2. projekts ,,Inovativas signalapstrades tehnologijas viedu un
efektivu elektronisko sistemu radisanai” (vaditajs Dr. M. Greitans)

Merkis: originalu signalapstrades tehnologiju izveide tautsaimniecisku
problému risindSanai un zinatnu ietilpigu produktu radisanai.

Projekta istenosana iesaistitas zinatniskas institucijas
Rigas Tehniska universitate,

Elektronikas un datorzinatnu . !
EI institats: ’ r% Elektronikas un
-Diskrétas signalu apstrades telekomunikaciju fakultate:
laboratorija, *Radioelektronikas institats,
« Laika mérisanas laboratorija, *Transporta elektronikas un telematikas
« Stroboskopijas laboratorija, katedra

* Kiberfizikalo sistemu laboratorija.

2012.gada fokuss uz viedo sistemu eksperimentalo maketu radisanu,
kuru darbiba pamatojas uz ieprieks izstradatajiem signalapstrades
panémieniem un iegutiem modeléSanas rezultatiem sekojosas jomas:
Laika notikumu mériSanas sistémas

Superlatjoslas tuvdarbibas impulsu vairakantenu radarsistéema

Inteligentas transporta sistémas — viedie auto un cela infrastruktira
Biomedicinas signalu registracija un apstrades sistemas

Uz rotacijas lenkiem balstitu parveidojumusistemas

Radiovilnu daudzcelu izplatiSanas.

Starpautomobilu komunikacijas sistémas mobilo objektu vietas noteikSana
Mobilie bezvadu ad-hoc tikli
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1. Laika notikumu mériSanas sistémas prototipu izveide, lai demonstrétu
iespéjas nodroSinat pikosekunzu precizitati dazados pielietojumos

|zstradati mériSanas sistémas prototipi:
« Attalumu merijjumiem satelitu lazerlokacija, |
« Laika notikumu registrésanai ar paaugstinatu veiktspéju,
- Dalita tikla laika mériSanas sistéma.
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Nozimigakas publikacijas:
* Yu. Artyukh, E. Boole, J.Bule. “Determination of correction function for reducing integral non-linearity of DSP-based event
timer.” Proc. 13th Biennial Baltic Electronics Conference (BEC2012), October 3-5, 2012, Tallinn, Estonia, pp.303-306.

* V. Vedins, A. Mezerips. “Reliability enhancement of event timer calibration by using a dual PLL for the calibrating signal
generation”. Proc. 13th Biennial Baltic Electronics Conference (BEC2012), October 3-5, 2012, Tallinn, Estonia, pp.113-114.

* A.S.Rybakov. Improvement of the Accuracy of the Temporal Position Estimation of the Gravity Center of an Analog
Signal on the Basis of Discrete samples, Automatic Control and Computer Sciences, 2011, Vol. 45, No. 6, pp. 301-313.

Izstradats promocijas darbs:
Kaspars Sudars "Datu ieguve no realas pasaules objektiem" Promocijas darbs aizstavéts LU 2012.
Rezultati prezentéti starptautiskas konferences:

13th Biennial Baltic Electronics Conference (BEC2012), October 3-5, 2012, Tallinn, Estonia.
16th International conference “Electronics 2012”, Palanga, Lithuania, 18-20 June 2012.




2. Superlatjoslas tuvdarbibas impulsu radara vairakantenu prototipa izstrade un ta
ieglto signalu efektivas apstrades optimizacija.
Modelu izveide Eksperimenti Apstrade un vizualizacija

2D lokacijas modelis Vairakantenu Pozicijas noteikSana un
— . 2D un 3D lokacijas testi vizualizacija
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Nozimigakas publikacijas:

* M. Greitans, V. Aristov, and T. Laimina “Application of the Karhunen-Loeve Transformation in Bio_Radiolocation: Breath Simulation”. ISSN 0146_4116,
Automatic Control and Computer Sciences, 2012, Vol. 46, No. 1, pp. 18-24. © Allerton Press, Inc., 2012.

+ V. Karklinsh “The “Up_and_Down” Method with a Variable Step in Digital Sampling Conversion”, ISSN 0146_4116, Automatic Control and Computer Sciences,
2012, Vol. 46, No. 1, pp. 34—40. © Allerton Press, Inc., 2012.

* ['pentaHc Mogpuc, Xepmanuc 3sangc, Apuctos Bnagnmup, “O6paboTka 3allyMneHHOro CBepXLWUpPOKONONMOCHOrO UMMNYNLCHOIO CUrHana MeTogom
rnaBHbIX KOMMNOHEHT”. AnbMaHax COBpeMEHHOM Hayku 1 obpasoBaHusa. Tamb6oB: NpamoTa, 2012. Ne 8. (63) , c. 30-35. ISSN 1993-5552.

* M. Greitans and V. Aristov, “Conservation of the Law of Phase Modulation for UWB Pulse Signals in the First Principal Component”, “Automatic Control
and Computer Sciences” Vol.46, Number 4, 2012, Allerton Press, Inc. pp.179-184. M.I'peitaHc n B. ApucTos, ,CoxpaHeHne 3akoHa chasosorn mogynsaumumn UWB
MMNYIbCHOrO CMrHana B NepBou rnaBHOM KOMNOHeHTe”, "ABTOMaTuKa U BblumcnuTensHasa TexHuka” - ABT, Beinyck No.4, 2012, c.47-54. Stenda referats:

Patenta pieteikums:
1)02.10.2012.g. Nr. P-12-152 . ,ZIGZAG (Bl QUAD) ANTENA, KONSTRUKTIVI SAJUGTA AR KOAKSIALO KABELLI’ Izgudrotaji: Modris GREITANS, Vladimirs
ARISTOVS, Gatis SUPOLS. Tpasnieks: Elektronikas un datorzinatnu institats.

Izstradats bakalaura darbs :
Janis Sneiders. “Objekta lokalizacija UWB radiolokacija” . Bakalaura darbs, aizstavéts LU 2012



3. Viedo transporta sensoru tiklu, tai skaita, auto mezglpunktu un satiksmé iesaistito

objektu arpus auto, izstrade —~~
802.11p standarta

komunikacija
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Nozimigakas publikacijas: ml
*A. Elsts, R. Balass, J. Judvaitis, R. Zviedris, G. Strazdins, A. Mednis, and L. Selavo. SADmote: A Ro _Sit_agand Cost-Effective Device for Environmental
Monitoring. A. Herkersdorf et al. (Eds.): ARCS 2012, LNCS 7179, pp. 225-237, 2012. Springer-Verlag Berlin Heidelberg 2012.
*A. Mednis. A Multimodal Approach for Determination of Vehicle Position. L. Niedrite et al. (Eds.): BIR 2011 Workshops, LNBIP 106, pp. 223—-235, 2012.

Springer-Verlag Berlin Heidelberg 2012.
}N Agafonovs, G. Strazdins, and M.Greitans. Accessible, Customizable, High-Performance IEEE 802.11p Vehicular Communication Solution. Proceedings

__

f International Workshop on Vehicular Communications and Applications (VCA 2012), p. 127-132, 2012. IEEE Xplore Digital lerary, 2012.
p . Mednis, A. Elsts, and L. Selavo. Embedded Solution for Road Condition Monitoring Using Vehicular Sensor Networks. Qroceedlngs of the 6th
International Conference on Application of Information and Communication Technologies (AICT 2012), p. 248-252, 2012. IE ELeXpress Conference
Publishing, 2012.

Izstradatie darbi: |
Maris Becs “Reala laika 3D pasiva datorredze” Magistra darbs (aizstavés RTU), vaditajs M.Greitans. J L
G.Strazdins. Bezvadu sensoru tiklu programmatiras arhitektiira efektivai lietojumprogrammu izstradei un jaunu platformu adaptacijai. Promocijas darbs < »
(tiks aizstavets LU 2013.g.)

A.Mednis. Dalttu sistému izmantoSana transporta Iidzek|u kustibas raksturlielumu fikséSana un apstradé. Promocijas darbs (tiks aizstavéts LU 2013.g.)
A.Elsts. letvars bezvadu sensoru tiklu lietojumprogrammu izstrades atviegloSanai . Promocijas darbs (tiks aizstavéts LU 2013.g.)

Nozimigakas starptautiskas konferences:

ARCS2012: International Conference on Architecture of Computing Systems, February 28 — March 2, 2012, Muenchen, Germany

VCA 2012: 1st International Workshop on Vehicular Communications and Applications, June 19, 2012, Ayia Napa, Cyprus

AICT 2012: The 6th International Conference on Application of Information and Communication Technologies, October 17 — 19, 2012, Tbilisi, Georgia



4. Biomedicinas signalu registracijas iekartu prototipu izstrade, iesaistot
sensoru tikla tehnologijas un attistitos signalapstrades algoritmus.

Raksturigie punkti
intereséjosa regiona

Plaukstas asinsvadu
tiklojuma struktiira personu
atpazisanai

meklésanai

Plaukstas attélu
izmantojosa
biometriska iekarta
(tiks aprobeéeta
Rigas domes ITC)

Sensoru tikls muguras
formas atpazisanai un
skoliozes arstésanai
(tiks aprobéts
rehabilitacijas centra)

Nozimigakas publikacijas:
A. Hermanis, K. Nesenbergs “Grid shaped accelerometer network for surface shape recognition”, in proc. of 2012 13th Biennial
Baltic Electronics Conference (BEC2012), Tallinn, Estonia, pp. 203-206, October 3-5, 2012 (par kuru ieguva labaka raksta

diplomu)

Izstradatie darbi:
Atis Hermanis “Inercialo sensoru tikls virsmas formas noteik§anai”. Magistra darbs aizstavéts RTU 2012, (vaditajs M. Greitans)

Alina Taranovska “EEG signalu pétijumi dazadu notikumu detektéSanai”. Bakalaura darbs aizstavets RTU 2012.

Rezultati prezentéti starptautiska konference:
13th Biennial Baltic Electronics Conference (BEC2012), October 3-5, 2012, Tallinn, Estonia.



5. Uz rotacijas lenkiem balstitas datu parraides iekartas prototipa izveide un jaunu

parveidojumu pielietojamibas izpéte radaros, att€élu apstrade, u.c., t.sk. materialzinatné).

Izveidots visparinata Jakobi rotatora algoritms un ta eksperimentals, uz CORDIC balstits, FPGA modulis.

Veikta visparinatas Jakobi matricas faktorizacija, kas izpilda visparinato rotaciju, izmantojot 5 realu vértibu rotacijas.
Izstradati Doplera radara signalu ciparapstrades algoritmi un izveidots eksperimentals FPGA modaulis.

Algoritmi un FPGA modulis |auj noteikt TL atrumu, joslu, izmé- Ir izstradati originali bloku sinhronizacijas
rus un aptuvenu formu (to klasifikacijai) divas kustibas joslas algoritms un neséjfrekvences nobides
noteikdanas algoritms izmantojot
kroskorelaciju ar unikalu datu sekvenci

Man ¥ T ¥ ¥ radar signal afier frequency detector]
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Nozimigakas publikacijas: -
*A. Aboltins, "Block Synchronization Using a Unique Word for a Generalized Unitary Rotation Based [¢:b b :a] iwiy

Communication System," presented at the IEEE BEC'2012 Conference, Oct. 3-5, 2012, Tallin, Estonia, in Proceedings of BEC'2012 conf., pp.

*M. Terauds, "Implementation of FPGA Based DSP Module for CW Doppler radar: Preliminary results", presented at the 30th presentation at IEEE Norchip 2012
Conference, in Proc. of Conf., Copenhagen, Denmark, Nov.12-13, 2012, 6 pages, P. Misans, U. Derums, V. Kanders, "FPGA Implementation of Elementary Generalized
Unitary Rotation with CORDIC Based Architecture: Preliminary results ", presented at the 30th presentation at IEEE Norchip 2012 Conference, in Proc. of Conf.,
Copenhagen, Denmark, Nov.12-13, 2012, 6 pages,

*A. Aboltins, "Carrier Frequency Offset Estimator Based on Unique Word Cross-correlation", presented at the IEEE TELFOR'2012, Conference, Nov. 20-22, 2012,
Belgrad, Serbia in Proc. of TELFOR'2012 conf., 6 pages.

Izstradats promocijas darbs:

Gatis Valters “FPGA Implementation of Parametrical Orthogonal Transform-Based Experimental DSP Devices" Aizstavéts RTU 2012.

Rezultati prezentéti 5-as (4 IEEE limena) starptautiskajas konferences:

16th International conference “Electronics 2012, 18-20 June 2012 ", Palanga, Lithuania (1 publ.), 13th IEEE Biennial Baltic Electronics Conference (BEC2012), October

3-5, 2012, Tallinn, Estonia (3 publ.), 30th IEEE Norchip 2012 Conference, Nov.12-13, 2012, Copenhagen, Denmark (2 publ.),IEEE European Modeling Symposium
EMS'2012, Nov. 14-16, 2012, Malta, Luga (1publ.), IEEE TELFOR'2012, Conference, Nov. 20-22, 2012, Belgrad, Serbia (1 publ.).

6. Radiovilnu daudzcelu izplatiSanas modelu attistiba.
Izpétitas metodes radiovilnu izplatiSanas modelu parametru noteikSanai, ievérojot atra fedinga apstak|us.
Izpétits Doplera nobides frekvences iespaids uz radiovilnu izplatiSanas mode|u parametriem.



7. Starpautomobilu komunikacijas sistémas modela izstrade un mobilo objektu vietas noteikSanas pétijumi,
izmantojot satelitu reallaika kinematikas datu apstradi.

Izstradats transporta lidzek|a parvietoSanas modelis, modeléjot noteikts datu parraides atrums starp kustigo objektu
un bazes staciju, ievérojot transporta lidzek|a atrumu un zudumus, kas rodas bazes stacijam parslédzoties.

Veikti precizitates pétijumi mobilo objektu vietas noteikSanai ar satelitu sistemu, izmantojot reallaika kinematikas datu
apstradi, komplekso datu apstradi un vairaku frekvenc¢u uztvéréju.

GPS sistema
Pozicijas noteiksana
Atruma nofeikzana.

Galvenie rezultati:

1. RTK rezims ir ievérojami
precizaks par paréjiem rezimiem;
2. DGPS rezims ir precizaks par
autonomo rezimu;

3. Rezultati apstiprinaja iespéju
izmantot RTK rezZimu dinamiskos
objektos.

DSR.C - speciali iedaliti fuvas
darbibas sakari

TFEE §02.11p, 5.9 GHz.
Kustibas mformacijas apmaina.

Nozimigakas publikacijas:

Ipatovs A., Pétersons E., Bogdanovs N. Evaluation of the Rate of the Data Transfer between Vehicles and Base Stations in Wireless Networks //
ABTOMaTKKa U BbluMCcNUTENbHAsA TexHuka. — 2012. — No.2. , 2012. - pp 31-41.

Jansons J. Goodput Analysis in Short Range Vehicle Network depends on Auto Traffic Parameters // in Proceediongs of ICDIPC2012, 2012. -
22.-25.

Jansons J., Pétersons E., Bogdanovs N. A Measurement Study of WLAN Link Recovery Using WDS in a Vehicular Environment // Proceedings
of the 13th Biennial Baltic Electronics Conference (BEC2012, 2012. - 173.-174.

Jansons J., Bogdanovs N., Ipatovs A. Vehicle-to-Infrastructure Communication Based on IEEE 802.11g // International Journal of Digital
Information and Wireless Communications. - Vol.2, No.1. (2012) 858.-862.

Jansons J., Pétersons E., Bogdanovs N. Vehicle-To-Infrastructure Communication Based on 802.11n Wireless Local Area Network Technology //
2nd Baltic Congress on Future Internet Communications (BCFIC 2012): 2012. - 26.-31.

Klaga A.Klaga J., Mitrofanovs I. GPS Receiver with Phase Measuring Precision Estimation// Proceedings of 13th Biennial Baltic Electronics
Conference (BEC2012), 2012. - 169.-172.

Belinska V., Kltaga A., Klaga J. Application of Rauch-Tung-Striebel Smoother Algorithm for Accuracy Improvement // Proceedings of 13th Biennial
Baltic Electronics Conference (BEC2012), 2012. - 157.-160.



8. Efektivitates paaugstinasana mobilos bezvadu ad-hoc tiklos

|zstradats algoritms daudzplismu video
| Marfrutélanas Tikla ) kodésanas parametru un celu izvélei optimalas

u = e R ot : - - . . = xs
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Nozimigakas publikacijas:

o Cikowskis, and | Slaiding, «Analysis OFf Wireless Ad-Hoc Network Parameters For Efficient Multipath Video
Transmission, : The Second International Conference on Digital Information Processing and Communications, Lithuania,
Klaipeda, 10-12. July, 2012, —pp. 17-22.2

o Cikowskis, | Slaiding and 5. Wdovins, "On Optimal Video Transmission over Multiple Paths in Wireless Ad-Hoc
Metworks " 20th Telecommunications Forum TELFOR 2012, 20 -22 Movember 2012, Belgrade, Serbia.



Projekta ,,Inovativas signalapstrades tehnologijas viedu un efektivu
elektronisko sistemu radisanai” sasnieqgto rezultatu kopsavilkums

. .. .. Kopa planotais Ieprieks sasniegtais . _ Kopa

Projekta izpildes rezultati skaits (2010-2011) Sasniegts 2012 gada.
Projekta ietvaros aizstaveto promocijas darbu 6 0 4 4
skaits
Projekta ietvaros aizstaveto bakalauru un 18 52 16 68
magistru darbi
Projekta iesaistito jauno zinatnieku skaits 10 | 7 8
Projekta iesaistito doktorantu skaits 10 10 10 20
Projekta ietvaros sagatavoto un zinatniskaja 48 42 25 67
periodika publicéto darbu skaits
Rezultatu prezentacijas starptautiskas 24 24 9 33
konferences
Programmas izpilditaju iesaiste starptautiskos 3 1 2 3
projektos
Patentu skaits 6 2 1 3
Izstradato konkurétspejigo tehnologiju un 7 2 4 6
inovativo produktu skaits
Izveidoto izméginajumu iekartu 16 5 13 18
(eksperimentalo maketu) skaits
Tehnologiju, metoZu, pilotiekartu vai 5 0 0 0
pakalpojumu skaits, kas aprob&ti uzpémumos.
Organizéto seminaru skaits 4 2 0 2
Daliba izstades 2 0 1 1
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