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ISI 3

(ISCE’2017) Computing in Cardiblogy (CinC’2017).

SCHILLER.
Altgasse
CH-t

1 Baar

L2 ©

Internet - http:/Avww schiller ch/

E mail - sales@schiler.ch

CERTIFICATE

The Signal Processing Department of Schiler AG, Switzerland certifies. that software and a
methodology have been developed in support of the application of the commercial ECG
measurement and interpretation module (ETM, Schiller AG) for the purpose of human identification
via the electrocardiogram (ECG).

The developed biometric applications use ETM mr the synthesis of a person-specific 124ead

average beat with with fon analysis,

pattern matching or vectorcardiogram (VCG) sn-vyms of the spatial P-QRS-T ioops. The biometric

models incorporate statistically optimized decision rues, which have been trained and validated for

single- and multi-lead human verification and identification scenarios, following the longitudinal (>1

year) ECG manges of a large population (about 500 patients) in a clinical standard 12-ead ECG
with a commercial ECG device (SCHILLER AT-110).

This document covers the activity from Jaruary 2015 to August 2017 and ks ghven 0 the scientific
team, which participated in the development

Irena Jekova PhD, Vessela Krasteva PnD researchers in

Department of Analysis and Processing of Biomedical Slgru\s and Data,

Institute of Biophysics and Biomedical Engineering,

Bulgarian Academy of Sciences.

This scientific study is done in concord to the collaboration agreement between the Bulgarian
Academy of the Schiller AG, Swit 2003.

% S

Gianluca Generali Ramun Schmid
Global Head of R&D Gobal Team Leader Signal Processing
Schiller AG Schiller AG

2017

(570 )

+.3
9
SIR.%

Schiller AG.

T e Mnternational Secicty
j[ar Gom, /zz.a%/zzec/ g/%fﬁamr/w@zf

honors

Roger Abiicherli, Irena Jekova, and Vessela Krasteva

‘Winner of the 2017 Poster Session for the poster entitled:

Human verification by cross-correlation analysis of 12-lead ECG patierns:
Ranking of the most reliable peripheral and chest leads

VRuaxS S Salah. ALZaK

COMPUTING

Certificate of cAchievement

This document certifies that

Biometrics via Spatial PAQRS-T Loop Features: Effect of Different VCG Transformations

by
Vessela Krasteva, Irena Jekova, Ramun Schmid

of the
Bulgarian Academy of Sciences, Sofia, Bulgaria

has been awarded a prize for
Best Poster Presentation

atthe
2017 Annual Conference of

Conputing in Corliogs
R M2y
Rob MacLeod, Poster Chair Pablo Laguna, President
27 Seprember, 2017 27 Seprember, 2017

2 # -

International Society for Computerized Electrodalay

13
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Schiller AG: PhD Roger Abacherli, PhD Remo LebdDARamun Schmid.
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2017 .( 1 )

CNPABKA
3a npuxoauTe KU pasxoauTe Ha Hay4HO 3BeHO Ha BAH
WUHCTUTYT NO BUOPUIUKA U
BMOMEAWUMHCKO WHKEHEPCTBO

Npes 2017 roa,. /AaHHK Kbm 31.12.2017r./

|.NocTbnuAM B 38€HOTO PuHAHCOBK CpeacTBa - 2451639 n..
1.0t 6loaeTHa cybcngma - 1386588 ns.

/YTsbpaeHa cybeuana kbm 30.11.2017 r. — 1380872 ns.

OuaksaHa cybcnamna 3a m.12.2017 r. - 5716 n8./

2.071 Apyrv U3TOMHWUM B T.M4. — 1065051 nB. ¢
2 1.0ctaTbK Ha 01.01.2017 r. ot cobcTBEHM CpeacTea - 501234 ns.
2.2 NMOCTLNNEHWA Npe3 roanHata 8 T.4. - 469298 n8.Vv
2.2.1.07 goroBopu ¢ ®oHAa ,HayuHu nacnengaHna’ - 199500 ns.
2.2.2.07 NapTHLOPW NO A0rosopu ¢ PoOHA LHH” - 64698 ns.

2.2.3.07 npeaocrasenu TpaHcdepn oT BAH no gorosopn - - 146611 ne.
ot Nporpamara ,Mnagu yuenun”

2.2.4.0T npepocTaseH TpaHcdep no Asa NPOEKTa - 7823 ns.
JceTpyaHnyectso mexay BAH u Hau.ceeer 3a
HayuHM M3CneaBarua Ha Utanua/

2.2.5.07 npepoctaseH TpaHchep ot GAH /npoucaypv 3a - 13345 ne.
3almMTa Ha Hayq.CTeneum,Harpa.&n, no nuHua Ha  EBP,

AaHBK crpaau 3a 2016 r./

20



2.2.6.0T npepocraseH besHanuyeH TpaHcdep ot bAH - 4385 ns.

3a 3aLMTa Ha HAYY.CTENeHU K AaHbr crpaam 3a 2017 874

2.2.7.1No porosop ¢ 5LArapCKU UHCTUTYT NO METPONOTUA - 14000 ns.
2.2.8.07 gorosop# 3a Haem - 10820 ns.
2.2.9.Mpuxoamn OT TAKCU Ha AOKTOPaHTK - 3290 ns.
2.2.10.Mpuxoamn ot aboHameHTK 3a cnUcaHKa - 3076 ne.
2.2.11.Mpuxoan OT TakKCK NpaBoy4acTvA 3a - 1750 ne.

Mna,qemuaTa Hay4Ha CecunA
2.3.BanyTHu NpUxoan B T.u. - 94519 ns.
2.3.1,0ctaTbk Ha 01.01.2017 1. - 70054 ns.
2.3.2.NMonyuex npesog no gorosop Schiller AG-llseituapusa - 5867 n8.

2.3.3.Npuxoan ot aboHaMeHTH Ha CNUCAHKUA - 18598 ns.

Il.M3pasxonBaHu cpeacTea - 1981246 ns..
/OT cyb6cmnamsn, cobeTBeHn cpeacTsa B Nesa 1 BanyTa B T.4./
1.3a paboTHu 3annaTtv 1 n3nnateHn obesweTeHnn - 1090360 ns.

2.3a Apyry Bb3HarpaXkAeHun B T.4.3a xoHapapw 3a HX,HC n

no rpasaaHcu 4orosopu - 211883 ns.
3.3a 400,A3M0 8 YN® 1 30B - 220427 nB.
4.3a 3pbIKKa /eNeKTPOEHEPIuA, ToNNoeHeprua, Boaa, - 265457 ns.

BBHLWHM YCAYFM,MaTepuani, now.pasxoau v ap./
5.3a crTunenann - 28830 ns..
6.3a KOMaHAWPOBKMW B CTPaHaTa n uyxDuHa BKA. - 87785 ns.

npuem Ha roctu no EBP

21
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8. # (1 )
1. Journal of Geometry and Symmetry in Phyqik&SN 1314 - 5673 on-line, ISSN: 1312-5192 print)
SJR (2013) = 0.262, SNIP (2013) = 0.479.
3 # " : " &
2. Geometry, Integrability and QuantizatioghfSSN: 1314-3247 print)

3 # ! : ! &

3. International JournaBioautomationISSN 1314-2321 on-line, ISSN 1314-1902 print)
3 " " . * )
SJR (2016) = 0.250

4. Notes on Intuitionistic Fuzzy S€tSSN-1310-4926)
% . , Humberto Bustince ( ) Janusz KacprzyK) ( )

5. Notes on Number Theory and Discrete Mathem#t®SN-1310-5132)

% Aldo Peretti ( ), ( ), Anthony Shannon ( ), Jozsef
Sandor ¢ )
9.
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http://biomed.bas.bag/bg/wp-content/uploads/201 TBEPMBME-pravilnik-dejnost-i-ustroistvo.pdf
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