 5

1 2

Confirmation
BioHarness S/N ZBH002549 Name BH49 Updated.

@ Add or Edit More Hardware
Close Hardware Setup Wizard

Click OK to add another device, or Cancel to exit the Wizard

3.22 PSMResponder

The Radio Network Type should be set in Preferences to MotorolaXTS.
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3.2.21

3.2.2.2

You must add a Bluetooth BioHarness, a Motorola XTS Series Radio (appropriately
configured - documentation is included on the system CD), plus a radio interface device
(RID) for each subject to the OmniSense database, to a maximum of 64 subjects.

e Add Bluetooth BioHarness
e Add Motorola radio
e Add RID

e they can be added by connecting directly to a PC
e they must be labeled with an identifier so that they are issued to the correct user

Astro Trunking

If the Responder system is to use Motorola radios operating in Astro Trunking mode, radios
and hardware are added as for non-trunking systems. Separate documents (not in this
file) are provided by Zephyr to describe trunking server setup and configuration.

Add Bluetooth BioHarness Module

Adding a Bluetooth BioHarness module to a PSM Responder System is an identical to that
for a Bluetooth Direct System.

Add Motorola XTS Radio

You can add a BioHarness module to the OmniSense database by two methods:

e Add by connection to the PC platform
e Add using a configuration file

Add by Connection to a PC

1. Connect the Radio to the PC using the supplied Serial adaptor cable. Use a Serial-to-
USB adaptor connector if your PC has no serial socket. Driver installation for the
Sweerial-to-USB may be required.

—] ==

2. Start the OmniSense Live module

3. Select the Setup Toolbar button .
4. Select the Hardware tab

Add/Edit |

5. Select the Add/Edit hardware button l
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6. oIIow the Wizard displayed

OmniSense Hardware Setup Wizard
Step 10of 5

m 2 3
What do vou want to do?
@ Add hardware to system

Edit existing hardware

7. Select Motorola Radio

35
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Zephyr

OmniSense Hardware Setup Wizard
Step 2 of 4

1 3 4

What kind of hardware do you want to add?
0 Zephyr

@ Motorola Radio

0 BP | SPo2 Sensors

0 Bluetooth Access Point

8. OmniSense should detect the radio automatically, and display a radio IP Address

(172.30.2.90 in the capture below)

OmniSense Hardware Setup Wizard
Step 3 of 4

Zephyr

1 2

Device Selection

1. Connect the device to your PC
and wait for detection or dlick Detect button

172.30.2.90 -| | Detect |

2 Choose Device name
RAD9(|
3 Clearly mark above name on device

| Previous ‘ ‘ Next ‘ Cancel
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9. Choose a radio name - RAD90 is in the above example. You should clearly label the
radio with the same label, so the correct radio is issued to the subject when he is
assigned RAD90

Sk

If this radio is reconnected to the PC at a later date, the 'RAD90' label will be
redisplayed. It can be changed at any time, but the radio will heed to be re-assigned to
any subjects previously assigned to it using the original label.

10. The final dialogue confirms the device has been added successfully.
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OmniSense Hardware Setup Wizard
Step 4 of 4

1 2 [4]

Confirmation
Radio S/N 172.30.2. 90 Name RADS0 Added.

@ Add or Edit More Hardware
Close Hardware Setup Wizard

‘ oK | .Cancel

Click OK to add another device, or Cancel to exit the Wizard

Add by Configuration File Back to top

Large systems may be supplied with a Config file on a CD, which contains the details of a
number of devices. If this is the case, each device will be pre-labeled. These labels will be
used by the config file, so they should not be removed. If labels need to be changed,

each device will have to be connected to the PC individually and the label edited using the
same Add/Edit wizard.

1. Insert the CD or removable storage device into the PC platform, so that it can be
browsed to

©

2. Select Config file
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OmniSense Hardware Setup Wizard
Step 2 of 4

1 3 4

How do vou want to add the new hardware?
@ Connecthion to PC

@ Config file

OmniSense Hardware Setup Wizard )
Zephyr
Step 3 of 4

1 2

Config file location

Please select the configuration file location

D\Sample XML HW COnfig F

Click Next to Add

‘Preﬁnus‘ Next ‘

4. The final dialogue confirms the devices have been added successfully
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OmniSense Hardware Setup Wizard
Step 4 of 4

1 2 [4]

Confirmation

Added
4 Radios

—
Zephyr

@ Add or Edit More Hardware
Close Hardware Setup Wizard

Back to top

3.2.2.3 Add XTS BioMic or RID

You can add a BioHarness module to the OmniSense database by two methods:
e Add by connection to the PC platform
e Add using a configuration file

Add by Connection to a PC Back to top
1. Connect the Zephyr BioMic or RID to the PC using the supplied USB Config block.

BioMic

[ ———,
USE Cfg Block

2. Start the OmniSense Live module

3. Select the Setup Toolbar button .
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4, Select the Hardware tab

Add/Edit |

5. Select the Add/Edit hardware button l

6. oIIow the Wizard displayed

OmniSense Hardware Setup Wizard
Step 10of 5

m 2 3
What do vou want to do?
@ Add hardware to system

) Edit existing hardware

7. Select Zephyr

41
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Zephyr

OmniSense Hardware Setup Wizard

Step 2 of 5

1 3 4 5
What kind of hardware do you want to add?
@ Zephyr

) Motorola Radio

0 BP | SPo2 Sensors

0 Bluetooth Access Point

OmniSense Hardware Setup Wizard )
Zephyr

Step 3 of 5
1 2 4 5

How do vou want to add the new hardware?
@ Connection to PC

© Config file

9. OmniSense will detect the device and display its serial number. Choose a label for the
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device (MIC141 in the example) and label the BioMic or RID so that the correct component
can be can be issued to the subject.

OmniSense Hardware Setup Wizard Zephyr

Step 4 of 5

1 2
Device Selection

1. Connect the device to your PC
and wait for detection or click Detect button

| 2XM000141 »| | Detect |

2 Choose Device name
MIC141
3 Clearly mark above name on device

|Prewﬂu5 H Next ‘ Cancel |

If this BioMic is reconnected to the PC at a later date, the 'MIC141' label will be
redisplayed. It can be changed at any time, but the BioMic will need to be re-assigned to
any subjects previously assigned to it using the original label.

10. The final dialogue confirms the device has been added successfully.
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OmniSense Hardware Setup Wizard
Step 5of 5

1 2 4

Confirmation
RID S/N ZXM000141 Name MIC141 Added.

@ Add or Edit More Hardware
Close Hardware Setup Wizard

Click OK to add another device, or Cancel to exit the Wizard

Add by Configuration File Back to top

Large systems may be supplied with a Config file on a CD, which contains the details of a
number of devices. If this is the case, each device will be pre-labeled. These labels will be
used by the config file, so they should not be removed. If labels need to be changed,

each device will have to be connected to the PC individually and the label edited using the
same Add/Edit wizard.

1. Insert the CD or removable storage device into the PC platform, so that it can be
browsed to

©

2. Select Config file
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OmniSense Hardware Setup Wizard
Step 2 of 4

1 3 4

How do vou want to add the new hardware?
@ Connecthion to PC

@ Config file

OmniSense Hardware Setup Wizard )
Zephyr
Step 3 of 4

1 2

Config file location

Please select the configuration file location

D\Sample XML HW COnfig F

Click Next to Add

‘Preﬁnus‘ Next ‘

4. The final dialogue confirms the devices have been added successfully
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OmniSense Hardware Setup Wizard
Step 4 of 4

1 2 [4]

Confirmation

Added
4 Radios

@ Add or Edit More Hardware
Close Hardware Setup Wizard

Back to top

3.2.2.4 Add Motorola APX Radio

1. Start the OmniSense Live module

2. Select the Setup Toolbar button

3. Select the Hardware tab

Add/Edit |

4. Select the Add/Edit hardware button l

5. Follow the Wizard displayed
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OmniSense Hardware Setup Wizard
Step 10of 5

[1] 2 3

What do vou want to do?
@ Add hardware to system

- Edit existing hardware

Select Add Hardware...

6. Select APX Radio

47
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OmniSense Hardware Setup Wizard
Step 2 of 4

1 3 4

What kind of hardware do you want to add?
- Zephyr

@ APX Hadio
' BP | SPo2 Sensors

‘ Previous | | Next |

7. Manually enter the Bluetooth DUN Peer Address (192.168.100.12 in the capture below).

This should be provided by a communications technician.
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OmniSense Hardware Setup Wizard
Step 3 of 4

1 2 4
How do you want to identify the radio?

2 Please enter the static IP address
192.168.100. 12|

~ Please enter the Radio ID

FPlease enter the EID for the radio
APX2

‘ Previous ‘ | Next ‘ Cancel

8. Choose an EID - Equipment ID - APX2 is in the above example. You should clearly label

the radio with the same EID so the correct radio is issued to the subject when he is
assigned APX2 in OmniSense Live

b L ihal T L L ey

._m' uﬂ'l nu

9. The final dialogue confirms the device has been added successfully.
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OmniSense Hardware Setup Wizard
Step 4 of 4

1 2 [2]

Confirmation

Radio with Static |P Address 192.168.100.12 named APX2 I
as been Added

C ]
Zephyr

@ Add or Edit More Hardware
_ Close Hardware Setup Wizard

Click OK to add another device, or Cancel to exit the Wizard

3.2.2.4.1 Configure BioModule for APX use

A BioModule used in an APX system must be programmed with the appropriate firmware,
which will be supplied with the OmniSense release and specified in the product release
notes.

Each BioModule must also be manually Bluetooth-paired with a specific APX radio. The
Bluetooth MAC address of the radio must be determined using the radio menus, and this
MAC addresses manually configured into the BioModule using the Zephyr Config Tool.

During operations, enter a PIN of 0 using the APX keypad when it receives a pairing
request from the BioModule.

APX MAC Address

1. Turn on the radio and use the navigation button (left or right arrow) to display the BT/
IP/Info menu options

2. Select the Info option

3. Select the Radio Info option

4. Scroll down to find the Bluetooth (MAC) Addr. The example shows D0:37:61:EA:0B:5B
5. Note down the MAC address as it must be manually configured into a BioModule
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0158AM
Convi

8552125

APX Radio 2

02:00AM
Conv1

8552125

APX Radio 2

Bluetooth Addr

Configure BioModule
1. Connect the Biomodule to a PC using a charge cradle or system case.
2. Open the Zephyr Config Tool

3. Enter the APX Bluetooth Address, and PIN O (zero) as shown below and click the Set BT

Dev 8 button to update

DO37TB1EAD
BS5B

E — =
B ooy wons, [N I S =
Device Selection - - -
| Bluetocth | Polling | ROG | Subject Info | User Corfig | Time Iﬁccdemmeter | ECHO
BHTOO7D6S - USB * | Refresh Device List
Metwork |0 BHTDO70GE Set Met Id Bluetocth detectable [¥]
Read Only Data Link Settings
v1.3.1.0 Boot Software Version Link Timeout {ms) 10000 Lifesign Period {ms) 3000 Update
v1.3.20.106 App Software Version Biustooth Devices to Call
I 00103202 Zephyr  RF Module Firware Version MAL Address PIN Code _
BHTO07068 Serial Number BioHamess Message NAK Set BH .
i 00:00-00-00-00-00 Set BT Dev O
I se00.0189vac Hardware Patt Number BT Access Point 1 es tevn )
i 00:00:00:00-00-00 Set BT Dev 1
; 9500.0084 Boot Part Number BT Access Pairt 2 v
BT Ac Point 3 00:00:00:00:00:00 Set BT Diev 2
9500.0085 App Part Mumber cess ol P ——
BT Access Point 4 00:00:00:00-00-00 Set BT Dev 3
c8:3e:99:0c:ab:60 Unit MAC Address e —
BT Access Point 5 00:00:00:00:00:00 Set BT Dev 4
BH BHTOD7068 Bluetooth Name - 4
BT Access Point 6  00:00:00:00:00:00 Set BT Dev 5
7/8/2014, 18:53:12 Diate/ Time —_————
Ll BT Access Point 7 00:00:00:00-00:00 Set BT Dev &
B 42v(100% Battery Stat ———
= e BT Access Foint 8 00.00:00:00:00:00 [ SetBTDev7
[Motorola APx Rado DO3761:EA08:58 | 0 Set BT Dev 8 |
Configure GPS Device 00:00:00:00-00:00 Set BT Dev 3
From File
| MNamed Bluetooth Devices to Call
Reset to Call Friendly Name PIN Code Class ID
Delete Log Fies ‘ Switch Unit Off |
Factory Defaults s BT Device D Set BT Dev 0
_
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3.23 PSM Training ECHO

The Radio Network Type should be set in Preferences to ECHO 20x1, ECHO 50x2.5 or
ECHO 100x5, according to the maximum number of BioModules to be used.

You must add a BioHarness 3.0 for each subject to the OmniSense database, to a
maximum of 100 subjects. Systems shipped from Zephyr will have all BioHarness modules
pre-loaded into the OmniSense database.

e BioHarness modules can also be added manually by connecting directly to a PC

e Each BioHarness will have an individual and unique Short Transceiver Address which is
configured using the Zephyr Cfg Tool prior to shipping. A dialogue will display if two of
these addresses conflict, when adding a device to the system. If a conflict is displayed,
the short transceiver address should be changed manually, and the device added into
the system again.

e they should be labeled with an identifier so they are issued to the correct user

3.2.3.1 Add BioHarness 3.0 ECHO

e Initial ECHO systems will be supplied with a version of OmniSense which has all hardware
components already installed in the database. Adding the BioHarness modules to the
database should not be needed. To confirm, go the Setup > Hardware page, select a
subject and click the Assign button to display a dialogue, which should already be
populated with the BioHarness modules supplied with the system.

'HD'“"'S‘!"-'-‘! | 2l

_' 'P_' .S ;
4+ i - b 5

Lelect Hardware Components T

B Curent sedection

Zephyr Four
Parsonneal B Aready allocated |
First Mama Last Nam B Avaiable

BioHarmesses
Zephyr One | 103 | 245 251

Fephyr Thres
B Zepkwr Two

Add [ Edit

- l o _

| Rinciivad 0 of 3 meisagii 14:50p.m. / D0:00:50

|

e Manually adding a BioHarness ECHO module to a PSM Training system is an identical to
that for a Bluetooth Direct System, which is described here
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BioHarness Configuration for a PSM Training ECHO System

Should a BioHarness need to be added manually to a PSM Training ECHO system, it may
need to be configured (say in the case of a damaged or faulty device being replaced).
Each device in any given ECHO system has a unique Short Transceiver Address which
must not conflict with other devices being operated at the time.

If a replacement device is being supplied by Zephyr, confirm that the value for the
address on any replacement is already configured correctly with Zephyr

(support@zephyrtech.zendesk.com) or the supplying agent.
3.2.3.2 Add GPS

1. Power on the GPS

2. Start the Add Hardware Wizard
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k4 Hardware Setup Wizard

OmniSense Hardware Setup Wizard
Step 10of5

[1] 2 3 4 5

What do vou want to do?
@ Add hardware to system

- Edit existing hardware

C__|
Zephyr

| Next | | Cancel

3. Select GPS Devices
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k4 Hardware Setup Wizard

OmniSense Hardware Setup Wizard
Step 2 of 4

1 3 4

What kind of hardware do you want to add?
» Zephyr

@ GPS Dewvices

C__|
Zephyr

‘Prem’nus | Next | Cancel

55

4. Wait for the GPS to be detected. Use the Detect button for retries if necessary. When
choosing a device name, it should match the label on any GPS shipped pre-labelled with a
barcode. Incorporate the serial number on the barcode label into the device name e.g.

'QSTARZ818XT00009'". This label will be printed on device pick lists printed out when using

barcode scanner rapid deployment
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k4 Hardware Setup Wizard

OmniSense Hardware Setup Wizard
Step 3 of 4

1 2 4

Device Selection

1. Connect the device to your PC
and wait for detection or click Detect button

Qstarz 818XT 001¢882213; ~| | Detect

C__|
Zephyr

2. Enter a passkey
0000

3 Choose Device name
:818XT00009

4 Clearly mark above name on device

‘ Previous . | Next | Cancel

5. The device details will be entered into the OmniSense database, including the GPS
Bluetooth MAC address, which will be sent to its companion BioModule over ECHO, when

they are issued together using barcode scanner rapid deployment
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k4 Hardware Setup Wizard

. : ——
OmniSense Hardware Setup Wizard Zephyr

Step 4 of 4
1 2 3 [4]
Confirmation
Bluetooth Sensor S/ Gstarz 818XT 001c88221323 Name [
PS318XTO0009 Added.

@ Add or Edit More Hardware
_ Close Hardware Setup Wizard

| oK | | cancel

3.2.3.3 Add ECHO Gateway

To add an ECHO Gateway to your system, simply connect it to your PC using the USB-mini

connector provided. Windows will automatically detect your device and install the required
drivers.

No further configuration is necessary.

If ECHO receivers are used as repeaters in the system, they need never be connected to
the host PC to be added to the system.
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3.24

3.2.4.1

, ! Installing device driver software ™ *
Click hene fior status.

‘Wl Your device is ready to use %
Device drver seftware installed suceessiully

External Bluetooth Sensors

Not supported by the ECHO radio network type.

e Add Sp0O2 sensor to OmniSense
e Add Blood Pressure sensor to OmniSense

Fingertip Pulse Oximeter - this measures % of dissolved oxygen (SpO,) in the blood.
Type: Nonin 9560BT

e Wrist cuff Blood Pressure sensor. Type: Zephyr OEM.
_

e These sensors send their readings to the subject BioHarness (not the PC), which relays
the data as an additional data packet. These sensors are added to the host PC over a
Bluetooth link, and not by physical connection to the PC.

e In operation, the host PC sends a request to the BioHarness for the sensor data. The
BioHarness in turn sends a request to the sensor. Blood pressure or SpO, data is sent to

the BioHarness, which in turn sends it back to the host PC.

Add SpO2 Sensor

Make sure the Network Type is set appropriately in Preferences
Note that OmniSense only supports Windows default Bluetooth drivers. If your
PC uses drivers of any other type, a dialogue will display saying 'No Bluetooth
Device detected’

1. If the PC does not have native Bluetooth, connect a Bluetooth USB dongle - you are
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going_:t,(r) add this device over-the-air using Bluetooth.

2. Activate the sensor by fitting it to a finger, or holding the jaws open so that it powers
on and illuminates the display

3. Start the OmniSense Live module

4. Select the Setup Toolbar button .
5. Select the Hardware tab

Add/ Edit |

6. Select the Add/Edit hardware button l

7. Follow the hardware Wizard

Fd Hardware Setup Wizarc
e — -

OmniSense Hardware Setup Wizard .
Zephyr

Step 1of 5

7] 2 3

What do vou want to do?
@ Add hardware to system

© Edit existing hardware
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8. Select BP/SPo2 Sensors
4 Hardware Setup Wizard —

OmniSense Hardware Setup Wizard
Step 2 of 4

1 3 4
What kind of hardware do you want to add?
o Zephyr
@ BP/SPo2 Sensors

]
Zephyr

| Previous ‘ ‘ Next ‘ Cancel

9. OmniSense will search for BT sensors which have been detected by the PC. This may

take some tens of seconds - you may have to use the Detect button.

A weak battery in the sensor may have enough capacity to power the sensor
on, but not to activate its Bluetooth. Insert a new battery if the device isn't

detected by the PC.

© 2016 Zephyr Technology



System Setup 61

4 Hardware Setup Wizard ~—

OmniSense Hardware Setup Wizard
Step 3 of 4

1 2

Device Selection

Connect the device to your PC
and wait for detection or click Detect button

| SPo2 (805915) »| | Detect |

Enter a passkey

805915

Choose Device name

SPO5

Clearly mark above name on device

| Previous ‘ ‘ Next ‘ Cancel

OmniSense will populate the passkey field automatically. All Bluetooth devices have a
passkey or PIN which is used when the device is 'paired' with a receiver. For the Nonin
Pulse Oximeter, this passkey is the last six digits of the device serial number.

Enter a device label - 'SPO5' in the example above, and mark this on the device clearly,
so that the correct device is assigned to a subject when in operational mode.

10. A dialogue will confirm the sensor has been added to the OmniSense database.
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4 Hardware Setup Wizard —

OmniSense Hardware Setup Wizard
Step 4 of 4

1 2 [4]

Confirmation
Bluetooth Sensor S/M SPo2 (805915) Name SP0O5 Added. G

[
Zephyr

@ Add or Edit More Hardware
Close Hardware Setup Wizard

3.2.4.2 Add Blood Pressure Sensor

Make sure the Network Type is set appropriately in Preferences.
Note that OmniSense only supports Windows default Bluetooth drivers. If your
PC uses drivers of any other type, a dialogue will display saying 'No Bluetooth
Device detected’

1. If the PC does not have native Bluetooth, connect a Bluetooth USB dongle. You are
going_r.t'o add this device over-the-air using Bluetooth.

2. Power on the sensor using the power button - it need not be worn for the purpose of
adding to the OmniSense database.
ﬁ

3. Start the OmniSense Live module
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4. Select the Setup Toolbar button .

Hardware

5. Select the Hardware tab

6. Select the Add/Edit hardware button l Add/ Edit ‘

7. Follow the hardware Wizard

OmniSense Hardware Setup Wizard
Step 1 0of 5

7] 2 3

What do vou want to do?
@ Add hardware to system

© Edit existing hardware

8. Select BP/SPo2 Sensors

63
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4 Hardware Setup Wizard —

OmniSense Hardware Setup Wizard
Step 2 of 4

1 3 4

What kind of hardware do you want to add?
o Zephyr

@ BP/SPo2 Sensors

]
Zephyr

| Previous ‘ ‘ Next ‘ Cancel

9. OmniSense will search for BT sensors which have been detected by the PC. This may
take some tens of seconds - you may have to use the Detect button.

A weak battery in the sensor may have enough capacity to power the sensor
on, but not to activate its Bluetooth. Insert a new battery if the device isn't
detected by the PC.
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Hardware Setup Wizard

OmniSense Hardware Setup Wizard
Step 3 of 4

1 2
Device Selection

Connect the device to your PC
and wait for detection or click Detect button

| BP (001c57610686) »| | Detect |

Enter a passkey

1234

Choose Device name

BP15|

Clearly mark above name on device

| Previous ‘ ‘ Next ‘ Cancel

OmniSense will populate the passkey field automatically. All Bluetooth devices have a
passkey or PIN which is used when the device is 'paired' with a receiver. For the blood
pressure cuff, this passkey is 1234.

Enter a device label - 'BP15' in the example above, and mark this on the device clearly,
so that the correct device is assigned to a subject when in operational mode.
10. A dialogue will confirm the sensor has been added to the OmniSense database.
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3.3

3.31

k4 Hardware Setup Wizard

n OmniSense Hardware Setup Wizard

C____ ]
Zephyr
Step 4 of 4

1 2 [4]

Confirmation

Bluetooth Sensor 5/M BP (001c97ef686) Name BP15
=00 E‘d.

@ Add or Edit More Hardware
Close Hardware Setup Wizard

Edit/ Remove Hardware Components

e Edit hardware components to change the identifying label on the front of the device. If
a device is re-labeled, then the new label must be added to the OmniSense database.

e Remove a hardware component from the system if it has become faulty or needs to be
replaced. This prevents possible re-assignment to a subject in error. The device can be
added back into the system when the problem is rectified.

Edit Hardware Components

e To edit a hardware component, simply reconnect it to the PC by USB lead and cradle or
system case as if you were adding a fresh device into the system.

e Proceed through the Add Hardware dialogues. When the dialogue to enter the device
label is reached, it will already be populated with the existing label for the device

Remember to change the physical label on the device once you have edited it

o in OmniSense

Example: For an ISM BioHarness module

1. Connect the BioHarness in its cradle to the PC platform.

© 2016 Zephyr Technology



System Setup

67

f_i“_’
.

2. Start the OmniSense Live module

w

. Select the Setup Toolbar button

4. Select the Hardware tab

Add/Edit |

5. Select the Add/Edit hardware button l

6. Follow the Wizard displayed
Hardware Setup Wizarc

OmniSense Hardware Setup Wizard
Step 1 0of 3

1] 2 3

How do vou want to add the new hardware?
@ Connection to PC

Config file

—
Zephyr

Select Connection to PC
7. The Choose Device Name field should already be populated - change to suit and
continue.
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k4 Hardware Setup Wizarc

e ol

OmniSense Hardware Setup Wizard
Step 2 0of 3

1
Device Selection

1. Connect the device to your PC
and wait for detection or click Detect button

ZBH000859 »| | Detect |

2 Choose Device name
BHS8
3 Clearly mark above name on device

| Previous ‘ ‘ Next ‘ Cancel

3.3.2 Remove Hardware

Remove hardware from the OmniSense database when you no longer want it to be
available for assignment to subjects. It may be faulty, lost or damaged.
The device does not need to be connected tothe PC in order to remove it from the

database:

1. Start the OmniSense Live module

2.Select the Setup Toolbar button .
3. Select the Hardware tab

Remove

4. Select the Add/Edit hardware button

5. When the Remove dialogue displays
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Remove Hardware @

Selected Hardware to be removed:
BioHarnesses

BH49

Selections

|Hemcn.re || Clear | | Exit |

Select the component you wish to remove - the selected component(s) will display blue
when clicked on, and click the Remove button in the dialogue. (Diagram shows dialogue for
a PSM REsponder system. PSM Training will list different devices)

6. Components which have been removed can be added back into the database when
they become available again, but you must follow the procedure for Adding New Hardware

3.4 Assign Hardware to Subjects

Hardware must be assigned to subjects within the OmniSense database. There is no way
for the software to 'know' whose data is coming from which device in the system.
Assigning a BioHarness module and optional GPS (and RID and radio if a PSM Responder
system) to link it to a subject in the OmniSense database is a necessary setup task.

Hardware may be assigned automatically to subjects using a barcode scanner.
Confirm you have the correct Radio Network Type set - this affects which hardware

components needed for each subject
The hardware should already have been added into the system.

You cannot assign the same hardware to:
e two subjects in the same team
o e Two subjects in different teams which are deployed at the same time
A conflict dialogue will display in either situation

Subjects not assigned hardware can be deployed as part of a team. NO HARDWARE will
be displayed on their BioGauge.

Hardware can be assigned during Live operations, or during setup, by following the steps
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below:

1. Start the OmniSense Live module

2. Select the Setup Toolbar button .
3. Select the Hardware tab

4. Select the subject you want to assign hardware to in the subject table

Personnel

First Name Last Name Garment BioHarness GPS

BH3 Side GPS818XT00009

5. Click the Assign button Assign

6. In the dialogue which is displayed, select the components to be assigned.
Sebect Hardwane Comganents - - — e
Subject 01 B Cuirent selecton
B Aready alocated
B Availabic

BioHarnesses

GPS

Sl iona

\ Ctesgn || Oeer | | Concel |

=
This dialogue is for a PSM Training system - Radio Network Type is set to ECHO_##.
One of each component (BioHarness, optional GPS) must be selected before the

button in the dialogue will become active. To change selection, use the m button.

7. If the Radio Network Type is set to Bluetooth or ZephyrISM, then there is only a
BioHarness module to assign:
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[ setest scdre Cemporants |
sampla SUbj'B’:t . Current sedachon
1 B Aready alocated
B Available
BioHameossas
Sseciinnm
.~ =

8. If the Radio Network Type is set to APX Conventional or APX Trunking, then one of
each component (BioHarness, Radio) must be selected.

e e
Zephyr Demo User B Current selecton
B Already alocated
M Auailable
BioHamesses
I
Radios
Sl
Cesgn | Oeer || Concel |
=1

9. Click the button to assign the component(s).

10. You can also edit the subject hardware component fields directly in the Personnel
table...

BioHarness

...but the component label must be exactly as it is stored in the OmniSense database.

© 2016 Zephyr Technology



72

3.41

3.5

3.51

Assign External Sensors

The two external Bluetooth sensors
e Blood Pressure wrist cuff
e Pulse Oximeter (SPO,) finger sensor

are assigned to a subject during Live operations of OmniSense

Garment Type

Zephyr offer a variety of garment options:

BH2 Front

BH2 Side, BH3 Side

BH2 T-Shirt

BH3 Front

BioHarness 2
[ISM & Bluetooth]

BioHarness 2
BioHarness 3

BioHarness 2

BioHarness 3

No longer
manufactured

Manufactured 2010-

Manufactured 2011-

Manufactured 2012-

Garment type must be set up in OmniSense for each subject. If garment type is set
wrongly, posture data may be invalid, as the device orientation varies.

Setting garment type in OmniSense

Setting Garment Type

1. Start the OmniSense Live module

2. Select the Setup Toolbar button .

3. Select the Hardware tab

Hardware

4. Use the Garment pull down selector to set the appropriate garment type for each

subject.
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.+ _E ;en::-r:lln-g = hd Sessi;n ) d

Personnel
Firsl Mamsa Las! Name Garmeanl BioHarmess

BH2 Fronl

BH3 Fronl

3.5.2 Configure Device for Garment

BioHarness Bluetooth

e Bluetooth BioHarness modules are pre-configured in the factory to be used with a side
strap option.
e The module can be re-configured for a different garment using the Zephyr Config Tool

3.6 Manage Teams

Within the OmniSense database:

No maximum team size*

No maximum number of teams

A subject cannot be in more than one team

A maximum of four teams can be deployed concurrently

Add or edit a team
Remove a team

* as team size increases, the size of each BioGauge on screen is reduced. Beyond a team size of 16 or
25, detail on the BioGauges may become too small to read

3.6.1 Add/Edit Team

1. Start the OmniSense Live module

2. Select the Setup Toolbar button E

3. Select the Team tab

4. Select the New button in the Teams frame

5. Enter team name in dialogue
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Teamname  MNew Team MName

oK | Cancel

6. To populate the the team with subjects - these must already have been added to the
database - select a team member in the Personnel panel, team from the Teams panel, and

=

use the move right button

|+ HE Recording = L Session * & Marker 3

Personnel Teams
First Name Last Name BH = New Team Name

Sample Subject 2 m- Sample Subject 1

SE Subject 3

7. Repeat as necessary for each subsequent team member

8. To edit a team name, select the team and use the Edit button Edit

3.6.2 Remove Team

1. Start the OmniSense Live module

2. Select the Setup Toolbar button .

Team
3. Select the Team tab

4. Select the Team you want to remove, click the Remove button Remove

5. Acknowledge the confirmation dialogue. The team will be removed, and all team
members returned to the Personnel pane.
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3.7

Personnel Teams

First Name Last Name ] = New Team Name

B Sampie Supject |
|- Sample Subject 2
m- Sample Subject 3

Select Team And Subject To Move
Teams

Deploy Teams

Deploying a team for live operations is a separate action to creating the team. This allows
multiple team permutations to be stored in the database, for rapid deployment when they

are needed.
I TEEe—— R e——— - ————— = -

e Four team tabs are available - select using the tabs below the BioGauge screens
e BioGauges will adjust in size (as above)
e Three extra tabs may display Safety and Medic and Training information
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3.71

3.8

Deploy a Team

1. Start the OmniSense Live module

2. Select the Setup Toolbar button E

Deployment
3. Select the Deployment tab

_4__:__§_§I¢ct the team and next available tab, and use the move right button to deploy

- —IE Recarding E k4 Session -

m Sample &

16:42p.m. / 00:00:24

Barcode Rapid Deployment

The barcode system has been developed so that BioModules and GPS units can be
assigned to subjects, subjects assigned to teams, and teams deployed without using the
screen interface. There are some prerequisites:

BioModules must have been added into the system by connection to the PC over USB
GPS Modules must have been added to the system by Bluetooth connection

Subjects must exist in the system
A supported barcode scanner or scanners must be used - these should be plug and play
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if OmniSense 3.9 is installed
e Pick lists should be printed out for a Teams, BioModules, Subjects and GPS devices

Barcode Operation can be started in two ways:

.

Subject Rapid Allocation Tool
‘ H HW Req \
— l oo I 2 -6 inches

From Setup > Subject tab, use the Launch Start BRAT
button

Scan the Start barcode from any existing
pick list
Scan from a few inches distance

Barcode Rapid Deployment Te

[ Frint Barcodes ] BarcodeScanners

Scanner 10: 1

| Show Audit Log |

Team Mame

I Show Scanners I Person Name

BioModule

GPS Device

Barcode Deployment Dialogue
Start Scanning
or choose an option:
Print Barcodes

Show Audit Log
Show Scanners

3.8.1  Start Scanning

To allocate Team, BioModule and GPS to a subject, scan in the following order:

1 2 3 4
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3.8.2

T

2 - 6 inches

l

& TEAM:Team 1

Scan Pick List

APR2OTT

l
% PERSON:01,5Subject

Scan ID tag or Pick
List

X 14 006

Scan BioModule or
Pick List

w GPS818XTODOOY

Scan GPS or Pick List

e the Barcode dialogue will automatically populate as components are scanned

' Barcode Rapid Depla

I Prirt Barcodes J

| Show Audit Log |

I Show Scanners J

BarcodeScanners
Scanner 10: 1

Team MName
Person Name
BioModule
GPS Device

Team 1
01 Subject
14 D06

GPS5213XT00007

e scan again to correct or change - the last scan for any component is the one retained

Print Barcodes

e Start the Barcode Rapid Allocation Tool by one of two means:

Subject

Remove

Rapid Allocation Tool

HW Req

In an existing Picklist, scan

Start ERAT
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In Setup > Subject, use the Launch button

| the barcode at top left |

e When the Allocation Tool displays

Show Audi Log

Show Scanners

Closs

BarcodeScanners
Scarmer ID: 1

Tezm Name

Person Name

BicModule

GPS Device

Test Boeep

Barcode Fapid Deployment Team NN | TBar Code Pick List Printouts e
|
‘ Frint Barcodes

Prirt Barcode Pick List

[ Prirt All Teams

| Print All Subjects

]
)
| Print Al Bio-Modules |
)

[ Print All GPS

Select Print Barcodes

Print the Pick Lists as required

e The Allocation Tool will generate PDF files, which can be printed off (Adobe Reader

required)
ﬁ &I Tasrrs in Dalabass E‘_ _ﬂ- Al Parsons in Dutabaas E_ 2o Al Bio-bdodie in Ouisbass E H A1 0P Dirvicas o Dititacies E‘_
E... E T E. - ﬁ... E E_...._ E_...-.
E.... R
Sl & B “
E...--. E....-.
ﬁ-.. E...
e E
2 L 2 2
Teams Subjects BioModules | GPS modules

3.8.3 Show Audit Log

Accessed from the Barcode dialogue
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3.84

E Barcode Scanner Audit Log

Select Start/End Dates Audit Log Info
Stat Date  Wednesday, 5 November 2014 - Start Date: |5/11/2014 12:42:00 p.m.
End Date  Tuesday . 18 MNowember 2014 - End Date: | 18/11/2014 6:03:00 p.m.
Filter 5 - None Total Entries: |21
Total Size: |1 K

0SS

| EpotToFie |

[ Close l

11/05/2014 12:42 BarcodeScanner: Audit_Form_Opened Form Opened

111272014 16:21 BarcodeScanner: Audit_Form_Opened Form Opened

111372014 16:36 BarcodeScanner: Audit_Form_Opened Form Opened

111372014 20:20 BarcodeScanner: 1 Audit_ScannedGpsDevice GPSE18XTO0009
111372014 20:20 BarcodeScanner:1 Audit_ScannedBioModule 14 009 9

111372014 20:20 BarcodeScanner: 1 Audit_Scanned|dCardBarcode Demo User Zephyr
111372014 20:20 BarcodeScanner: 1 Audit_Scanned|dCardBarcode 09 Subject
111372014 20:20 BarcodeScanner: 1 Audit_Scanned|dCardBarcode 09 Subject
111372014 20:20 BarcodeScanner: 1 Audit_Scanned TeamBarcode Team: TEAM: Team 1
111372014 20:22 BarcodeScanner: 1 Audit_ScannedGpsDevice GPSE18XTO0005
111372014 20:23 BarcodeScanner:1 Audit_ScannedTeamBarcode Team: TEAM:Team 1
111372014 20:23 BarcodeScanner: 1 Audit_ScannedldCardBarcode 01 Subject
111372014 20:24 BarcodeScanner: 1 Audit_ScannedGpsDevice GPSE18XTOH0005
111472014 12:24 BarcodeScanner: Audit_Form_Opened Form Opened

11/14/2014 12:37 Barcode Scanner: Audit_Form_Opened Form Opened

111472014 14:16 BarcodeScanner: Audit_Form_Opened Form Opened

111772014 14:07 Barcode Scanner: Audit_Form_Opened Form Opened

111772014 14:17 Barcode Scanner: Audit_Form_Opened Form Opened

11/16/2014 20:34 BarcodeScanner: Audit_Form_Opened Form Opened

111772014 17:27 Barcode Scanner: Audit_Form_Opened Form Opened

111872014 18:03 BarcodeScanner: Audit_Form_Opened Form Opened

Display all scanner actions

Set start and end dates to suit
Filter messages by scanner ID
Export to a file

Show Scanners

Accessed from the Barcode dialogue
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Model Mumber SerialMumber
D54208-5R00007TWR 14233010500748
e Display all connected (wired or wireless) scanners
e Beep Test to identify
3.8.5 Supported Bar Code Scanners
Motorola DS4208 (Wired) Motorola DS3578 (Wireless/

Bluetooth)
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4 Live Operation

System Diagram

" E

Diagram shows digital radio network - PSM Responder

Software Setup Checklist

A number of setup tasks must be performed prior to Live operations:
All required hardware components added to the system

Subject details added to the system

Hardware components assigned to subjects

Subjects added to a team

Team deployed for Live operations

Live Operations Checklist

Check the following:

e BioHarness module batteries have sufficient charge

e All subjects wearing BioHarness strap/shirt and module, powered ON

e If subjects are wearing optional GPS units, they are powered ON

e All subject radio network components (if applicable) are powered on and indicate radio
communication is activated

e For a PSM Responder/APX systems, each radio will request a Bluetooth PIN (value = 0)
which should be entered via the radio keypad

e Any antenna or radio network component is connected to the host PC

e OmniSense Live is running

Communications Establishment / Data Stabilization

Switching to Live mode initiates three processes in sequence

e establishment of radio communications

e over-air configuration of BioModules with subject data and matched GPS addresses, and
synchronization of device clocks

e reception and display of live data

Both of these steps may incur some delay, dependent on the type of radio network used,

and the number of subjects which have been deployed.
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4.1

4.2

Live Screen

Overview

®

El masense - lashi=: bh_ﬂ
@—’ - :hdi] ﬁcvau‘ Ed Live - . Marker 1 ?.@ ud

r[mpact 0.32 1o 00w - ”lmpa"' 068 wme 10

ELCTemp — ECTamp -- @

HR BR HR BR

163" 35 142 28

{__. \ | ) *

Impact 0.62 10 100 - Impact 0.71 1o 1% -

EC.Temp — ELC.Temp -- :‘H. e
HR BR HR BR ‘—
182+ 27 171 17 - : ®

- () e () -, | == N

@—’ | st | [ Fireman One |

I_ 211749 p.m.

®» @ ©

.Team Tabs - click to select a team

.Toolbar

. BioGauge - live subject data

. Details side panel - vital signs including trend graphs, for the selected BioGauge

.Accelerometer side panel - three-axis accelerometer trace for the selected BioGauge

. Comms side panel - shows diagrammatic location of any communications error

.Map side panel - (ECHO systems only) for display of GPS locations

Sensors side panel - (Bluetooth systems only) for display and assignment of external

Bluetooth sensors

8. Workout side panel - shows target training zone for current and next segment of
workout

9. Medic Tab

10.Training tab - shows Training BioGauge for each subject

11.Safety Tab - shows a tile for each subject, with name and ROG status and duration

only

NOUhWNH

Toolbar

Toolbar Buttons
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= . Recording (default) Show/Hide Notification
Go to Live Mode u Press to Stop nanel
a Go to Setup Mode G PS;'::SdtLeg:;rggg m Preferences
gL Help - local html Insert Marker into
Start bemo Mode E P Relp file ! recorded data
+ Transfer selected Transfer selected ’ Rename Session
: : subject from Medic tab . selected from pull
| subject to Medic tab | back to Team tab down list
g Re-send device % " Display Map
configurations Ca Window

4.3 Recording Live Data

When a Live data session is started in OmniSense, data is automatically recorded into the
application database. It can accessed at any point using the OmniSense Analysis Module -
refer to the OmniSense Analysis Module Help for details.

If some thought is put into creating a specific session name before recording, then
sessions an be more easily retrieved in the Analysis module. This is particularly useful
when creating training reports.

PRESS RED BUTTON TO PAUSE AND
SAVE SESSION

PRESS GREY BUTTON TO RESTART
RECORDING A NEW SESSION

|5 =4 Sample Team
- ‘=4 Paul Ryan

@ Training Session 30 Sep 200812:24 - 13:36
5 (3 Paul Ryan

@ Training Session 30 Sep 2008 13:36 - 14:36

e Data will be saved for every subject deployed
e Sessions are saved automatically when Live is exited
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Do not change the PC system clock time while recording — data may become
corrupted or overwritten. An automatic daylight saving change during a
recording session will have the same effect.

4.4 Trend Graphs

ROG

Heart Rate

Heart Rate

Breathing Rate

Ereathing Rate

Blood Pressure

Activity

5Po2

Default trend graphs Trend graphs with external BP & SpO,

sensor activated (Bluetooth Direct & PSM
Responder systems only)

Subject Status (ROG)

Red / Orange / Green Refer Subject Status
Grey Device error, low heart rate confidence
Blue Comms error with BioHarness module or
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|externa| sensor

Heart Rate
Red > 90% HR ..
Orange >80% HR__,
Green <80% HR_ .,
Breathing Rate
Orange > 42 breaths/minute
Green < 42 breaths minute

Blood Pressure

Systolic & diastolic pressure

|mm Hg

SpoO,

Dissolved blood oxygen saturation

| %

Activity Level

Run > 0.8 VMU (g) ~ running equivalent

Walk > 0.2 VMU (g) ~ walking equivalent

Stat < 0.2 VMU (g) ~ static

Flat 0 VMU and horizontal posture
Estimate Core Temperature

Blue <97 °F

Green 97 - 100 °F

Orange 100 - 102.5 °F

Red > 102.5 °F
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4.5 Notification Area

NOTIFICATION AREA DISPLAYED OR HIDDEN BY TOOLBAR BUTTON

||>'. -"lll e ““m
168 21 156 36

— (1) —-— {1 -
|| Alvaro Arbeloa (G 0|  |Carlos Marchena RO |

e N -
143 24

— ()
|

- (/)
7 Joun Copdvita G0 | Raut

Michael Smith Request Timeout
Paul Ryan Alert ROG Red
Paul Ryan HR *» HR High
Paul Ryan Req

The notification area displays messages:

e Comms White Diagnose comms errors — see Troubleshooting
Messages text
o Alert Yellow Displayed when ROG status changes, or subject physiological
Messages text thresholds are crossed

Message Text Type Description

Example

Alert ROG Orange Alert All ROG status changes

HR > 65% Max Alert HR crossed 65% Max, 85% Max thresholds - either
direction

BR > BR High Alert BR crossed subject's individual BR threshold - either
direction

Temp > 40 Alert Temp crossed 25/40°C (80/105°F) thresholds - either
direction

Activity Flat Alert Change of activity state from:
Flat = Horizontal/No movement
Stat = VMU between 0 and 0.2g
Walk = VMU between 0.2 and 0.8g
Run = VMU greater than 0.8g

Request Sent Comms |Data request sent to Bioharness

Response Received [Comms [Response received from subject BioHarness
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An external file containing all the notification area messages is located at:
Windows® Vista & 7: C:\ProgrambData\Zephyr\OmniSense Logs
4.6 Details Side Panel

Details are displayed for the subject whose BioGauge is selected. Float mouse over graphs
to display cursor and numeric values.

1. Subject ROG Physiological parameter 6. Estimated Core Temperature
details,
battery & signal strengths
2. Subject ROG Status 7. 5/10/60 minute graph display options
3. Heart Rate 8. Blood Pressure - activity removed
4. Breathing Rate 9. Blood Oxygen (%SP02) - activity
removed

5. Activity Level

Graph will show last 5/ 10/ 60 minutes of data

Estimated Core Temperature
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4.7

Accelerometer Side Panel

This side panel is active only for PSM

Bluetooth Direct, and PSM Training 3.0 using a

Bluetooth Access Point.

Click to activate, or stop graph
repainting for closer analysis

®

Alpha Bravo

2.0g

Vertical

Vertical

Double-click any acceleration graph
to display a larger version

@1@

Sagittal

10/15/30 sec graph sweep

Clicking the start button at top right activates 50 Hz accelerometer data from the device
associated with the selected BioGauge.

Bluetooth bandwidth will limit the number of devices that can be activated. If too many
devices are selected, then some Bluetooth connections will be dropped, and reconnected
without accelerometer data.

The correct garment type must be assigned in the Hardware setup tab, otherwise
accelerometer axis mapping may be wrong — the device is oriented differently in front-
mount and side-mount straps.
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4.8 Comms Side Panel

This side panel show the status of communications in the system.

91

No error

Ty

Unknown

ECHO
' . Error

No Error Error text

[ Fireman Six |

Details of all error indications are given in the Troubleshooting section.
49 Sensors Side Panel

Enter topic text here.
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410 Map Side Panel

The Map panel shows GPS location coordinates.

at 00:16:19.947

The topmost location is an active hyperlink
which will display a static map or satellite
location (Google Maps required).

This display does not update in real time.

A live Map Window with moving snail trails can be displayed using the Maps toolbar button
(Google Earth Required)

411 Workout Side Panel

The workout side panel should be used in conjunction with the Training tab. Subjects
should attempt to match their training zone with that of the current zone in the workout.
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Time [min} 1% 3 4 5 6 7 & % 1011 13 13 1415 1617 1819 10 11 33 33 M 15 36 17 35 19 30 3L I

Current Zone:

Aerobic zone

Training Zone
R

u

5]

Time Remaining:

08:35

B

WORKOUT PLAN

¢Next Zone:

I 3
_ — ; g
Gerard Pique Aerobic zone |
22 Time Duration:
136 00:39 ||
HR |I‘It—T @
— WOtkoul Note: '-i—-
SUBJECT TILE oo
IN TRAINING TAB it 3

412 Medic Tab

¢ In addition to the Team tabs, which display Team subject BioGauges, a Medic tab is
available. Subjects whose status has changed to Red for a specified duration (see User
Preferences for configuring this) are automatically moved to this tab.

e Additionally, any other subject can be manually moved to this tab using the toolbar
button + provided.

e This allows all those subjects who need to be monitored more closely to be visible on
the same tab at the same time.

e Subjects must be manually moved back to their original Team tab using the toolbar
button — if their condition changes back to Orange or Green.
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413

TOOLBAR
BUTTON TO
MOVE
SUBJECT TO
OR FROM
MEDIC TAB

—

Stress -
HR BR

1627 41

m (1) -
‘ _|Car|os Marchena R 0|

15:5Tp.m. J O0ddd1

MEDIC TAB

LOCATION

Safety Tab

The safety tab displays no BioGauges, only a tile showing the name and subject status of
all (up to 64 subjects) deployed across all Teams in the system, including those moved to

the Medic tab.

Alvaro Andres
Xavi Arbeloa Iniesta
G1 RO @1
AN OUTLINE | Carlos Cesc David David Fermando
&+ SYMBOL Marchena Fabregas Silva  Villa
INDICATES =P» RO o1 61 &1
SUBJECT Fernando Gerard = lker @ Javi Jesus
DISPLAYED IN Toms Prquo Caslllas Ilarhna: N.was
MEDIC TAB

Joan Serglo Serglo
capdnna Busquets Ramos

Xabi

Liorents -

1idlams. 000132

SAFETY TAB

LOCATION
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Click on the summary tile of any subject to return to the team tab on which that subject
is displayed.

414 Map Window

e An Internet connection is required.

L)

e The Map toolbar button will activate a separate Map window showing configurable
snail trails for all subjects. A single subject is illustrated.

e The Map/Satellite view can be dragged by cursor to relocate.

e Use + / - buttons at bottom right, or mouse wheel, to zoom in / out on Map / Satellite

view.
Snail Trai pd Heart Rate o™
e it .
EEEr— 5 o ekt 416 %
£ .+ Morthside g w
40 5 141 172 Huspital-Atlanta et Q
0 ) o il o E— san Ferg, g
0 Beats Per Minute (bpm) 250 FULL PATH Joreet
Snail Trail Width: 5 x 5 KN e 2 e
- hildinen’s \Q::v-n L
P e & wong [ A
Snail Trail Opacity: 90% 5 QT T 3
h et & 3
[ | o F Pt 2
Snail Trail Length: 0:15:00 ' = N L  cred® a
: 0 YT LD
Heat Map Width: 0 x (hidden) 5 \ari
Y . I W F
J WI 3 -~ 2 '
Markers R 1 Rock Creek at Ashfard = “bbang Creek
CURRENT LOCATION b
Maker Interval: 0.5 Miles Nareyp. e " Y .
Erae \ \
: "'f__ Blackbum Park
Maker Width: 3 x Dy
. L | oy ™ 7 i-., .
Marker Opacity 60% 4 o -
- Y -’ Hay,
Full Path e s®
Full Path Width: 1 x el i
- SNAIL TRAIL
Full Path Opacily: 100% !:.~F
[ ] '._I
Save Settings | | Detault Seftings | = z § }=’ k 3
Say . ; = 8, £
Google S F [nwcadPark Tp S Map deta E2015 Boogle, | Terms of Use _ Report a map eror

In the example above, non-default settings are used to emphasize trail features
Trail Configuration:

Parameter Select from pull-down - Heart Rate (shown), %HRmax, %HR@AT,
Physiological or Mechanical Intensity, Speed or Altitude Zone, ROG
status or path only

Color Thresholds Slide buttons to set coloring of snail trail

Width Slide button for snail trail width. Extreme left = trail hidden
Opacity Slide button for % opacity
Length Slide button for time duration [hh:mm:ss] of snail trail, preceding

current location

Location Heat Map [Slide button to set background color behind snail trail will turn from
Width green to red as a location becomes prevalent. In a circuit run such
as this, Heat Map is always green unless the runner stops and holds
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location.
Marker Interval Slide button to add distance markers at fixed intervals
Marker Width Slide button to set marker width. Extreme left = markers hidden
Marker Opacity Slide button to set marker opacity
Full Path Width Slide button to set width of path preceding snail trail. Extreme left =

full path hidden.

Full Path Opacity Slide button to set full path opacity

Save Settings Save a preferred setting for repeated use.
Default Settings Return to default settings

Use the selector at map top right to select Map or Satellite view

0 Analysiz Map

Snail Trail
Heart Rate IT
40 a5 141 172
__ ) o I o IEEE——
0 © Beais Per Minute (bpm) 250

Snail Trail Width: 5 x
L]
Snail Trail Opacity: 90%

L)

Snail Trail Length: 0:15:00
L]

Heat Map Width: 0 x (hidden)

L

Markers

Maker Interval: 0.5 Miles
L]
Maker Widkh: 3 x -
L]
Mﬂmgmh; 60%
:

Full Path

Full Path Width: 1 x
[ ]
Full Path Opacity: 100%

L&

Save Settings | | Detault Seftings

415 Training & Workout Tabs

Introduction

The Training tab displays a Training BioGuage tile for each subject, color-coded according
to the intensity with which they are working out.

The configurable color zones depend on:

e heart rate at anaerobic threshold (usually 70 - 90% of maximum heart rate)

e maximum heart rate

In the Workout side panel as displayed below, subjects are given a Current Zone target
intensity with duration timer. They should try and match their current intensity to the
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4151

target. The Next Zone is also displayed, W|th a countdown timer.

G

foin| [t ] [
= L
==

seve | R pr

) 1

Live Training tab

A treadmill test displayed in OmniSense
Analysis, from which the Training Zones are
derived for each subject. In this example

HR@AT = 174bpm, HRmax = 195bpm

Training Zone Criteria

Training Zone |[Description
Color

Heart Rate Range [Default Settings]

Rest/Recovery

< 85% HR@AT

Aerobic

85 - 95 % HR@AT

\ETII - on gap

95 - 100% HR@AT

Anaerobic

100 - 110% HR@AT

High Intensity

110% HR@AT - HRmax

These limits are configurable in the Preferences dialogue

Training Workouts

OmniSense Live now incorporates a large nhumber of training workout templates based on
the Paul Robbins Periodization system. These workouts prescribe varying levels of training
zone for varying amounts of time. The template names refer directly to the Robbins

system

Graphic Deplction of Workout template

Time [min} 102

345 6 7 8 9 1011121314 1516171819 1 M 22 25 M

23 M X5 6 T EE 19 30 31 3} 33 34 35 36 37 38 39 40 41 47 43 4 45 45 47 48 45

Training Zone
R

wmooy = O

Descrption of the workoutthat would be achleved
10min light activity to raise HR level slowly
5 min wamnup [2erobic zone)

20minute cooldawn

Total Duration: 49 minutes

10x% 30 seconds High Intensity Intervalswith 1min active recovery between each intenval

The color of the Training tab itself acts as a target color which subjects should aim to
match their own tile color in the workout tab.

© 2016 Zephyr Technology



98

SELECT WORKOUT l
| PO(‘II‘O vamArhﬂmMru Ini Carles Puyol
é':n m 38| ;2 04 & 0O
= Int- o= Int-P| & Int-P .o Int-P
[N David Silva David Vilia |

" 42 RN L& 0 12 21
Int-P AR % Int-P 2% Int-P| A% lnt-P

Fu.m ando Torres (GErardPIqUe Pique Iker Casillas Clslllls Jesus Navas
0 0.7 o 04 R 42
;F, Int-P :'a Int-P .;a Int-P o Int-P

HR m 3.8 e O = (1]

Int-P a Int-P| 3% Int-P| 5 Int-P

130

I-ﬂ

m Il'lt-
Xabi Alon:

12

ACTIVATE WORKOUT

rCurrent Zone:

00:39

Joan capde-n ’.Iuan Hata CETLTE sﬁw Bu-qm-"smio Ramos
5

Aerobic zone

03:38

Mext Zone: "
Aerobic zone

Tiewe Durabion

‘Workout Nate:

15:83p.m, / 843716

TARGET ZONE COLOR

4152 Selecting a Workout

1. Select the User Preferences in the toolbar .5

Session
Treadmill Test

Beep Test
Orthostatic Test

OmniSense installs a large number (100+) of workouts as .csv files located at ..My
Documents\OmniSense\ WorkoutFiles.
To select a file and implement it in OmniSense Live:

Select the Workouts button, and check those you wish to access.

2.1In the live screen, use the Session Name pulldown to select the desired workout
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3. To activate the workout, click on the H button

4. The Trainin% Tab itself will change color according to the template specification

‘ ‘ as will the target current zone indicator in the
Workout Side Panel, if selected.

5. Subjects should attempt to tailor their efforts to make their own tile in the training tab
match the color of the Current Zone indication itself.

4.15.3 Creating a Custom Workout

Workout templates are .csv (comma separated values) files which, in Windows systems,
open by default with Microsoft Excel®, or can be opened by any text editor such as
Notepad.

A B C D E F G H | J K L
Zone Time Notes
5 After warm-up do the circuit 6-12 times before doing a 2 min active rest. Repeat 2-4 times before Recov

0.17

0.5
0.25

0.5
0.17

0.5
0.25

0.5
0.17

0.5
0.25

0.5

EEle|e|do s winie
o0 ® 000 ®m®OoO 00 Ao

el
W

14

o]

To create a customer template:

1. Copy any existing workout csv file

2.In column A, starting row 2, list the intended workout intensities using the criteria set in
the Training Zones Preferences dialogue.

e.g. Red: 110% to 100% HRmax
Orange: 100% to 109% HR@AT
Green: 50% to 99% HR@HT or as set by user.

Use uppercase 'R,'O' & 'G'
3.In column B, starting row 2, list the intended duration in decimal minutes of each
component of the workout.
e.g. 10 seconds: 0.17
15 seconds: 0.25
20 seconds: 0.33
30 seconds: 0.50
45 seconds: 0.75
60 seconds: 1.0
60 seconds: 1.5 etc
4.In cell C2 add in a text description - this will appear in the workout pane in the
Preferences dialogue.
5.Save and rename the file to suit.
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6.The new workout will appear automatically in the list in the workout pane in the
preferences dialogue

416 Assign Sp0O2 Sensor

External Sp0O2 sensors must be added to the system as part of the Setup process.
They can only be assigned to a subject during Live operations.

1. Select Sensor side

panel
B . = T e o .  THEREEE
* b =kl o Orom % - Marier | - bl i ket
2. Select Sensor : : 1
(white = selected) [ aoss e

3. Select subject -
BicGauge

4. Click Assign
button

ANONIORY

‘ SP"?SE"STS S | Error Indication

805915 ) &)
Zephyr Demo User I8 Q

‘u BP Sensors
. Available 1/1
BP12 |

Assigned name  SpO2 data displayed BT Link displayed Trend Graph
displayed in BioGauge in Comms tab populated

If the sensor is removed from a subject, it will power off automatically within a
few seconds, and OmniSense will de-assign the sensor from the subject. The
sensor must then be reassigned to the subject to continuer receiving data.
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4.17 Assign Blood Pressure Sensor

Blood pressure is supported when using a supported sensor:

HPL-108 Bluetooth Blood pressure wrist cuff

Note that the default polling frequency for the BP sensor is every five minutes. If the
sensor has powered off in this time, it must be reactivated within this time to take a fresh
reading and update the data it sends.

1. Select Sensor tab

2. Select Sensor —_—

3. Select subject
BioGauge

4. Click Assign
button
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418

E BP Sensors s
, Available 0/1 o
BP12 69 - 19
Zephyr Demo User
- \
wn | Zephyr Demo User G13 Blood Pressure
Assigned Name BP data displayed BT Link displayed Trend Graph
displayed in BioGauge in Comms tab populated

Readings which are manually initiated directly at the sensor are not sent to
OmniSense - only those readings scheduled by the application (in Preferences)
are displayed. If the cuff powers off between readings, it should be powered on

A

again manually.

Operation Checks

1. Live checks can only be tested once the database has been fully set up, all components
issued to subjects, and all hardware powered on.

4

Omnisense

Live

2. Start OmniSense Live

3. Select Live mode in the toolbar

. :
4. Wait

...wait a few moments for Bluetooth and other connections to establish. This may
depend on the number of units deployed. The Blue LED on each device will flash once a
connection is established.

5. Typical data stabilization times from device power on.

Heart Rate: 5 - 15 sec
Breathing Rate: 30 - 45 sec
Temperature: 1 sec
Activity/Posture: 1 sec

STATUS INDICATION ON START UP

Alpha Bravo Alpha Bravo Alpha Bravo Alpha Bravo

SENDING ESTABLISHING  DEVICE NOT DATA DATA NORMAL
REQUEST CONNECTION WORN STABILIZING STABILIZING DATA

7. A convenient check is for the subject to lean forward:

© 2016 Zephyr Technology



Live Operation 103

FORWARD LEAN

(>

8. Observe the response in the subject's BioGauge

100% 100%
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5 Subject BioGauge

A configurable BioGauge showing physiological data is displayed for each subject deployed.
There are three options:

e BioGauge for ISM Systems (PSM Training ISM)

e BioGauge for Bluetooth & ECHO Systems (PSM BT Direct, PSM Responder, PSM Training
3.0, PSM Training ECHO)

e Training BioGuage (used in conjunction with preconfigured workouts)

Ed Omrefenze l —— -
+ :kﬂ Recording = Ed High Intensity 37 - el Marker 1 " IE] il
r —

I {F"'n'T I:I pLe e 1K b 1M 100

HR BR
156 36

] (1)
|Carlos Marchena R 0

100%  100% W -- [ HRATO 100%  100%

Cal

159 27

0 |[ & |
- m Bn| [Zephyr Demo User

Racmreed M of 17 mansges 16:00p.m. / 00=08:16

4
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5.1 ISM BioGauge

175 .22 @

C A —
s Alvaro Arkeloa | G 0 | Du—r)

5 5 Ab Y

PSM Training ISM BioGauge

1

1. Name or identifier 9. Data age indication (4 x 1min
quadrants) if
Status = Blue (Comms Error)

2. BioHarness Identifier
3. Physiological (Red/Orange/Green) or 10. Configurable sweep scale & numeric

Comms (Blue/Grey) status indication - value
background color
4. BioHarness battery level 11. Signal strength indication - based on
ratio of lost data packets
5. Configurable sweep scale & numeric 12. 'R, 'O', 'G' indication of ROG status |
value Time in status (0 - 99 minutes)
6. Configurable value 13. Red cross means BioGauge also
displayed on Medic Tab
7. Configurable value 14. Activity Level ( T ) = walking equivalent

(( 1)) = running equivalent
8. No data indicator, 1 min per quadrant 15. 1 = posture indication
(not visible)
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5.2 Bluetooth/ ECHO BioGauge

jﬁi]r Rau

Int- F"hy:

HR
166 27

u“ HRV --

1. Name or identifier

2. Physiological (Red/Orange/Green) or
Comms (Blue/Grey) status indication -
name background color

3. BioHarness Identifier

4. BioHarness battery level

5. Configurable field 1

6. Sweep scale reflecting configurable
field 1

7. Configurable field 2

8. Configurable field 3

9. Data age indication (4 x 1min
quadrants) if
Status = Blue

10. Configurable field 4

11.

12.

13.

14.

15.

16.

17.

18.

HR at Anaerobic Threshold (AT)
graticule

Configurable field 5

Sweep scale reflecting configurable
field 5

Device signal strength indication (ISM
and ECHO systems only)

'R, '0', 'G' indication of ROG status |
Time in status (0 - 99 minutes)
Red cross means BioGauge also
displayed on Medic Tab (not visible)

Activity Level (T ) = walking equivalent
(( 1)) = running equivalent

1 = posture indication
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5.3 Training BioGauge

A Training BioGuage is displayed in the Training Tab. The background color of the entire
gauge changes according to the Training Zone configured in User Preferences. Training
Zones reflect heart rate zones and indicate physiological workout level.

Only three configurable numeric fields are displayed. Its intended use is for subjects to
match the background color of their gauge to a target color in the workout tab of Live.
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6.1

Settings

An OmniSense Settings/Preferences button is displayed on the toolbar: .E

General Settings
Markers

Session Names
Gauge Settings
Safety Thresholds
Intensit L
Training Thresholds
Training Zones
Speed Zones
Workouts

Palling Cycle ims) 2500
Radio Metwork Type ECHO
Comms Counter Retries 5
4 General Application Settings
Display units in Imperial
Alams audible Yes
Show Comms Events Yes
Show ROG Time Yes
Refresh gauges every (seconds) 0
Enable Demo Mode Yes
MNumbers of rows in event log 10000
4 Heart Rate Recovery Algorithm Settings
Upper activity level threshold (gforce) 0.8
Lower activity level threshold (gforce) 0.2
HRR detection time in seconds 30
4 Medic Tab Settings
Show or hide medic tab Show
Add to medic tab as defautt Yes
Remaove from team tab No
Medic tab timeout after (zeconds) 30
Polling Cycle (ms)
Polling Cycle: The gap {time in ms) between poling cycles

Preferences vary according to the radio network type used.

General Settings

e (G

Communication Settings

Radio Network Type

Varies according to Radio Network Type

Comms Counter retries

How many data packets missed before
Comms Error (Blue Subject Status) displayed

Polling Cycle (ms)

Leave at default 2400 - ECHO network only

© 2016 Zephyr Technology



Settings| 111

Communication Settings

Leave at default 1000 - MotorolaXTS
network only

ECHO Mode

20x 1 - 20 BioModules at 1 sec refresh
rate

50x 2.5 - 50 BioModules at 2.5 sec refresh
rate

100x 5 - 100 BioModules at 5 sec refresh
rate

Slot Time (ms)

Leave at default 40 - ECHO network only
Leave at default 1800 - MotorolaXTS
network only

General Application Settings

Display Units in

Imperial or metric (Height, weight,
temperature throughout)

Alarms Audible

ROG Status change audible alerts

Show Comms Events

Comms events recorded in notification area

Show ROG Time

Time-in ROG-state displayed on subject
status bar in BioGauge

Refresh gauges every (seconds)

How often default gauges are repainted.
Default of 0 means after each cycle of
device querying

Enable Demo Mode

Enables Demonstration Mode.

Numbers of rows in Event Log

Max. no. of lines displayed in notification
area

Heart Rate Recovery Algorithm Settings (

Bluetooth Direct systems only)

Upper Activity threshold

The maximum activity level allowed during
recovery phase (stationary approx) before
the HRR algorithm can auto-detect HRR

Lower Activity Threshold

The minimum activity level needed (running
approx) before HRR algorithm can auto-
detect HR recovery

HRR detection time

Duration during which Upper activity
threshold must not be exceeded e.g. sit or
lie down during recovery, for auto-detection
of HRR

Medic Tab Settings

Show or hide Medic tab

Makes medic tab accessible during Live
Mode

Add Medic Tab as default

Determines if subjects whose status
changes to Red are automatically moved to
the Medic tab.

Remove from Team Tab

Automatically move BioGauge to Medic tab
after timeout. ‘No’ means BioGauge will be
displayed in both Team and Medic tabs

Medic Tab timeout

Time delay in seconds of Red status before
subjects are automatically transferred to
Medic tab

Sensor Tab Settings (Bluetooth Direct
Systems only)
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6.2

Communication Settings

Sp02 sensor polling frequency (seconds) How often a request is sent to update the
subject Sp0O2 value (not ECHO systems)
BP Sensor polling frequency (minutes) How often a request is sent to update blood

pressure. Should be set to adhere to medical

practice (not ECHO systems)

Additional parameters are configurable, dependent on the Radio Network Type set.
Markers
Markers can be seen when viewing recorded data in the Analysis module.

1. Create Markers - open the User Preferences dialogue
2.Select Markers

Praconfigured Maroar Mamas

—
Marker Remave
Marboer 3

Wlapicer £ '
Warkar &

Marteer &
Marcer 7 ‘

Maricar B
Warkcer 9
Wlaricer 10

10 markers already exist. Edit the names of these, and add new markers as required.

3.To add a marker to a recording, mouse over the Marker button G This button is
only visible when data is being recorded. A pulldown will show three options:

¢ Individual - creates a marker in the session of the individual whose BioGauge is selected

e Team - creates a marker in the sessions of all members of the team whose tab is
selected

e All - creates markers in all sessions being recorded, in all teams

4.The pull down list showing the markers will display. Select the Marker desired, and
clicked the Marker button. A marker will be created in the recording. You can also edit
field and add a custom Marker on the fly.

5. A Marker will be displayed as a vertical line in data displayed in the Analysis module.
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' Start Run

b mmmmmm - - - -
6. An additional elapsed time value is displayed beside the system time at bottom right of
the window frame in the Live module

16:43p.m. / 00:00:04

The clock is reset each time a new marker is placed.

7. Each time a Marker is placed, the next marker in the list is automatically selected.

8. All Markers are stored in an external file called Markers.txt which is located at:
C:\ProgrambData\Zephyr

6.3 Session Names

Session names are displayed in the Analysis module. They allow for easier filtering of data
sessions.

You can also edit the session name displayed on the toolbar and create a new Session
Name on the fly.
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Precorfigured Session Names

[ General Settings

[ Marlers

Session

[ Session Names Treadmill Test

Beep Test
Orthostatic Test

)
)
]
| Gauge Settings |
I e Activity
)
)
)
)
)

| Safety Thresholds

| Intensity & Load Circwit 46
Test Custom Waorout

HR Corfidence Test

[ Training Thresholds

[ Training Zones

[ Speed Fones

[ Worouts

Selected Session:  Live

1. Create, edit and order Session Names using the Preferences dialogue

2. To name a session, select from the pulldown list in the Live module

Treadmill Test  ~ |

and click the tick button to activate the new session name.

3. The session names can then be used to filter sessions in the Analysis module for faster

data access.
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6.4

Filter Session List

Show Teams:

Al -]
Show Sessions:

| Treadmill Test . |]

01 Jan 2010 @~

Select Session

=] Mo Team Assigned
=21 Demo Subject 2

=@ ([readmill Test) [18 Apr 2012/ 14:02:01]/[00:11:51]

.8 Running Section 1/[14:05.06 = 14:10:30]/ [00:05:24]
- Demo Subject 1
@[13.ﬂ.pr2012f12'54:31]:’[1]1]'32:03]
; L4 Running Section 2/ [12:54:45 - 13:13:40]/ [00:18:55]
] Fephyr
=1 Zephyr Demo User

(3 (readmill Test 19 Sep 2012 / 14:36:40] / [02:00:41]

Gauge Settings

A subject BioGauge can be configured from the Preferences button on the application
toolbar.

Training BioGuage
Live BioGuage

115
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'I'Z' Preferences

| General Settings

| Markers

| Session Names

[ Gauge Settings

| Intensty & Load

I | Training Thresholds

| Training Zones

| Speed fones

|
|
|
|
| Safety Thresholds |
|
|
|
|
|

| Workouts

Stress

HR

ER

HRV
EstCoreTemp
Impact
Arctivity

Calories
HREMaxPercent
HRatATpercent
Phy=Intensity
Mechlintensity
TrainIntensity
PhysLoad
MechLoad
TrainLoad
Jump

Explosivensess
Stress

SPOZ_HwReq
BF_HwReg
Speed_HwReq

Distance_HwReq
Blevation_HwReq

Live |Training

| | Cancel

Select the Gauge Settings button, and use the pulldown lists to configure the values to be

displayed for the three numeric fields and the two sweep scales

BR Breathing Rate

HR Heart Rate

HRV 5 minute SDNN Heart Rate Variability (not ISM systems)

EstCoreTemp Estimated Core Temperature (not ISM systems)

Impact Peak Acceleration - in previous 1 second for Bluetooth systems, in
previous 2.5 seconds for ECHO

Activity Activity Level in VMU

Calories Calories burned - ACSM formula

HR, ., Percentage % of subject's maximum heart rate

HRatATPercentage |% of subject HR@AT

PhyslIntensity Physiological Intensity

Mechlntensity Mechanical Intensity

TrainIntensity Average of Physiological & Mechanical Intensities

PhysLoad Physiological Load
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MechLoad Mechanical Load

TrainLoad Average of Physiological & Mechanical Loads

Jump Peak g value during Jump Event (not ISM systems)

Explosiveness Peak g value during a 40 yard dash event (not ISM systems)

Stress An HRV-derived metric of stress

Sp02 Dissolved blood oxygen % when a pulse oximeter is used (not ISM
systems)

BP MAP Blood pressure when a blood pressure cuff is used (not ISM
systems)

Speed Speed - BioHarness must have been configured to communicate

with a supported GPS device. Available ONLY for PSM Responder
and some PSM Defense variants

Distance Distance traveled - BioHarness must have been configured to
communicate with a supported GPS device. Available ONLY for
PSM Responder and some PSM Defense variants

Elevation Elevation - BioHarness must have been configured to communicate
with a supported GPS device. Available ONLY for PSM Responder
and some PSM Defense variants

Impulse Load A cumulative measurement of mechanical load - the sum of the
areas under the accelerometer magnitude curve for all impulses,
measured in Newtons.

Walk Step Count Cumulative walking step count. Steps, bounds and jumps are
distinguished by analysis of the direction of impulse, magnitude of
the impulse, and time interval from the previous impulse.

Run Step Count Cumulative Running Step Count
Bound Count Cumulative Bound Step Count
Jump Count Cumulative detected Jump Count (crouch/pause/jump)

Minor Impact Count |Count of Minor Impacts (3g to 7g)
Major Impact Count |Count of Major Impacts (greater than 7g)

Avg Force Rate Measure of explosive power, averaged over previous 10 steps,
Development Rate measure in Newtons

Avg Step Impulse A measure of the efficiency of steps, i.e. how much energy is
expended during a step. Shorter (in duration) steps expend less
energy. Measured in Newtons

Avg Step Period Seconds - time duration of step

Flight Time Jump flight time measured in milliseconds

Peak Magnitude Phi |Degrees from vertical of force or impact during an epoch
Peak Magnitude Degrees from horizontal of force or impact during an epoch
Theta

Training BioGauge

A Training BioGuage is displayed in the Training Tab. The background color of the entire
gauge changes according to the Training Zone (dependent on HR) the subject is currently
active in.
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6.5

k4 Preferences

| General Settings

| Markers | PhysIntensity|
- ER
| Session Names | EEU
- EstCoreTem,
[ Gauge Settings ] Jump p
— Explosiveness
| Safety Thresholds | FhysLoad
- MechlLoad
| Training fones | TrainLoad
I — SiMmens -5
| Speed Fones | _f‘l_ﬂepl'ill_;den?tr:r'_.r
rainIntens
| Warkouts | Calories

HRMaxPercentage
PeakiG
Activity
. .. Speed
Live Traini ng Distance

Elewvation

Save | | Cancel

Safety Thresholds

In the subject setup screen, a number of ROG algorithm Safety Alarm Thresholds can be
set manually, or set to default values using the Thresholds Default button in the lower
right corner of the screen:

Pmben (8 Loz 5

Enaibl ¢ Al Lirmits

The default values themselves can be set in the Safety Thresholds Preferences option
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[ General Settings

Activity Idle Timeout Red (secands)
BR High Red (EFM)

)

[ Markers ]
| Session Names | BR Low Red (BPM)

)

Core Temperature High Red
HR High Orange (% HRmax)
HR High Red (% HRmax)

| Safety Thresholds | HR Low Red (EPM)

[ Gauge Settings

| Intensity & Load |

[ Training Thresholds ]

[ Training Zones ]

[ Speed Fones ]
)

[ Worouts

Activity Idle Timeout Red (seconds)
if the subject remains inactive for langer than this perod, subject status will change to Red

[ Save ] [ Cancel

Activity Idle Timeout Red Breathing Rate

BR High Red

BR Low Red

Core Temperature High Red

HR High Orange (%HR__.)

HR High Red (%HR __ )

HR Low Red (BPM)
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6.6 Intensity & Load

B
_ Intensity & Load

| General Settings | Low Limit (0) High Limit (10)
[ Maricers ] Physiclogical Intensity 50 %HR Max 100 %HR Max
| SessionNames | | pechanical Irtensy 05  Peak G/epoch 3 Peak G/epoch
[ Gauge Settings ] This section allows the user to customize the thresholds associated with

the Intensity metrics used throughout the system and for the calculation of
[ Safety Thresholds ] Load. Any intensity value less than the low limit will be treated as a “null”

value and the associated time will not be included in the total session time
i Intensity & Load i used for determination Load or for the Average Intensity of the session.

The low limit (0) serves as the baseline intensity is linearly interpolated as
[ Training Thrasholds ] HR or Peak G increases up to the high limit for the highest expected i

Physiological Intensity

Physiological Intensity is measured on a 0 - 10 scale, comparing current heart rate against
a subject's maximum heart rate. The default settings are that 0 = 50% HR__ , and 10 =

100% HR .. .
With these values the subject below achieves an intensity indication of 5.

PHYSIOLOGICAL INTEMSITY

HR max

-
=

= = ka0 s R @ 0D

50% HR max

HEART RATE

PHYSIOLOGICAL LOAD
=AREAUNDER CURVE

If the lower limit is increased up to 75% of HR__ , then the subject will only achieve an

intensity indication of 2 for the same HR value. Their indicated physiological load is also
reduced correspondingly.
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PHYSIOLOGICAL INTENSITY
HR max 10

75%HR max

HEART RATE

PHYSIOLOGICAL LOAD
= AREA UNDER CURVE

6.7 Training Thresholds

Training thresholds are configurable lower limits for Physiological Load, Mechanical Load
and Training Load. If any one of these thresholds is crossed, then the subject name in

the Training BioGuage in the Training tab will flash.

This gives an easily-seen indication that an individual subject has achieved a
predetermined level.

Thresholds are set at Team level, but can apply to individual members.

Zephyr Demo User

R 45

262.7
Load-p #HR@AT

The subject name will flash in a contrasting color.

Set Training Thresholds in the Preferences > Training Thesholds dialogue.
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6.8

= W B — — — e
e e

Training Thresholds
Motify Based On: @ Individual (") Team Average

Team Phy Load Mech Load Training Load

Set the team's default training limits for the day’'s workout. The name and relevant
value will begin flashing for each individual on the gauge when individual and/or
team average has reached the threshold. Individualized thresholds can be set inthe
Subject tab within Setup Mode. K no threshold is set, no notification will be
generated.

In this example:

e Members of Team Zephyr's names will flash when their Physiological Load exceeds 1000
e Mechanical Load and Training Load for Team Zephyr values will have no effect

e Members of Team A (if deployed at the same time) will have no effect

Training Zones

Training Zones colors are displayed as the background color of Training BioGauge displayed
in the Training tab.

Zephyr Demao User
w119
1.9

Loag-p Load-M
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¥4 Preferences (-

Training Zone Thresholds

[ General Settings

%HR@AT - 100 %HR Max
[Markers 1o

YHR@AT - 109 “HR@AT
[ Session Names 100 < =

| Gauge Settings il sy 95 %HR@AT - 99 %HR@AT
| Safety Thresholds g5 %HR@AT - 94 %HR@AT
| Intensity & Load
Customizable Training Zones drive the color of the tiles in the Training tab.
[ Training Thresholds

This enables a coach to track in real time that training objectives are
being met throughout a workout and provide real time feedback of
overtraining and undertraining. The default training zones are et to
industry accepted standards for aerobic, anaerobic, and high intensity
zones based around an individual's heart rate at anaerobic threshold.
HREAT for an individual can be calibrated manually or automatically by
performing and analyzing one of the built in fitness tests (treadmill test or
beep test).

[ Training Zones

[ Speed Fones

)
)
)
)
)
|| ) lessThan 84 %HR@AT
)
]
)
| Workouts |

@ %HR@AT ) %HR Max

Save ] [ Cancel

Set the lower limit for each zone - the upper limit for the adjacent zone will adjust

automatically. The main reference for the zones is the subject's Heart Rate at Anaerobic

Threshold (HR@AT):

e is stored in the OmniSense database for each subject

e defaults to 80% of HR max when a new subject is created

e is normally in the range 70 - 90% HR max

e can be edited when creating a new subject

e can be updated automatically from the Analysis module after analyzing a maximum
ramped-effort fitness test (treadmill or beep test)
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6.9

Speed Zones

E Preferences

[ General Settings

[ Markers

[ Session Names

[ Gauge Settings

| Safety Thresholds

[ Training Zones

| Speed Zones

[ Worouts

)
)
)
)
)
)
1
)

Speed Jone
11 Mile / Hour
g Mile / Hour
Speed Zone 4: 7 Mile / Hour
eed Jone 3: 5 Mile # Hour
Speed Jone 2: 3 Mile / Hour
Speed Fone 1: Less Than

(Greater

10.55

399

6.99

433

299

Mile # Hour

Mile # Hour

Mile # Hour

Mile # Hour

Mile # Hour

Configurable Speed Zones can be used when compatible Bluetooth GPS I
units are included with the system for tracking how much time and
distance subjects spend in each zone. For more information contact

sales@zephyranywhere.com.

Save || Cancel |[f

conjunction with their BioHarness.

Speed zones can be configured for subjects who are using a supported GPS device in

The speed zone data is not viewed in OmniSense Live, but in Analysis:
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] Backgrouna Shading
il may iShend ROG [ | Training Zone| [¥| Speed Zone || | Positional Error
01:4250 13.23 Horizontal Axis
16:45:16 @ Real Time O Elapsed Time

e e [ o oy o |

Time (HH:mm:ss)

Use the check box above the graph to show speed zones attained as background shading.
Illustrated is speed over time in miles per hour over a cycle run tracked by GPS.
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6.10

Workouts
E Preferences ' ‘ | ——
Preconfigured Worcouts
[ General Settings ]
Circuit 46 =
| Mateers I crout 27 [T L
[Session Names ] Circuit 48 0
[ Gauge Settings ] Circut 43 O
Circuit 50 [l
| | Safety Threshoids | oot 56 0
d [ Training Zones ] Circuit 57 [
[ Speed Fones ] Circuit 58 [
[ ] Circuit &1 [l
Worouts
| High Intensit 37 M i
: Notes:
I We suggest up to a 10 minute wam-up in the first HR zone before doing the
following circuit. Repeat the circuit 2-10 times based on time and fitness level
L]
Total Duration: 51.3 mins
Save ] [ Cancel
| .

Preconfigured workout templates are labeled to conform with the Paul Robbins
Periodization system. Workouts are csv files stored at ..My Documents\OmniSense
\WorkoutFiles.

These files define a sequence of Training Intensities for specific periods of time. In the
Workout Tab, a target intensity level is displayed by color - subjects should attempt to
match the intensity level as it changes during the workout.

The files are based on the Paul Robbins Periodization system. The file names refer to this
system directly. You can also create your own customer workout file by copying, renaming
and modifying any existing file.

The notes support text to speech.
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Parameters

Acceleration (Sagittal, Lateral, Vertical)
Activity Level

Average Force Development Rate
Average Step Period

Average Step Impulse

Battery Level
Blood Pressure

Bound Count

Breathing Rate
Breathing B-B

Breathing Rate at Anaerobic Threshold
Calories Burned

Distance Travelled
Date of Birth
Elevation

Estimated Core Temperature

Explosiveness
Fitness Level

Gender

Heart Rate

Heart Rate Anaerobic Threshold
Heart Rate Confidence

Heart Rate Maximum (% of)
Heart Rate Maximum

Heart Rate Resting

Heart Rate Standing

Heart Rate Variability

Heart Rate Variability (Restin
Height

Impact

Impact Peak Magnitude Phi & Theta
Impulse Load

Intensity & Load

Jump

Jump Count

Location

Major Impact Count
Mechanical Intensity
Mechanical Load

Minor Impact Count
Physiological Intensity
Physiological Load

Posture

ROG Subject Status

Run Step Count

Saturated Blood Oxygen Level
Signal Strength

Speed
Stress
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Training Intensity
Training Load
Walk Step Count
Weight

71 Acceleration

129

Acceleration

Lateral, Sagittal & vertical acceleration

OmniSense Live

Accel Side Panel

OmniSense Analysis

Time & Summary graphs

Log Data Summary & Waveform, Enhanced Summary & Waveform
recorded as raw bits

Units g

Range -8g - +8g

Reporting Frequency 100 Hz

Notes

Vertical

,}
“{{

correct garment type

Lateral

/ \ Sagittal

Front <> Rear
e Axis orientation - automatic if BioModule is configured for the
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7.2

o Vertical data will show 1g gravitational offset

g Circuit 46

| Impact 0.75 100%  100%

-- Sp0,

Calories 42.8
HR BR

99 13

; ( )
~-eo

|
|

Marker 10

I
E
E

| siereq

| |essy

Vertical

Swwon

Lateral

mnoyiop | siosuag

SENE]

15 30 |

[Z_e@y_r Demo U.'

14:21p.m. / 00:08:53

Activity Level

Activity Level Index of activity
OmniSense Live Subject BioGauge
OmniSense Analysis Time & Summary graphs, all Reports
Log Data All Formats
Units VMU (Velocity magnitude units, measured in g)
Range 0-16g
Reporting frequency 1Hz
Notes
STATIC WALKING RUNNING
ACTIVITY EQUIVALENT EQUIVALENT
LEVEL ACTIVITY ACTIVITY
LEVEL LEVEL
e Parentheses around posture arrow in BioGauge indicate
activity level
¢ Walking equivalent activity > 0.2 VMU, running equivalent
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7.3

7.4

7.5

activity > 0.8 VMU

Formula

VMU = SQRT( x> +y? +z2) where x, y & z are the averages of
the three axial acceleration magnitudes over the previous 1
second epoch, sampled at 100Hz

Average Force Development Rate

Average Force
Development Rate

Measure of explosive power.

OmniSense Live

Subject BioGauge

OmniSense Analysis

Time & Summary graphs, Pro Impact Report

Log Data Enhanced log formats
Units Newtons per second
Range 0 - 169

Reporting Frequency 1Hz

Notes

e The gradient of the accelerometer magnitude (the steepness
of the curve) during initiation of an impulse.

e Averaged for the previous 10 steps, and zero if no steps
detected for 5 seconds

e Available OmniSense 4.0 and later

Average Step Period

Average Step Period

Time duration of a step

OmniSense Live

Subject BioGauge

OmniSense Analysis

Time & Summary graphs, Pro Impact Report

Log Data Enhanced log formats
Units Seconds

Range 0-1023

Reporting Frequency 1Hz

Notes

e Averaged for the previous 10 steps, and zero if no steps
detected for 5 seconds
e Available OmniSense 4.0 and later

Average Step Impulse

Average Step Impulse

Area under the accelerometer magnitude curve for a detected
step

OmniSense Live

Subject BioGauge

OmniSense Analysis

Time & Summary graphs, Pro Impact Report

Log Data Enhanced log formats
Units Newton Seconds
Range 0- 1023

Reporting Frequency 1Hz

Notes

¢ A measure of the efficiency of steps i.e. how much energy is
expended during a step. Shorter (in duration) steps expend
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7.6

1.7

7.8

less energy.

e Averaged for the previous 10 steps, and zero if no steps
detected for 5 seconds

e Available OmniSense 4.0 and later

Battery Level

Battery Level

Subject BioModule battery level

OmniSense Live

Battery icon in subject BioGauge

OmniSense Analysis Time graphs
Log Data All log formats
Units Volts

Range 3.5-4.5
Reporting Frequency 1Hz

Notes

e Fully charged battery voltage ~4.2V

e Fully discharged battery voltage ~3.6V

e The BioModule processor powers off the device at ~3.6V to
prevent chemical degradation to the battery

Blood Pressure

Blood Pressure

BP measured from a supported blood pressure cuff. Bluetooth
Radio Network Type only

OmniSense Live

Subject BioGauge, Sensors side tab

OmniSense Analysis Time graphs

Log Data Not logged in BioModule
Units mmHg

Range 20 -280

Reporting Frequency

Default 5 minutes. Set in Live Preferences

Notes

e Sensor must be added by Bluetooth to the system

e Pressure readings are relayed direct to the host PC by
Bluetooth

e The Sensors side tab will only display when Radio Network
type is set to Bluetooth (not ECHO)

Bound Count

Bound Count

Cumulative count of detected bounds

OmniSense Live

Subject BioGauge

OmniSense Analysis

Time and Summary graphs, Pro Impact Report

Log Data Enhanced log formats
Units Count

Range 0-1023

Reporting Frequency 1Hz

Notes

e distinct from a step or a jump by the time in air between
adjacent steps.

e available from OmniSense 4.0 and later

e reset when the BioModule is power cycled
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7.9 Breathing Rate

Breathing Rate

Also respiration rate

OmniSense Live

Subject BioGauge

OmniSense Analysis

Time and Summary graphs, reports

Log Data All log formats

Units Breaths per minute

Range 4 -70

Reporting Frequency 1Hz

Notes e breathing is detected by a pressure sensor in the strap which

detects torso expansion and contraction due to breathing.

e Several breaths cycles are necessary for initial breathing rate
to stabilize (15 - 45 seconds)

e spontaneous adjustment of strap tension or location, or
abrupt changes in posture, talking, coughing etc may cause
changes in the range of pressure detected by the strap which
produce temporary artefacts (peaks or troughs) in breathing
rate indication which should be anticipated and potentially
ignored when analyzing data

e BioHarness side strap rear showing location of the breathing
pressure sensor

e The strap should be located with the BioHarness device
located under or slightly to the rear of the left armpit

e This places the pressure sensor at the apex of rib curvature
on the torso, allowing for optimal pressure variation as the
subject breathes.
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7.10 Breathing B-B

e Regular manual palpitation of the breathing sensor can be
used to check whether a sensor is functioning correctly. Use
gentle pressure to simulate breathing cycles

|Detected breath to breath intervals

|Breathing BB

© 2016 Zephyr Technology




Parameters 135

7.11

712

OmniSense Live No

OmniSense Analysis No

Log Data Waveform and Development logs only
Units Milliseconds

Range

Reporting Frequency

Per breath detection event

Notes

e unfiltered breathing detections as interpreted by the breathing
algorithm
o false or missed detections, caused by movement, talking or

movement of the strap will register in this data

Breathing Rate at Anaerobic Threshold

Breathing Rate at
Anearobic Threshold
(AT)

This is a fixed, saved value for any given subject

OmniSense Live

Saved in database, listed in Subject Details

OmniSense Analysis Reports

Log Data No

Units Breaths per minute
Range

Reporting Frequency

N/A

Notes

e Value can be manually entered in subject details screen
e Value can be saved as a result of analysis of data from a
Fitness Test

Calories Burned

Calories Burned

Cumulative estimation of calories burned during a session

OmniSense Live

Subject BioGauge

OmniSense Analysis

Summary Graphs, Reports

Log Data No
Units Calories
Range

Reporting Frequency 1 Hz

Notes

e A heart ratre based calculation

Calories= Z Cal e

where CaIe

= Gender * (-55.0969 + (0.6309 * HR) + (0.1988 * wt) +
(0.2017 * age))

+ (1 - Gender) * (-20.4022 + (0.4472 * HR) - (0.1263 * wt)
+ (0.074 * age))

HR = average HR for epoch (1 second)
wt = subject weight in Kg

age = subject age in years

Gender =1 for male, 0 for female
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713

714

715

7.16

Distance Travelled

Distance Traveled

GPS distance traveled since start of session

OmniSense Live

Subject BioGauge

OmniSense Analysis

Time and Summary graphs, Reports

Log Data Waveform or Development formats only

Units Miles or Kilometers, configured in Preferences
Range 0 -

Reporting Frequency 1 Hz

Notes

e Data gathered by a supported GPS device, and relayed to
BioModule

e BioModule must be configured to log in standard or Enhanced
Summary and Waveform or Summary and Development format
using Zephyr Config Tool

Date of Birth

Subject Date of Birth

Birth year only

OmniSense Live

Subject details

OmniSense Analysis No
Log Data N/A
Units Year
Range 0 -
Reporting Frequency N/A

Notes

e Manually entered in subject details screen
e Default for a new subject is 1980
¢ Used to automatically calculate HR__ for subject, until this is

manually edited, or updated as a result of analysis of data
from a Fitness Test
e Used in formula to calculate Calories Burned

Elevation

Elevation

GPS elevation

OmniSense Live

Subject BioGauge

OmniSense Analysis

Time and Summary graphs, Reports

Log Data Waveform or Development formats only
Units Feet or meters, configured in Preferences
Range 0 -

Reporting Frequency 1 Hz

Notes

e Data gathered by a supported GPS device, and relayed to
BioModule

e BioModule must be configured to log in standard or Enhanced
Summary and Waveform or Summary and Development format
using Zephyr Config Tool

Estimated Core Temperature

Estimated Core
Temperature

Subject Core Temperature (estimation)
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717

718

7.19

OmniSense Live

Subject BioGauge

OmniSense Analysis

Time and Summary graphs, Reports

Log Data Summary or Enhanced Summary formats
Units Degrees Fahrenheit or Celsius, configured in Preferences
Range 33 - 41 Degrees C

Reporting Frequency

1 Hz

Notes

e A heart rate based calculation

e Search for 'Estimation of Human Internal Temperature from
Wearable Physiological Sensors' by Buller, Tharion, Hoyt &
Jenkins to see a paper describing this work.

Explosiveness

Explosiveness

Peak g detected during a dash event

OmniSense Live

Subject BioGauge (displayed as 'Dash')

OmniSense Analysis

Time and Summary graphs, Reports

Log Data N/A
Units g
Range ~6-11g

Reporting Frequency

Per dash event

Notes

e Calculated automatically if a Dash Event is detected

Fitness Level

Fitness Level

Metric of Fithess

OmniSense Live

Subject details (Default value of 3)

OmniSense Analysis

Log Data N/A
Units None
Range 0-10
Reporting Frequency N/A

Notes

e Zero is equivalent to an unfit subject; 10 is equivalent to an
elite athlete
e Can be edited manually in subject details

Gender

Gender

Subject Gender

OmniSense Live

Subject details

OmniSense Analysis N/A

Log Data N/A

Units Male (M), Female (F)
Range

Reporting Frequency

N/A

Notes

e Used in the formula to calculate Calories Burned

© 2016 Zephyr Technology




138

7.20

7.21

Heart Rate

Heart Rate

Heart Rate

OmniSense Live

Subject BioGauge, Details panel

OmniSense Analysis

Time and Summary graphs, reports

Log Data All formats

Units Beats per minute
Range 0 - 240
Reporting Frequency 1Hz

Notes

e Heart Rate is determined from analysis of 250Hz ECG data

Impact 0.04 100% 100% 0.8 Activity

Calories 7.2
HR BR

190 60

m (])

[7 Demo User {ﬁ

e The sweep scale of the BioGauge is adjusted to represent O -
100% of the subject's maximum heart rate, as saved in the
OmniSense database

e The sweep scale is divided into 10 increments. Each

represents 10% of the subject's HR . .

Heart Rate @ Anaerobic Threshold (AT) %

Heart Rate @ AT %

Heart Rate as percentage point of HR at anaerobic threshold

OmniSense Live

Subject BioGauge, Subject details

OmniSense Analysis

Time & Summary graphs, Reports

Log Data N/A
Units Beats per minute
Range

Reporting Frequency

1Hz

Notes

¢ HR @ AT is a fixed saved value for each subject, in the
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OmniSense database

e Can be entered manually is subject details screen

e Can be saved automatically in OmniSense Analysis as a result
of analysis of a Fitness Test

Impact 0.78 Hvrmax  100% 0.43 Activity

Calories 400.8
%HR@AT BR

82 25
s (])

Demo User G 42

e HR@AT is typically 80 - 85% of HRmax, and is used as a
reference point in some training strategies.

o It is used to configure the Training Zones used in conjunction
with workout schedules which can be set using the training
and workout tabs in OmniSense Live.

7.22 Heart Rate Confidence

Heart Rate Confidence

A measure of the quality of the ECG signal

OmniSense Live

Details panel

OmniSense Analysis

Time & Summary graphs

Log Data N/A

Units %

Range 0-100

Reporting Frequency 1Hz

Notes It is calculated by an algorithm which takes into account:

e a wear detection flag (0 or 1 value) enabled by BioHarness
firmware - if the garment is removed from the subject, then
the impedance detected across the contacts in the device
raises above a threshold, and the value is set to 0 and the
subject ROG status turns to gray.

e ECG signal strength

e ECG noise level
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HR Confidence Demonstration

ECGAmplitude —— ECG Noise  ====HR Confidence

001 100

Strap moved deliberately
against skin to generate
ECG noise 80

0.008

- 60
0.006
40
0.004

20

0002

1 A 0
A Y -'\J'f \ AN .f“'\_/ A\ \

, \‘xﬁ;\J N A Y A AN ~ AN (f'“'\ﬂ 2

45:33 45:50 46:08 46:25 46:42 47:00 47:17 47:34

This graph shows a demonstration where a BioHarness strap is worn with dry sensor pads,
and the strap moved against the surface of the skin, generating a peak of ECG noise. At
this point:

ECG amplitude is steady

ECG noise is high

HR confidence drops to below 50%

Subject status on the BioGauge is indicated gray

7.23 Heart Rate Maximum (% of)

Heart Rate Maximum Heart Rate displayed as a % of subject's maximum heart rate
OmniSense Live Subject BioGauge, Details panel

OmniSense Analysis Time and Summary graphs, reports

Log Data N/A

Units %

Range 0- 100+

Reporting Frequency 1Hz

Notes ¢ Numeric value displayed on subject BioGauge is now a

percentage, not beats per minute
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Impact 0.07 100% 100% 0.04 Activity

Calories 7.6
%HR MAX BR

59 8

- |
Demo User

e Sweep scale showing 59% of subject's maximum heart rate.
e Maximum heart rate is stored in the OmniSense database by
editing the subject physiological parameters, or as part of
analysis of ramped fitness test data using the OmniSense

Analysis module.
e A value greater than 100 is possible if the stored HR__ for a

subject is inaccurate.

7.24 Heart Rate Maximum

Heart Rate Maximum

Subject's heart rate maximum, saved in OmniSense database

OmniSense Live

Subject details

OmniSense Analysis Reports

Log Data N/A

Units Beats per minute

Range 0 - 240

Reporting Frequency N/A

Notes A fixed value saved in the OmniSense database.

e when a new subject is added it is auto-calculated but can be
immediately edited

e it is updated automatically when fitness test analysis data is
saved in OmniSense Analysis

e It governs the maximum value of the sweep scale in the
subject BioGauge heart rate display

e It is used to calculate HR as a percentage of maximum heart
rate, when displayed in the subject BioGauge.
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7.25

7.26

7.27

Heart Rate Resting

Heart Rate Resting

Subject's resting heart rate, saved in OmniSense database

OmniSense Live

Subject details

OmniSense Analysis

Readiness Report

Log Data N/A

Units Beats per minute
Range 0 - 240
Reporting Frequency N/A

Notes

A fixed value saved in the OmniSense database.
¢ when a new subject is added it can be entered manually
o It will be calculated automatically in OmniSense Analysis from

analysis of data from an Orthostatic Hypotension Test

Heart Rate Standin

9

Heart Rate Standing

Subject's standing heart rate, saved in OmniSense database

OmniSense Live

Subject details

OmniSense Analysis

Readiness Report

Log Data N/A

Units Beats per minute
Range 0 - 240
Reporting Frequency N/A

Notes

A fixed value saved in the OmniSense database.

e when a new subject is added it can be entered manually

o It will be calculated automatically in OmniSense Analysis from
analysis of data from an Orthostatic Hypotension Test

Heart Rate Variabili

ity

Heart Rate Variability

A measure of the dynamic complexity of the ECG

OmniSense Live

Subject BioGauge

OmniSense Analysis Reports

Log Data Summary & Enhanced formats
Units Milliseconds

Range

Reporting Frequency

1Hz after first 300 beats (~5 minutes)

Notes

¢ A rolling 300 beat SDNN value (standard deviation of normal-
normal intervals)
¢ No data is displayed for ~ 5 minutes

Heart Rate Variability (HRV) is an SSDN (standard deviation of RR intervals) value

calculated over a rolling 3

00 heart beat interval, and thus no value is displayed until

approximately five minutes after device power-on. The displayed value is a standard

deviation in milliseconds.
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Stress 1.7 100%  100% 55 HRV HRV
= 55 milliseconds
Calories 36.2 (300 beat SDNN)
HR ER Updated once per second

94 26

\

SDNN is the most representative parameter of HRV. Sometimes the term 'HRV' in medical
papers indicates 'SDNN' among many papers of HRV analysis. Thus low SDNN is low HRV,
which primarily indicates a reduction in dynamic complexity.

A healthy individual has a more irregular (higher) and complex HRV signal.

Age |Mean Notes
(Decad| SDNN

e)

10s 55 |>50: High normal, Autonomic Nervous System's regulating function and
stress coping ability good

20s 47 |35-50: Low-mid normal. The ANS's regulating function and stress coping
ability good

30s 41 |20-35: Low. There's risk of developing stress induced disease. ANS
function is weakened.

40s 37 |<20: Very low. There is a high risk of having chronic stress induced
disease related to ANS dysfunction

50s 32 |> 40: High normal
20-30: Low-mid normal

60s 27 |15-20: Low
< 15: Very low

The clinical meaning of a decrease in SDNN is as follows:

e weakened autonomic nervous system's ability to keep homeostasis against the body's
internal (e.g. core temperature) or external environmental changes

¢ lowered coping ability to various emotional or physical stressors

e general weakness of health

Diseases associated with lowered HRV

e Myocardial infarction ¢ Diabetic autonomic ¢ Guillan-Barre syndrome
neuropathy
e Angina pectoralis e Brain injury e Depression
e Ventricular arrhythmia e Epilepsy e Anxiety disorder (Panic
disorder)
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7.28

7.29

7.30

7.31

Sudden cardiac death

Coronary artery disease

Multiple sclerosis
Fibromyalgia

Congestive heart failure e Obesity

Diabetes mellitus

Chronic Fatigue syndrome

Heart Rate Variability (Resting)

e Autonomic dysrhythmias
e Stress induced diseases

Heart Rate Variability
Resting

Resting HRV

OmniSense Live

Subject details

OmniSense Analysis

Readiness Report

Log Data N/A

Units Milliseconds

Range

Reporting Frequency N/A

Notes e Saved from analysis of an Orthostatic Hypotension Test data
in OmniSense Analysis

Height

Height Subject Height

OmniSense Live Subject details

OmniSense Analysis N/A

Log Data N/A

Units Meters or inches

Range

Reporting Frequency N/A

Notes e Entered manually in Subject details. Used in BMI calculations

Impact

Impact Peak Acceleration in previous reporting period

OmniSense Live

Subject BioGauge

OmniSense Analysis

Time & Summary graphs

Log Data All formats

Units g

Range 0-16

Reporting Frequency 1 - 5 sec, dependent on ECHO setting

Notes e Peak Acceleration Magnitude in the previous reporting epoch,

using SQRT(x?> + y? + z?) where x,y & z are the axial
acceleration values sampled at 100Hz

Impact Peak Magnitude Phi & Theta

Impact Peak Magnitude
Phi & Theta

Direction of angle of peak impact in the previous epoch
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7.32

OmniSense Live

Subject BioGauge

OmniSense Analysis

Time & Summary graphs

Log Data Enhanced Formats

Units Degrees from vertical (phi), degrees from forward heading
(theta)(see diagrams below)

Range -180 - +180

Reporting Frequency

1 - 5 sec, dependent on ECHO setting

Notes

e direction of impact angle is determined by analysis of the
three axial accelerometer streams

-90°

+90°

Impulse Load

Oﬂ

Phi angle

Theta angle

Impulse Load

Accumulation of all impulses

OmniSense Live

Subject BioGauge

OmniSense Analysis

Time & Summary graphs

Log Data Enhanced Formats
Units Newtons

Range 0 -

Reporting Frequency 1 Hz
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7.33

7.34

Notes e the sum of the areas under the accelerometer magnitude
curve for all impulses
e reset when the BioModule is power cycled

Intensity and Load

In creating an exercise program it is important to ensure that mechanical load is gradually
increased through the season as athletes become conditioned.

A high level repetitious mechanical load with unconditioned athletes can lead to stress
fractures, shin splints, joint pain, or other "over use" injuries in short time. However, it is
important to get enough mechanical load in your training plan to ensure good
musculoskeletal development. The key is in the adaptation.

These parameters are provided to enable the coach to more effectively monitor these
early warning signs and create adaptive training plans that optimize performance.

The balance of mechanical to physiological indicators measured for multiple individuals
performing the same activity can give an indication of efficiency and even "heart".

A high mechanical combined with a low physiological score relative to the others would
indicate an individual is more efficient. Conversely, a high physiological and comparable
mechanical output relative to others would indicate that an individual may be less efficient
but have more mental stamina to compensate.

These concepts should only be considered under controlled activity circumstances and
when individual subject profiles have all been calibrated using the baseline ramped effort
fitness testing method.

Physiological Intensity & Load - a measure of a subject's cardiovascular workout

Mechanical Intensity & Load - a measure of a subject's musculoskeletal workout

Training Intensity & Load - the arithmetic average of the above

Jump

Jump Peak g during a jump event

OmniSense Live Subject BioGauge

OmniSense Analysis Time & Summary graphs

Log Data N/A

Units g

Range 0-16

Reporting Frequency Per event

Notes e the peak (upward) g detected during a jump event
e jump criteria must be satisfied (crouch, pause, upward

acceleration and time in the air)
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7.35 Jump Count
Jump Count Count of detected jump events
OmniSense Live Subject BioGauge
OmniSense Analysis Time & Summary graphs
Log Data Enhanced Formats
Units Count
Range 0 -
Reporting Frequency 1 Hz
Notes ¢ distinguished from a bound or a step by the time in the air
e available from OmniSense 4.0 and later
o reset when the BioModule is power cycled
7.36 Location
Location Geographic location (supported GPS required)

OmniSense Live

Map Side Panel, Map Window (shown below)

OmniSense Analysis

Map Panel/Window

Log Data Summary and Enhanced formats
Units Latitude & Longitude
Range
Reporting Frequency 1 Hz
Notes e a supported GPS is required
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7.37

7.38

Major Impact Count

Major Impact Count

Count of Major Impacts

OmniSense Live

Subject BioGauge

OmniSense Analysis

Time and Summary Graphs, Impact reports

Log Data Enhanced formats
Units Cumulative Count
Range 0 -

Reporting Frequency 1 Hz

Notes

e Major impact has peak accelerometer magnitude during the
event greater than 7g
e detected angle of impact distinguishes impact from a step

Mechanical Intensity

Mechanical Intensity

Index of kinetic output

OmniSense Live

Subject BioGauge

OmniSense Analysis

Time and Summary Graphs

Log Data N/A
Units None
Range 0-10
Reporting Frequency 1 Hz

Notes

e Calculated within OmniSense

e Peak Accelerometer Magnitude during epoch determines level
of Intensity on 0 - 10 scale

e Upper and lower peak g limits for the range are configurable in
Live Preferences

e An Intensity level of 10 is equivalent to a sprinting level of
impact and movement

e A subject whose peak acceleration values are less than 0.5¢g
is considered to be resting. Mechanical Intensity = null. A null
value will not bias any average intensity calculation if resting
periods are included in a session. Walking will soon increase it
above the 0.5g level.

e Average mechanical intensity (per minute) = Mechanical load/
session duration in minutes

Intensity [Description
Level
Null (no Peak acceleration magnitude less than 0.5g (subject effectively resting)
value)
Value scaled linearly between 0.5 (=0) and 3.0g (= 10) e.g. 1.75g =
Intensity of 5
10 Peak acceleration magnitude of 3.0g or greater
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MECHANICAL INTENSITY

3.0g

-
=]

o = R L g e = oo @

0.5g

|

MECHANICAL LOAD = Mo Value
PEAK AREAUNDER CURVE

ACCELERATION

7.39 Mechanical Load

Mechanical Load Cumulative index of kinetic output, based on Mechanical
Intensity

OmniSense Live Subject BioGauge

OmniSense Analysis Time and Summary Graphs

Log Data N/A

Units None

Range 0-10

Reporting Frequency 1 Hz

Notes e Mechanical Intensity values are accumulated

¢ Mechanical load is a measure of total kinematic output and will
give a good indication of an individual's overall level of effort
compared to their historic data, or to a group, for a given
training session.
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7.40

7.41

3.0g

0.5g

PEAK
ACCELERATION

MECHANICAL INTENSITY

-
=]

O ka8 @

|

No value

The blue line represents mechanical load. It increases only when mechanical intensity > 0

(peak g > 0.5g or configured value)
Minor Impact Count

Major Impact Count

Count of Minor Impacts

OmniSense Live

OmniSense Analysis

Subject BioGauge

Time and Summary Graphs, Impact reports

Log Data Enhanced formats
Units Cumulative Count
Range

Reporting Frequency

Notes

e Minor impact has peak accelerometer magnitude during the
event between 3g and 7g

o detected angle of impact distinguishes impact from a step

Physiological Intensity

Mechanical Intensity

Index of cardiac output

OmniSense Live

OmniSense Analysis

Subject BioGauge

Time and Summary Graphs

Log Data

Units

Range

Reporting Frequency

Notes

e Calculated within OmniSense

e Heart rate as a % of subject's stored HRmax determines
Intensity on a 0 - 10 scale

 Upper and lower %HR __  limits for the range are configurable
in Live Preferences
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e An Intensity level of 10 is equivalent to 100% HR__
A subject whose %HR . value is less than 50% is considered

to be resting. Physiological Intensity = null. A null value will
not bias any average intensity calculation if resting periods
are included in a session. Walking will soon increase it above
the 50% level.

¢ Maximum Heart Rate can be measured using a ramped
maximal fitness test

e Average physiological intensity (per minute) = Physiological
load/session duration in minutes

50% HR max

Intensity [Description
Level
Null (no Less than 50% of subject's maximum heart rate.
value)
Value scaled linearly between 50% (= 0) and 100% (= 10) e.g. 75% HR___
= Intensity of 5
10 100% of maximum heart rate or greater
PHYSIOLOGICAL INTEMSITY
HR max

-
=

o = k3 g @ oD

HEART RATE

PHYSIOLOGICAL LOAD
=AREAUNDER CURVE

7.42 Physiological Load

Mechanical Load Cumulative index of cardiac output, based on Physiological
Intensity

OmniSense Live Subject BioGauge

OmniSense Analysis Time and Summary Graphs

Log Data N/A

Units None

Range 0-10
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7.43

Reporting Frequency

1 Hz

Notes ¢ Physiological Intensity values are accumulated
¢ Physiological load is a measure of total cardiovascular output
and will give a good indication of an individual's overall level of
effort compared to their historic data, or to a group, for a
given training session.
PHYSIOLOGICAL LOAD
HR max 10
9
8
T
&
5
4
3
2
1
50% HR max 0

HEART RATE

The blue line represents physiological load. It increases only when physiological intensity >
0 (HR > 50%HR . or configured value)

Posture

Posture

Orientation of subject

OmniSense Live

Subject BioGauge

OmniSense Analysis

Time and Summary Graphs

Log Data All formats

Units Degrees from vertical
Range -180 - +180
Reporting Frequency 1 Hz

Notes

e Subject vertical (sitting or standing) = 0 degrees

e Subject inverted = £180 degrees

e Lateral (side to side) changes in posture are not detected -
only lean forward/lean back. If posture indication is wrong,

confirm that the garment type in subject setup is set
correctly.
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POSTURE
Impact 0.07 1an s 0,04 Activity

Calories 7.6
NHR MAX BR

Posture will indicate from supine (subject lying on back) through prone (subject lying face
down) to inverted if appropriate.

7.44 ROG Subject Status

ROG Subject Status Color indication of subject physiological status in BioGauge
OmniSense Live Subject BioGauge

OmniSense Analysis Time Graph

Log Data Summary & Enhanced formats

Units Red/Orange/Green

Range N/A

Reporting Frequency 1 Hz

Notes e The ROG algorithm combines activity level, heart rate and
breathing rate, and raises subject status to Orange and then
to Red if thresholds, such as those indicated below are
crossed. The time in a particular state is also taken into

account.
Alpha Charlie | Alpha Charlie
Green = values inside expected limits for activity level
Orange = values have crossed inner threshold, subject should be monitored accordingly
Red = values have crossed outer thresholds, subject should be monitored more closely
Grey = low heart rate confidence, or device not worn
Blue = communications error

The user can configure some heart rate and breathing rate thresholds (defaults shown):
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7.45

7.46

HEART RATE
Beats/iminute

BREATHING RATE
Breathsiminute

LENGTH OF TIME
SUBJECT INERT (min)

CORE TEMPERATURE

ROG Threshold Default Values

e If either HR or BR move into the zones shown, the status will change accordingly.

e If an operator updates

any subject thresholds in the subject setup screen, the new

thresholds will be programmed into the subject's BioHarness live, over the air.

Run Step Count

Run Step Count

Count of detected run steps

OmniSense Live

Subject BioGauge

OmniSense Analysis

Time & Summary graphs

Log Data Enhanced Formats
Units Count

Range 0 -

Reporting Frequency 1 Hz

Notes

o distinguished from a bound or a walking step by activity level
¢ available from OmniSense 4.0 and later
o reset when the BioModule is power cycled

Saturated Blood O

xygen Level

Saturated Blood Oxygen
Level

Percentage saturated blood oxygen (external sensor needed)

OmniSense Live

Sensors side panel, details panel

OmniSense Analysis

Time & Summary graphs

Log Data None
Units %
Range 90 - 100

Reporting Frequency

Set in Preferences

Notes

e Supported by Bluetooth Radio Network type only

e SpO, sensor must be added to system
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7.47

7.48

7.49

e The PC sends a request to the BioModule, which requests
data from the SpO, sensor. The BioModule receives the data

and sends it back to the PC. No data is logged in the
BioModule.

Signal Strength

Signal Strength

Received signal strength from BioModule

OmniSense Live

Subject BioGauge (bar indication)

OmniSense Analysis

Time graphs

Log Data Summary & Enhanced formats (Bluetooth RSSI)
Units Bar indication on BioGauge

Range 1-5

Reporting Frequency 1 Hz

Notes

Speed

Distance Traveled GPS speed

OmniSense Live

Subject BioGauge

OmniSense Analysis

Time and Summary graphs, Reports

Log Data Waveform or Development formats only

Units Miles per hour or Kilometers per hour, configured in Preferences

Range 0 -

Reporting Frequency 1 Hz

Notes e Data gathered by a supported GPS device, and relayed to
BioModule

e BioModule must be configured to log in standard or Enhanced
Summary and Waveform or Summary and Development format
using Zephyr Config Tool

Stress

Stress

Stress metric

OmniSense Live

Subject BioGauge

OmniSense Analysis No
Log Data None
Units None
Range 0-10
Reporting Frequency 1 Hz

Notes

e Stress is a metric based on Heart Rate Variability

Stress Level HRV Value Description
0 > 65 Stress free

2.5 > 50 Low
5 > 35 Moderate

7.5 <20 High

© 2016 Zephyr Technology




156

10 | <5 | Very High
HRV-Stress
70
. .
&0
50 -
== 40 -
o .
I g
20 L
10
k]
0
0 25 5 75 10

Stress Metric, 0-10

7.50 Training Intensity

Training Intensity

Index of total (cardiac + mechanical) output

OmniSense Live

Subject BioGauge

OmniSense Analysis

Time and Summary Graphs

Log Data N/A
Units None
Range 0-10
Reporting Frequency 1 Hz

Notes

e The arithmetic average of Mechanical Intensity and
Physiological Intensity

The relationship is shown by this export of the 3 intensity metrics for one of the soccer
practice sessions from the Analysis module:
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Training Intensity
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12

10

| |h;'||},-'5.'v -4'|U; I } u
s ‘ I
" I{V I ” FH ||

Ul |
h / M) b 4
5 1 1l

Intensity Scale 0-10

e T R I I VN T T s T s T T N~ O~ N T ST TN T T ' T ¥ S Vi T N S (S o (o« N o s O O, O T T T O TR Y ¥ [ ¥

o O 2o 0 920 90 0 oo o oo o 0O o oo 900 90 00 0o o0 o0 oo oo o9 A ddAAA A A

o o o o oo oo oo o o o o o o o o o o o o o o o o oo o o oo o o oo o o o o o o o

o o o o o oo o o o o o o o o o o O O O O o o o o o o oo oo oo oo o o o o o o o
Time hh:mm

Note that any blue Mechanical Intensity peaks of greater than 3.0g register as the
maximum 10 on the Intensity scale - hence the apparent 'clipping'. The maximum
Physiological Intensity is 100% HR max. If this is exceeded then HR__  should be adjusted

accordingly for that subject.

7.51

Training Load

Training Load

OmniSense Live

Subject BioGauge

OmniSense Analysis

Time and Summary Graphs

Log Data N/A
Units None
Range 0-10
Reporting Frequency 1 Hz

Notes

o Arithmetic average of Mechanical Load & Physiological Load

Likewise, Training Load is the average of physiological and mechanical loads. For the same

session as above:
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80

Training Load

— Physiological Load Mechanical Load == Training Load
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Care should be taken when interpreting Training Intensity & Load, if the
activity involved involves much physiological effort but no mechanical effort
which would be detected by the BioHarness, such as weight lifting, or erg
workouts. Training Intensity and Load may not reflect the true level of
workout involved, since mechanical intensity will be determined as low

7.52 Walk Step Count

Walk Step Count

Count of detected walking steps

OmniSense Live

Subject BioGauge

OmniSense Analysis

Time & Summary graphs

Log Data Enhanced Formats

Units Count

Range 0 -

Reporting Frequency 1 Hz

Notes ¢ distinguished from a bound or a jump by activity level, time in

the air
e available from OmniSense 4.0 and later
o reset when the BioModule is power cycled

7.53 Weight

Weight

Subject Weight

OmniSense Live

Subject details

OmniSense Analysis

N/A
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Log Data N/A

Units Kilograms or pounds

Range

Reporting Frequency N/A

Notes e Entered manually in Subject details. Used in BMI calculations
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8 Logging

BioModules are configured to log data by default. Logging can be turned on or off, and
the logging format set, by using the Zephyr Config Tool.

There are a number of logging formats. Use the links below to see the parameters

contained in each format.

Format

Description

General

Legacy format originated for BioModule 1.0
and 2.0. Still supported in 3.0

General and ECG

250Hz ECG waveform logged in addition to all
General log parameters

General and Accelerometer

100Hz Accelerometer magnitude data logged
in addition to general log parameters

Summary

General + Additional 1 Hz parameters

Summary and Waveform

Summary + 250Hz ECG, 100 Hz
Accelerometer, 25 Hz Breathing waveforms.
Separate RR and BB external files

Summary and Development

ECG increased to 1000Hz, Accelerometry
reduced to 50Hz

Enhanced Summary

Additional Impact parameters, from
OmniSense 4.0 onwards

Enhanced Summary and Waveform

As above for Summary

Enhanced Summary and Development

As above For Summary

e When log data is imported into OmniSense analysis, not all parameters are added to the
OmniSense database for view in the Analysis graphs.

e In addition, data can be saved as external csv files by the Zephyr Downloader in

OmniSense Analysis.

e Some data (principally waveforms)can only be saved as external .csv files and viewed
using external 3rd party applications.

The total logging capacity of a BioModule varies according to the log format:

Format Total Logging Capacity Approximate Download Time
(Hours) per hour of data (Single

BioModule)

General 500

General and ECG 140

General and Accelerometer 280

Summary 450 10 sec

Summary and Waveform 60 30 sec

Summary and Development 30 1 min 30 sec

Enhanced Summary 450 12 sec

Enhanced Summary and 60 45 sec

Waveform

Enhanced Summary and 30 2 min

© 2016 Zephyr Technology




162

8.1

8.2

|Deve|opment

General

Format

Reporting
Frequency

Parameter

External csv Filename

Imported
Into
OmniSen
se

General

1 Hz

Heart Rate
Breathing Rate
Skin Temperature
Posture
Activity
Acceleration
Battery

BR Amplitude
ECG Amplitude
ECG Noise

X Acc Min

X Acc Peak

Y Acc Min

Y Acc Peak

Z Acc Min

Z Acc Peak

yyyy_mm_dd-hh_mm_ss_General

Yes

18 Hz

Breathing Waveform
Heart R-R

yyyy_mm_dd-hh_mm_ss_BR_RR

No

Per Event

Event Code

Event Type

Source

Event ID

Event Specific Data

yyyy_mm_dd-

hh_mm_ss_Event_Data

No

General and ECG

Format

Reporting
Frequency

Parameter

External csv Filename

Imported
Into
OmniSen
se

General
and ECG

1 Hz

Heart Rate
Breathing Rate
Skin Temperature
Posture
Activity
Acceleration
Battery

BR Amplitude
ECG Amplitude
ECG Noise

X Acc Min

X Acc Peak

Y Acc Min

Y Acc Peak

yyyy_mm_dd-hh_mm_ss_General

Yes
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Z Acc Min
Z Acc Peak

18 Hz Breathing Waveform

Heart R-R

yyyy_mm_dd-hh_mm_ss_BR RR

No

Event Code

Event Type

Source

Event ID

Event Specific Data

Per Event

yyyy_mm_dd-
hh_mm_ss_Event_Data

No

250 Hz ECG waveform

yyyy_mm_dd-hh_mm ss_ECG

No

8.3 General

and Accelerometer

Format

Frequency

Reporting |Parameter

External csv Filename

Imported
Into
OmniSen
se

General
and
Accelero
meter

1 Hz Heart Rate
Breathing Rate
Skin Temperature
Posture
Activity
Acceleration
Battery

BR Amplitude
ECG Amplitude
ECG Noise

X Acc Min

X Acc Peak

Y Acc Min

Y Acc Peak

Z Acc Min

Z Acc Peak

yyyy_mm_dd-hh_mm_ss_General

Yes

18 Hz Breathing Waveform

Heart R-R

yyyy_mm_dd-hh_mm_ss_BR_RR

No

Event Code

Event Type

Source

Event ID

Event Specific Data

Per Event

yyyy_mm_dd-
hh_mm_ss_Event_Data

No

100 Hz [Acc Magnitude

yyyy_mm_dd-
hh_mm_ss_Accelmag

No

8.4

Summary

Format

Reporting|Parameter
Frequenc

Y

External csv Filename

Imported Into
OmniSense

Summary

1 Hz [Heart Rate
Breathing Rate
Skin Temperature

Posture

yyyy_mm_dd- Yes

hh_mm_ss_Summary
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8.5

Activity

Peak Acceleration
Battery Voltage
Battery %

BR Amplitude

BR Noise

BR Confidence
ECG Amplitude
ECG Noise

HR Confidence
HRV

System
Confidence

GSR Status

ROG Time

ROG

Vert Acc Min
Vert Ac peak
Lateral Acc Min
Lateral Acc Peak
Sagittal Acc Min
Sagittal Acc Peak
Device
Temperature
Status Info

Link Quality

RSSI

Tx Power

Core Temperature
Aux ADC1/2/3

Per Event|Heart R-R yyyy_mm dd-hh_mm ss_RR |No
Per Event|Breathing B-B yyyy_mm dd-hh_mm_ss_BB [No
Per Subject yyyy_mm_dd- No
Download|Information hh_mm_ss_SessionInfo.txt
Device Information
Session
Information
Per event|Event Code yyyy_mm_dd- No
Event Type hh_mm_ss_Event_Data
Source
Event ID

Event Specific
Data

Summary and Waveform

Format Reporting|Parameter External csv Filename Imported Into
Frequenc OmniSense
Y
Summary and 1 Hz [Heart Rate yyyy_mm_dd- Yes

Waveform

Breathing Rate
Skin Temperature

hh_mm_ss_Summary
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Posture

Activity

Peak Acceleration
Battery Voltage
Battery %

BR Amplitude

BR Noise

BR Confidence
ECG Amplitude
ECG Noise

HR Confidence
HRV

System
Confidence

GSR Status

ROG Time

ROG

Vert Acc Min
Vert Ac peak
Lateral Acc Min
Lateral Acc Peak
Sagittal Acc Min
Sagittal Acc Peak
Device
Temperature
Status Info

Link Quality

RSSI

Tx Power

Core Temperature
Aux ADC1/2/3

Per Event|Heart R-R yyyy_mm dd-hh_mm ss_RR |No
Per Event|Breathing B-B yyyy_mm dd-hh_mm_ss_BB [No
Per Subject yyyy_mm_dd- No
Download|Information hh_mm_ss_SessionInfo.txt
Device Information
Session
Information
Per event|Event Code yyyy_mm_dd- No
Event Type hh_mm_ss_Event_Data
Source
Event ID
Event Specific
Data
100 Hz [Vertical Accn yyyy_mm_dd- No
Lateral Accn hh_mm_ss_Accel
Sagittal Accn
25 Hz |[Breathing yyyy_mm_dd- No
Waveform hh_mm_ss_Breathing
250 Hz |ECG Waveform yyyy_mm_dd-hh_mm ss_ECGNo
1 Hz |Location (Lat/ yyyy_mm_dd-hh_mm_ss_GPS|Yes

Long)

(displayed on
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8.6

Altitude

GPS fix Quality
Speed Over
Ground

Track Angle
HDOP

*supported GPS device
required

Google Maps
in OmniSense
4.0)

Summary and Development

Format

Reporting
Frequenc
y

Parameter

External csv Filename

Imported Into
OmniSense

Summary and
Development

1 Hz

Heart Rate
Breathing Rate
Skin Temperature
Posture

Activity

Peak Acceleration
Battery Voltage
Battery %

BR Amplitude

BR Noise

BR Confidence
ECG Amplitude
ECG Noise

HR Confidence
HRV

System
Confidence

GSR Status

ROG Time

ROG

Vert Acc Min
Vert Ac peak
Lateral Acc Min
Lateral Acc Peak
Sagittal Acc Min
Sagittal Acc Peak
Device
Temperature
Status Info

Link Quality

RSSI

Tx Power

Core Temperature
Aux ADC1/2/3

yyyy_mm_dd-
hh_mm_ss_Summary

Yes

Per Event

Heart R-R

yyyy_mm dd-hh_mm_ss_RR

No

Per Event

Breathing B-B

yyyy_mm_dd-hh_mm ss_BB

No

Per
Download

Subject
Information

Device Information
Session

yyyy_mm_dd-

hh_mm_ss_SessionInfo.txt

No
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Information

Per event

Event Code
Event Type
Source

Event ID
Event Specific
Data

yyyy_mm_dd-

hh_mm_ss_Event_Data

No

50 Hz

Vertical Accn
Lateral Accn
Sagittal Accn

yyyy_mm_dd-
hh_mm_ss_Accel

No

25 Hz

Breathing
Waveform

yyyy_mm_dd-
hh_mm_ss_Breathing

No

1000 Hz

ECG Waveform

yyyy_mm_dd-hh_mm ss_ECGNo

8.7

Enhanced Summary

Format

Reporting
Frequenc
y

Parameter

External csv Filename

Imported Into
OmniSense

Summary

1 Hz

Heart Rate
Breathing Rate
Posture
Activity

Peak Acceleration
Battery %

BR Amplitude
BR Noise

ECG Amplitude
ECG Noise

HR Confidence
HRV

ROG

Device
Temperature
Status Info
Link Quality
RSSI

Tx Power
Core Temperature
Aux ADC1/2/3
Impulse Load
Walk Steps
Run Steps
Bounds

Jumps

Minor Impacts
Major Impacts
Average Rate
Force
Development
Average Step
Impulse

yyyy_mm_dd-

hh_mm_ss_SummaryEnhance

d

Yes
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8.8

Average Step
Period

Jump Flight Time
Peak g Phi Angle
Peak g Theta

Angle
Per Event|Heart R-R yyyy_mm dd-hh_mm ss_RR |No
Per Event|Breathing B-B yyyy_mm dd-hh_mm_ss_BB [No
Per Subject yyyy_mm_dd- No
Download|Information hh_mm_ss_SessionInfo.txt
Device Information
Session
Information
Per event|Event Code yyyy_mm_dd- No
Event Type hh_mm_ss_Event_Data
Source
Event ID

Event Specific
Data

Enhanced Summary and Waveform

Format

Reporting
Frequenc
y

Parameter

External csv Filename

Imported Into
OmniSense

Summary

1 Hz

Heart Rate
Breathing Rate
Posture
Activity

Peak Acceleration
Battery %

BR Amplitude
BR Noise

ECG Amplitude
ECG Noise

HR Confidence
HRV

ROG

Device
Temperature
Status Info
Link Quality
RSSI

Tx Power

Core Temperature
Aux ADC1/2/3
Impulse Load
Walk Steps
Run Steps
Bounds

Jumps

Minor Impacts

yyyy_mm_dd-
hh_mm_ss_SummaryEnhance
d

Yes
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Major Impacts
Average Rate
Force
Development
Average Step
Impulse
Average Step
Period

Jump Flight Time
Peak g Phi Angle
Peak g Theta
Angle

Per Event

Heart R-R

yyyy_mm dd-hh_mm ss_RR

No

Per Event

Breathing B-B

yyyy_mm dd-hh_mm_ ss_BB

No

Per
Download

Subject
Information

Device Information
Session
Information

yyyy_mm_dd-
hh_mm_ss_SessionInfo.txt

No

Per event

Event Code
Event Type
Source

Event ID
Event Specific
Data

yyyy_mm_dd-
hh_mm_ss_Event_Data

No

100 Hz

Vertical Accn
Lateral Accn
Sagittal Accn

yyyy_mm_dd-
hh_mm_ss_Accel

No

25 Hz

Breathing
Waveform

yyyy_mm_dd-
hh_mm_ss_Breathing

No

250 Hz

ECG Waveform

yyyy_mm_dd-hh_mm ss_ECG

No

1 Hz

Location (Lat/
Long)

Altitude

GPS fix Quality
Speed Over
Ground

Track Angle
HDOP

yyyy_mm_dd-hh_mm_ss_GPS

*supported GPS device
required

Yes
(displayed on
Google Maps
in OmniSense
4.0)

8.9

Enhanced Summary and Development

Format Reporting|Parameter External csv Filename Imported Into
Frequenc OmniSense
Y
Summary 1 Hz [Heart Rate yyyy_mm_dd- Yes
Breathing Rate hh_mm_ss_SummaryEnhance
Posture d
Activity
Peak Acceleration
Battery %
BR Amplitude
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BR Noise

ECG Amplitude
ECG Noise

HR Confidence
HRV

ROG

Device
Temperature
Status Info
Link Quality
RSSI

Tx Power
Core Temperature
Aux ADC1/2/3
Impulse Load
Walk Steps
Run Steps
Bounds

Jumps

Minor Impacts
Major Impacts
Average Rate
Force -
Development
Average Step
Impulse
Average Step
Period

Jump Flight Time
Peak g Phi Angle
Peak g Theta

Angle
Per Event|Heart R-R yyyy_mm dd-hh_mm ss_RR |No
Per Event|Breathing B-B yyyy_mm dd-hh_mm_ss_BB [No
Per Subject yyyy_mm_dd- No
Download|Information hh_mm_ss_SessionInfo.txt
Device Information
Session
Information
Per event|Event Code yyyy_mm_dd- No
Event Type hh_mm_ss_Event_Data
Source
Event ID
Event Specific
Data
50 Hz [Vertical Accn yyyy_mm_dd- No
Lateral Accn hh_mm_ss_Accel
Sagittal Accn
25 Hz |[Breathing yyyy_mm_dd- No
Waveform hh_mm_ss_Breathing

1000 Hz [ECG Waveform yyyy_mm_dd-hh_mm ss_ECGNo
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9.1

General Information

Over-the-Air BioHarness Configuration
Over-The-Air BioHarness Configuration

For selected Radio Network Types, subject safety thresholds are sent over-air to the
device. These are updated in the device if they are updated in OmniSense Live in the
Subject Setup screen. Supported Radio Network Types include:

e Bluetooth

e ECHO

e MotorolaXTS

e Defense networks (except MBITR)

The vaIues which are updated are:

HR H|gh Red
HR High Orange

HR Low Red

BR High Red

BR Low Red

Core Temperature Red
Idle Timeout

If subject safety thresholds are changed manually using the Zephyr Config
Tool, these changes will be overwritten the next time the device is connected
to OmniSense, if the thresholds saved in the OmniSense database differ from

those set manually in the device.
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10

10.1

Readiness

Readiness is a Zephyr metric measured on a scale of 1 to 10.
It is calculated using two sets of data:

From an Orthostatic Test

e Resting Heart Rate

e Standing Heart Rate

e Resting Heart Rate Variability

From Subject Survey scores, self-rated on a scale of 1 to 10
Recent Training Load

Recent Training Intensity

Sleep Quality

Overall Stress

Current Stress

Eating Habits

Hydration State

Injury Level

A Zephyr algorithm uses configurable weightings for each score to calculate a subject's
Readiness Score, which is saved and dated in the OmniSense database.

The orthostatic test and survey can be carried out at home by using a Zephyr Readiness
Android or iPhone application.

The application will email results to a coach or trainer who can use OmniSense Analysis to
update the subject's Readiness history.

Readiness Phone Application

To use the Zephyr Readiness App, you will need:

e an email address to send to a coach or trainer who can update the subject's readiness
details using OmniSense Analysis

e a Smart phone (Android or iPhone) with the readiness App, downloaded from Google Play
Store or the Apple Store.
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11

1.1

Baseline Fitness Testing

OmniSense can be used to gather fitness testing data using a number of fitness test
protocols. Data is gathered by recording from the Live module, or logged within the
BioHarness module. For full descriptions of how to conduct tests and analyze data
automatically, refer to the OmniSense Analysis Help.

In the Analysis module, protocols are described for:

e Treadmill Test

e Beep Test
e Orthostatic Hypotension Test

e Jump Test
e Dash Test

Treadmill Test

To conduct an AT test using the PSM Training, use a treadmill:

The test should follow an incremental exercise test such as the ACSM ramp protocol, or a
modified Conconi test, a treadmill version of which is described as follows:

1.10 minute warm-up, including stretches..

2.Set the treadmill gradient at 5%.

3. Set the start speed at 6kph (3.7mph).

4. Every 3 minutes, increase the treadmill speed by 2kph (1.25mph)

5. To gain maximum benefit from the test, provide verbal encouragement to the athlete
during the test.

6. The test finishes when the athlete can no longer continue.

r ' The subject should reduce to walking or remain
stationary for 30 seconds after the test to allow a Heart
Rate Recovery measurement to be derived.

If this test is carried out using a PSM Responder system,
better data will be captured by using the devices in
logging mode, due to the latency of data transmitted
over the radio network.

Download logged data directly into OmniSense Analysis.

Note: it is important that the above speed and timing criteria are observed, as
the automatic VO,max calculation is determined by the speed at which the
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f subject stops running — specifically the duration they have been running for.

If different speed, gradient and timing criteria are used, the VO,max
calculation will be less accurate.

11.2 Beep Test

1. Place marks or cones 20 meters apart

20m

2. Subjects should warm up and stretch for 10 minutes.

3. When ready, with all equipment operational, and OmniSense recording, start the audio
recording to initiate the test. A sample of this recording can be found at:
https: .box.c s/anpds7w 2g4yh?2 74 m

The recording generates audio cues which are equivalent to the following running speeds
between the markers:

Cycle No. of Running Cycle No. of Running
Iteration shuttles at | Speed (kph) Iteration shuttles at Speed
this level this level

1 7 8.0 11 12 13.5
2 8 9.0 12 12 14.0
3 8 9.5 | , 13 _ 13 | 145
4 ] 10.0 14 13 15.0
5 9 10.5 15 13 155
5] 10 11.0 . . 16 | 14 | 16.0
T 10 11.5 17 14 16.5
8 11 12.0 18 15 17.0
9 11 125 | . 19 _ 15 | 175
10 11 13.0 20 16 18.0

21 16 185

Note: Beep Test protocols vary internationally, with markers being placed 20
yards or 20 meters apart. 20-meter spaced markers represent a 9.3%
increase in distance over 20-yard spaced markers. Thus subjects using

metric-spaced markers use 9.3% more effort for a given level in the test.

Likewise there are minor differences in the speed criteria for some audio
recordings available, as different researchers have fine-tuned the test.

If different distance and timing increment criteria are used, the VO2max value
will be less accurate.
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11.3

11.4

40 Yard Dash Test

This test will populate a peak acceleration value Dg [Dash g-force] ‘in the subject’s
BioGauge in the Live module, as well as record this value into the OmniSense database for
access in the Analysis module.

T

1. The subject must assume the half-crouch as shown above or full sprint crouch, and
maintain for a minimum of one second. The posture value indicated when in the crouch
position is required for the detection algorithm to initiate.

2. Start when directed and maintain sprint as required.

3. Note that other explosive activities or events which mimic the crouch posture , pause
and explosive start may generate peak acceleration values which will populate or update
the subject BioGauge Dg value, as well as record ‘Dash’ events in the database. Such
activities should be avoided, or note made of exactly when a deliberate Dash event is
attempted. Use the Marker facility in OmniSense Live if preferred.

Jump Test

This test will populate a peak acceleration value Jg [Jump g-force] ‘in the subject’s
BioGauge in the Live module, as well as record this value and also Jump Height and Jump
Time In The Air into the OmniSense database for access in the Analysis module.

[ TENTEIITEITET

PR HETE
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1. The subject should crouch, pause, and spring as high as they can. Note that the jump
detection and calculation algorithm has been optimized for vertical jumping. It will also
be triggered during a Broad Jump event, but the data for Jump Height and Time in the
Air will be less valid.

2.The Jump Test is similar to the Dash Test in detection. Note that other explosive events
which mimic the explosive start and vertical acceleration may generate peak vertical
acceleration values which populate or update the subject BioGauge, and are also
recorded into the OmniSense database. It is recommended that you use Markers when
recording the data, to distinguish planned jump events from false detections.

11.5 Orthostatic Hypotension Test

This is a simple test to measure resting and standing heart rate, and resting HRV. These
parameters are used in OmniSense Analysis to establish a Readiness estimate for training
athletes, when combined with other factors.

For repetition, create a Session Name in OmniSense Live labeled 'Orthostatic Test' or
similar, and label the session accordingly. The test can also be carried out using a
BioModule in logging mode, and the data imported into Analysis.

.ﬁ

9 minutes 1 minute

1. Pick a quiet location with a comfortable temperature.

2. Lie down on a comfortable surface such as a bed or couch, and remain still and quiet for
9 minutes.
This will establish your resting heart rate and heart rate variability.

3. Stand up and hold a comfortable standing position for 1 minute.
This will establish your standing heart rate.

11.6 Heart Rate Recovery

Heart Rate Recovery Events are generated and transmitted by the BioHarness as Events if
the following criteria are met.
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This calculation is supported for Bluetooth systems only; not for ECHO BioHarness
modules.

e Heart Rate 80% of subject's HRmax must be maintained for ~ 5 seconds prior to the
recovery phase - if this HR level is not reached, no HRR will be calculated.

e Activity level above the Upper activity level threshold (g-force) value set in the User
Preferences dialogue must be maintained for the same perlod
‘B Heait Rate Recovery Algorithm Settings
Upper activily level threshold (gforce) 0.8 :
Lower actrly level theeshold (gforce] 0.2 :
HRR detection lime in seconds 30 :

e Activity must then fall below the Lower activity level threshold (g-force) for the time
interval specified at HRR detection time in seconds.

pErmammam

Note that transient spikes in activity during this period are smoothed out, but if the
subject moves too much while the HRR recovery period is elapsing, then the activity
detector may be reset, and no HRR value calculated or displayed.

HRR values can be displayed in the Analysis module of OmniSense

In previous versions of OmniSense, HRR was displayed in the subject BioGauge. This
feature has been dropped.
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12

GPS Support

The BioHarness module supports communications with supported Bluetooth GPS devices.
The BioHarness logs location, speed and distance data internally at 1 Hz. The BioHarness
must be manually configured with the MAC address of its associated GPS device using the
Zephyr Cfg Tool, or automatically when rapid deployment by barcode scanner is used. It
must also be configured to Log the Summary Log Format

This data can be downloaded into the OmnhiSense database using the Zephyr Download
tool accessed from the Analysis module toolbar.

The tool can also generate external .kml files.

From OmniSense 3.9 onwards, GPS devices can be added to the system using the Add
Hardware Wizard, for eventual rapid deployment using a barcode scanner.

Live Operation - GPS communicates to BioHarness, which logs location data internally.
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DOWNLOAD TO
DATABASE OR
KML FILES

Download logged data via Analysis module

12.1 Supported GPS Devices

These are the currently supported GPS devices:

QSTARZ 818XT

QSTARZ 1300ST

183
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12.2

12.3

BioGauge GPS Data

The subject BioGauge can be configured to display GPS data

Speed 6.2 mph 100%  100% 3.8 mi Distance

Elevation 483 ft
BR

HR
87 18

[ B \

1089 Zephyr Demo User

Note that GPS data is only displayed on the BioGauge for

e PSM Responder systems using Motorola XTS digital radios
e Some PSM Defense radio network variants
e PSM Training ECHO.

Map Window

¥

The Toolbar map button & will display an external popup window showing the location

of all BioModules, with a configurable snail trail display for each.
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Maker Width- 3 x - ‘}5-‘& :E'_
..
Marker Opacity: 50% \ o™ e
2 %,
Full Path -1%
g +
Full Path Width: 2 x & B %
° -F E -
A - in ' Go gle 5 M:;ue'.!i.-zll",:::g-. T-eﬂr-.c':zuaue F:cﬂa'na-pelr:r
& The toolbar button toggles map display between an embedded panel, an
T external window, and hidden
L N A map will display and scale automatically if the session contains valid
NS |GPS data
} Satellite
Map
Satellite
Use the pulldown on the map L "*** | to switch between map and
satellite view
Map Settings | |Use the Map Settings button to show or hide the Snail Trail Panel
Left-click and drag the map with the mouse cursor to reposition as
needed
: l|

-

Use the + / - button to zoom the map as needed

Current location

Full path - the full session path and direction travelled
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12.3.1 Snail Trail

e The snail trail shows the immediate data history of a subject on the map or satellite
view

e One of eight parameters can be color-indicated on the trail behind the current (vertical
graph cursor) location on the map

e Click on any distance marker of the trail itself for a spot display of data

7y Analysis Map e
N = = B A
Snail Trail = [Wap Settings H R H.a - o
% HR Max [v] \:_;.f o] ¥ &
= Lim Supsnmarket Centre v b ¢.¢
0% 5% 80% 90% e &8
I o I » » T & .
- N = & 4
L] Heart Rate % of Maximum 100 2

Snail Trail Width: 5 x

[ ]

Snanl Trall Opacity: 90% H
Time: 11/06/1511:34.16
Distance Traveled: 1.36 mi
Heart Rate: 129

Ereathing Rate; 37.4
Activity: 0.19

Snail Trail Length. 0:12:00

L]
Heat Map Width: & x (hidden}
®

Markers

Maker Intarval: 0.5 Miles

o
@ &
. - & T
Maker Widih: 3 x 8 )
®
- and
Marter Opacy: 50% b, e
° &,
Full Path & £
o +
Full Path Width: 2 x & oF =
& ¥ E -

p E
-’ (e - x

Full Path

r Heat Map
Current

h

Location

T Markers I

Snail Trail

Snail against a black background for clarity

e Distance markers show on snail trail only

e Snail trail coloring changes according to thresholds set on Settings panel

e Snail trail length is set in settings, and show most recent selected data values for
subject

e The heat map is an additional background to the snail trail. It changes from green
(shown) to red as a subject reutrns to or stays in the same location. E.g. if the subject
is stationary, their heat map will change to red if their location remains constant, or
returns repeatedly to the same spot.
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external window with snail trails for all live subjects (internet
connection necessary)

Map Seftings Use the Map Settings button to show or hide the snail trail settings
panel.

| -] The toolbar button will display a Google Map/Satellite view in an

Heart Rate

% HR Max

% HR@AT
Physiological Intensity
Mechanical Intensity Parameter available for display on the snail trail.
Speed Zones
Altitude Zones
ROG Safety

Path Only

40 69 100 130

o o o= Adjust thresholds for the chosen parameter to color snail trail
0 Beats Per Minute (bpm) 250 .
according to parameter values.

_ o- Snail trail width & opacity - adjust to suit required visibility of snail

seTEeE T trail. Width at leftmost = snail trail hidden.

e Set snail trail duration - the time history of data prior to the current
) location.

e o The 'heat map' indicates persistence in a location. It is an additional

background color surrounding the snail trail which changes from green
to red as a location becomes more persistent.

Maker Interval: 0.5 Miles

T Display distance markers - configure distance separation, width and
—— opacity to suit.
. — Full path width & opacity - adjust to suit required visibility. Width at
e .|leftmost = full path hidden.
| Save Seftings | Save the current map settings. They will be used each time a map is
displayed.

| Default Settings | Revert to default map settings.

12.4 GPS Accuracy

GPS accuracy is subject to a number of factors:

e Position of the GPS receiver on the subject, if the subject's body blocks part of the sky
view

e Number of satellites acquired by the receiver (this depends on location and time - it will

vary at different times)

How high above the horizon the acquired satellites are

The presence of any blocking factors, such as tree cover, tall buildings etc

Likelihood of signal reflection to the receiver, from building or other surfaces

Atmospheric interference

The QStarz 818XT & 1300ST support Differential GPS (DGPS), an auxiliary transmitting
system which uses signals from earth-based transmitters at known locations, to validate
and correct satellite GPS data. DGPS offers greatly improved location data over
conventional GPS.

BioHarness 3 modules send a message to turn on DGPS in the QStarz automatically when a
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Bluetooth connection is established between the BioModule and the GPS.
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13 Pebble Watch Support

Zephyr can now supply a Pebble watch with a Zephyr Application preloaded. Latest (_3G)
versions of the BioModule, which support Bluetooth® Low Energy, can communicate
directly with the watch to display vitals signs and training zones.

The application has three fields on screen, which can be customized from:

e Heart Rate e Posture

e Respiration Rate o Activity Level

e Training Zones e Heart Rate Variability (after 300 beats)
e Estimated Core Temperature e Stress (1 - 10)

Contact sales@zephyranywhere.com for more information

Note: The Pebble is shipped with customized Zephyr firmware containing the application.
Care must be taken not to connect the Pebble with any mobile device which has the

capacity to trigger an automatic Pebble proprietary firmware update. This will over-write
the Zephyr firmware, and require the Pebble to be returned to Zephyr for reprogramming.
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14 Software Utilities

When OmniSense is installed, a number of software utilities are also installed. You can use
these to:

e Configure a Zephyr Bluetooth or ECHO BioHarness

e Download Logs from a Bluetooth BioHarness, and generate external files

e Download Logs from multiple Bluetooth BioHarness modules, and generate external files
e Upgrade device firmware

14.1 Zephyr Config Tool

The BioHarness BT versions are fully configurable using the Zephyr Cfg Tool. It is located
at C:\Program Files (x86)\Zephyr\OmniSense\Tools. 1t is installed automatically
when OmniSense is installed.

The Config Tool can be used in a number of modes:

e Read and save a single connected device configuration as a template (XML file)

e Configure a connected device manually, or using a saved template file

e Clone a connected device and reprogram additional connected devices

Start the Config Tool

Read Devices

Configuration Templates

Polling Settings

Subject Info - General

Subject Info - Heart Rate Limits

Subject Info - Breathing Limits

Subject Info - Activity Thresholds

Subject Info - Posture Thresholds

User Config Settings

Time Settings

Accelerometer Settings (Garment Type)

ECHO Settings

Start the Config Tool

Mame Entry Form

@ Erteryour name here for logging pumposes

Fephyr User

Or select your name from the choices below

|pdate Devices

e Connect all BioModules to be reconfigured to the PC using the system case or charging/
configuration cradles. To take advantage of the multi-device capability, all devices
should be of the same version, and the same configuration changes will be made to all
devices

e Start the utility and enter a user name. This is not a security check - it merely records
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a name against and device reconfigurations made, in a log file located at
C:\ProgramData\Zephyr\ZephyrDeviceUpdatelLog.csv
This will let system owners track configuration changes historically

e If a user has previously signed in, they can select their name from the pulldown list

e Click Update Devices to open the utility

Read Devices

e When the Config Tool opens, all detected devices will be listed. Select the Update
Device List button to update the list if any devices are added or removed while the tool

is open.

e Use the Select All and Select None buttons, or individual check boxes, according to the

task intended

e The Read Only Data panel (circled below in red) will only be populated if a single device
is selected, otherwise it will show appropriate values for all devices according to which

tab is selected on the right.

3 Zephyr Contig Teol v1.024.0

[ Update Device List | [ Re=d Only Data

| Select Al Selact None | ¥1.3.1.0 Boct Sofiware Version

VIR — | 450 fop Saars Vosion
BRI V3001032012 Zepyr  RF Module Fmwars Versicn
BHTOOTDS2 Sedel Nurber
9800.0789vEe Hardware Fart Number
5500.0084 Boct Pant Nurber
5500,0085v6d Hpp Part Number
cB:3e:35:0cbb-T1 LUint MAC. Address
BH EHTDOT0SZ Blustooth Name
214172015, 192135  Dates/Time
4712V (85%) Battery Status
Template for Configuring Values
Load from a Template:
Delete Log Fles Fad'::c:};inadts
| Save Template Load Template .

[N =5
Blustooth | Poling | Sutiect info | User Cortig | Time | Accelerometer | ECHO
Network ID BHTOO7092 Set et Id

Bluetocth Uiser Corfiguration

Diacoverabla V]  Connectsble & LE Connectabla || Whes Liat Update
Link Setbngs

Link Timeout jres) 10000 Lifesign Perod ims) 3000 Lpdate
Blustoth DevicestoCal BN Code

B Hamess Mezzage NAK SelBH |

BT Access Point 1 00.00.00.00-00.00 | Set BT Dev D |

BT Accees Point 2 00:00:00-00:00-00 Set BT Dev 1

BT Access Point 3 (00:00.00-00:00:00 [SetBTDev2 |

BT Access Point 4 00:00:00:00:00:00 Set BT Dew 3 |

BT Access Point 5 00:00:00-00:00:00 Set BT Devd |

BT Access Point & 00,00.00.00:00:00 [ 5t BT Dev5 |

BT Accees Point 7 00:00:00-00:00-00 Set BT Dev 6

BT Access Point 8 (0000.00-00:00:00 [SetBTDev7 |
AppleiOS Deviee  0O.00:00:00:00:00 [S=tETDeva |
GPS Device 00:00:00:00:00:00 Set BT Dev § |
Mamed Bluetooth Devices to Call
Cal Friendyy Mame PIN Code Class ID

BT Device D Set BT Dewv 0

Configuration Templates

An entire device configuration can be saved as an .XML file, for rapid reconfiguration of

devices.

e Single device selected - save the current configuration or load a saved configuration
e Multiple devices selected - save an individual configuration

Device Selection

Use to select device from a list

Read Only Data

All device parameters. Firmware version is 'App Software
Version'. The battery status reads charging voltage, not the
actual battery level.

Load from a Template

Check if loading from a saved .XML template file

Delete Log Files

Permanently delete all logs from the device. Old logs are
overwritten automatically - use for device sanitizing.

Reset to Factory

Defaults

Reset all settings.
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Save Template

Save the current template as an external . XML file

Load Template

Load settings from a saved external . XML file

Network ID

The name of the device when scanned for by other Bluetooth
devices. Default is serial number. Use Set Net Id button if
updating.

Bluetooth Discoverable

Default is checked - the BioModule can be discovered by
scanning for BT devices

Connectable

Default is checked - the BioModule will be available for
connection to other BT devices

LE Connectable

Valid only for BH3-BLE (Bluetooth Low Energy) - the BioModule
will be available for connection to Pebble watch

White List

Not required for OmniSense

Link Timeout

Bluetooth Link setting - default is 30000

Lifesign Period

Bluetooth Link setting - default is 3000

Bluetooth Devices to Call

These fields are populated automatically for some legacy PSM
systems which used a Bluetooth Access Point system case.

GPS Device

MAC of supported GPS device. This field was previously used
for manual configuration of a GPS to the BioModule, but is not
used for devices using OmniSense 3.9 or later, as the
configuration is activated over-the-air when using PSM ECHO.
Any value in this field will be overwritten with zeros by PSM
ECHO if no GPS is assigned alongside the BioModule.

Named Bluetooth Devices

| Save Template Load Tempiste |
|

As above
to Call
Polling Settings
3 Zeohyr Config Tool v1.024.0 R - . - - [ [ [t
| Update Device List | Rezd Only Data Bluetocth | Poling | Subject Info | User Config | Time | Accelerometer | ECHO
| Selact Al Sect None | vid.10 Bt Softwore: Vession Gateway @ Subjct SAID Addreeses to eall
7] BHTOOTOSZ - LISB v1450 fpp Saftware Version Rodio Poling Corms Message NAK Set SRIDD
v30 01032012 Zephyr  FF Module Fimmmrars Version Message NAK Slave Addr et SRID 1
BHTOO7DS2 Seddl Murber Mezsaps NAK Slat Time Message NAK Sat SRID 2
9800.018%v 8 Hardware Part Number Gatewey Address Message MAK Set SRID 3
5500.0084 Boct Part Number Messape NAK | |t Gl et SRID 4
5500.0085v6d App Pat Mumber Meaaage NAK Set SRID 5
cB:le:39:0cbb-11 Unit MAC Address Message NAK Sat SRID &
BH EHTOOTDS2 Blustooth Mame Mess wet SR
217172005, 20:37.18 Date/ Time Measage NAK Set SRID B
4163V (93%) Battery Stabus Message NAK Sat SRID 3
Jees et SR
------ Set SRID 11
j| Template for Configuring Values = =
| Load from a Template Set SRI
------ Set SRID 14
eime tog fies Fﬂﬁﬂ?;“;m Message NAK Sat SRID 15

Responder system.

This page will only be needed for manual configuration of a Z-Modem in a legacy PSM

Slave Addr

Should be in range 0 - 63. Must be unique for each Z-modem
within a system. Normally factory-configured - may need to be
reset manually if a faulty device is being replaced in a system
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|Slot Time |Factory set at 1000ms. Do not change.

Subject Info - General

A large number of parameters are available for configuring v2 of the ROG algorithm. This is
done at a top level using the subject physiological parameters in the setup screens.
Further modification can be done to these parameters using the Subject Info tab, but
users should be aware that for Direct Connect and ECHO systems, OmniSense resends it
stored configurations to each device on initial connection. Thus settings configured
manually using the Config Tool may be overwritten when the device is next used in a PSM

system.
B Zephyr Config Tool vl.UM»IJ_ | — l—‘.!—
| Update Device List | Razd Only Data Bluetooth | Poling | Subjact Info | Lser Config | Time -‘\coelmuw'l ECHO
[ seecta saecthon | V1210 Fost Scfiware Vman General | Heart Riste Limits | Breathing Limits | Acivity Threshakda | Posture Thresholds
7] BHTO07052 - USE w1450 Fop Saftware Version
w30 01032012 Zaphyr  RF Module Finmware Versicn Patiert ID
BHTDOT0S2 Sedel Number Gendar Mae <]
9800.078%vBc Hardware Part Number Visgt i kg
: 3500.0084 Boct Part Number foa = yeam
5500.0085v6d Aep Patt Mumber Ftreaa Level ”]_ e
cB:le:99:0c bb:11 Unit MAC Address Height 178 “
BH EHTOOTDS2 Blustooth Mame
: 214172015, 20.50:35 Diate/ Time Core Temperature High Red Limt 382 T
4163V (393%) Baliery Stabus Core Tempersiure Baseline 7 T
l Core: Temperature: Change Threshold 033 <
l Template for Configuring Values
Load from @ Template
Delete Log Fies | | Fescilo :
Save Template Load Tempiate ey e Updata Subject Irfo Sattnga
Patient ID Not used in OmniSense systems
Gender Used for some algorithms e.g. Calories burned
Weight Used for some algorithms e.g. BMI
Age Set in OmniSense Live > Setup > Subject tab - this will be
overwritten by OmniSense if changed in the Cfg Tool
Fitness Level As above. Level 10 = elite athlete
Height Used for BMI calculation
Core Temp High Red Limit |Not used in OmniSense systems
Core Temp Baseline Not used in OmniSense systems
Core Temp Change Not used in OmniSense systems
Threshold

Subject Info - Heart Rate Limits
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3 zephyr Config Tool v1.0240 [
[ Update Device List I == 2 Devices Selected -~ = | Bustacth | Poling | Subiect ke | User Config | Time | Acselerometer | ECHO |
| sdexa  seexiene | o General || Hezn Rate (imits | Broathing Limits | Aciivity Treesholds | Posturs Thrasholda
?I Heart Rate Limits: ® 4 igh Ide Fed Ui e bom
| EHRI85 2115 H E— Bresthing Limits: Bl HRtigh Ide Orenge Lint 1 bpm
Activity Thresholds: (] HR High Active Rad Limit 165 bom [ |
Pesture Threshaolds: @) HR High Active Orange Limit 146 bom
3] HR Low Idie Red Limi 40 bpm
F)  HR Low Idie Orange Limit a0 bom
G) HR Low Active Red Lime 40 bom
(HI  HR Low Active Orange Limit 40 bom
0 Heat Rate Max 183 bom
)] Aesling Heart Rale Threshald 72 bom
[121] Anaerchic Heart Rate Thrashold 137 bom
L) Trainng Zone Modal -Pnagdﬁ:
Template for Configuring Values
oy . losdFoma
® Conmectad Template Set Selected Devices to BHT007092 - USB |
(peToo7os - s | @ Ebeawo |(DesUaRe | | [ Update Subject irfo Setings
| [ save Tempiate | | Load Tempiate | | : :

The limits correspond to the diagram below - green status becomes red or orange when

thresholds are crossed

IDLE ACTIVE

MAX MAX

HIGH IDLE RED
HIGH IDLE ORANGE

LOW IDLE ORANGE

LOW IDLE RED

HIGH ACTIWE RED
HIGH ACTIVE ORANGE

LOW ACTIVE ORANGE
LOWACTIVE RED

Whether a subject is in an idle or active state is determined by the High Idle Activity

threshold in the Activity Thresholds tab.

Resting Heart Rate Not used in OmniSense systems
Threshold

Anaerobic Heart Rate Not used in OmniSense systems
Threshold

Training Zone Model Anaerobic or HRmax
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Subject Info - Breathing Limits

B Zephyr Config Tool v10200 s e S 4 - — ———  S— T — ——— - — [ =)
[ Update Devics List | -2 Devices Selected -- » | Buetacth | Poling | Subiect ke | User Config | Time | Accelerometer | ECHO |
T T o e L |
7] BHT007052 - USE Heart Rate Limits:
S (%  BR Hgh lde Red Lmt E breatha,min
VIR Breathing Limits:
[12]] BR High |die Orange Limit 35 breatha./min
Activity Thresholds: . . .
! ] BR High Active Red Limi 5 freatha./min
Posture Theshelds O BR Hgh Active Orange Limit 5 Ereatha/min
| ) BR Low Hie Red Lime 4 rmaths /min
(| 3] BR Low idle Orange Limi 4 breaths,/min
i G EBR Low Active Fed Limi 4 Ereaths./min
: H ER Low Active Orange Limk 4 breathe./min
] Ereathing Aerobic Threshold a0 breathe/min
']
|
Template for Con Values
_ Uma -, Load From a
® Qneced O Teppie | Set Selected Devices to BHT007092 - USB |
[B=To0TS2- UsB v| [ lhohee Dmmﬂq‘ I Reset to
Subject Inf Factory Defauts
[ Save Tempiate | | Load Tempiste | | . | [ Update Subject irfo Setngs |
Breathing thresholds are assigned in a similar fashion, using the same diagram above.
Breathing Aerobic Not used in OmniSense systems
Threshold
Subject Info - Activity Thresholds
Bivemm el USRS O, e
[ Update Device List | --2Devices Selected -- = | Biuetooth | Poling | Subiect Ffa | User Config | Time | Accelerometer | ECHO |
o ) Sttt Genera | Hean Fate Lints | roaning i | Acity Tres5s | Postur Tveshoce
Heart Rate Limits:
] BHTOO7052 - USE = " ) Fun Activity Thrasheld 1.1 g
R BHIDOAES -LsD Beeithing Limvts:
{B) High Jog Actvity Threshold 1 ]
Activity Thresholds: -
K Low Jog Activity Threshold 0.8 ]
Pesture Thiesholds O Hich Wok Adviy Treshold 05 s
) Low Walk Activity Threshold 03 9
F} High lde Adiviy Theshold 0z g
G idle Tine Red Limit 5 minules
M Resting State Entry Limi LR ']
)] Resting State Ertry Time 60 seconds
W) Resting State Ext Lmit 01 g
Template for Con Values L) Resting State Ext Time 5 ‘saconds
N 2 . Losd From 2
® Cornected ' Template [sasmmm:usurmm-uss]
[BriToU7D82 - UsE - & hckde D&eel.ngFlﬂ‘ I Feset to
Subject Info Factory Defavits
| Save Tempite | | Load Template | | : . [ Updame Subpect info Setngs |
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HYSTERESIS [

HYSTERESIS
¥ 05
WALK
0.3
HYSTERESIS [“ +
0.2
IDLE
(STATIONARY)

Subject Status will be set to red if the subject remains

Idle Red Time Limit stat!onary for Ionger_than this limit. For example, _1st Rgsponder
monitors may use this value to alert to when a fire officer
searching a building has ceased to move.

Resting State Entry Limit [Activity level below which a Resting State is deemed

Resting State Entry Time [Number of continuous seconds during which activity level must
remain below the Entry Limit before state is deemed to be
Resting

Resting State Exit Limit [Activity level above which state is no longer indicated to be
Resting

Resting State Exit Time [Number of continuous seconds during which activity level must
remain above Exit Limit for state to be no longer Resting

The activity thresholds are represented by the diagram below.
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HYSTERESIS [

HYSTERESIS

HYSTERESIS [

w D 5
WALK
0.3
k
¥ 02
IDLE
(STATIONARY)

The hysteresis zones allow for a 'grey area' of transition from one activity level to the
next - an increasing activity level of 0.25 is higher than an idle indication, but not

sufficiently high to indicate a walking activity level, so activity indication remains 'idle".

However the same 0.25 activity level may indicate 'walk’, if the activity level has

decreased from above 0.3, the 'walk' indication lower limit.

Subject Info - Posture Thresholds

B3 zephyr Config Tool v1.0240 [
[ Update Device List I == 2 Devices Selected -- Blustaoth | Poling | Sublect bfe | User Config | Time | Accelerometer | ECHO |
[ Seectar || seectiions | General | Heart Riste Limea | Broathing Limits | Aciviy Trreshalds || Postire Thiesholds
e Heart Rate Limits:
: _]"' e ®)  Max Supns Threshod 113 degress
Breathing Limits:
B) Backowards Inverted Threshold 109 degrees
Activity Thresholds: . o = [ |
(] Max FRecline Threshaold 4 degrees
Posture Thresholds: ) Min Supine Threshold 55 degrees
E)  Backwards Upight Threshald 29 degres
F Min Reclne Thresheld -19 degress
iG) Min Incline Threshold degress
Hi Forwards Uprght Threshald 0 degress
m Min Prane Threehald 40 degress
()] Max Incline Threshold 45 degress
Template for Conflauring Values (4] Forwards Inverted Threshold 105 degrees
Use 3 - L) Max Prone Threshold 115 degrees
B Con - leadFroma | -
Device Template Set Selected Devices to BHTO07092 - USE
BHTODT0S2 - LUSE - hchude - Reset in
[ | ¥ Subject Irfo =196 788 | | Factory Defauita [ Update Subjsct Info Settnga
L L ng
[ Save Template | Load Template |

The thresholds corresponds to the limits in this diagram:
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Minimum Incline |-——________________

—~— .—___-________———| Minimum Recline

Forwards Upright

Minimum Prone l——-‘ ~—

Maximum Incline |,———-_ —

Forwards Inverted }___.- %
Maximum Prone |——"'-

| Backwards Upright

/' '\

&
&\t:-
S

_.:-_——i Minimum Supine
-'=—{ Maximum Recline

T~ Backwards Inverted

User Config Settings

BHTOOTO92 Format: Summary
BHTOO0T085 Format: Summary and Waveform

B3 zephyr Config Tool v1.0240 [
l Update Device List ] -- 2 Devices Selected -- Blustacth | Poling | Subiect kifa |- U
LUser Config:
[ selectar | SeiectMone | ] Log Enble [ Buetooth Ensble [7] ECHO Eneble
BHTO07092- EviModeN/A VisuskT ECHO:F . _
7] BHT007052 - LISE ; 1 ECSG Polerty Invert [] Visudl Feedback Ensbie Evert Mode Ensbie
] e e BHT007085- EviMode:MN/A YisuakT ECHO:F
BHTOOT092- ECGF LogT Blustooth:T Log Format }
BHT007085- ECG:F LogT BluetoothF Summary *| | Update Configuration | a

Template for Confi Values
Use 3 . LadFoma
® Conected Templote Set Selected Devices to BHT007092 - uss]
[B=To0T0S2 - UsR v| g holde Delete Log Fles Reset to
|[ Save Template | | Load Tomplate | Stectie | I | Fecioy et
Log Enable Turn on/off logging
Bluetooth Enable Turn on/off Bluetooth transmit
ECHO Enable Turn on/off ECHO transmit. Disabled for versions which do not

support ECHO

ECG Polarity Invert

Invert ECG signal - required for some garment types, and for
flexibility for future designs
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Visual Feedback Turn on/off LEDs, after initial illumination
Enable
Event Mode Enable Future implementation. Devices which support Event mode - a

battery saving mode to transmit every 15 seconds only, or when
an alert is raised. Not used for PSM systems.

Log Format Set Log Format:

e General -1Hz general data + 18Hz breathing waveform & heart
rate RR

e General and ECG - General + 250Hz ECG

e General and Accelerometer - General + 100Hz 3-axis
accelerometer

e Summary - extended 1 Hz data + 18Hz breathing waveform &
heart rate RR + events

e Summary and Waveform - Summary + 250Hz ECG + 100Hz
accelerometer + events

e Summary + Development - Summary + 1KHz ECG + 100Hz
accelerometer + events

e Enhanced Summary - additional 1 Hz accelerometer data

e Enhanced Summary + Waveform - additional 1 Hz accelerometer
data

e Enhanced Summary + Development - additional 1 Hz
accelerometer data

Time Settings

Use to resynchronize the device internal time to PC time, or add an offset as required.
Note that when a device is connected by USB to OmniSense to add it to the system, or to
download a log file, then the clock is automatically resynchronized at that point.

From OmniSense 3.8 and later, a PSM ECHO system will synchronize device clocks when
Live is started.

3 Zephyr Config Tool v1.024.0 [ -
| Update Device List | 2 Devices Selected a Bluetocth | Poling | Subject ifo | User Config  Time ,ﬂ,;gdmdu—l ECHO

Time Settings:
[ select A Selact None |

Time Crfeat
¥ EHTO07052 - USE BHTOO7092 Tirmes 21/1/2015, 21:36:21

7 BHTOOT085 Times 21/1/2015, 21:36:21

Haur .]_- Minute |D_v MI

BHTDO7032 Updated to: 21./1/2015, 21:36:20
BHTOO7085 Updsted to: 21/1/2015, 21:36:20

Template for Conflguring Values

Uea 3 -
Load From a
% Comected Templote Set Selected Devices to BHT007092 - USE |
BHTOO7052 - USB - nclude Fieset to
l | @ Sibect e DR e Fies | Defauits
| Save Template Load Template |

Accelerometer Settings (Garment Type)
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3 Zephyr Config Tool v1.024.0

[ Update Device List ]
Sedace Nong |

[ Sselectau
7] BHTO07052 - USE

Fl| EHTOO7085 - USE

2 Devices Selected Blustaoth | Paling [ Subject Info | User Config | Time || A
A ings:

ceelerometer Settings: PP F—
BHTO0T092- X=X XinwT YaZ YimaF Z=¥ X >[}: | [ inw Presels
Zinw:F 1 Left Side (Side Strap) >
BHTOO7085-  X>X XinwT ¥>Z YinvF Z>Y¥ Y32 x)[iw I- i
Zinw:F — - l Py Tam—

Zs X

-

Template for Confliguring Values
Loof loadFroma |
® Conmectad Template Set Selected Devices to BHT007092 - USB |
[lﬂﬂsm?:;usﬂ — m-l 7 e o |Doelogiies | | fesmle
B e ad Temp
Presets Set garment type - this maps the accelerometer axes according

to the orientation of the device, which may vary:

e Front upright (shirt or BioPatch)

e Left side (Side strap) and also some PSM Defense/Responder
shirt designs

OmniSense will configure this automatically according to the

garment type set in the Setup > Hardware screen

ECHO Settings

3 Zephyr Config Tool v1.024.0

[ Update Device List ]

[ selecta Sect None |

¥| BHTOOT0S2 - USE

Fll EHTDOTDES - USE

Template for Configuring Values
Usaa
& Con |_.I_u.:d From a
Device emplate
[B=iTo0ms2 - UsB -
| Save Template J | Load Tempiate |

2 Devices Selected
ECHO Settings:

Alerts=
BHTOOM092-
/A
BHTOOT085-
M/A

HE: WA BR: N/A Bat: NFA Pos

HR: N/& BR: N/A Bat MfA Pos:

ECHO=

BHTO07092- 5SA: 20 RF: 21 Pow: 19 Repeaters: 4
Repeat: 1

BHTOOT085- SA: 46 RF:11 Pow: 19 Repeaters: 4
Repeat: 1

' Set Selected Devices to BHT007092 - USB |

Reset io

7 Inchude
| Factory Defaults

Sutjact oo .Delsemg Fies

Bluetooth | Poling | Subiedt kfo | User Corfig | Time | Accelerometer
ECHO Parameters

Heari Rate Alente

RF Channel 4 Ereathing Rate Marta
Battery Merts

FiF Power Level (dE) 15 e e

Max Repealers 4

Max Rapeats 1

[ Undate ECHO Corfiguration Upate Aert Canfigurabon

Short Transceiver
Address

This must be a unique value in the range 1 - 50. This value is pre-
configured by Zephyr prior to shipping to a customer and
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14.2

indicated by a label on the front of the device. No two devices in
any ECHO system can have the same address.

RF Channel Factory Set. Do not change.

RF Power Level 19 - Factory Set. Do not change.
Max Repeaters 4 - Factory Set. Do not change.
Max repeats 1 - Factory Set. Do not change.

Alert Enable/Disable Not used for OmniSense systems

BioHarness Log Downloader

The BioHarness Log Downloader.exe is a legacy utility which is installed automatically
at C:\Program Files (x86)\Zephyr\OmniSense \Tools

It is used to download logs from a single BioHarness Module

For downloading from Multiple devices simultaneously, use the Zephyr Downloader

Can be used to import logs directly from the BioHarness module

Output is in the form of csv (comma separated values, opened by Microsoft © Excel)
and other files

Log files remain external to OmniSense

They cannot be imported into this application

The logs contain more detailed information than is displayed in OmniSense, but data
must be analysed manually, or using tools included with OmniSense.

A variety of log formats are available. They are configured using the Zephyr Config Tool

1. Connect a single BioHarness module to your PC in its cradle or system case.

T ] W—

Single device in cradle

2. Double-click the BioHarness Log Downloader.exe at the location above, and select the

device from the dropdown list
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[ BicHarness Log Dowrdcader F300.0078.V1c (10240 [
Select Device: BHTO0102E - =

Hane Lengi Type Ciate Cremind
W Beoord 1 15h%m ECG Log T2 14146 pm
W Fncand 2 [ 5Em EOG Lag 2EM2002 1052 16 am
W Fecord 3 Aimids ECG Log 2002012 11:18:36 am
EETRLH EOS Log 220124420 pm
N Recond 5 15miils ECG Log 502012 32340 am
W Recod & Shms ECG Log M2 438 4 pm
W Fncond 7 Dam1% ECS Log T2 24355 pm
W Recond B O3i6m EOS Log A2 B4R pm
W FRecord 3 OTmids ECG Log BAGZ0NZ 1044 23 am
W Boond 10 O0miS4s ECG Log 140072012 3383 pm

Erasn Lags Log Facond Facad 4 sl

Sawe aa bypa! A Farmrats - Ext
| L [fau® Sawe locston

3. Select the session to be downloaded

4. Select the Save as Type as required

e CSV format - files which will open either in Excel or Notepad or similar. Excel has a limit
of 1,000,000 lines per file. This equates to 66 minutes of 250Hz ECG data.

e DaDISP format - pairs of .HED/.DAT files intended for direct import into DaDISP or a
similar application designed specifically for handling large data sets such as very long

ECG logs
5. Click Save
Diewwedead [h Pragriss [
:- Flasas wat
| N
Time Femarang 2 mrulich T dsoeds

| Cocd |

A progress bar will indicate time to download (calculated after 1% of the log is
processed)
6. The log files will be deposited at ..My Documents\BioHarness Test Logs in a
directory labeled with the timestamp of the session

2012 01 _1%-14_07_31
2012 00 _19-14_24 42
2003 01_15-14_26 05
2012 01 _19-14_31_09
12 00 _25-16_18_39
212 o %16 43 26

14.3 Zephyr Downloader

The Zephyr Downloader tool:

e is installed automatically when OmniSense is installed

e is accessed through the OmniSense Analysis module toolbar

e can download from multiple devices simultaneously, when they are connected to a PC
using a system case, multi-device cradle or multiple cradles using a USB hub.

e downloads data both directly into the OmniSense database, and as external files
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14.4

3 Zephyr Downlaader - (2 devices) =) B s
File View Options About
Team Data Download
1. St Team [ =
2. Retrieve Team / Subject Combo [ Updste Team / Subject l Clear Al ]

3, Select Sesson Range - Stant 00:00:00 - Sun 1Jen 2012 [E~ End 154254 - Fi 20 Jd 2012 3~
4, Session Mame log
5. Download Team Sessions . Dowrload Logs

Expand Log View [ Marnally Change Team & Subject |
Dewica Name Dewica SN Team Subject Status
[ 0% | BHTO0107%  |No Team = Ready To Download | Start Downoad || Ermse |

1340 BHTOO01340 Mo Team | Mo Subg : Select Subject =

John Smith

Pete Michollz
‘Wayne Dubrett
Ben Momisan

1T Momis

2 D Hurt

3D McGl

4 5 Keniniz
Stephanie vd Raad
Paul Ryan

Sara Jaspers
Metvin Kantebeen

E | Database Process Queue Deans

e A description of how to use the Zephyr Downloader is included in the OmniSense

Analysis Help > Data Import & Export > Import Log Data from a BioHarness.
Firmware Upgrades

Bluetooth BioHarness

A Firmware Upgrade directory for Bluetooth BioHarness modules is supplied with each

release of OmniSense. The required firmware version for each OmniSense release is listed
in the New Features topic. Each OmniSense release includes a Firmware Upgrade directory

which includes the necessary firmware image files, plus the ZUSBUpdater.exe tool.

Check Existing Firmware Version

1. Connect the device in a charge cradle or system case to a PC - or use a config

connector if upgrading a Radio Interface Device.

2. Locate the Zephyr Config Tool located at C:\Program Files (x86)\Zephyr
\OmniSense\ Tools and double-click to start.

3. Click the Refresh Device List button and use the pulldown selector to choose the
device you are updating.
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3 Zephyr Config Tool v1.0240 [
[ Update Device List | [Re=d only Data Blustocth | Paling | Subiect knfo | User Config | Time | Acceleometer | ECHO |
1310 Boct Software Vi
[ selectan | Seecthona | | e vEmen Netwade I EHTOO7052 Set Net ld
FI ERT007052 - USE v1450 Ao Saftware Version Bhuctesth User Configurmiion )
e V3001032012 Zephyr  RF Module Fimmmare Version Discoverable [#] Cornectsble (W]  LE Connectable [ Whie Lat Update
BHTOOT0S2 Sesiel Murrber Link Ssttings
- = Link Timeout jrs) 10000 Litesign Perod ima) 3000 | Update
9800.018%v8c Hardware Part Nurber e
Blustosth Devices to Cal
' FEREEA T MAC Address PIN Code
S Lo ! BioHamess Message NAK [ zaBH |
9500.0085v6d App Pat Mumber BT Accesa Point 1 00:00.00.00:00.00 | Set BT Dev D |
cB:e:99:0cbb:T1 Unit MAC Address BT Accase Point 2 00:00:00-00:00:00 [ Set BT Dev 1
BH EHTOOTDS2 Blustosth Mame BT Accese Point 3 00:00:00-00:00:00 Set BT Dev 2
217172015, 192135 Dete/Time BT Access Poirt 4 0000.00:00:0000 |-Sec. B7. Do 3
BT Access Point 5 00.00:00.00-00.00 [ 5 BTDevs |
41712V (85%) Batery Status
Y i BT Access Point 6 0000,00 00.00.00 | SetBT Dev5 |
BT Access Point 7 (0:00:00-00:00:00 [ 5et BT Dev b
BT Accese Point 8 00:00:00-00:00:00 SetETDev 7
Leaaleie s s Tiganiz g ez feple 05 Deviee  0000.00-00-00.00 [52BTDvE
[ Load from a Ternpiate GPS Device 00:00:00-00:00:00 [ 5 BTDevs |
Mamed Bluetooth Devices to Call
Reset to Cal Friendy Name: FIN Code Clasz ID
Dislete Fies
| e | Factory Defauits BT Device 0 Set BT Dev 0
| Save Template d | Load Tempiste |

L4. The device firmware version is App Software Version which is 1.3.16.0 for BHT990251 in
the example above.

5. The hardware version is 9800.0159v6a, which should be noted, as the relevant image
file will include this number.

6. Exit the utility - do not change any other values.

Firmware Upgrade
1. Connect the device in a charge cradle or system case to a PC - or use a config
connector if upgrading a Radio Interface Device.

2. Locate the ZUSBUpdater.exe utility, which is in the Firmware Upgrade directory of
every OmniSense CD or download image, and double-click to start.

3. A dialogue will display asking you to enter your name. This is not a security check - it
merely records a name against and device reconfigurations made, in a log file located at
C:\ProgramData\Zephyr\ZephyrDeviceUpdatelLog.csv
This will let system owners track configuration changes historically. Once entered and
§aved, a name can be selected from the pulldown Iist;

Mame Entry Form

i@ Erteryour name here for logging purposes

Zephyr User

(71 Or select your name from the choices below

|Update Devices

Select Update Devices to display the Updater tool.
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3. All detected devices will be displayed

E Zephyr Firmware Updater 950000088.v1a (Version3.0.1.1) l =l é

| Select Firmware File

Z | Sl D\BicHamess 3 Finmware Versions\Bicharnessd_v1.3.23.0_9800.018%img | Browse
yr loaded firmware version label
Connected Devices [ Refresh Devices

| & Device Identifier Firmware Version Progress Bar / Status ]

1 BHT390251 - USB 1.3.16.0 .4

2 BHTO01089 - USB 13230

| St

4. Click Browse to locate the desired .img firmware image file.

5. From BioHarness 2.0 firmware version v2.3.1.0 onwards, there are two or more
alternative image files for each firmware version.
They are labeled according to the hardware part number appropriate for you device e.g.

Hardware Part No

Sample Firmware Image

9800..0070.v2a

BioHarness2.0_v2.3.10.0_9800.0070

9800.0151.v1c

BioHarness2.0 v2.3.10.0_9800.0151

6. BioHarness 3 devices are now available as two types

Hardware Part No

Radio Network Type Supported |Sample Firmware Image

9800.0153

Bluetooth only Bioharness3_v1.3.14.0_9800.0153

9800.0189

Bluetooth + ECHO Bioharness3 v1.3.14.0 _9800.0189

The updater utility will check hardware part number prior to reprogramming a device,
and prevent the wrong image from being used.
7. Check the boxes of those devices to be updated, and select Start! to update
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{3 Zephyr Firmware Updater 9500.0088.v1a (Version3.0.1.1) (o[ E s
| Select Firmware File
D:\BicHarness 3 Finmware Versions\Bioharnessa_v1.3.23.0_9800.0189.mg [ Eeowse

loaded firmware version label
Connected Devices

| & Devics [dentifier Firmware Version Progress Bar | Status =
1 BHTS30251 - USB 1.3.160 -— —
2 BHT001089 - USB 135830

8. A message will display on successful update of device firmware, or display a diagnostic
message if the update has failed

[ Zephyr Firmware Updater 9500.0088.v1a (Version3.0.1.1) T . - - [E=SEEE==)
| Select Firmware File
D\BioHarmess 3 Finrmware Versions\Bioharnessd_v1.3.23.0_9800.0183.mg [ Erowse
loaded firmware version label
Connected Devices Refresh Devices |
| & Devica Idantifier Firmwara Version Progress Bar | Status = |
| BHT330251 - USE 13230 Firmware update completed suecessfully
| 2 BHTO01088 - USE 13230

[ Sl

14.5 BioHarness Logging Formats

Logging mode is software configured in Bluetooth devices. ISM BioHarness modules have
only a single logging mode - General Data

e Logging mode is configured using the Zephyr Config Tool located at C:\Program
Files(x86)\Zephyr\OmniSense\ Tools
e A BioHarness Bluetooth transmits and logs simultaneously by default - either mode can

be disabled
e The device can be configured to log in a variety of formats:
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BioHarness 2.0

BioHarness 3.0

e General (1 Hz summary data, plus 18Hz
breathing & RR data in separate files)

e General (1 Hz summary data, plus 18Hz
breathing & RR data in separate files)

e General + ECG (250Hz indicative ECG
waveform)

e General + ECG (250Hz indicative ECG
waveform)

e General + Accelerometer (125Hz
Accelerometer magnitude)

e General + Accelerometer (125Hz
Accelerometer magnitude)

e Summary (Extended 1 Hz summary data,
plus 18Hz breathing & RR data in
separate files, and Events)

e Summary + Waveform (Summary +
250Hz ECG + 100Hz Accelerometer +
Events)

e Summary + Development (1000Hz ECG,
Accelerometer waveforms reduced from
100Hz to 50Hz

e Enhanced Summary (Summary +
additional accelerometer parameters)

e Enhanced Summary + Waveform

e Enhanced Summary + Development

e Reconfiguring the log format erases all log data stored in the device
e General or Summary log data can be imported into the OmniSense Database as described

in the OmniSense Analysis User Guide

e ECG and Accelerometer logs can be only downloaded using the BioHarness Log
Downloader tool, at the same location as the Zephyr Cfg Tool above.
This utility outputs .csv and .hed/.dat external data files. These files cannot be
imported into the OmniSense database. They should be displayed and analysed using
third party software designed for analyzing large data sets, such as DaDISP, Matlab or

similar.

General Log

Output for a 1Hz General Log (csv format only):
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Organize = »

{54 2010_07_01-02_43_01_BR_RR.csv

150 2010_07_01-02_43_01_General.csv
| 2010_07_01-02_43_01_Sessioninfo.bxt

A sample General csv file, opened in Excel:

:_“/’ Home_ | Insert Fage Layout Formulas Data Review View

= JI: E"t Calibri -l - A= - 51[»_-] S Wrap Text General - :&] H F’E
——' 43 Copy

e ot ner || B2 7[00 A ] (B 2 ][0 0] Hmergeacemter~ (8 - % 2 [38 ] | Conationa romat [T

Clipboard i Font i Alignment i Number fa
w1a - £ |

1 a [8 . c| D E F G - I ] K L m [ N[o p]|a
1 |Timestamp HR BR Temp Posture Activity AcceleratiBattery BRAmplittECGAmpli ECGNoise XMin XPeak YMin YPeak ZMin ZPeak
2 43:01.7 234 10.2 33.3 -31 0.09 0.2 3.863 21 0.000223 0.00003 -0.8% -0.77 0.12 013 0.31 0.6
3 | 43:02.8 233 102 333 -29 0.07 0.11 3.863 27 0.000193 0.000034 -0.91 -0.86 0.15 0.3 04 0.6
4 | 43:03.8 232 10.3 334 -28 0.05 0.22 3.862 24 0.000038 0 -091 -0.78 0.12 0.18 0.37 052
5 | 43:04.8 229 103 335 -27 0.04 0.12  3.862 21 0.000101 0 -091 -0.78 012 018 037 052
6 | 42:05.8 226 104 335 =30 0.1 0.34 3.862 19 0.000102 0 -0.96 -0.82 0.11 0.2 037 053
7 43:06.8 222 104 33.6 -24 0.34 0.32 3.86 17 0.000113 0 -1.23 -0.58 0.08 028 001 078
8 | 43:07.8 216 105  33.6 -20 0.25 0.48  3.86 19 0.000114 0 -1.29 -0.54 -0.11 0.22 -0.18 0.35
9 | 43:.08.8 209 105 336 =21 0.21 0.36 3.86 18 0.000113 0.000009 -1.41 -0.77 0 037 0 0.56
10 43:.09.3 201 10.6 33.6 -24 0.19 04  3.86 17 0.000113 0 -1.26 -0.61 -0.08 0.39 0.26 0.58
1) 43:10.8 191 10.6 33.6 -24 0.19 0.45 3.86 16 0.0001 0 -1.36 -0.72 -0.01 0.35 0.17 063
12| 43:11.8 180 11.3 33.5 -24 0.15 0.31 3.859 15 0.000098 0.000034 -1.14 -0.76 0 028 0.21 057
13 43:12.8 169 119 336 -24 0.2 043 386 21 0.000098 0-1.22 -0.71 -0.01 0.44 018 0.63

A sample Breathing and R-R csv file, opened in Excel. Breathing data is raw pressure
sensor output in ADC bits and should be used for debugging purposes only (to determine
whether the sensor output range is adequate). Heart rate R-R values alternate in positive
and negative values - the sign changes each time a new R event is detected, and this
value repeats until the next detection. RR units are seconds.
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] A B C
1 Timestamp BR RtoR
2 14:00:50.204 153 -0.252
3 14:00:50.260 156 -0.252
4 14:00:50.316 159  -0.252
5 14:00:50.372 162 -0.252
6 14:00:50.428 161 0.408
7 14:00:50.484 156 0.408

The default Excel Date Format is mm:ss.0. This can be changed to the
which is recorded as dd/mm/yyyy hh:mm:ss.000

ECG Log Format
A sample ECG csv file, opened in Excel, with corrected date format:

| A B C

Timestamp ECG
14:00:45.444 2863
14:00:45.448 2863
14:00:45.452 2867
14:00:45.456 2863
14:00:45.460 2859

| 7 14:00:45.464 2863

U A W N

A sample of the data from this file, graphed using Excel graphing tools:

full date format,
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2900
2700
2500
2300
| —ECG
2100 o
T T T wﬂnT-v et TH RS [ JES U s e 1L REHI IS
1900
1700
1500
Eo T T T e T T 5 T O o T O o O T o Y 5 T T TN T o SO T O T 5 T Y T T o T T oS TN T 5 O O
M~ g w— 0 O MO~ s NNOWOUWMMOOO0WE MNO WS — 0; N O M~ 0 Omo M~
— MWWl o N WMo N N DN g e I = s I T T L = < T e I I Ty 5
o o A NN NN NN MM M M M =T ST 5T ST T T A bnownown
Summary Log Format
The Summary log is similar to general i.e. it is 1Hz, but has an extended set of
physiological and system parameters:
A B C D F G H J K L [t N o P Q
BR ECG HR System
Battery Battery BR BR Confid Amplit ECG Confiden Confiden
1 Time HR BR SkinTemp Posture Activity PeakdccelVolis Level Amplitude Noise ence wude  Noise ce HRV ce
2  10:59:31.408 65 8.1 -3276.8 -7 0.14 0.3 4,187 a7 7158 65535 255 0.002 0.00104 0 65535 0
3 1:59:324D8 62 B.1 -3276.8 -6 0.09 0.21 4.187 97 7181 65535 255 0.002 0.00064 0 65535 0
4  1:59:33.408 67 7.3 -3276.8 -5 016 0.46 4,187 97 6943 65535 255 0,002 0.00044 0 65535 0
5 10:59:34.408 72 73 -3276.38 -8 0.19 0.36 4,187 57 6501 65535 255 0.002 0.00032 0 65535 0
6  10:59:35.408 73 6.6 -3276.8 -15 0.17 0.27 4,187 97 6001 65535 255 0.002 0.00028 13 65535 0
7 10:59:36408 T4 6.6 -3276.3 =17 0.06 0.13 4.187 a7 5442 65535 255 0.002 0.00022 23 85535 100
8 1:59:37408 75 59 -3276.3 -18 0.06 0.14 4,187 97 4946 65535 255 0.0026 0.00016 33 65535 100
9  10:59:38408 75 59 -3276.8 -19 0.02 0.08 4,187 97 4412 65535 255 0.0026 0.0001 41 65535 0
10 10:59:39.408 73 53 -3276.8 =19 0.02 0.06 4187 97 3951 65535 255 0.0024 0.00008 49 65535 100
11 10:59:40.408 74 5.3 -3276.8 -19 0.02 0.03 4,187 a7 3496 65535 255 0.0024 0.00006 55 85535 100
12 10:59:41.408 73 4.8 -3276.8 -19 0.02 0.06 4.187 a7 3100 65535 255 0.0026 0.00006 61 65535 100

This part spreadsheet shows approximately half of the available data columns from a
Summary csv file.
[Skin Temperature is not a supported channel using the BioHarness 3.0 and always
returns the invalid value of -3276.8]

Summary and Waveform Log Format
This is a comprehensive format, generating large amounts for data. A sample of the files -
including the .hed/.dat pairs of the DaDISP format - generated by the Log Downloader:
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1451

Organize Share with = Burn

@21311_12_09_N_49_19_Accel.cw

| 2011_12_09_00_49_19_ECG.hed
{2011 _12_09_00_49_19_Event_Data.csv

| 1201112 09_00_49 19 RR.dat

| 2011.12.09_00_49_19_RR.hed

| 201112 09_00_49_19_Summary.dat

L — gy T et ]

| 201112 09_00_49_19_Summary.hed

' 19 items

Change Excel Date Format

A B C
Timestamp HR BR

43:.01.7 234 10.2
43:.02.8 233 10.2
43:.03.8 232 10.3
43:.04.8 229 10.3

[, - TR S R

1. The default Excel date format, as seen in exported csv files produced by the BioHarness
Log Downloader, is mm:ss.0

2. To change the date format to show full milliseconds, or any other date or time
information:
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A R0
1 |Timestar 5’ e
53 | Lopy
43:01
2 =0 {\ Paste
3 43:0]
Paste Special...
4 43:0]
Insert
5 43:04 Delete
6 43:0! Clear Contents
7 43:00 %8 Format Cells...
8 43:0] Column Width...
g 43:04 Hide

Highlight the entire timestamp column, right-click, and select Format Cells from the
context menu
3. Select Custom from the Category List, and enter dd/mm/yyyy hh:mm:ss.000 (or any

combination of these special characters, and any other delimiting characters or symbols)
in the Type field:

Format Calls R S — i
M:rber.ﬂgmtlFmtlﬂwdulFllprﬂacﬁm
Cabegary:
General o Semple
Mumiger Timestamg
Currancy
ACDILNENG Type:
Cate b imm iryyy bhzmm:ss. 000
Time 1
Fercertage General -
Fracton 1]
I | | Scentific 0.00 :
Text 2,420
| E‘I &, 820,00
=, &=0-F,&&0
ll 2 220 [Red]-2, 220
&, &&0.00;-&, #&0.00
| #, #:20,00; [Red]-#, 20,00
I tE #8058, 280
47, #70;[Red] 47,750 l
| - Dedet=
|
Type the number format code, using one of the existing codes as a stariing point,
L]
[ o [ conee |
. —— = —

4. The timestamp column will be converted to the required format
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A

1 Timestamp

2 01/07/2010 14:43:01.749
3 01/07/2010 14:43:02.757
4 01/07/2010 14:43:03.765
5 01/07/2010 14:43:04.773
6 01/07/2010 14:43:05.781
7 01/07/2010 14:43:06.789

B

HR
234
233
232
229
226
222

C
BR
10.2
10.2
10.3
10.3
10.4
10.4

Note that to preserve this formatting, the csv file must be saved as an .xIsx worksheet,

and not as a .csv file.
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15 Troubleshooting

Indicated errors in Live mode

Blue subject status indicates a problem with communications. Select the Comms side tab

for more information. Display the Notification Area and check messages

Grey subject status indicates that the device is not worn, or that Heart Rate Confidence

is below 50%

e ECG sensor pads on strap may be too dry

e Subject may have removed strap

e Poor contact between the BioHarness module and the strap receptacle - check the
contacts are not contaminated or obscured

Emor Indication

Impact 0.1

Cubories 2728
HR BR

wa Zephyr Demo User

15.1 Comms Error Side Panel

The Comms side panel will give some indication on any blue or grey status error. The
nature of the problem may depend on the radio network type being used.
e PSM Direct Connect

e PSM Responder
e PSM Training ECHO

15.1.1 PSM Direct Connect

Details are for the subject whose BioGauge is selected
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Troubleshooting

SSL;t;]teucst Indication Cause Check/Remedy
e Device removed from
. SBgrje:ontact with e Check device fit in
Device not worn - receptacle receptacle, clean
1 Grey contacts
response but no data |e Dry sensor pads . d
« Poor conductivity . M0|sten_ sensor pads on
(dry skin) strap with water
e Low HR Confidence
« Device powered off e Check LEDs - no blue=no
No response from e Batteries flat connection
2 Blue - e Recharge battery
device e Out of range of PC/ s
antenna e Check within range of
antenna
Green
3 | Orange |No error
Red
e Check correct sensor
External sensor comms|e can't connect to ext. assigned .
4,5 Blue error sensor (BP or Sp02) e Replace batteries
P e Note - other data reports
as normal
e Failed measurement [e¢ Check external sensor
4,51 Grey [Measurement failure or error from external| function
sensor e Replace batteries

If the USB Bluetooth dongle becomes accidentally disconnected, a dialogue will display:
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@y We have stopped receiving data due to an unexpected problem.
Please check that the Bluetooth dongle has not been unplugged!

Cancel

| |

15.1.2 PSM Responder

Details are for the subject whose BioGauge is selected

Subject C
Status Indication Cause Check/Remedy
e Device removed from
strap. e Check device attachment
Device not worn - e Bad snap contact. to strap (clean contacts).
1 Grey . ;
response but no data. |e¢ Poor skin e Moisten grey sensors on
conductivity strap with water.
e low HR Confidence
¢ Device not switched
No response from on. e Check LED behavior.
2 Blue ; o Batteries flat. o hathariae
Device. « Out of range of Mic/ Recharge batteries.
RID
e Radio Network Failure|e Check all radio settings.
3 Blue [Comms Error. ) .
- out of range, (Confirm by voice
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interference, wrong
channel etc

comms).

Check BioMic/RID
detection by radio screen
icon

resend configuration using
toolbar button

restart OmniSense, reboot
PC

¢ Wrong Medic radio
channel.
e Flat radio batteries.

e Check radio settings

(CH1).

e Check BioMic/RID

detected (a).

or error message
from external sensor

4 Blue [PC Comms error. ¢ Medic radio off/ )
failure. o D]scqnnect/reconnect
e PC connection BioMic/RID . . .
problem. Resend configuration using
toolbar button
Green
5 | Orange |No error
Red
6,7 Blue |Sensor Comms Error [e¢ Cannot connect with |e Check external sensor
external sensor e Replace batteries
(Blood pressure or NB other data reports as
Sp02) normal
6,7 | Grey |Measurement failure |e Failed measurement Check external sensor

Replace batteries

15.1.3 PSM Training ECHO

Details are for the subject whose BioGauge is selected

Mo Emor

Subject
Status

Indication

Cause

Check/Remedy
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15.2

* sDter\;Ise removed from|, oy device attachment
i | Grey [Devicenotwom- . Bad snap contact | 1 ieFRCS SeA
response but no data |e Poor skin :
conductivity o thsten_tghrey iensors on
¢ Low HR confidence strap with water.
e Device not switched |¢ Check LED behavior.
on. Recharge.
e Batteries flat. e Check subjects are within
2 Bl No response from « Out of range of PC/ range of antenna
ue . )
device Antenna e Disconnect/reconnect
e ECHO Gateway issue | Gateway
e BioModule short e Check BioModule
address conflict configurations
Green
3 | Orange |No error
Red

Physiological Data Anomalies

Indication

Possible Cause

Check/Remedy

Excessively high or

movement of sensor
surface against skin

e dry skin or strap

check strap tension &
location
moisten ECG sensor pads

Heart Rate erratic e poor connection with water
between device and e Check spring contacts on
strap receptacle rear of device not
depressed
Heart Rate Consistently 200 e damaged strap . !‘eplace strap to isolate
+bpm issue
: e constant compression |e remove external agent
Breathing
Abnormally low value | of sensor by external
Rate
force
e mechanical movement |e¢ change subject behaviour
of torso creating to isolate interfering
Breathing Unrealistic value artefacts i.e. excessive act|o_n _
rate regular arm movements [¢ On side strap, device
e Poorly located sensor should be located at peak
of rib curvature under arm
o Intermittent e Check springs on rear of
disconnection between| device have not become
. device and receptacle depressed. Carefully raise
Breathing ) )
Dropouts to zero on strap if so, taking care to
Rate .
ensure they will not catch
on charge cradle when
reinserted.
Blood Unrealistic readings e cuff too loose . R_efasten cuff adequately
Pressure tight
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15.3 BioHarness Hardware

Indication

Possible Cause

Check/Remedy

BioHarness
Module

Any abnormal LED
flash

¢ Internal component
failure

e Power device off and on

e If no button response. leave
on for 36 hrs till LED off,
recharge & retry

e Check LED error patterns

e Return to supplier for
replacement/repair

15.4 ECHO Short Address Conflict

An ECHO system is a 'polling' system - each BioModule is configured with a Short Address
with a value between 0 and 50.

If an additional BioModule is added into the system, and is already configured with the
Short Address of an existing device, then a conflict is created, and data from both
devices will not be received. Use the Zephyr Config Tool to confirm and note all device
Short Addresses, and change the address of one of the conflicting devices.

TaTal~]
=

)

Short Transceiver Address |42 =
RF Channel 11 =
RF Power Level {dB) 19 =
Max Repeaters 4 =
Max Repeats 1 =

| Update ECHO Corfiguration

Detail from the Zephyr Config Tool ECHO settings tab showing the Short Address location.
Click the Update ECHO Settings button after setting a non-conflicting value.

15.5 Generallssues

Indication

Possible Cause

Check/Remedy

Communication
S

No data in
BioGauges

e Radio Network Error

e Check all necessary
components are powered
on. Re-engage Live mode -
switch to Setup mode and
back

Communication
S

‘No Bluetooth
Device detected'’
error displayed

e Bluetooth USB
dongle or native
Bluetooth in PC is

¢ OmniSense supports only
Windows default Bluetooth
drivers. Other drivers must
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not using Windows be uninstalled, and Windows
Default Bluetooth drivers installed
drivers automatically. See Bluetooth

15.5.1 Bluetooth

At present, OmniSense only supports Microsoft Windows default Bluetooth drivers. Driver
files are installed in a PC so that when a hardware device such a USB Bluetooth receiver
dongle (or even a Bluetooth module installed inside a PC) is connected, the PC can
recognize it and interpret the data it receives. Some PCs may have alternative 3rd party
Bluetooth drivers installed, such as Broadcomm, Intel or Toshiba.

For OmniSense to operate, 3rd party drivers must be uninstalled, and the USB receiver
dongle reconnected so that Windows installs its own default drivers. A PC cannot have
two distinct sets of driver files installed for one hardware device.

An error dialogue indicating 'No Bluetooth Device detected' may display, if hon-Windows
driver files are installed for a Bluetooth receiver. To check that the drivers you have
installed are for Windows:

1. Go to Windows Start 9 > System and Security > System > Device Manager

2. Expand the Bluetooth Radios node - if no node is present, you have no functioning
Bluetooth receiving hardware inside or connected to your PC

— ™y
=, Device Manager =6 M
File Action View Help
| o HME| &

4 White -
;-ﬂ Bluetooth Radios
' ﬂ Generic Bluetooth Radio
ﬂ Microsoft Bluetooth Enumerator
‘N Computer
a Disk drives
» B Display adapters
e OVD/CD-ROM drives
8% Human Interface Devices
4 IDE ATA/ATAPI controllers
: 25 Imaging devices
& Keyboards
}:! Mice and other pointing devices
A Monitors

o )
¥ Metwork adapters
B Nnctabls P e

m

%

3. Right-click Microsoft Bluetooth Enumerator and select Properties.
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"L Devi

Mamager E@“

File Action View Help
e T 0 HF & @%b

4 2= White -

4 ) Bluetooth Radios B
i a Genenc Bluetooth Radio
6] Microsoft Blisasth Covmmneatas
p 48 Computer Update Driver Software...

L I a Disk drives Disable =
i+ B Display adapte Uninstall
b ey DVD/CD-ROM
I ﬂ(ﬁ Human Interfa Scan for hardware changes
b g IDE ATA/ATAP :
i -5 Imaging devic Properties -
[+ <= Keyboards
|: ,['3 Mice and other pointing devices
I E Monitors
I+ -E¥ Network adapters il
[ o RN R T p—

E Opens property sheet for the current sele

4. Select the Driver tab

Microsoft Bluetooth Enumerator Properties M

 General | Driver | Details |

3

Microsoft Bluetooth Enumerator

Driver Provider:  Microsoft

Driver Date: 21/06/2006
Driver Version: 6.1.7601.17607
Digital Signer: Microsoft Windows

| DriverDetais |  To view detaiis about the driver fies.

[ Lpdate Driver.. |  Toupdate the driver software for this device.
Roll Back Deiver I the device fails after updating the driver, rol
= back to the previously installed driver.
| Dsable | Disablesthe ssiected device.
[ Uninstal To uninstall the driver (Advanced).
I oK || Cancel |

Confirm the Driver Provider is Microsoft. If necessary, use the Uninstall button to

223
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uninstall the driver files for the device. Disconnect the device, or reboot the PC.
Windows should re-detect the device and install its own default Bluetooth driver files for
the device.

15.6 Device LED Patterns

BioHarness Device types:

Bluetooth BioHarness v2.0 Bluetooth BioHarness 3.0

15.6.1 Bluetooth BioHarness 2.0

BioHarness 2.0

A BioHarness BT can transmit and log simultaneously. Mode of operation is set using the
Zephyr Cfg Tool. The device can be set to transmit (red flash), even though it is not
connected to a receiving device. An intermittent green flash indicates the device is
connected to a receiving device.

DEVICE STATE “ 2.4 seconds >
(each segment 148ms)

(BT Connected)

Transmit |I-J|-||-||
Transmit + Log | I | | _ | I | ‘ | |

(No BT connection)

Transmit

Transmit + Log | [ | | - |||
-og enly | 1 | | | ]

USB connected)
Charge only O O O 5 0 5 )
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DEVICE STATE

Logging error

Device not configured
to transmit or log

< 2.4 seconds
(each segment 148ms)

NN . .

L J

15.6.2 Bluetooth BioHarness 3.0

BioHarness 3.0

A BioHarness BT can transmit and log simultaneously. Mode of operation is set using the
Zephyr Config Tool. The device can be set to transmit, even though it is not connected to
a receiving device. An intermittent blue flash indicates the device is connected to a

receiving device

Bluetooth

Logging

HR Detect

DEVICE STATE WHEN WORN

9000000009 900000000000 O D0ODDOOOOOO
Connected Error Disabled

OOO00O0OOO00 COOOOOOOOO00 OOOOOOOOOOO0
Enabled Error Disabled

Q0000000080 900000000000 COOCOOOOOOO0
> 30% charge < 30% charge < 10% charge

O8O0 el 900000009000 COOOODOOCDOO0
HR Locked Strap worn, HR not locked Not worn

A constant blue LED may indicate that the wrong version of firmware is installed. Each
firmware version includes _2G (for Bluetooth and ECHO BioModules) and _3G (for

Bluetooth, ECHO and Bluetooth Low Energy BioModules) version. Check that you have the
appropriate version installed.
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DEVICE STATE IN CRADLE

Bluetooth SO0 08 e 900000000000 COOCOOOOOOOD
Connected Error Disabled

Logging OOOOCOCOOO00C COOOOOCOCO0OC OOOOOOOOOOO0
Downloading Error No records/Finished
QCOO00O00000 200200000000 OOOOOOOOOOO0
Charging Charged No power

HR Detect OOOOCOOO0000
Always off

15.7 Screen Setting Issues

After install, some users may see overlapping of screen components:

OmniSense Hardware Setu Y et Of theesc

Enable Safety Alarm Limits

Step 1 of il ol el il

1 2 3 4 5
\AMhat Aa vaan wrant ta An?
@ Add hardware to svstem

Edit existing hardware rm < T —

\- Next I Canc

Overlapping text in a dialogue Overlapping cells in the subject table
These issues an be fixed by adjusting a DPI (dots per inch) scale setting in Windows.
Windows 7

1. Go to Windows > Start > Control Panel > Display or
Windows > Start > Control Panel > Appearance and Personalization > Display
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Control Panel Mome

Adpent resokation
Adpurit btightnets
B Coliteste colos
Change depley 1ettings
i Confect 1o & projoed
T

9 peant Seqgoe UL ot 98 piels per inch.

7] Wonckowes o sie Pl scaing | 0w || [ cencd |

Devisies and Prinbarn

2. Select Set custom text size (DPI) and in the dialogue displayed, set Scale to this
percentage... to 100%

Windows 10

1. Right-click on the Windows desktop and select Display settings from the context menu

(below left)
€ Settings B - =
::hy ; @ SYSTEM | Find a setting f=

Refresh
Faste DBBH

Paste shomeout
Motifications & actions

Graphics Properties..,

i i Identify  Detect
Graphics Options h Apps & features ify
i Z Change the size of text, apps and other items: 100% (Recommended)
1 Disglay settings Multi-tasking L
ersonsise J
Tablet mode Qrientation
Landscape
e Battery saver
Adjust brightness level
Power & sleep ! a a
L)
SENa0S Apply Cancel
Offline maps - -
e e e I Advanced dizplay settings I
i — Default apps

fIgr{ore the Change size of text, apps and other items... slider shown on this dialogue]
Scroll down the Display Settings dialogue and select Advanced display settings

2. In Advanced Display Settings, select Advanced sizing of text and other items.
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& Settings - O bt

€33 ADVANCED DISPLAY SETTINGS
.|

Identify Detect

Resolution

1366 = 768 (Recommended)

Apply Cancel

Related settings
Colour calibration

ClearType text

[ 2avanced sizing of text and other items |

Display adapter properties

3. In the Advanced sizing... dialogue, set Scale to this percentage of normal size to 100%

Custom sizing options et

To change the size of all items on the desktop, selecta
percentage from the list.

Scale to this percentage of normal si

0 i 2 3

9 point Segoe UL

Corcel
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16

16.1

Demonstration Mode

Live Module can be operated in Demo mode. In this mode, data can be sourced from
configuration files to BioGauges, without the need for any hardware to be assigned to
subjects.

Live data from subjects assigned hardware can be displayed at the same time as data
sourced from files.

Live Demonstration

e To enable Demo Mode, use the Preferences a button to display the Preferences
dialogue, and set Enable Demo Mode to True.

e This will display the Demo Mode button on the Toolbarm. Click this button to engage
Demo mode.

pewos 4 NS T EEEE W RSN W -
+ Rl b s B g Circuit 46 - bl S - ol 3] i

HR18M  wew wew 199 Impact e wew 026 Impact

=
14 108

-/ e |

| | Andresiniesta G2|| | CarlesPuyol G2|

MR 17T e w241 impact - = 0O = MR 132 wew  wew  LEF hmpact MR 117 e sew 241 impact

Loas ¥ 201 Lot T 18
BR HR ¢ 3 BR HR

48 177 28 132
- (1) - (/)
|__|'me G2 |_| David Silva |Gz_|._| David Villa G2 |

[P L 51 Lsast- ¥ 204
ne HE ] ] ne HE

15 89 44 194

! |- [ (1) )
| FemmandoTorres G2 | | Gerard Pique G2|| | JaviMartinez G2

HR 162 wr  wex 071 Impact HR 137 wex  wex 243 Impact HR 77 wox  wox 007 Bmpadct

Laad T 413 [P T
BR HR BR

8 137 9 77

noyiop | siosusg

wm (D) e (] - |
([ Jeniets |[G1]_|Swpie Ommuet(G2|| | SwyioRewos [62)

15:34p.m. / 00:02:41 |

Click the Live H button to engage

All gauges and trend graphs behave identically, whether the data is real or simulated
Real data is saved to the database to the ‘No Team Assigned’ node

Simulated data coming from a file is not saved to the database

Subjects not assigned hardware or a file will show as ‘No Hardware’
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16.2 Configure Demonstration

Subject Screen
E4 OmniSense a

‘l' _2nd PLT CDR |

iScou_t Sniper Team 1|

~ Subject ————

Recenved 21 of 22 messages 14:23p.m. / 00:00:50 ]

¢ All real subjects currently in the database are visible

e A number of demo subjects not in the database are visible [These subjects and their
physiological parameters are sourced from the simulation files. Their names and data can
be edited, but the changes will not be saved - so they will revert to their initial state
each time Demo Mode is restarted]

e Extra subjects can be added as required - they are saved into the database as real
subjects
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16.2.1

Hardware Screen

Hardware Screen

Ed OmniSense — — == |_i‘hl

L 3 had rld‘ Recarding a ad Session - Marker 1 ol i ik
Personnel [ |
First Name Garment
BH3 Side Strap
BH3 Side Strap
tephen s BH3 Side Strap
7 ephwyr BH3 Side Strap
_ BH3 Side Strap _ simulation file "Firema
3 ( BH3 Side Strap simulation file "Firema
BH3 Side Strap simulation file "Firema
BH3 Side Strap wlation file *Firema
BH3 Side Strap Simulation file "Firema
BH3 Side Strap Simulation file *Firema
BH3 Side Strap Simulation file "Firema
BH3 Side Strap wilation file *Firema
BH3 Side Strap Simulation file "Firem:
BH3 Side Strap wiation fi
BH3 Side Strap simulation file
BH3 Side Strap simulation file *
BH3 Side Strap simulation file
BH3 Side Strap wlation file
BH3 Side Strap Simulation fi
BH3 Side Strap wlation file
BH3 Side Strap Simulation file

BH3 Side Strap wlation file
BH3 Side Strap Simulation file

= o~ imm Fle

iE S S E S E S EEEEEEEE

Add/ Edit

Recened 71 of 22 messages 14:27p.m. / 00:04:42

(-

1. Select a check box in the Demo column if you wish this subject (real or demo subject)
to display simulated data
2. Click the Assign button, to display a dialogue

Senct Aidvare Copor R >

1LT Sullivan

Filzs'\Beep Test § smulstion
Sersultion Fles'[Beep Teet 2 mmuston
r 7| | Semdation Fles’ Flems Taw ] amdator

R .

raTwee

rarerinn | el 2 s dand e

Thes fiils contmns recorded dats from
'Work Performance Evalustion. held in indisrapobs. 1dth of August 2005
Facomdings for midwed 1

3. Select the desired simulation file and click Assign. (Click the Hardware button if you wish
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to assign actual hardware to the subject). The same simulation file can be assigned to
many subjects. Simulation files are located at C:\Program Files (x86)\Zephyr
\OmniSense\OmniSense and can be opened and edited manually using Microsoft® Excel
or Notepad. Uncheck and check the file to reassign.

4. Create and deploy teams as for live mode.
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BioHarness Logging Mode 191
I n d ex Download from a single device 202
Download from multiple devices 203
BioMic (XTS)
. A . Add to System 40
Blood Oxygen
Add Sensor 58
Assign Sensor 101
Blood Pressure
Add sensor to system 62
Assign to subject 101
Description 132
Bluetooth
Driver Files 222
Bound Count 132
Breathing Rate 135
BtoB 134
BR@AT 133, 135

Acceleration 129
Accelerometer
Streaming data 90
Activity Level 130
Add
Blood Pressure Sensor 62
Bluetooth BioHarness 30
External Sensors 58
Hardware 29
Motorola XTS radio 34
SpO2 sensor 58
Subject & Data 26
XTS Biomic or RID 40

APX -C-

Add to System 46

Configure BioModule for APX 50 Calories Burned 135
PIN Request 50
Assign Hardware to Subject 69 - D -
Average Force Dewvelopment Rate 131
Awerage Step Impulse 131 Date of Birth 136
Average Step Period 131 Demo Mode 230
B Distance Trawelled 136
Barcode - E -
AuditLog 79 ECHO Radio Type
Display Scanners 80 Add Gateway to System 57
Pick Lists 78 Mode 13, 57, 11
Scanning operations 76, 77 Edit/Remove Hardware
Supported Scanners 81 Edit Hardware 66
Baseline Fitness Testing 176 Remove Hardware 68
Battery Level 132 Elevation 136
BioGauge 105, 106 Errors
Bluetooth 107 Comms errors 216, 221
Configure Fields 115 LED error indications 216

GPS Data 184 Physiological data 220

Training 108, 117 Estimated Core Temperature 136
BioHarness 34 Excel .csvfile

Add Bluetooth to System 30 Change Date Format ~ 212
Configure BT manually 191
Download logs manually 202

Logging Formats 207
Explosiveness 137
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-F -

Firmware Upgrades 204

Fitness Level 137
Description 27, 137

Fitness Testing 176

-G -

Garment Type
Ovenview 72
Set in OmniSense 72, 72
Set manually in BioHamess 73
Gender 137
GPS
Add To System 53, 182, 183
Oweniew 182
Supported GPS devices 183

-H -

Heart Rate 138
% HR at Anaerobic Threshold 138
% Maximum 140
Confidence 139

HRR 179

HRV 142

Subject Maximum 27
Height 144
- I -

Impact

Direction 144, 144

Major Impact Count 148

Minor Impact Count 150
Intensity and Load 146

-J -

Jump
Jump Count 146, 147
Jump Test 178

-L -

LED Patterns 224
BioHarness 2.0 224
BioHarness 3.0 225

Location 147

Logging 161

Maps 184

Side Panel 92
Mechanical Intensity 148
Mechanical Load 149
Medic Tab 93
Motorola XTS

Add to System 34

-N -

Notification Area 88

-0 -

OmniSense
Checks for live ops 102
Oweniew 84
Startup Checklist 83
Toolbar buttons 84
Over The Air BioHarness Configuration

-P-

Paul Robbins 97
Periodization System 97
Custom Workouts 99
Selecting a Workout 98
Physiological Intensity 150
Physiological Load 151
Physiological Parameters
Index 128

Posture 152
Preferences 110

Gauge Settings 115
General Settings 110

172

235
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Preferences 110
Markers 112
Safety Thresholds 118
Session Names 113
Speed Zones 124
Training Zones 122
Workouts 126
PSM Direct Connect
System Diagram 22
PSM Responder
System Diagram 22
PSM Training 3.0 22

-R -

Radio Network Types 22
Set Network Type 24
Record Data 85
Remowe
Hardware 68
ROG Subject Status 155
Set Default Safety Thresholds 118
Set Subject Thresholds 153
Run Step Count 154

-S .

Safety Tab 94

Safety Thresholds 118

SDNN 142

Setup 24

Assign Hardware to subject 69
Quick Links 26

Shirt 72

Signal Strength 155
Speed

Zones 124, 155
SpO2

Add sensor to system 58
Assign sensor to subject 100
Description 58, 100, 154
Stress 155
Subject
Physiological Parameters 26
ROG Status 153
Trend Graphs 26
System

PSM System Diagram 22
PSM System Variants 22

-T -

Teams
Create ateam 73
Deploy a Team 75
Remove a Team 74
Temperature
-3276.8 degree value 211
Estimated Core 136
Toolbar Icons 84
Training
BioGauge 108
Tab 96
Thresholds 96, 97, 108, 121
Workout 97
Training Intensity 156
Training Load 157
Trend Graphs
Side Panel 86, 89

-W -

Walk Step Count 158
Weight 158
Workout

Create Custom 99
Selecting 98
Side Panel 92

-7 -

Zephyr
Contact 13
Z-Modem 191
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