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ECG LOGGER VIEWER

ECG LoggeYiewer is companionsoftware for reading ECG data from the ECG Logger devidégaaable
Cardiac Monitor for Lonr@erm Data Acquisition and Analysis. The ECG L&gggrctis aimed for providing a

very lowcost opensource hardware and software for a Rhythmic Holter. The hardware has been made very
simple and is based on @ArduinoNanc with two companion boards for the SD card and the instrumentation
differential amplifier. It hels monitoring arrhythmia syndromes such #&sadycardia tachycardia, extra
systoles or pause. In no case it canusedto replace a professional medical examination. Safety rules related
to electrical devices must be complied and no connection shall be made between the Holter device and
appliances connected to mains.

IMPORTANTThis project is provided for training orusétion and in no case for commercial purposes or
medical diagnostics. It has not been approved for any kind of applications.

NOTES, REMARKARNNGV

| Note related touse

A Important remark for avoidingailuresor damages.
C Critical note to avoid mjor injury or death.
IMPORTANT

Lethal conditions might occur when human bodies are in contact with high voltage. Theref
under no circumstances a device shall be used while connected to an appliance powere
the main network.

Operating the device is under the entire, whole and sole responsibility of the user.

This project has been provided faducational purpose onlyand is not aimed for commercia|
applications neither it has been approved for any kind of uses.

RECYCLING

Please dispose electronics devices in an environmental friendly manner

COPYRIGHTS

This project has beedeveloped by AdNovea® in 20Respective contributions have been mentioned directly
into the source code fileRleaseaeadthe Licensesection for details.
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NOTES ABZRRSION 2.0

MIGRATION FRODEEMERSION 1.0 TO 2.0

For users migrating from ECG Logger Viewer version 1.0 towardh2r@, is some change in$h LJ G A Sy G Qa
folder organization and analyzed ECG files.

Previously there was a folder containinilesandUsersa dzo F 2 f RSNA © t | iaasdwdiimasfiless y F 2 NXY |
f20FGSR dzy RSNJ | aSNJ | yR L3 falderSAfialyged EQG2fitedi dd Mot FakefaJSTATBY (2 U
section.

Nowz S@SNE LI GASyld KFra 2yS F2ft RSNJ I (i idskt®aMnhinti2F (KS ¢
LI GASYy G FT2f RSN ¢KAA LI GASYy(GQa A yame W pailchtdofler iadmeiS A a y I
made of the last name and first name of thatient. AnalyzedCG files have a [STATS] section.

Therefore, version 1.0 users must
1. Change the User Patto the existingFilesT 2 f RS NJ _+9 | OK irfdrmatiois caribQupdateth S OS 2 F
from the Patient Management interface.

2. Reanalyze ECG filés create data filewith the [STATS] sections.

C2NJ I 0SGGSNI t SAIA0AtLAGES ®2dz OFYy NBYIlFYS (&FHFirdtd GASyic
patient 0 =FIRSpatient).

HOLTER DEVICB\VERSIAND ABOVE

[ We urge usesto upgrade the Holter device with firmware version to v1.6.0 and above because there has
been a drastic improvement by adding a digital noise reduction filter in these versions.

The ECG Logger.Viewer application version 2 is provided with the newer Holter device firmware version to
benefit from the latest digital signal processing improvements. The device can be easily upgraded from the ECG
Logger«Viewer-applicatiosee the methd #3 inDevice firmware ujpad section.

CONFIGURATIONHMIEHONS WITHNBIND

Windows 10 does not allow by default to create or modify file located within the application fGld@rogram
Files (x86)To make ECG Logger Viewer portable, the configuration file must be stored within the application
folder. Therefore, the user must manually change the permission on the configuration file as follow:

1- Open file explorer and Riglatick on the file:
C\Progran Files (x868AdNovedECG Logger View&CG Logger Viewer.cfg

2- Select Properties, then the 'Security tab and click the Modify" button
3- Inthe upper list selectUsers and in the list below checkFull contrdl and Apply
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PROGRINGTALLATION

I USB drive must be installed on the computer prior to Holter (Arduino Nano) connection. Some Arduino
use the FTDI chipset whereas some Chinese products require the CH340 chipset. The corresponding
driver must be downloaded and installed on the computer. C8tirt >> Control Panel >> Device
Manager, and in the device list look f@om Portge.g.USBSERIAL CH340

USING THE SETWINEXBNVS INSTALLER

The ECG Logger Viewer application eary easilybe installedand lately updatedSoftware file
must bedownloaded onyour computer desktogromhttps://sourceforge.net/u/adnoveawnebsite
Iy R ECG$ogder Viewesetup 2.x.x.xexe file belaunched

ECG Logger

During installation, indialog boxesselect the installation languagand monitor the installation "“Sze-*
progression.

Langue de I'assistant d'installation

Veuillez sélectionner la langue qui sera utilisée
‘W“ par ['assistant dinstallation :

EE ]

B Setup - ECG Logger Viewer TEST B Setup - ECG Logger Viewer TEST

License Agreement a Information a
Please read the following important informaton before continuing. o9 Please read the following important information before continuing. o9
Please read the following License Agreement. You must accept the terms of this When you are ready to continue with Setup, dlick Next.
agreement before continuing with the installation.

Pear User, ~
Creative C Attribution-NonC cial-NoDerivatives 4.0 -
International Public License ECG Logger project is the property of AdNovea® and is aimed for
providing a very low-cost open-source hardware & software for a
CC BY-NC-ND Rhythmic Holter system. The ECG Logger Lite software is released

under GPL v3 license (non-commercial usage).

By exercising the Licensed Rights (defined below), You accept and : " "
avallable only in English.
agree to be bound by the tarms and conditions of this Creative IMPORTANT: The ECG Logger Lite interface is available only in English

Commans Amnun0n'NnnCnmTEEE,”:DIEef:'y?ff‘ia:i?ﬂ‘?t‘ejnnmaj‘frfl“ v For French and Chinese language support and a comprehensive

application, please download the ECG Logger Viewer application from

hiips isourceforge netu/adnovea
v
") I do not accept the agreement

e e ] o]

accept the agraement;

€D Setup - ECG Logger Viewer TEST €D Setup - ECG Logger Viewer TEST

Select Destination Location ..‘ Select Additional Tasks ..‘
Where should ECG Logger Viewer TEST be installed? \Oq, Which additional tasks shouid be performed? \Oq,

Select the additional tasks you would like Setup to perform while installing ECG Logger

Setup wil install ECG Logger Viewer TEST into the folowing folder. Viewer TEST, then dick Next,

To continue, dick Next. If you would lke to select a different folder, dick Browse. Additional shortuts:
reate a desktop shorteut!

C:\Program Files (x86) AdNovea \ECG Loager Viewer | [ Browse...

Atleast 11,9 MB of free disk space is required.

< Back ” Next > |‘ Cancel < Back ” Next > |‘ Cancel
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B Setup - ECG Logger Viewer TEST B Setup - ECG Logger Viewer TEST
Ready to Install Y Information N
Setup is now ready to begin installing ECG Logger Viewer TEST on your \°~ Flease read the following important information before continuing. °~
computer.
Click Install to continue with the installation, or dick Back if you want to review or When you are ready to continue with Setup, dick Next.

change any settings.

Pear User,

Destination location: ~

C:\Program Files (x86) \AdNovea\FCG Logger Viewer TEST We thanks you for installing our ECG Logger Viewer application software

Additional tasks: for communcation with our Rhythmic Holter. We hope you will appreciate
Additional shorteuts: this product as much as we enjoy developing it for you
Create a desktop shortcut

Visit our SourceForge website at hitps:/sourceforge net/u/adnovea

AdNovea® - Copyrights ©2018

[ <gock | sl ] [ cancel

&® Setup - ECG Logger Viewer TEST

Completing the ECG Logger
Viewer TEST Setup Wizard

Setup has finished instaling ECG Logger Viewer TEST on your
computer., The application may be launched by selecting the
installed shortcuts.

EEE Lngger ViEWEI‘ Click Finish to exit Setup.

The ECG Logger Vievaplication carbe automatically launchedt the end of the installation proceskater
it can be started from the shortcut icon located on.the desktop during the installation or from the r88RRT
>> AdNovea >> ECG Logger VidWéndows 7)

[d
ECG Logger
Wiewer

PORTABLE.INSTVALLATIO

ECG Logger Viewer can be installed as a portable application on an USBekBY¥; where the ECG Logger
Viewer application will rupshall have Microsoft .NET Framework va.6r abovealready installed.

To use the portable installation:
1. 52 gyt 2 [ERG lipggér Viewenortable 2.x.x.» 1 A Latchivel t
2. Unzip the archive on yoyortable deviced.g. USB thumb driye
3. wdzy EBEGG3ogderViewerdxe 6 Ayl NBE FA{S G2 €I dzyOK GKS I LILX A O 0

4. Configure the applicatior_énguage, User folder, efcThe configuration will be store on the portable
device.

| The portable installation does not allow automatic associationthtef HLRfile extension to the
application.Therefore, HLR files doukikcked willhot automaticallystart the application
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UPGRADING MICRETGHRAMEWORK

Microsoft .NET Framework5.2version2 NJ | 6 2 @S A & BCS lageNEeani thusNaBzyistatied
on your PC Otherwise,the Microsoft .NET Framework.2l2Update shall be downloadedfrom Microsoft

websiteandinstalledwith your language support.

Should youwvant to clean previous framework versions or fix some problems, there are tools for assistRoce.
NBY2@Ay3a LINBGA2dzat e AyaidlffSR &b 9.METFMNeWSKEedup WS NBE A 2V &
dzi At A& |yR (2 T.NE Flapav&l Repair Tool SIXINRE NG eNtHzy. 2wKloadied A £ A (G A S ¢

from Microsoft website.

Mise 3 jour du systéme requise [
i Impossible d'installer ou d'exécuter cette application.
Cette application requiert une mise 4 jour de votre
systéme vers Microsoft Commeon Language Runtime
wversicn 4.0.30319.0
Pour plus d'informaticns sur la mise 3 jour du systéme,
visitez ce site,
— b r
. Microsoft NET Framework 4.5 =NEEE X . Microsoft NET Framework 4.5 =] S
Prograssion de l'installation J
Veuillez patienter pendant linstallation de .NET Framework. Mirasof: - P
NET Installation terminge
N NET Framework 4.5 a té installé,
Microsoft®
Progression du téléchargement :
Téléchargement de Windows6. 1-KBI58488-v6001-x64.msu
Recherchez des versions plus récentes sur Windows Updatg,
Progression de l'installation :
Installation de composants nécessaires & .NET Framewark

Framework .NET installation

RESET TO DERFARMEPARS

User is able to modify. the ECG Logger Viewer parameters from the frmrs >> Parameter&rrors in the
configuration.may prevent the application to staproperly. To restore the default parameters, start the
applicationwhile theSHIFkey is depressed. Release the key when the main screen is displayed.

|ﬂ] Default parameters have been restored.

REMOVIN{E APPLICATION

wdzy Y Ay 3 dzy A yAdd/Reinbvet NERH YidadgeSenables tototally removethe applicationfrom

the computerd dziT (G KS LI GASy. i ga i RBRI RYRE wiISWRGHBA & DPEDNbEY ¢ 1 KS a
+ A SAAMB A O (A 2UAntalf @ ASf SO0«

wSAyaidl tf EQGAagyer \Aetémmiplic&ionccan beerformedl 3 Ay  dzmetupledé (KSE Sip
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ECG LOGGER VIEWER

[ Fora completeECG Logger Vieweninstale &2 dz KI @S (2 NBY 2 dflersdefguttzl t t &

T2t RSNJ A& Gaes520dzySyik9/D [233ISNEO

LANGUAGE SELECTION

U K

The ECG Logger Viewer apalion supports thredanguagesLanguaged St SOG A2y A &Todis@b Af | 6f S

Languages &

1 English
1 French
1 Chinese traditional

HLR FILE ASSOCIATION

During the installatioprocess the HLR files will be associated to the ECG Logger Viewer application.
CKSNBET2NBI TAf Sidbe dpanédintouthe IECGY Eogger WitweOdpplication faotoubleclick
RANBOGfE sAGKAY (G(KS 2AyR264a FALSQa SELX 2 NBNW
File association will be removed during the complete applicatioinstallation.

| HLR file associate is not performed automatically winging the portable version because the installer is
not used. The association can be done:manually.

DEVIGERMWAREDATE

Versions of the ECG Logger Viewer application are provided with & version of the Holter etebiegded
firmware. This firmwareversion-can be uploaded into the device.

See themethod #3in Device firmwareaipload section.
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O/ERVIEW

O0ECG Loggeis an affordable very lowost (~35%) and simple E€Ggger Holter offering a complete solution
including a pockesize ECG recorder hardware device with embedded firmware. The ECG signal is recorded
onto a SD card memory at high frequen@b@Hz sampling raje The device is backed by the recent
technologyoffering more freedom and accuracy for up24 hours continuous recording.

The system is based on &Arduino Nané microcontroller, an AD8232 Heart Rate Monitor amplifier board and
a SPI SD card molé with absolute minimum extra components

See als@&CG Loggétolter devicesection

FEATURES

Stable andeliable recorderpased orstate-of-the-art and most recent technology
Anti-jamming and antshock

Small in size

Waveform recordand. event marking

Accurate start.time record and samplddta

Builtin SD cardior storage (can be plugy and puliout)

No need'to compress original data, thanks to the lastpeage capability
USB. 2.0 interfac&30kbauds serial emulatiyn

Record the state of pacemakasing higher sampling frequency.
Automatic RR peaks detectio using PafTompkinsalgorithm
International standard of 3 leads. Record up tetur of ECG signal.
Very simple and ergonomic user interface

=4 =88 -8 -8 -8 -8 44899

| Information required forassemblingthe Holter device hardware and firmware can be found and
downloaded fromhttps://sourceforge.net/u/adnovea

IMPORTANT For operating the ECG Logger Holter device andherbest placement of thelectrodes,
pleaseread carefulljthe Holter devicesection
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ECG SIGNAL INTAERPRET

The naming conventions®R-ST-U for the ECG signal specificities are given on the diagram below. The grid,
paper speed and sense amplitude may be different from the figure below and is used for mgaberitime
on the Xaxis direction and the amplitude on theaXis direction.

SV, Extrasystale Pause

Tachycardia Bradycardia

Dverfloy sl

HF value (Max) —' p

DC mean value
(Min/max)

Underflow il

The ECG signal is made of the QRS complex and additional side events such as:

1 ThePwave represents atrial depolarization.

1 TheQRSomplex represents ventricular depolarization.
1 TheTwave represents ventricular fgolarization.

1 TheUwave represents papillary muscle-pelarization.

Pulse rate is given in Beat per Minutes using the distance between two consecyipak®

The firmware and application software will try. to get rid of unwantederferencessuch as muscular noise and
electrical interferences. Moreover, the position of the R peak will be detected and corresponding samples
marked accordingly. Finally, some-additiopabcessing igperformed on the signal to classify the ECG signal
using the sample values. Thresholds on the HF and DC signals as well as overflow and underflow detection will
enable to detect out of range signal and classify the corresponding sampletifasts

Complementary analysis will also be performed on the values of tRedigtance to determine out of range
peaks but.also conditions for arrhythmia disturbances such as extra systbl@s$ef distancg pause lpnger
distance, tachycardiaf@st rate) or bradycardia §low rate.

More.information can be found dtttps://en.wikipedia.org/wiki/Electrocardiography
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ECG LOGGER YIROQERAM

A IMPORTANTThe application softwares provided AS IS under freeware license for debugging the ECG
logger hardware and firmware onliicense allows only personal and rommmercial applications.

@ ECG Logger Viewer

ECG  Device View Tools Help

@ E\Q . . ‘ FIRST patient ._WI_'-‘ @ ECG Logger Viewer M

sense: 50 mm/mV speed: 25 mm/s

no device AdNovea® - Copyrights ©2017-2018 .
Main window
ECG Device View Tools Help
~
i i [ [ .

[f] FQ A\~ A(© Aoy A2 . ‘ FIRST patient - M\E =

ECG files Holter device Live ECG Analysis Patient management Print

management & recording & Export tools & History preview

Buttonsand Menu bar

Buttons aregroupedby type of operations:

1 ECG Open,close, saveget information related tean ECG examinatiorHplter recordingor import
recorded files

1 Device Search Holter device, configure recording sessiosend commands to the deviceofsolé.

1 Live ECGMonitor reattime ECGrecord the signadnd enable heart rate (HR) beeps.
WARNINGComputer MUSTNOT BBWEREDFROWAINS for security reassn
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ECG LOGGER VIEWER

i Tools  Analyze ECG, perform measures over the ECG signal, export ECG in different formats and
performs arrhythmisstatistics.

{ Patients Open or dele¢ LI G A S \§ (a0 ren@imiet o6 delete patients, select the current patient.
Evolution of pathologies can be displayed across successive Holter recordings.

1 Print; Printpreviewof currently displayed graph

APPLICATION SHORTCUT

CTRL + A Run the current ECG analysis
CTRL +B Display Preferences dialog box
CTRL+C Copy the current graphic to the clipboard
CTRL +D Start recording / Stop recordirigve ECG
CTRL +E Display the information related to the current ECG examindilen
CTRL + F Run ECG filtering process
CTRL+G Goto a specific time on the ECG graphic
CTRL +H Open the Holter configuration dialog box
CTRL +1 Import data files from Holter device.
CTRL + K Display Holter device control console
CLTR +L SwitchLive ECG moden/Off
CTRL + M hSy GKS LI GASydoa REGEFEOFAS YIEylr3S
CTRL+N Open the navigation box to access arrhythmia occurrences
CTRL + O Open ECG files
CTRL+P Print the current ECG examination graphics and information
CTRL +R Display the ECfailer
CTRL +S Save ECG file. Available after an ECG analysis or Live ECG has been recorc
CTRL+T Display thestatsreport
CTRL+U Search Holter device from the USB ports
CTRL +V Display the legends and reminders dialog box
CTRL + W UpdateHolter device firmware
CTRL + X Close the current ECG examination file
ALT + F4 Quit the application
CTRL+0 Displa the ECG tape
CTRL+1 Display the ECG browser(5 minutes of the ECG file content)
CTRL + 2 Display statistics related to the artifagieriods
CTRL +3 Display statistics related to the bradycardia periods
CTRL + 4 Display statistics related to the tachycardia periods
CTRL+5 Display statistics related to the S.V. extrasystole events
CTRL + 6 Display statistics related to the pauses events
CTRL+7 Displayhistoryover allECG files dhe selected
CTRL + TAB  Toggle between the different charts (when there are available)

F1 Display the user manual
Home* Go to the start of the recording
End Go to the end of the recording
Page Up Move one page backward (30s on ECG tape, 5mns on ECG browser)
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ECG LOGGER VIEWER

Shortcut Description

Move one page forward (30s on ECG tape, 5mns on ECG browser)

Page Down
1o}
H *
s
Q@
ESC

Move backward toward the start (2s on ECG tape, 30s on ECG browser)

Move backward toward the start (2s on ECG tape, 30s on ECG browser)

Move forward toward the end (2s on ECG tape, 30s on ECG browser)

Move forward toward the end (2s on ECG tape, 30s on ECG browser)

Abort operation: ECG analysis, Holter ditevnload or ECG exportation

* These kegcan be used with the Navigation dialog Hoxr browsingacross the selected type of arrhythmia.

MENWB/ERVIEW

Enable

Startecordin

Noise reduct

ECG Device
Live
Open
P mode
Save
Merge
Import from devi EDF forma Holter
mode
Export ECG BDF forma| Console
BDD formma DcVice
search
Firmware
upload

Patient databas:

Exam informatic

Close ECG exar

Pint preview
Print
Quit

* Availableunder-some conditions only

PATIENTANAGEMENT

View Tools Help
ECG Filtering Reminders
ECG browse Analysis Manual
Graphits Artifacts Ruler About
Bradycardia | Go t HH:MM:SS
Tachycardia| Navigation
SV extrasyst| Segmént  Start positior]
Pauses End position
Report Save segme
Record Copy chart
history Clipboard
Languages English
4
Francais
Preference

The ECG Logger Viewer application version 2 implements a more adyatesdQ @anagementhan version
LIEGGKites/ G Q&

1 for new patientreation oopem y 3

The leftpart of the Patient Database dialog besxdevoted to the patients and the rigptrt displays theree
list for selectind_Jl (i A S yrécordedfiestiiat have beersorted backward by dates

hy GKS NAIKG AARSS o208 dieusd toesterh spaffic madent han fbra quick § 4 S b

location into the list below.

AdNovea®©2017

15/ 67



Thex can be used for erasing the search field.

&
t+ /| £tA01 GKS bSs LIGASYG odzidz2y F2N) Oft SINAy3I GKS t
Name and Firstname &r

hyO0S GKS L

YIyRFG2NE
AYF2NXYIGA2Y A&

GASyidQa

FAStRA

I a

ECG LOGGER VIEWER

into the databaseNOTE: Name is in uppercase and first name is in lowercase.

Ne

hy S |

bl YS

LI GASy i
AYF2NXYIGA2Y FASEtRad 50t
2NJ CANRGY | YS KI & fadsrSvill beYehdmedrakcbrimgly. i K.S

KI a

0SSy

o y

A X 4 oA

|.

GKSe ¢gAtt 0SS dzasS|
O2YLX SiSxz Of A0}

E GKS fAradGz
0S Y2RATASKRthet yR &l @

LI GASYdQ

Age and BMI (Body Mass Index) will be updated wéieimer the Sizein centimeters or theneightin
kilogram ismodified. If BMI is below 18.5 or above 25, it will be displayed in.red color. World Health
Organization (WO) considersas preobese BMI between 25 and 30 and need for monitoring

cardiovascular risks.

]
UX annByite a8t80GSR LI GASYd OFy
removedandthdJr GASy i Q& ¥2f RSNJ RStSG.S
‘ Patient Database
Patients ECG Files [Duration]
=0 2018 ~

e 1%
ADNOVEA laurent
FIRST patiert

Patient’s information

- A
= 06
-] 23:15 [0- 23:55:58]
@ 23:15 [0- 23:59:58]
Mar
= 30
/3] 1454 [0-00:00:53)
= Feb

[ When noLJl G A Sy i
creation button is visible.

Name * ADNOVEA g
Fravane - & 0501 11000000
- ; SR 0301 [1-00.00:00)
Gender @ Male O Female [ dan
B 31
Birthday 01/01/1993 [ER ) 153 11-000000]
Size fem) 175 Age 75 &8 1534 [1-00:00:00]
[ ] o
Weight fka) BMI 21.2 4 0953 [1-00:00-00]
Physician Dr Maboule - 0953 [1-00.0000)
= 2017
Some amhythmia & Nov
30
5] 09:29 [1-00.00:00)
LF naJa r1-ononom Y
& ¢ & ™
* mandatory fislds :
o . _ A P A
Ada @QFEATIFO6ESXET OKS

o)
R®

tFdASydQ

S NBY2OSR o6& Of A

AYF2NXIE GA:

The tree list displaythe entireLJ- (i A Sy (i Qistsoredl Ick#akdt b dates. The button Expand butic
locaed on the topright of the tree listenablesto expand or collapse all the branches. The ECG files time and
duration are displayed with an icon that mentioned if the file data are RAW or have already ANALYZED.

This iconrefers taRAW data files. Files have been only downloadiedm the ECG without further

analysis. There is no statistical information available and only the data recorded by the Holter device are

available.

AdNovea®©2017
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ECG LOGGER VIEWER

This icorrefers toANALYZEMData files. The RAW data from the Holter have been analyzed by the ECG
Loggeiewer application and statistical information is available.

Rightclickon file's icon to popup the contextual menuThis menu allowspening or deletinghe selected ECG
file.

Doubleclickon file icon to open the selected ECG file.

The selected ECGefican be opened of erase using the two icon under thl—_h:—] and

CONNECTING HOLDERICE

i IMPORTANTEVery time the Holter device is connected to a computer, the device is RESEfbre,
anyongoing recordingessiomwill be aborted. NEVERCONNECT A HOLTER WHILE RECORDING

At startup, the application checks if the Holter device is connected on the same pprévdsusly If the port
has changed or the device is missiagnessage is displaye@dlick OK fosearclingthe device again.

After the devicehasbeen pluggedin, the detection taks few seconds teenumeratethe connecteddevices.
Oncethe connection to the device is donéhe name of the hardware and the serial COM posed are
displayed on the left side of the status bartaé bottom of the applicatioe.g. USEBBERIAL CH340 on CQM5

The last port configurationsed for the ECG Logger devieenemorized for théuture connections

Device not found!
£ l& If the device is already connected unplug and reconnect the unit.

Do you want to rescan 7

i Annuler

CONTROLLING, THE BENICE

There is no need.for.daily operations to directly accessHloter device using theemote mnsole. Every
devicecommandsare transparently manageoly theECGQ.ogger Viewer applicatiosoftware.

Neverthelessthe console may every usefid communicate with the devicevhile building a new hardware
device or for.@bugging the firmwarand setting new analysis parameters

Console X
ACE for details - SDC FAT16 formatted)
nde

AdNovea®©2017 17/ 67



ECG LOGGER VIEWER

[ The console content is reset at each new call or when the clear @ttmdepressed. When the dialog
Ad RAALX F&2SRzssekS aKé O2YYIl yR

TheECG Logger Holtdevicecommands are listeelow:

Command

MODES:

Description

ECG

PULSE

STANDBY
DATA:

Mode ECG Live(tputs ECG HiRsamplevalues on serial communicatipn
Mode PULSE(tputs RR peaks with beat rate, type and distahce

Return to standby mode

CLEAR
T<epoch>
HOUR
X<secs>
HIRES
LORES
FILTERon/off>
FILES:

Prepare for newecording érase all previous filgs

Set UTC Epoch timex. T1489828532

Display date/time YYYXIM-DD HH:MM:S§39n UTC/GMTGreenwich timg
Recording duration in second36400 for 24h by defaylt

10-bit data Holter modewith RR peak detectign

8-bit data Holter eco modeless SD spage

Enable/disable ECG noire reduction filtering

LS
R<no>
D<no>
NBRECS
FREE
MISCS:

List files on the SD@dte and sizg

Delete filesno>=__, 00 ... 99

Dump file €nox' @ @ = j. Binaby is grdreded with file size
Return the number of recordingaéxt available numbegr

Free space on SD Caiml GB

?

INIT
KXXXX
BATTERY

STATUS

VERSION
PARAMS

AdNovea®©2017

See manual reminder

Reset of the firmwarespft resej

Set serial port baud ratexxx: 1,200 ... 2,000,000)
Read battery leveirf m\V)

Display sample resolutiomoise filter statusrecording timeand the list of
algorithm parameters in the same order as in the PARAMS command below

Return current firmwareversionand date

Set device algorithm parameters $eparator)

Batt_Convert in mV
Max_HF [0-1023]
Min_DC [0-1023]
Max_DC [0-1023]
Min_ADC [0-1023
Max_ADC [0-1023]
Refractory [0-999]

Cond_BRADY [0-999]¢ in ms
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ECG LOGGER VIEWER

Command Description

Cond_TACHY
Cond_EXSYS
Cond_PAUSE

[0-999]¢ in ms
[0-1.01 ¢in %
[0-999]¢ in ms

e.g.PARAMS;6944;10;0;550;300;1023;68;1091;600;70;2000
With Noise Reduction filter ON.

Default parameters

By defaulf without configurationprogramming, the Holter mode will record the ECG signal during 24h with 8
bit samples. The date will be setdefault atJanuary T, 1970.

See also th®efault parameters valuesection.

IMPORT DATA FRO DEV

[ A good practice is to select the patient BEFORE ttter file import

ECG data recording can be downloaded from the Import dialog box.“One file can be downloaded at a time.

The logging file recorded during the Holter sessions can _be displayed using the exclamation H{tton
Downloaded files are not removed from the SD.card. This'can be done frodotte programming interface

Importation depuis le Holter

®

Enregistrement Holter

STERT-—-
Time
Battery :
Res.
Filename:
Max WR
Record
Samples

Date Durée Fichier ~ Taille
2018-10-04 18:25:50 data00hlr 22118400

Sample/s:
Events

: 2018-10-03 18:25:18 UIC

5819

H ]

data00.hlr

BET
o BE432
© 21600000

245.91

: 1

Rapport du Holter

© ® H ®
Import dialog box Log file display
I The USBconnectionbetween the Holter device and the computserrather slow A low resolution 24

hours recording will take about 15 minutesdownload.

Importation depuis le Holter

AdNovea®©2017

Enregistrement Holter

@ Date Durée Fichier  Taille

2018-10-04 18:25:50 datal0hir 22118400

Temps de téléchargement restant - 12:30

@

®
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ECG LOGGER VIEWER

ECG data filenportation

During the Holter file transfer the LED remains SDIN(if thereare no leads connectgd

Aborting importation
To stop thdfile importation, pres$ESCbor close the dialog box.

| Whenthe Holter fileimportation process is aborted by the usehe device stiltontinuessending the
data, therefore either yotave towait for the transfer to end (could takeeveralminutes) or yowshall
switch off and onthe device and reconnetite deviceo the application.

Deadting file onHio#tedevice

To delete adata file on the device, righdf A O]1 G KS O2 NNBa L2y RA Y DeletesséleStedh y (K S
fileé T NPp¥p-upinfeBu.

There is also an option in the rigblick menu for deleting the Infile if neSRS R & A (i KDeléteKirSdfiléé (DS ¥ &

HOLTPROGRAMMIMNERFACE

New ECGHolter recordingsessionsan be programmed fromi K S Y@eyiadz >kolter modé. Bydefault,
the samplesresolution is8-bit (low resolution but can be setup to 1Bit. Thisdoubles the size of the recorded
files.

The lattery level depend of the type ofbatteriesusedfor poweringthe Holter device and must be selected
accordingly. It alsdeterminesthe maximum Holter recording duratiotfthel 2 f § SNJ Aa y2id o6 GG SN
but through the USB connectiothe dialog displays an empty battery.

|© New ECG recording

[C] Delete all previous recarded files @ 999,
"L‘ ®) Low res. (8bit) O High resolution (10+bit)

D O Akaine @ Rechargeable
Battery lovel
Please check Holter batteries 1

Oz O O Ok O 18h @ 24

Recording time hours)

© ®

Battery fat or Holter powered by USB

The space available on the SD carshiswnin percent Should you need to free some space or to start with a
fresh configuration, check K Belete all previous filés 2 LJGA 2y F2NJ SNIF aAy3d GKS LINBOJA 2

[ 2 KSy (KS G{K2g¢g LINRPO6oS&¢ LI NIYYSGSNI Aa aSizx GKS OdzN
progress bar.
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ECG LOGGER VIEWER

A The device dateftime is set during the programming operation. Because there is no memory of the

configuration during powedown, the devicemust remain battery poweredduring the programming
and leave powered. Any powghutdown will erase the configuratin.

Recording information

The table below list the big numbers related to the different Holter configurations related to recording times,
file sizes or file downloading duration.

Recording time:

Number of seconds 7 200 14 400 21600 43 200 64 800 86 400
Number of512Bblocks figh resolutiof 7 200 14 400 21 600 43 200 64 800 86 400
Number of521Bblocks [ow resolutior) 3600 7 200 10 800 21 600 32 400 43 200
o . . 3686400 B 7372800B 11059200B 22118400B 33177600B 44236800 B
File sizeKigh resolution
3.5 MB 7.0 MB 10.5 MB 21.1 MB 15.8 MB 42.2 MB
o . 1843200B 3686400B 5529600B 11059200B 16588800B 22118400B
File sizeléw resolutior)
1.75 MB 3.5 MB 5.3 MB 10.5 MB 15.8 MB 21.0 MB
. . . 147s 295s 443s 885s 1327s 1770s
Importationtime(highresolution . . . . . .
2.5 mins 5 mins 7.5 mins 15 mins 22 mins 30 mins
L . 74s 147s 221s 443s 664s 885s
Importationtime(low resolutior) ) ) ) ) _ )
1.2 mins 2.5 mins 3.5 mins 7.5 mins 11 mins 15 mins
Number ofECGamples 1800 000 3600 000 5400 000 10800 000 16200 000 21600 000

[ ECG sampleare stored into 54 6. & SQa of 2V0th a bagdyfate{sét taidl ndEntim at
250000, heactual bit rate of theArduino.NandJSBserial port is roughly 20000 bauds or 20 kB/s.

LIVECG

C  NEVER use théolter devicewhile connected to a PC powered by the maie$work There is a risk of
death if thepatient getsin contact with ground or parts.

Connect the“Holterdevice using a USB cable and depress the ECG live button. Bign&Gs§displayed as

well as the beat rate and the type ofgeak.Artifact information meansthat the ECG signal is not stabléhe
LiverECG. signals are noisier than Holter device due to the connection to the computer that generates lot of
interferences.

When Rpeaks are detected, the Heart LED displays and a beep sound is audible. The sound can be switched on
or off thanks to the button in the menu bar.
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— 30 Secs—

Heart Rate (HRand type of Fbeaks are shown on Live ECG

During Live ECG, you can depress the recording button. The REC logo. will blink while the signal is recorded.
Press the?PAUSButton to stop the recording. Currently recorded signal can be saved usirfgAki@utton.

ECG live started Recordhmy ECG live

[ ECG live signallwaysdelives 10-bit samples There is no filteringod KS aA 3yl ft & LF GKS &7

least one of the leads is disconnect&t®cause the Holter device is connected to the computer which
generated lot of high frequencinterferences the ECG signal is noisier than during standalone
recordings.

See also th&lectrodé® placemensection.

Qx
o™

>
Q¢
Q)¢
(0]

(et
™M
c

A
(p))
O
o
N

bl

[ 2 KSY A KS LI NFYSGSNAR G{K2¢ tNROS
are displayed in the status bar.

ADC=330[ 284 - 787] RR= 272 Type=0 HF= 82 BF=512
Respectively

ADCintADCintADCmiAntADCmak RR#tRRdistancéype=intRRtypéiFintMeanHFValuBFintMeanBFValue

OPEN ECG FILES

ECG files importeftom the deviceor previously saved can be displayed and analyzed. Files can be opened
dzaAy3 G(KS LI GASydQa YIFylI3aSySyid RA-bittoR1Bbitsanple BCRJfiléskK S & G |
OLy 68 NBIR® hyO0S 2LISYSR:Z (i KSClesd eRadhit MIGIS Yo 2EFI YK SO 9y Do & ¢
CAfSa 6A0GK WwWol [ wé SEGSyarzy KIFI@S 6SSy aaz20AlGdSR G2
doubleclick directly WiK Ay (G KS 2AyR2ga TFTAfSQ& SELX 2 NBNOD

AdNovea®©2017 22/ 67










































































































































