Projekts Nr. 1
«Kiberfizikalo sistemu tehnologiju
attistiba un to pielietojumi medicina
un vieda transporta joma (KiFiS)»

Vaditajs — Leo Selavo
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Merki

1. Atvieglot KFS izgatavosanu, programmeésanu un lietosanu,
tadejadi veicinot tautsaimnieciba konkurétspéjigu inovativu
KFS balstitu produktu izgatavoSanu, gan ari atvieglojot to
ikdienas lietoSanu, tadéjadi mazinot digitalo plaisu;

2. Uzlabot medicinas pakalpojumu kvalitati un sniegsanas
ertibu, atlaujot efektivaku profilaksi, laicigaku diagnostiku
un veiksmigaku arstésanu un rehabilitaciju balstoties uz
inovativiem risinajumiem gan klatiené, gan attalinati
telemedicina;

3. Uzlabot celu satiksmes drosibu un transporta lidzek|u
izmantosanas eértumu pielietojot viedo transporta sistemu
tehnologijas.
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Projekta rezultétu apkopojums
R [ [T P P

Zurnalu raksti (SNIP>1) 1 1
Citi raksti (SCOPUS, IEEE, WoS) 19 8 4 4
Uzlaboti studiju kursi 4 2 1 1
Programmaturas prototipi 3 3 2 1
Metodologijas/apraksti - 1 1 0
Maketi, Prototipi, tehnologijas - 6 3 3
Prezentacijas starptautiskas 17 10 6 4
konferences

Popularzinatniskas publikacijas, 4 21 1 20
pasakumi, informacija médijos

|zstades 2 2 2 0
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3 merki => 3 grupas

e TestBed — attista viedo sensoru un to tiklu
Inovativas aparaturas un programmaturas
platformas kiberfizikalas sistemas

e MedWear — izstrada KFS medicinas un
telemedicinas pielietojumiem un attista
valkajamo sensoru tiklu tehnologijas;

* SmartCar — attista viedo sensoru pielietojumus
viedajas transporta sistémas, ka ari veido un testé

progresivas autovaditaja atbalsta sistemas
(ADAS):
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TestBed grupa

* Vizija —izveidot programmaturas un iekartu
infrastrukturu, kas atvieglotu jaunu iegulto
sensoru iekartu izstradi, testésanu, centralizéetu
programmeésanu, atklGdosanu u.t.t.

* Rezultati iIsuma: Modularas iegulto sistemu
prototipésanas, profilésanas, atklUdosanas un
novertésanas sistémas prototips un koncepcijas
validacija, integréjot to instituta testgultné.

* Stkak: Didzis Lapsa un Arnis Salms
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AL
& MedWear grupa

ate

* Vizija — lzveidot vieda apgérba infrastruktaru,
sensorus un datu apstrades metodes, lai veicinatu
értu un zemu izmaksu valkajamu iekartu
pielietojumu medicina un telemedicina.

* Rezultati isuma: Turpinas darbs pie vieda apgérba
arhitekturas un sensoriem. Divi eksperimentali
maketi, viena zurnala (SNIP>1) un viena
konferences publikacija (SCOPUS).

e Sitkak: Atis Hermanis
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. SmartCar grupa

1zija — Uzlabot CS drosSibu un auto izmantosanas
értumu attistot viedos sensorus un progresivas
vaditaja atbalsta sistémas (ADAS), ka ar1 validéet
tas pasbraucosa auto testa videé. Validacija
piedaloties GCDC.

* Rezultati 1Isuma: Turpinas darbs pie viedo sensoru
sistemam. Attistita stereoredzes sistéma, ka ari
sistéma automatiskai un pusautomatiskai
lEmumu pienemsanai. Viena publikacija
(SCOPUS).

» Stkak: Es pats
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VIEDAS AUTOMAZINAS UN ADAS
SISTEMAS

* Krisjanis Nesenbergs (krisjanis.nesenbergs@edi.lv)
* Ingars Ribners (ingars.ribners@edi.lv)

2016.gada 30.marts
Riga
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Progreswas vaditaja atbalsta 5|stemas

/
/ 2\ /R,
: !/,/ /
..—\‘ /,\ L | n
/1] '~-"a30 A (a0
NS0 90
| ™ 1 | =Sh=

* Liela dala satiksmes negadijumu saistiti ar vaditaja
neuzmanibu vai nogurumu

— }j/ailrék ka 20% negadijumu notiek vaditaju noguruma/miegainibas
e
* |zstradajam dazadas sistémas lai Sos negadijumu skaitu
samazinatu:
— Cela / satiksmes uzraudziba/analize
— Automasinas / vaditaja uzvedibas uzraudziba/analize
— Atgriezeniska saite un vaditaja uztveres «paplasinasana»
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Stereo redze

Vaditaja acu/sejas uzraudziba
Lidar
RTK-GPS
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Testa platforma un GCDC

Grand
Cooperative
Driving
Challenge

e Auto uz ka testétvisu  * Sacensibas:
iepriek$ minéto 2016.gada 23-31.maijs
Helmonda (Niderlande)
http://www.gcdc.net/
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http://www.gcdc.net/en/i-game

Vésture (GCDC 2011)

* EDI/LU komanda, kapteinis Leo Selavo
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Viedas transporta sistémas
(Inteligent transport Systems, ITS)

-~ ‘ GCDC - fokusésanas uz

SATELLITE

commmcamons | " : kooperativajam ITS (C-ITS).

TERRESTRIAL
BROADCAST

MOBILE

GCDC tiek izmantots ITS-G5

GeoNetworking tikls

* Vehicle-to-Vehicle, V2V
(TL-TL);

* Vehicle-to-Infrastructure.
V2l, (TL-Infrastruktdra).

©ETSI 2012
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C-ITS staciju veidi
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* Obligati
 RTK-GPS (10Hz, 1cm, IMU)

 Datu apmaina ar citiem auto
(BTP/GeoNetworking, IEEE 801.11p)
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GCDC 2016. Se

* Obligati
 RTK-GPS (10Hz, 1cm, IMU)

 Datu apmaina ar citiem auto
(BTP/GeoNetworking, IEEE 801.11

e Pecizveles
 LiDAR (HDL-32E)
* Stereo-vision

e Radars

e Ultraskanas sensori
* Uc.
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GCDC 2016. Scenariji

e Scenarijs 1: Cela remonts.
e Scenarijs 2: Krustojuma Skérsosana

e Scenarijs 3: Cela dosana operativajam
transportlidzeklim
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Figure 1: Scenario 1 description
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Figure 2: Scenario 2 description
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Figure 4
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Komanda / paligi

Elektronikas un Datorzinatnu instituts
Latvijas Universitate

Rigas Tehniska Universitate

un citi.
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Demonstracijas

* Auto atrodas L _
pirmssacensibu Enb. SRR
parbaudé Barselona T i P

Stereo redzes sistema
(Mihails Pudzs)

* Vides datu vizualizacija
sadarbiba ar «Pilot
Automotive Labs»

(Rihards Gailums)
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Paldies par uzmanibul!

Jautajumi?

Vards kolegiem
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Publikacijas™

- Hermanis, A.; Cacurs, R.; Greitans, M., "Acceleration and Magnetic Sensor Network for Shape Sensing," in Sensors Journal, IEEE, vol.16, no.5, pp.1271-1280,

March1, 2016 doi: 10.1109/JSEN.2015.2496283, URL:http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=7312881&isnumber=7401148
. SCOPUS, Web of Science:

- Olegs Nikisins, , Kamal Nasrollahi, Modris Greitans and Thomas B. Moeslund “RGB-D-T based Face Recognition”, 22nd International Conference on Pattern
Recognition (ICPR), Stockholm Waterfront, Stockholm, Sweden, August 24-28, 2014, pp.1716-1721. DOI: 10.1109/ICPR.2014.302 ;
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=6977013&url=http%3A%2F%2Fieeexplore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D6977013

- A. Hermanis, R. Cacurs, M. Greitans, "Shape sensing based on acceleration and magnetic sensor system", 2015 IEEE International Symposium on Inertial Sensors
and Systems (ISISS), 23-26 March 2015.
DO0I:10.1109/I1S1S5.2015.7102383http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=7102383&url=http%3A%2F%2Fieeexplore.ieee.org%2Fxpls%2Fabs_all.jsp
%3Farnumber%3D7102383

- O.Nikisins, R.Fuksis, A. Kadikis and M. Greitans. “Face recognition system on Raspberry Pi” 2015 5th International Workshop on Computer Science and Engineering:
Information Processing and Control Engineering, WCSE 2015-IPCE; Bauman Moscow State Technical UniversityMoscow; Russian Federation; 15 April 2015 through
17 April 2015; Code 112346. http://www.scopus.com/record/display.uri?eid=2-s2.0-84939511173&origin=resultslist&sort=plf-
f&src=s&st1=Nikisins&st2=8&sid=337DADE46B4D3788C19BD4B3BD(C84

- K.Nesenbergs, L. Selavo, “Smart textiles for wearable sensor networks: review and early lessons,” Medical Measurements and Applications (MeMeA) 2015
Conference on, Torino, Italy, 7-9 May 2015.
DOI:10.1109/MeMeA.2015.7145236http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=7145236&punumber%3D7128112%26filter%3DAND%28p_IS_Num
ber%3A7145157%29%26pageNumber%3D4

- Pudzs, Mihails; Fuksis, Rihards; Mucenieks, Agris; Greitans, Modris, "Complex matched filter for line detection," in Image and Signal Processing and Analysis (ISPA),
2015 9th International Symposium on, vol., no., pp.93-97, 7-9 Sept. 2015 doi: 10.1109/ISPA.2015.7306039, URL:
http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=7306039&isnumber=7306014

- Dimitrios Lymberopoulos and the participants of Microsoft Indoor localization Competition 2014 (including Leo Selavo), “A Realistic Evaluation and Comparison of
Indoor Location Technologies: Experiences and Lessons Learned,” the 14th ACM/IEEE International Conference on Information Processing in Sensor Networks
(ACM/IEEE IPSN), CPSWEEK, Seattle, USA, April 13-16, 2015. DOI: 10.1145/2737095.2737726 http://research.microsoft.com/apps/pubs/default.aspx?id=241638

. IEEExplore:
- Artis Mednis. “Development of 802.11p Testbed — Experiences”, Proceedings of the 14th Biennial Baltic Electronics Conference (BEC 2014), October 6-8, 2014,
Tallin, Estonia, pp. 137-140.http://www.researchgate.net/publication/266950280_Development_of_802.11p_Testbed_-_Experiences

- Ruskuls, R., Lapsa, D., & Selavo, L. (2015, November). EDI WSN TestBed: Multifunctional, 3D Wireless Sensor Network Testbed. In Advances in Wireless and Optical
Communications (RTUWO), 2015 (pp. 50-53). IEEE.

* Uzskatamibai ietverta arT informacija par pirma posma rezultatiem
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1zglitiba™®

— Aizstavetie darbi:
e Bakalaura darbi:

— Emil Syundyukov bakalaura darbs “legultas iekartas un
programmatura veselibas datu parraudzibai rehabilitacijas
laika”

— Uzlabotie studiju kursi:

— "levads digitalaja projektésana", University of Latvia, R.
Ruskuls. Course demonstrates development of digital devices,
and uses TestBed adapter as an example for specific lessons.

— "Operéetajsistemu koncepcijas", University of Latvia, K.
Nesenbergs. Course demonstrates concepts of operating
systems, including lessons from development of the operating
system for wireless sensor networks (MansOS).
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Pétniecibas rezultati*

* Programmaturas prototipi:

Izveidots EDI testa gultnes adaptera vadibas un saistitas programmaturas
komplekts, ta ieklauSanai testa gultnes darbiba

lzveidota mobila lietotne galvas pozicijas sensoram
Izveidota mobila lietotne cela locitavas sensoram

* Metodologija, apraksti:

Radita un aprakstita testa gultnes arhitektlras koncepcija

* Maketi, prototipi, tehnologijas:
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Izveidots EDI testa gultnes adaptera eksperimentalais makets

lzveidots un testéts EDI testa gultes sistémas prototips ar integrétu testa
gultnes adapteru

lzveidots prototips galvas pozicijas sensoram
lzveidots prototips cela locitavas sensoram rehabilitacijai

lzveidots makets sistémai, kas aptver kermena un galvas pozicijas
monitoringu

lzveidots makets sirdsdarbibas datu registracijas un analizes sistémai




Prezentacijas starptautiskas
konferences*

1. A.Hermanis, R. Cacurs, K. Nesenbergs, M. Greitans, E. Syundyukov, L. Selavo, “Demonstration Abstract: Wearable Sensor
Grid Architecture for Body Posture and Surface Detection and Rehabilitation,” The 14th ACM/IEEE International
Conference on Information Processing in Sensor Networks (ACM/IEEE IPSN), CPSWEEK, Seattle, USA, April 13-16, 2015.
pp.414-415. ISBN: 978-1-4503-3475-4 doi;10.1145/2737095.2742555
http://dl.acm.org/citation.cfm?id=2742555&d|I=ACM&coll=DL&CFID=554964176&CFTOKEN=77562692

2. Dimitrios Lymberopoulos and the participants of Microsoft Indoor localization Competition 2014 (including Leo Selavo),
“A Realistic Evaluation and Comparison of Indoor Location Technologies: Experiences and Lessons Learned,” The 14th
ACMY/IEEE International Conference on Information Processing in Sensor Networks (ACM/IEEE IPSN), CPSWEEK, Seattle,
USA, April 13-16, 2015. DOI: 10.1145/2737095.2737726
http://research.microsoft.com/apps/pubs/default.aspx?id=241638

3. 09.-11.03.2015. M.Greitans piedalijas starptautiskaja pasakuma “ARTEMIS Co-Summit 2015” Berling, Vacija, kur
prezentéja un apsprieda VPP SOPHIS idejas un rezultatus.
4, 03.-20.02.2015. projekta izpilditaji piedalijas Latvijas Universitates 73.zinatniskaja konferencé , kur uzstajas ar diviem

referatiem: “Lokalizacija iekstelpas ar digitali vadamam antenam” (L.Selavo, I.Drikis, R.Balass) un “Heterogéna bezvadu
sakaru poligona izveide” (A.Mednis, J.Judvaitis, R.Ruskuls).

5. 21.-22.01.2015. M .Greitans piedalijas KTI ARTEMIS “Brokerage Event 2015” Amsterdama, Niderlandé, kur prezentéja un
apsprieda VPP SOPHIS idejas un rezultatus.

6. 31.08.-06.09.2014. programmas vaditajs M.Greitans piedalijas Eiropas signalapstrades konference “EUSIPCO 2014”
Lisabona, Portugalé, kur prezentéja un apsprieda VPP SOPHIS idejas un rezultatus.

7. L.Selavo, I. Drikis, A. Mednis, R. Balass. “DiStAL: Digitally Steerable Antennas for Localization,” Technical report, Microsoft

Indoor Localization Competition, IPSN 2015,, April 13-17 2015, Seattle, WA,USA.http://research.microsoft.com/en-
us/events/indoorloccompetition2015/

8. Emil Syundyukov piedalas konferencé un demonstracijas sesija ,International Conference on Embedded Wireless
Systems and Networks (EWSN) 2016” no 15. februara Iidz 18. februarim Graca (Austrija).
9. Emil Syundyukov piedalas RSU ISC 2016 konference, marts 2016, ar prezentaciju "Wearable sensor network and mobile

application for knee joint dynamics monitoring during rehabilitation"
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http://dl.acm.org/citation.cfm?id=2742555&dl=ACM&coll=DL&CFID=554964176&CFTOKEN=77562692

Popularizésana™

2015-02-11 Latvijas Radio raidijuma “Monopols” saruna ar Leo Selavo
2015-05-05 LTV1 raidijuma “Zinamais nezinamaja” saruna ar Ati Hermani
2015-05-15 Atis Hermanis prezenté savu darbu RTU rikotaja zinatnisko pétijumu konkursa “ResearchSlam” 2015.g. un ieglst 1. vietu

In the event of ,Scientist night” on September 25, year 2015 at Institute of Electronics and Computer Science, the project results were presented.
http://www.edi.lv/en/home/

2015-09-30 Emil Syundyukov prezenté savu bakalaura darbu “legultas iekartas un programmatdira veselibas datu parraudzibai rehabilitacijas laika”
labako IT bakalaura darbu Uznémuma Exigen Services Latvia un RTU Attistibas fonda ikgadéja stipendiju konkursa 2015 un iegist 2. vietu

2015-08-08 pétnieks Atis Hermanis piedalas Rigas IT Demo centra preses konferencé un demonstré EDI izstradato valkajamo sensoru sistému cilvéka
stajas monitoringam.
2015-10-27 Radio NABA raidijuma “Studentu pietura” saruna ar Emil Syndyukov

S u

2015-11-17 Ar prezentacijam “Health Hackers” organizétaja “Healthcare Technology and Enterpreneurship day” pasakuma piedalas Atis Hermanis un
Emil Syndyukov

2015-05-21 Radio Pieci raidijuma “Domnica” saruna ar Ati Hermani

2015-08-25 Junior Summer Entrepreneurship School 2015, Emil Syundyukov lasa vieslekciju, kura popularizé projekta rezultatus.
2015-12-17 Prezentacija DevClub.lv 38. diskusija par veselibu. Prezenté Emil Syundyukov

2016-02-29 Daliba ar prezentaciju BioTech Meetup, Emil Syundyukov

2016-02-19 Lekcija Pedagogu profesionalas kompetences pilnveides seminara “Aktualitates datorzinatné, programmésana un to pielietosana macibu
procesa”, Emil Syundyukov

2016-02-19 Lekcija latvijas Programmeétaju dienas konferencé, Emil Syundyukov

2016-02-25 Prezentacija Rigas Stradina Universitates “Zinatnes Pécpusdiena”, Emil Syundyukov

2016-02-27 Publiceta intervija laikraksta “Diena” ar Emil Syundyukov, http://www.diena.lv/latvija/zinas/studenti-kuri-patiesam-aizravusies-14131628
2015-11-04 Publicéta intervija Zurnala “Ir” ar Emil Syundyukov, http://www.irlv.lv/2015/11/4/urki-kas-pasauli-ieliek-telefona

2015-09-25 Prezentacija Latvijas Universitates pasakuma “Zinatnieku cinas klubs”, Emil Syundyukov Seit pagaidam tikai saliku ko zinju — jasaformaté
vienadi un jasakarto péc datumiem
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http://www.diena.lv/latvija/zinas/studenti-kuri-patiesam-aizravusies-14131628
http://www.irlv.lv/2015/11/4/urki-kas-pasauli-ieliek-telefona

|lzstades™

 Daliba izstade «Skola 2015», 27-28 Februari,
Riga.

 10.-11.10.2014. A.Mednis piedalijas Rigas
Tehniskas universitates rikotaja Izgudrojumu
un inovaciju izstade MINOX 2014
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MedWear
* Nakotnes vizija:

— Valkajamam iekartam ir liels
potencials medicinas
pielietojumos, ka laiciga
diagnostika, arstéSana, lidzestibas
merisana, veco vai kopjamo
cilveku aprupe, telemedicina,
fiziska terapija u.t.t.

— Sobrid 3o sistému izstrade ir ilga,
sarezgita un nestandartizéta

— Velamies radit standartizétu
viedo apgeérbu infrastruktaru, kas
lautu apvienot datus no
dazadiem valkajamiem sensorien
un nest pienesumu medicina un
telemedicina, ka ari citos
lietojumos.
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