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Saturs

Parskats par projekta izpildi 3.posma

EDI BIGDATA - video datu apstrade drosai pilsetvidei
(vaditajs Kaspars Sudars)

EDI RADAR - ultraplatjoslas radaru izmantosana
(vaditajs Gatis Stipols)

EDI REMSENS - talizpetes datu izmantosana pilsetu izpetei
un monitoreésanai (vaditajs Ints Mednieks)

RTU Tl - optisko sakaru tiklu veidoSana pilsetas drosibas
jautajumu risinasanai (Andis Supe)

RTU BF — pilsetas udensapgades sistemas piesarnojuma

kontrole (Sandis Dejus) .




Planotie/sasniegtie rezultati 3.posma

Zinatniskas publikacijas: 6 / 8
Aizstaveti magistra darbi: 5/ 4
Aizstaveti bakalaura darbi: 3 /3
Prezentacijas konferencés: 1 / 7
Algoritmi: 2 / 2

pludu simulésana (EDI REMSENS)

trauksmes izzinosana (RTU BF)




Publikacijas
Publikacijas ar SNIP>1

1.Nescerecka, A., Juhna, T., Hammes, F., 2016. Behavior and stability of adenosine triphosphate (ATP) during chlorine
disinfection. Water Research 101, 490-497. doi:10.1016/j.watres.2016.05.087

Publikacijas SCOPUS vai WoS:

1.K. Sudars, 1.Bilinskis, E.Buls, Discrete Fourier Transform of the signals recovered by using high-performance Event
Timers, Baltic Electronics Conference 2016, Tallinn, Estonia (IEEE Xplore, SCOPUS).

2.Lorencs A, Mednieks I, Sinica-Sinavskis J. 2016 "Selection of Informative Bands for Classification of Hyperspectral
Images Based on Entropy", Proc. of BEC2016, the 15th Biennial Conference on Electronics and Embedded System:s.
Tallinn, Estonia on October 3-5, 2016. pp. 135-138 (IEEE Xplore, SCOPUS).

3.Aristov, V. (2016) Optimization of the transmitter pulse duration by the criterion of the radiation spectrum
maximization at a given frequency. Automatic Control and Computer Sciences. 50(4), 220-225. [Scopus] Springer Link.
4.Sergejs Olonkins, Vjaceslavs Bobrovs, Girts lvanovs “FOPA Pump Phase Modulation and Polarization Impact on
Generation of Idler Components”, Elektronika ir Electrotechnika, Vol.77, No.4, 2016, pp. 77-81, ISSN 1392-1215 (to be
included in SCOPUS).

5.LavrinoviCa, 1., Porins, J., BrUklitis, E., Supe, A. Evaluation of Effective Area and Nonlinearity Coefficient of Erbium-
Ytterbium Doped Optical Fibers. In: Progress in Electromagnetics Research Symposium (PIERS 2016): Proceedings,
China, Shanghai, 8-11 August, 2016. Shanghai: The Electromagnetics Academy, 2016, pp.1-5. ISBN 78-1-934142-30-1.
ISSN 1559-9450. e-ISSN 1559-8985 (to be included in SCOPUS).

6.Nescerecka, A., Hammes, F., Juhna, T., 2016. A pipeline for developing and testing staining protocols for flow
cytometry, demonstrated with SYBR Green | and propidium iodide viability staining. Journal of Microbiological
Methods 131, 172-180. d0i:10.1016/j.mimet.2016.10.022.

7.K. Sudars, Face Recognition Face2vec Based on Deep Learning: Small Database Case, Automatic Control and
Computer Science (accepted).

8.A.Lorencs, |.Mednieks, J.Sinica-Sinavskis. "Informative hyperspectral band subset selection based on entropy" (in
preparation to submit to IEEE JSTARS journal).

Citas zinatniskas publikacijas

1.Aristov V. Karhunen Loeve Transform As a Tool to Eliminate Signal's Redundancy, When Small Targets Detection.
Sciences of Europe. Vol 2, Ne 2, 2016. Praha, Czech Republic.

2.Dejus, S., Rusenieks, R., Nescerecka, A., Nazarovs, S., Juhna, T., Long Term Drinking Water Quality Monitoring in
Drinking Water Supply Systems by On-Line Sensors, Book of Abstracts, 8th Eastern European Young Water
Profesionals Conference, Gdansk, Poland, 2016, p.73-74, ISBN 978-83-7493-936-2




Zinojumi konferences

1. K. Sudars, I.Bilinskis, E.Buls, Discrete Fourier Transform of the signals recovered by using high-performance Event
Timers, Baltic Electronics Conference 2016, Tallinn, Estonia.

2. Lorencs A, Mednieks |, Sinica-Sinavskis J. 2016 "Selection of Informative Bands for Classification of Hyperspectral
Images Based on Entropy", Proc. of BEC2016, the 15th Biennial Conference on Electronics and Embedded Systems.
Tallinn, Estonia on October 3-5, 2016.

3. Shakya, S., Supe, A., LavrinoviCa, I., Spoltis, S., Porins, J. Different Optical Fiber Nonlinear Coefficient Experimental
Measurements. No: Proceedings of 6th International Workshop on Fiber Optics in Access Networks (FOAN 2016),
2016, 1.-4.1pp (to be included in SCOPUS).

RTU BF grupas rezultati prezentéti $adas starptautiskas konferenceés:

4. RTU 57th international scientific conference in the “Heat, Gas and Water Technology” subsection (12th October,
Riga, Latvia)

5. RTU 57th international scientific conference in the “Smart Biotechnologies” subsection (17th October, Riga, Latvia)

IWA Microbial Ecology in Water Engineering & Biofilms 2016 (4-7th September, Copenhagen, Denmark)

7. IWA 8th Eastern European Young Water Professionals Conference, Gdansk, Poland, 12-14 May 2016

o

Aizstaveti magistra darbi

1. Valts Dilendorfs “Effectiveness Evaluation of Dispersion Compensation Methods in FOTS ” (Vaditajs Dr.sc.ing.
VjaCeslavs Bobrovs), aizstavéts 2016;

2. JUlija Putrina ” EDFA Characteristics and Working Principle Evaluation in FOTS” (VadTtajs Prof. Dr.sc.ing. VjaCeslavs
Bobrovs), aizstavéts 2016];

3. Reinis Grlinvalds “Dispersion analysis in OPGW transmission lines” (VadTtajs Prof. Dr.sc.ing. Jurgis Porins)
aizstavets 2016;

4. Vladislavs BiCkovs “Research of RAMAN Amplification in Fiber-optic Communication Systems” (Vaditajs Prof.
Dr.sc.ing. VjaCeslavs Bobrovs), aizstavéts 2016.




EDI BigData grupa

Aktivitate: Lielapjoma pilsétvides video un citu sensoru signalu savaksana
un analize, izmantojot augstas veiktsp€jas skaitloSanas resursus

Uzdevums: Attistit video analizes algoritmus un metodes ieprieks zinamu
darbibu vai notikumu scenariju atpazisanai pilsétas droSibas veicinasanai

Grupas cilveki:
Kaspars Sudars
Roberts Kadikis
RicCards Cacurs

3. posma apakSuzdevumi: =] Qb
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Unikalu objektu atpazisana

attelos: cilveku seju atpazisana
(Kaspars Sudars)

Uzdevums:

1. Objektu, attelotu bilde, reprezentet ar pazimju vektoru
2. Novertet dzilas apmacibas pieeju deskriptoru veidoSana

Paslaik labakais seju identificeSanas rezultats:

Google FaceNet sistema sasniedz 99.63% precizitati uz LFW (Labeled Faces in the Wild)
datubazes (publikacija: Florian Schroff, Dmitry Kalenichenko, James Philbin,

FaceNet: A Unified Embedding For Face Recognition and Clustering,

arXiv:1503.03832, 2015)




Face2vec
Unikalu objektu atpaziSana

COLOR-FERET

Trenina kopa:
10148 atteli
905 klases

Parbaudes kopa:
1190 bildes
108 klases

Pazimju
vektors

Neironu tikls .




Klase (personas .
vards) atrasta uzreiz,
[precizitate, %]

Klase atrasta 2
meéeginajumos, [%]

Rezultati

MNT-1,
Color-FERET
datubaze
(VPP 2. posms)

52.27

68.51

MNT-2,
Color-FERET-fa-fb
datubaze,
(tagad)

94.94

97.98




Kustigu objektu atklasana attélos
(Roberts Kadikis)
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Kustigu objektu detektésanai attélos ar linijas detektoru
nepiecieSams liels apjoms markéetu datu.




Vienkarsi objekti
Unreal Engine 4

Ripojosu lodTsu
simulators

Vizualas skriptésanasfat
sistéma



Skats no kameras

Vienkarsi objekti
Unreal Engine 4

Sagenerétas 8.9 stundas
markétu datu .




EDI BigData rezultatu kopsavilkums

Izstradata seju atpaziSanas sistéma sasniedz 94.94% precizitati uz
COLOR-FERET datu bazes. Rezultatu iespéjams uzlabot, jo
paradijusas jaunas markéetas datubazes: MS-Celeb-1M, YouTube-8M un
IMDB-WIKI.

Pienemts publicésanai raksts K. Sudars, Face Recognition Face2vec
Based on Deep Learning: Small Database Case, Automatic Control and
Computer Science

Publicéts raksts K. Sudars, I.Bilinskis, E.Buls, Discrete Fourier
Transform of the signals recovered by using high-performance Event
Timers, Baltic Electronics Conference 2016, Tallinn, Estonia




EDI RADAR
(Gatis Stipols)

3. posma uzdevumi:

1.No objektiem atstaroto signalu apstrades metozu izstrade un
eksperimentala parbaude telpas izmainu un objektu parvietojumu
(trajektoriju) noteiksanai.

2.Ultra-platjoslas radaru sensoru modulu uzlaboSana sensoru
taldarbibas palielinasanai.




coordinate y (cm)

Kustigu objektu izsekosana telpa (2D)
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* Izmantojot 1 raiditaju un 3 uztveréjus, var noteikt objektu stavokli telpa
 Kompensé atstarojumus no telpa esosSiem statiskiem objektiem




Iekartas kalibresana
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kompensé laika nobides, izmantojot metala plaksni zinama vieta
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Cilveka izsekosSana telpa (2D)
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Tehnologija ir eksperimentalas parbaudes [TmenT (TRL 3 — proof of concept)




Daliba izstade
Minox
2016

lzgudrojumu un
inovaciju izstadée
demonstréta:
lerice attalinatai
dzivibas pazimju
(elposanas,
sirdsdarbibas)
noteikSanai

lzmantots tuvas
darbtbas impulsu
radars
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KonstruKkciju izpete, izmantojot zemes

zondesanas un sienas zondesanas radaru
(bakalaura darbs)

1=0.125 m 1=0.5m

suojeg

i,

Sample number

EDI radar B-scan
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Discrete values




Telpu izmainu un objektu kustibas noteikSanas
sensoru risinajumi (1) (bakalaura darbs)

o Ultraskanas sensora
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Telpu izmainu un objektu kustibas noteiksanas
sensoru risinajumi (2) (bakalaura darbs)

C)




Rezultatu apkopojums

Publikacijas zinatniskos Zurnalos

1)Aristov V. (2016) Karhunen loeve transform as a tool to eliminate signal's redundancy, when
small targets detection. Sciences of Europe. Vol 2, Ne 2

2)Aristov, V. (2016) Optimization of the transmitter pulse duration by the criterion of the radiation
spectrum maximization at a given frequency. Automatic Control and Computer Sciences. 50(4), 220-
225. [Scopus]

Projekta ietvaros izstradati un aizstaveti bakalauru darbi

1)Bérzins R. (2016) Konstrukciju izpete, izmantojot zemes zondeésanas un sienas zondeésanas
radaru. Rigas Tehniska universitate. https://ndr.rtu.lv/lv/view/15574/

2)Lobanovs E. (2016) Telpu izmainu un objektu kustibas noteikSanas sensoru risinajumi. Rigas
Tehniska universitate. https://ndr.rtu.lv/Iv/view/16465/

Daliba izstade: prezentéts ierices prototips

1.Izgudrojumu un inovaciju izstade MINOX 2016. 2016. gada 7.-8. oktobrl, Rigas Tehniskas
universitates Dizaina centra, Kipsalas iela 6, Riga. Prezentéta: lerice attalinatai dzivibas pazimju (
elposanas, sirdsdarbibas) noteiksanai.




EDI REMSENS

3.posma uzdevumi:

Pilsétu zemes izmanto$anas un vegetacijas izplatibas
karsu veidoSana GIS sistémai ar izmainam laika

Algoritma izstrade pilsetu teritorijas applusanas
prognozésanai, izmantojot zemes virsmas modelu
veidosanu no LIDAR datiem

Informativu spektra joslu izvele hiperspektralo attelu
klasifikacijai




Pilsétu zemes izmantosanas un vegetacijas

izplatibas karsu veidosana
(Martins Pukitis)

Uzdevums — izveidot kartes, kas raksturo:
* Vegetacijasizmainas
* Vegetacijastipus

Karsu veidoSana ir izmantoti Sentinel-2 dati, kas iegGti ar gada intervalu

Vegetacijas noteik§anaiir lietots NDVI (Normalized Difference Vegetation
Index)

e NDVI = NIR-RED

NIR+RED

Zemes izmantos$anas kartésana veikta, izmantojot Beijesa klasifikatoru, kas
balstits uz Gausa sadalijjumu

IntegréSana GIS tiks veikta, izmantojot Python modulus




Sentinel-2A multispektralais attels 24.08.2015




Sentinel-2A multispektralais attels 10.09.2016




Vegetacijas izplatiba

Izteikta
vegetacija

. Zema
vegetacija
Nav

vegetacijas




Vegetacijas izmainas 2015./2016.

Vegetacijas

pieaugums
Vegetacijas
samazinasanas
Vegetacija bez

izmainam




Vegetacijas klasifikacija 24.08.2015

Plavas

Lapu koki
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Nav

vegetacijas




Vegetacijas Klasifikacija 10.09.2016

Plavas

Lapu koki

vegetacijas




Klasifikacijas precizitate

‘Lapu koki' 'Skuju koki' 'Plavas' 'KrGmi' 'Nav vegetacijas'
'Lapu koki' 86% 2% 0% 12% 1%
'Skuju koki' 6% 92% 0% 1% 1%
'Plavas' 0% 0% 100% 0% 0%
"Krami' 7% 5% 0% 88% 0%
'Nav vegetacijas' 0% 0% 0% 0% 100%
24.08.2015 98,8%

‘Lapu koki' 'Skuju koki' 'Plavas' 'KrGmi' 'Nav vegetacijas'
'Lapu koki' 91% 1% 1% 6% 1%
'Skuju koki' 7% 93% 0% 0% 0%
'Plavas' 0% 0% 100% 0% 0%
"Krami' 5% 7% 0% 89% 0%
'Nav vegetacijas' 0% 0% 0% 0% 100%

10.09.2016 98,9%




24.08.2015

Klasifikacijas salidzinajums 2015./2016.g.

'Lapu koki'
'Skuju koki'
'Plavas’
'Krdmi'

'Nav veg@etacijas'

'Lapu koki'

10.09.2016
'Skuju koki' 'Plavas’
75% 6%
8% 87%
34% 0%
35% 43%
11% 1%

8%
0%
48%
1%

0%

'Krami'

2%
4%
0%
20%

0%

'Nav vegetacijas'
9%

1%

18%

1%

87%

79,4%




Pilsetu teritoriju applisanas modelésana,
izmantojot LIDAR datus

Dati un to prieksapstrade (sakotneja augstuma v.j.l.
mode]a izveidosSana)
Trukstoso augstuma datu imitesana interpolejot:
Ezeri
Upes
Parejie
Pludu imitesana (MATLAB programma)
Upes pikselu augstumu palielinasana
Upes krasta linijas izdaliSana
Parpluduso pikselu augstuma maina

1.-3. solu iteracijas, kamer neviens pikselis nav izmainits




Dati / Sakotnejais modelis

Latvijas Geotelpiskas informacijas agentliras
lazerskanesanas dati

Riga un apkartne (575 GB)

Vidéjais blivums- 4 punkti / m?

Vairuma gadijumu nav atstarojumu no Udens
Izdalitais rajons- Gaujas lejtece

Sakotnéja modela veidosana

Rezgis 1m x 1m
Zemaka punkta atrasana katra piksela ietvaros
Medianas filtrs 3x3 pikseliem

Vizualizacija ar krasu, pikseli bez informacijas- balti
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Trukstoso augstuma datu imitésana

Ezeri:
Atzime ezera punktu
Punkta apkartne izdala ezera objektu

Aizstaj ezera augstuma pikselus ar zemako augstumu krasta,
atmetot 2% «izlecéjus»

(Ja ezers savienots ar upi, pirms apstrades norobezo to)
Upes:
Atzime upes vidusliniju no ietekas uz augsu

Viduslinijas apkartné meklé zemakos krastu punktus un izveido
viduslinijas augstuma v.j.l. likni

Upes pikseliem pieSkir augstuma vertibu no tuvaka viduslinijas
piksela

Parejie objekti: pieskir augstumus tapat ka ezeriem

* demonstracija .




HORL I b e

}'-b*L-_ '

I‘F_Q-‘-

Ll [




Pludu imitesana

Pludu imitesana (MATLAB programma)
Upes pikselu augstumu palielinasana
Upes krasta linijas izdaliSana

Parpluduso pikselu augstuma maina (visi upes pikseli tiek pacelti
par vienadu lielumu)

1.-3. solu iteracijas, kamer neviens pikselis nav izmainits

* demonstracija
Problemas:

Darbojas lokali — nav nemti véra sarezgitakas tidens cel$anas
Ipatnibas (nevar [imenis pacelties jira © )

Atrdarbiba
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Pludu imitesanas programma

Funkcijas:
Atvert modeli / Saglabat modeli / Saglabat fragmentu
Augstuma vizualizacija ar krasu / diapazona maina
Piepildit ezeru / upi / paréjos / Norobezot objektus / Atcelt
pedejo piepildiSanas operaciju
Imitét Udens celSsanos (partraukt / atsakt) / Norobezot plidu
fragmentu upe

Kompileta MATLAB programma darbam Windows vide
Talakais darbs:
Atrdarbibas palielinasana

Udens celSanas modela pilnveidosana

Modela izveide Rigai




Informativu spektra joslu izvele
hiperspektralo attelu klasifikacijai

Turpinati teoretiski petljumi
Publikacija un zinojums konference:

Lorencs A, Mednieks I, Sinica-Sinavskis J. 2016 "Selection of
Informative Bands for Classification of Hyperspectral Images Based
on Entropy", Proc. of BEC2016, the 15th Biennial Conference on
Electronics and Embedded Systems. Tallinn, Estonia on October 3-5,
2016. pp. 135-138 (IEEE Xplore, SCOPUS)

Tiek gatavota publikacija:

A.Lorencs, I.Mednieks, J.Sinica-Sinavskis. "Informative hyperspectral
band subset selection based on entropy"

(zurnalam IEEE JSTARS ar SNIP>1)




Paldies par uzmanibu!




