CARDIO MONITOR

[ Reliable

! comfortable
Non-invasive
Continuous

— 72h

MONITOR CARDIACO
Fiavel
Confortavel

Nao invasivo
Monitorizagao continua até 72h
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LEGAL NOTICE ARNISCLAIMER

ATENTION: AlthougWitalJacketis a certified medical device, its developer version is
NOTcertified for diagnosis usage. It is intended for R&D and development purposes

only. Users of V&DKcan submit their final developments to medical certification. All

contents of our product are compliant with the European Medical Device directive
POKNHKI9/ 0dziX 06SAYy3a | RSOSE2LISNHE OSNARAAZ2Y S
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Introduction

VitalJacke®lis a wearable system with real tim8CCGacquisition that can be transmitted en

line or stored for posterior analyses. TE€Gsignal is send in real time tan online module
using Bluetooth (wireless) or stored in a memory cartis data can be accessed through
VitalJacket SDK package.
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VitalJacket SDK

Objectives
Offer newVitalJacketntegration possibilities into R&D projects, new prototypes and products.

Provide developers a Software Development Kit (SDK) and API for different programming

environments with drivers and sample code.

Allow VitalJacketconfiguration through a simple messaging protocol/Mode switching to

enhance its adaptability.

What is VitalJacket SDK?

A tool to prowde all stream control parameters (Sampling Frequency, Gain, etc.), Mode
Switching (Configuration/ Recording®TC settings; Pushbutton event (on Bluetooth stream
and SD Card)

1 App Windows for test and data acquisition;

1 AppAndroid

1 Tools for data export: fuECGvave (15 leads), beaby-beat RR (ms), QRS position
(sample offset), T+axial accelerometer (X,Y #:-49);

T Windows DLL for QRS detect (Pam & TompkinsBiHTdatabasgalidated);

1 Linux library (64bits) with QRS detect;

Why should we use VitalJacket SDK?
For VitalJacket integration in your R&D projects, nevgigiwal prototypes and products.

To provde developers a new Software Development Kit and API for different programming

environments with drivers and sample code.

To allow Valdacket configuration trough a simple messaging protocol. Mode switching to

enhance its adaptability.
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Hardware Technical Data

Technical Specification

Current

Gain

Max Signhal Range
Power

Leads

Temperature
Dimensions
Weight

Battery Autonomy

SDK v1.07 JUNLS
© Copyright 2013 SDK VitalJacket
All rights reserved

40 mA/h

500

3.3 mV

132 mW/h

FullECGQlata output at 500Hz,
Version 1L1ead |

Version 5L1Lead |, Lead Il, Lead V
¢ V3, Lead V4 V6

Lead Ill can be computed after
sampling

-20°C to +45°C

66 x 38 x 16 mm

50g

72hours

LoggerUnit Specification

Bluetooth 2.0, Class 2, 2.4GHz

1GB SD Card

1200mAh rechargeable-lan
Tri-axialaccelerometeoutput at 10Hz
49

Integrated in device

Toregister eventgin Bluetooth stream
and SD Card)

Communication
Storage

Battery
Accelerometer

RTC
Pushbutton
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Software applications

Support Application

ECGool for Windows

Windows DLLs for data processing

Sample code C# .Net fdevelopment
LibraryAndroidfor data processing

Sample code iAndroid

Tools for export data to MatlabnfoExporterEC®arser
Library Linux for data processing

Microsoft

2 :
2 Windows

1 App Windows for test and data acquisitiQieC3 ools.exe

o Set and Get RTC timecode;
0 Setradio-eventin ECGlata (device write thigventin SD Card of device);
0 Beatby-beat RR (ms) and QRS position (samples offset);
0 Get devicdD;
Win SearchdevicesVJ
Connect to device VJ
Acquisition data from device VJ FullECGlata
Acc data
Battery level
RTC timecode
ECQool.exe Pushbutton event
Timestamp
SD Card status

Record data to open in VJ Reader 2.0
Send radio everib device
GetdevicelDfrom device

Get accelerometer sensibility
Configure SD Card tool

Convert EGraw data to binary format
Export RR data

App windows for test devices
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% ECG Tool @ Biodevices, SA (201 (o8 41

5LN1200486 [00:23:FE:00:0A:C9]

RIC 77642074 160677 BATTERY sgx [}

BLUETOOTH

. . QRS position: 34647 R-R(ms): 996 BPMi(bpm): 60
Device List:
Name: MacAddress Status
1LN1200108 00:23FE:00:08:11 RTC #3
SLN1200418 00:23FED00A 85
SLN1200486 00:23:FE:00:0A:C9 Connected
SLN1200543 00:23:FE:00:04°F9 BUTTON
HEART RATE
ECG DATA
SD CARD
I i T i T ! ! | TIME #1
17082018
160801
RADIO EVT
= s 2 G r
- [ =
Version: 5 leads, fs = S00Hz Acc: 780 Ecg: 140912 Battery: 284 Duration: 000110 W 5D Card not present  Device Id: | SLN1200486 |  ACC: 46 v10.04 @01032014

Windows DLL for QR&tect QrsDetector.dl) ¢ the QRS detector is based on the
algorithm of Pan and Tompkins [1] and was used-BIH databaséo validateresults

[2];

Windows DLL for data processimidLib.dl) with QRS detector [1];

Win

BioLib.dll

ECGstream

Accelerometer data

Battery level

RTC time code

Pushbutton event

Timestamp

Accelerometer sensibility

SD Card status

Parserto extractdata received from device

Biodeviceg, Sistemas de Engenharia S.A.

Edifico Olympusll

AvenidaD. Afonso Henriques, 146R/C Sala L
4450013 Matosinhos, Portugal

T:+351 220 902 54Bmailinfo@biodevices.pt

www.sdk.vitaljacket.com
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1 The exams can be opened W Reader 2.koftware (available for download from
http://www.vitaljacket.com/?page 1D=200):

(0 V1 Holter Reader 2 - 36: SDK Tool (Z0130726_L12255) * EIE)

Bame Ediar  Femamentss  ECG  Ajuda
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[2990090000090009000000090900000009900999009000000900009900000003090090000090009900009000099000990000000300000000000000000000000000009099090000000999900900000 ]

30726 17:24:95 [ cortéo S0 esti na pc Dovice T SLHI 200515, [

1 Windows sample code foeasy integration of theBioLib.dll and QrsDetector.dll
(TestBioLib projectin VisuaStudio 2010, .Net Framework 4.0);

Win QrsDetector.dll

TestBioLib.exe
BioLib.dll

Sample code for usBioLib.dlland QrsDetector.dll
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bio clevce%d

...,f Sample code SDK @Biodevices 2013

COM |COM22

Time connection: 00:00:07
Batteny: 86%

Acc X171 23

M 5d Card status: OFF
FILEE == i

SDK v1.07 JUNLS5
© Copyright 2013 SDK VitalJacket
All rights reserved

Type Radio-Event:

Device Id:

RS Position: — R-Rims): - BPMibpm): -
Mb. leads: -

Sample frequency (Hz): -

Ecg stream [H7]: #4 lead(s) nBytes = 500 bytes

Pushbutton: #- -/ -/ - ———
Timestamp: #1 2014-04-17 16:17:02

Acc sensibility: [ZE
Sensibility (Device):

& COMZ2, 56700, 8, Mone, One

v | | Set ACC sensbilty |

| Get ACC sensbiity |

v1.0.04 @Feb14

COM |COM22

Type Radio-Event:

Time connection: 00:00:33 Device Id:  5LN1200426

Batteny: 86% H26 Position: 16635 R-Rims): 596 EPMijbpm): 60

Nb. leads: 4 [

Acc X -1 -1 £33 Get Leads

M 5d Card status: OFF Sample frequency (Hz): 500 [ (Get fa(Hz)

RTC: 2014-04-17 16:15:08 Ecg stream [H33]: #4 lead(s) nBytes = 500 bytes
Pushbutton: #- -/ -/ - ———

Timestamp: #2 2014-04-17 16:15:03

Acc sensibility: [ZE
Sensibilty (Device): 45

& COMZ2, 56700, 8, Mone, One

v | | Set ACC sensbilty |

| Get ACC sensbiity |

v1.0.04 @Feb14

Samplegode for:
0 Get devicdDfrom device (Serial Numbérom deviceVitalJackey
o0 Send radicevent to device with info data (10 bytes maximugregister in SD
Card,;
0 Get/ Set RT@me code
0 Get/ Set accelerometer sensibility in device VitalJacket;
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View QRS complexeSHow QRSsheckbox).

QRS detected use QrsDetector:

#1 Posttion: 4195 R-Rims): 8390 BPMibpm): 7 #1 Postion: 4195 R-Rims). 8390 BPMibpm): 7
H2 Posttion: 4693 R-Rims): 996 BPMibpm): &0 H2 Postion: 4653 R-Rims). 996 BPMibpm): 60
H3 Posttion: 5192 R-Rims): 998 BPMibpm}): &0 H3 Postion: 5192 R-Ri{ms). 398 BPMibpm): 60
H4 Position: 5650 R-Rims): 996 BFMibpm): 60 H4 Posttion: 5690 R-Ri{ms). 396 BPMibpm): 60
#5 Position: 6189 R-Rims): 998 BFMibpm): 60 #5 Posttion: 6183 R-Ri{ms). 598 BPMibpm): 60
HE Position: 6687 R-Rims): 996 BFMibpm): 60 #6 Posttion: 6687 R-R{ms). 396 BPMibpm): 60

H#7 Posttion: 7185 R-Rims): 996 BPMilbpm): &0

It"spossible save QRS complegeecord QR®heckbx).
FormatR-Rfile:

1 Sample offset;
T RR(inms);
1 Pulse (in bpm);
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[ = ™
7| RR Biolibitxt - Bloco de notas _ — [EENEERTC
i i—

Ficheiro Editar Formatar Ver Ajuda

POSITION;RR(ms) ;BPMi Cbpm) -
4195:8390;7

4693;996;60
5192;998;60
5690;996:60
i6189;998;60 -
|668?;996;60

7185;996;60

17684;998;60 |
18182:996:60
18681;998;60
119179:;996:;60
19678;998;60
1110176;996;60
10675:;998:60
11173;996;60
11672:998:60
12170;996;60
12668:996:;60
13167:;998:60
13665;996;60
14163:;996;60

m

4 2

AA~_

I f23 FTAES Aa 3ISy\WNIDEBIR CAKYS (fk2S3 RIAANGSOLIE2 NyBl VU8 YA &

program name with the current date. The log file has .txt extension and one log ¢ileai®d
each day. If there is a problem the log file must be edited to analyse problems and the log file

must be send to the technical support teasupport@biodevices.ptwith a description of the

error.
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" Log_17042014.xt - Bloco de natas o= |

Ficheiro Editar Formatar Ver Ajuda

»

R

# LOG FILE SDK #
# VERSION: 1.0.03 #
HHHHEHEHHEHEHEHHHHEHEHEHAHEEHEHEHEHEHHEHE R
Date 2014-04-17 16:07:09.685

UserName Nuno

MachineName DUBLIN

UserDomainName DUBLIN

m

17-04-2014 16:08:13: BT: call connect ::»<
17-04-2014 16:08:13: BT: wait connect ::><
17-04-2014 16:08:14: BT: wait connect ::><
17-04-2014 16:08:14: BT: wait connect ::><
17-04-2014 16:08:15: BT: wait connect ::><
17-04-2014 16:08:15: BT: wait connect ::><
17-04-2014 16:08:15: BT: OnConnect get ok ::
17-04-2014 16:08:16: BT: wait connect ::»ok<
17-04-2014 16:08:16: BT: after wait connect ::»ok<False
17-04-2014 16:12:55: BT: disconnect ::
17-04-2014 16:12:55: BT: onDisconnect event

4 3
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ano=0ID

1 Androidlibrary for data processindg{oLib.ja) with QRS detector [1];

_ FullECGstream

Tri-axial accelerometer (X,Y,Z) dat;

Battery level

BioLib.jar RTQime code

Pushbutton event

Radio event

DevicelD

Timestamp

Set / Get accelerometer sensibility
} SD Card status

Library for extract data received from device

1 AppAndroid(sample code);

TestBioLib.apk

Sample code for use BioLib.jar
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LOG:
Connecting to dev
Connect to 5LN12

:18:6B:E4:3C:3F
00:23:FE:00:0B:59
00:23:FE:00:0A:F9
00:23:FE:00:0A:B9

Radio-event: 1[1234]

Device Id: 5LN1200543

HR: 80 bpm  Nb. Leads: 5

PUSH-BUTTON: [#6]Wed Apr 24 10:58:51 WEST 2013
RECEIVED: 20
RTC: Wed Apr
BAT: G

00:18:E4:13:D7:90
00:18:E4:13:22:5C

24 10:58:50 WEST 2013 i
SD CARD STATE: ON
-3 Y:-2 Z:33
ECG stream: OK nBytes: 500 nlLeads: 4
PEAK: 10371 BPMi: 80 bpm BPM: 80 bpm R-R: 748

ms
Get device
Id

Set Radio
Event

00:23:FE:00:0A:75

00:23:FE:00:0B:0F

Set RTC

[aa] A guardar captura de ec

SDK v1.07 JUNLS
© Copyright 2013 SDK VitalJacket
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LG HBM-235

1SDK1200180

5LN1200543

5LN1200470

PND

PND

NexusHD2

5LN1200402

1LN1200106

Copiado para a area de tran
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Linuggﬂ
e

9 Linuxlibrary (64bitg) for data processindgjoLiba) with QRS detector [1];

_ Full ECG stream

Triraxial accelerometer (X,Y,Z) dat;

Battery level

BioLiba RTC time code

Pushbutton event

Radio event

DevicelD

Timestamp

Set / Get accelerometer sensibility
) SD Card status

Library for extract data received from device
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A MATLAB

The SDK includes a verified .m scripts to load the data files created to be loaded directly into
Matlab.

1 Tools for data export:
o0 FullECGlata, beatby-beat RR (ms);
0 QRS position (samples offset);
o0 Triaxial accelerometer (X,Y,2);
0 AppEC@arser.exeonvertECGaw datafile in binary format.

3 ——
. Parser ECG @ Biodevices 20 —
| |

Select BOD file Browse
i
i Status | | | Convert |
SDKw1.0.03

0 ApplnfoExporter.exdo export exam dataECGlabels, QRS) to open in
Matlab, Excel:

"} 5DK info exporter @Biodevice

-

Lat-_-al.s Events

| 2 bl | ‘ Export QRS | Sli ‘ | s | ‘ Patient Infa | | Ecqg Bin File

data

SDKv1.003
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This tool allowso export labels in exam to txt file for use in Matlab or Excel:

If exam hasnalysedQRSit is also possible export QRS data for txt file.
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