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Par InBIT projektu

Projekta visparigais merkis:

Veicinat papildu cilvekresursu piesaisti zinatnei, veidojot jaunu starpdisciplinaru
zinatnisko grupu, kuras zinatniskajam un pétnieciskajam darbam piesaista jaunos
zinatniekus un arvalstu zinatniekus. Izveidota grupa izstradas un aprobés jaunas
tehnologijas un ierices biomedicinisko attélu iegtsanai un apstradei.

Projekta specifiskais (zinatniskais) merkis:

|zstradat un kliniski aprobét inovativas metodes un ierices neinvazivai multimodalu
adas attelu veidosanai un apstradei, lai identificétu un klasificétu specifiskus adas
bojajumus, ka art lai nodrosinatu bezkontakta sirdsdarbibas un asinsrites monitoringu.
Projekta izpildes termins: 2013.gada 1.septembris — 2015.gada 31.augusts.

Projekta kopejais finansejums: 349396 LVL, no ta ESF finanséjums 323086 LVL.

Projekta majas lapa: http://www.edi.lv/Iv/projekti/es-projekti/11120-inbit/

Ints Mednieks INBIT seminars 27.08.2015
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INBIT daltbnieki

starpdisciplinara zinatniska grupa

Projekta zinatniskais vaditaji
Ints Mednieks EDI datorzinatnu doktors
Aivars Lorencs EDI matematikas habilitetais doktors

Jaunie zinatnieki

Jekaterina Bula EDI Inzenierzinatnu doktors

Kristine Azarjana EDI medicinas doktors

Mindaugas Tamositnas ASI fizikas doktors, arvalstu zinatnieks
Dainis Jakovels AS| fizikas doktors, proj. zin. vad. no LU
Doktoranti

Inga Saknite ASI fizikas doktorants

Gita Krievina EDI biologijas doktorants

Dmitrijs Bliznuks AS| inZenierzinatnu doktorants
Roberts Kadikis EDI inZenierzinatnu doktorants

Juris Sinica-Sinavskis EDI datorzinatnu doktorants
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INBIT projekta galvenie rezultati

O Izstradata jauna multimodala biomedicinas datu atteloSanas tehnologija, kas apvieno:
* remisijas spektralo atteloSanu
» fluorescences spektralo attéloSanu
 lazerspeklu attelosanu
O Izstradata, patentéta un izgatavota ierice, kas realize So tehnologiju
O Izstradata jaunu melanomas atskirsanas metode no dzimumzimes, ko var realizét ar
jaunas ierices palidzibu
O Izstradatas jaunas attelu apstrades metodes:
o attélu registracijai
» adas veidojumu segmentacijai attelos
* hromoforu kartéesanai
O Izstradatas metodes un veikti eksperimenti
 lazerspeklu analizé — izveidota LASCI ierice uz mobila talruna bazes
« adas mitruma noteikSanai — izveidoti eksperimentali stendi, veikti méerijumi
« taukaudu segmentesana — izveidota metode DT attélu apstradei
» elektro- un sonoforéezes efektivitates péetijumi, izmantojot fluorescences attélus

Ints Mednieks INBIT seminars 27.08.2015




INBIT publikacijas

Zurnalu raksti

1. A. Lorencs, I. Mednieks, J. Sinica-Sinavskis, "Simplified Classification of Multispectral Image Fragments"
Elektronika Ir Elektrotechnika, Vol. 20, No.6, 2014, pp. 136-139.

2. |. Saknite, D. Jakovels, J. Spigulis, "Diffuse reflectance and fluorescence multispectral imaging system for
assessment of skin," Proc. of SPIE Vol.9129 Ipp. 91293H-1 - 91293H-6.

3. D. Jakovels, I. Saknite, J. Spigulis, "Implementation of laser speckle contrast analysis as connection kit for
mobile phone for assessment of skin blood flow," Proc. of SPIE V0l.9129 pp. 91293I-1 - 91293|-8.

4. M. Tamosianas, D.Jakovels, A.Lihacovs, A.Kilikevi¢ius, J.Baltusnikas, R.Kadikis, S.Satkauskas, "Application of
fluorescence spectroscopy and multispectral imaging for non-invasive estimation of GFP transfection
efficiency,"” Proc. of SPIE Vol.9421, 94210M, 2014.

5. D. Jakovels, I. Saknite, G. Krievina, J. Zaharans, J. Spigulis, *Mobile phone based laser speckle contrast imager
for assessment of skin blood flow," Proc. of SPIE Vol.9421, 94210J, 2014.

6. |. Saknite, J. Spigulis, "Determination of in vivo skin moisture level by near-infrared reflectance spectroscopy,”
Proc. SPIE, 9332, 93320Y, 2015.

7. R. Kadikis, "Registration Method for Multispectral Skin Images," In Radioelektronika, Proc.25th International
Conference, IEEE, 2015, pp.232-235.

8. A. Lorencs, J. Sinica-Sinavskis, D. Jakovels, I. Mednieks, "Melanoma-Nevus Discrimination Based on Image
Statistics in Few Spectral Channels," Elektronika Ir Elektrotechnika, iesniegts publicesanai.

Patents
9. A. Lorencs, |. Mednieks, J. Sinica-Sinavskis, D. Jakovels, D. Bliznuks, "lerice adas melanomas atSkirSanai no
labdabigas dzimumzimes," LR patents Nr.14998, publicéts 20.08.2015.
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INBIT rezultatu prezentacijas konferences

10.

11.
12.

13.

14.

15.

16.

A. Lorencs, I. Mednieks, J. Sinica-Sinavskis, "Simplified Classification of Multispectral Image Fragments”. Konference “Electronics 2014", 16.-18.06.2014.,
Palanga, Lietuva.

I. Saknite, A. Silapetere, J. Spigulis, "Phantoms used for mapping of skin chromophores by multi-spectral imaging," Konference "Biomedical Optics 2014", 2014.,
Maiami, ASV.

I. Saknite, D. Jakovels, G. Krievina, J. Spigulis, “Diffuse reflectance and fluorescence measurements of skin by multispectral imaging system,” 10th international
Young Scientist conference "DOC 2014", 9.-12.04.2014., Riga, Latvija.

D. Jakovels, I. Saknite, J. Spigulis, "Assessment of changes in skin blood flow by mobile phone and laser illumination,” 10th international Young Scientist
conference "DOC 2014", 9.-12.04.2014., Riga, Latvija.

I. Saknite, D. Jakovels, J. Spigulis, "Diffuse reflectance and fluorescence multispectral imaging system for assessment of skin”. Konference "SPIE Photonics
Europe 2014", 14.-17.04.2014., Brisele, Belgija..

D. Jakovels, I. Saknite, J. Spigulis, “Implementation of laser speckle contrast analysis as connection kit for mobile phone for assessment of skin blood flow”.
Konference "SPIE Photonics Europe 2014", 14.- 17.04.2014, Brisele, Belgija.

D. Jakovels, I. Saknite, G. Krievina, J. Zaharans, J. Spigulis, “Mobile phone based laser speckle contrast imager for assessment of skin blood flow”. Eighth
International Conference on Advanced Optical Materials and Devices "AOMD-8", 25.-27.08.2014, Riga, Latvija.

M. Tamosianas, D.Jakovels, A.Lihagovs, A.Kilikevigius, J.Baltudnikas, R.Kadikis, S.Satkauskas, “Application of fluorescence spectroscopy and multispectral imaging
for non-invasive estimation of GFP transfection efficiency”. Eighth International Conference on Advanced Optical Materials and Devices "AOMD-8", 25.-
27.08.2014, Riga, Latvija.

I. Saknite, J. Spigulis, "Determination of in vivo skin moisture level by near-infrared reflectance spectroscopy"”. Konference "SPIE Photonics West 2015", 7.-
12.02.2015., Sanfrancisko, ASV.

I. Saknite, A. Zavorins, D. Jakovels, J. Spigulis, J. Kisis, “Estimation of rosacea treatment effectiveness by RGB imaging”, 11th International Young Scientist
Conference "DOC 2015", 8.-10.04.2015., Riga, Latvija.

R. Kadikis, "Method for registration of multispectral images". 11th International Young Scientist Conference "DOC 2015", 8.-10.04.2015., Riga, Latvija.

R. Kadikis, "Registration Method for Multispectral Skin Images”. MAREW2015, 25th International Conference "Radioelektronika 2015", 21.-22.4.2015.,
Pardubice, Cehija.

D.Jakovels, "Benign — atypical nevi discrimination using diffuse reflectance and fluorescence multispectral imaging system™. 3rd International Conference on
Biophotonics 20.-22.05.2015., Florence, Italija.

D.Bliznuks, "Mobile platform for online processing of multimodal skin optical images". 3rd International Conference on Biophotonics 20.-22.05.2015., Florence,
Italija.

K. Azarjana, A. Ozola, D. Ruklisa, I. Cema, D.Pjanova, "Melanoma Prognostic Factors Associated with Metastases”. Poster, 23rd World Congress of Dermatology,
8.-13.06, 2015., Vankavera, Kanada.

G.Krievina, I. Skuja, V. Silina, P. Tretjakovs, "Blood Pressure Association with Segmented Abdominal Fat", Konference "Physiology 2015", 6.-8.06.2015., Kardifa,
Lielbritanija.
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INBIT seminars 05.12.2014

Kristine Azarjana
Adas veidojumu diagnostika kliniskaja
prakse

Inga Saknite

LU ASl izstradata aparatlra adas veidojumu
remisijas un fluorescences attélu
ieghsanai, laboratorijasizpétes rezultati

Roberts Kadikis
Algoritmi multispektralo attelu registracijai
un veidojumu segmentacijai

Juris Sinica-Sinavskis
Adas hromoforu kartéanas problému
risinajumiun iegatie rezultati

Dainis Jakovels
Lazerspeklu izmantosana asins plismas
novértésanaiada

Mindaugas Tamosiunas
Fluorescences spektroskopijas
izmantosanain vivo elektroforezes un
sonoforézes efektivitates
novertésanaizalu ievadisanai SGnas

Aivars Lorencs

Melanomas / dzimumzimes klasifikacijas
metode, izmantojot neliela skaita
spektralo joslu informaciju

http://www.edi.lv/Iv/projekti/es-projekti/11120-inbit/

Ints Mednieks

INBIT seminars

27.08.2015
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INBIT seminara 27.08.2015 dienas kartiba

9:30-9:40 levads. InBiT projekta izpilde un 11:30-11:50 Fluorescences spektroskopijas un
secinajumi (Ints Mednieks) multispektralo attélu izmantoSana neinvazivai
9:40-10:00 Adas veidojumu diagnostika. GFP transfekcijas efektivitates novértésanai:
Jaunakas tendences (Kristine Azarjana) jaunakie rezultati (Mindaugas Tamosiunas)
10:00-10:20 Névusu — melanomas atskirsana,

izmantojot multispektralus attélus: jaunakie 11:50-12:10 Abdominalo un nieru sinusu
rezultati (Dainis Jakovels) taukaudu segmentésana datortomografijas

10:20-10:40 Maksligo neironu tiklu izmanto3ana attélos (Gita Krievina)
veidojumu segmentacijai adas attélos (Roberts

Kadikis) 12:10-12:30 Projekta izstradata iekarta
10:40-11:00 Adas mitruma limena noteik$ana ar multimodalu adas attélu iegi$anai (Dmitrijs
tuva infrasarkana diapazona spektroskopijas Bliznuks)

palidzibu (Inga Saknite)
12:30-12:50 Ar projekta izstradatas iekartas
palidzibu ieglto attélu apstrades
11:00-11:30 Kafijas pauze programmatura (Roberts Kadikis)
lekartas demonstracija, diskusijas

Fﬂi Ints Mednieks INBIT seminars 27.08.2015
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Adas veidojumu diagnostika.
Jaunakas tendences.

Dr. med. Kristine Azarjana
dermatologs

EDI
RSU
Lazerplasikas klinika

Riga, 27.08.2015.

ESF projekts Nr. 2013/0009/1DP/1.1.1.2.0/13/APIA/VIAA/014
“Inovativas biomedicinisko attélu iegaSanas un apstrades tehnologijas (InBiT)”



Pigmentveidojumi

Nevus ir labdabigs audzejs no pigmentveidojoSam un nevus sinam.
Tie var bat virspuséji izvietoti — makulozi, jaukti un intradermali —
papulozi (atbilstosi pigments ir epiderma un derma vai tikai derma).
— Spitz nevus — veidots no varpstveida un epiteloidam sanam, khniski
tas ir gluds, sarts, apaligam robezam,
— Zilais nevus ir teraudpeléks neliels mezglins, kas lidzigs nodularai
melanomai,

— Displastiskais nevus ir asimetrisks vairakas asis, ar neregularu
robezu, nevienmerigu pigmentaciju un dazadam krasam, diametra
— lielaks par 5 mm.
Melanoma ir laundabigs adas audzéjs no pigmentveidojosam
stinam — nevus un melanocttiem. Izskir Cetras audzéja formas:
lentigo maligna, virspuséja, nodulara un akrala lentiginoza
melanoma.



Riska grupas veidojumi

egtas melanocitu nevocelularas dzimumzimes
Dispalstiskie jeb atipiskie nevusi

_entigo maligna

Gigantiskie iedzimtie nevusi

50-80% gadijumu melanoma attistas “de novo™!



Adas véza diagnostika

e Gimenes arsts
* Visas adas apskate

 Dermatologs:
— kliniska apskate
— dermatoskopija
— biopsija



Melanoma

© 2000°Gaid8nna SA™ 1 1 i Sy 046288V




Melanoma




42 g.v. sieviete

Pigmentéta makula uz vaiga



Dermatoskopija:  viegli  izteikts  anulari-granulars
zZimejums, zili-pelékas lodites, ieziméjas romboidas

struktaras.



Dermatoskopija

 Dermatoskopija (dermoskopija, epiluminiscenta

mikroskopija) — Iin vivo diagnostiska metode
melanomas agrinal diagnostikali un
nigmentveidojumu diferencialdiagnostikai.

 Dermoskopija lauj identificet daudzas struktdras,
Krasas un asinsvadus, kas nav izveértéjami ar
neapbrunotu aci.

 Dermatoskopijas pielietosana palielina diagnostikas
precizitati par 5-30% atkariba no adas veidojuma
veida un arsta pieredzes.










INTUICIJA + PIEREDZE

* Visparejo veidojuma pazimju analize
* Neglita pilena pazime
 Veidojuma izmainas i1sa laika posma
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Dispalstisks nevus




Dispalstisks nevu




Melanocitu veidojumi

“Neglita pilena”’pazime
(Ugly duckling)
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Dermatoskopija

 Visu adas veidojumu izmeklesana
 Aizdomigu veidojumu izdalisana
 Papildus nepieciesamibas gadijuma tiek

velkta:

— videodermoskopija

— ultrasonografija

— konfokala mikroskopija

— optiska koherences tomografija



Konfokala mikroskopija

In vivo neinvaziva metode, kas |auj apskatit
epidermu un papilaro dermu histologiskaja limeni
ar labu kontrastu

Fokusets lazera stars skané adas virsmu un
penetré audos. Attels balstas uz atsevisku adas
Sunu un anatomisko struktaru dazadajiem
refleksijas indeksiem.

Atteli ir horizontali un paraléli adal

Vairak piemérota amelanotisku melanomu un
“collision” veidojumu diagnostikal



Melanoma

Dermatoskopiskais
attels

Konfokalas mikroskopijas
attels




Augstas frekvences ultrasonografija

Adas veidojumu diagnostikai izmanto augstu
frekvencu US (20-100MHz).

US penetracijas dzilums — [idz 8 mm, izskirtspeja —
80-200 pm.

Grati diferencet melanomu no iekaisigiem
Infiltratiem (abi hipoehogeni), tas trauce precizi
noteikt melanomas dzilumu.

Gratibas ar hiperkeratotisku adas veidojumu

biezuma noteikSanu, apgratinata plaukstu un
pedu melanomu diagnostika (eho-efekta aizture).






Optiska koherences tomografija

Parsvara izmanto adas veidojumu skriningam
zinatniskos nolakos;

Neinvaziva metode, kas balstas uz infrasarkanas
gaismas izmantosanu (izskirtspeja 3-15um);
Jatigaka metode par US un KMR. Izskirtspéja sliktaka

neka optiskal mikroskopijai, bet ar So metodi var
“redzet” salidzinosi dzilak.

Var tikt izmekléti veidojumi art ar hiperkaratotisku
virsmu, t. sk. uz plaukstam un pedam, ka arn mutes
glotada;

Nevar izmekléet veidojumus, kas ir biezaki par 1 mm.






Elektriska impedances spektroskopija

o Sauc par “elektrisko biopsiju”
 Izmanto dazadu audzeju diagnostikal

e Tiek salidzinata veselo un slimo audu
elektriska vaditspeja un caurlaidiba

* Metode vel Ir izstrades procesa un
pielietojums dermatologija vél nav lidz galam
skaidrs.



Tape stripping mMRNA

(epidermalas genetiskas informacijas iegusana)

e Epidermas (stratum corneum) RNS neinvaziva
savakSana ar [imlentu

» SGinu RNS analize izmantojot PKR






» 1655.0. P. Borelus un 1663. g. Kohlhaus -
pirmie veica adas virsmas mikroskopiju
Tie bija pirmie méginajumi “in vivo” adas
veldojumu diagnostikal

« 1989.0, 1990.g O. Braun-Falco — izveidoja

pirmo portativo dermatoskopu, kas bija erts
un piemeérots ikdienas lietosanai

e 2015.9. ...
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Benign — atypical nevi discrimination using
diffuse reflectance and fluorescence
multispectral imaging system

Dainis Jakovels

Biophotonics Laboratory

Institute of Atomic Physics and Spectroscopy
University of Latvia

E-mail: dainis.jakovels@Iu.lv


mailto:dainis.jakovels@lu.lv

Motivation: Why atypical nevi?

» Early detection of melanoma is of great
Interest for dermatologists, but most of the
observed melanomas are already in late
stage of development.

» Atypical nevi are not considered to be
malignant, but are suspects that should be
detected and monitored over time as they
may resemble melanoma.

Our previous studies on melanoma:

- I. Kuzmina, I. Diebele, D. Jakovels, J. Spigulis, L. Valeine, J. Kapostinsh, and A. Berzina, “Towards non-contact skin melanoma
selection by multi-spectral imaging analysis,” J. Biomed. Opt. 16(6), 060502 (2011)

- |. Diebele, I. Kuzmina, A. Lihachev, J. Kapostinsh, A. Derjabo, L. Valeine, and J. Spigulis, “Clinical evaluation of melanomas and
common nevi by spectral imaging,” Biomed. Opt. Express 3(3), 467-472 (2012)



Multispectral imaging setup and samples

Diffuse reflectance mode:

ChY I“,'”“”c‘" | -VIS-NIR LED ring light
2 s A -450-950 nm spectral range
] agiig caliielk -10 nm step with 15 nm FWHM

-Acquisition of white reference

Camera lens
—8l—=  LED ring light source Fluorescence mode:
Diffuser -405 nm LED for excitation

RSN ‘ PC with Nuance -480-700 nm spectral range
' -10 nm step with 15 nm FWHM
-Fixed exposition time 200 ms

Skin software

Pilot study — 75 volunteers, 90 pigmented lesions, two dermatologists were involved.

47 pigmented lesions (26 atypical and 21 benign nevi) were used for current study.



Multispectral imaging data

OD @ 450 nm




Data processing
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Optical density

Comparison of diffuse reflectance spectra
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Benign — atypical nevi discrimination
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summary

» Discrimination between benign and atypical nevi was studied using diffuse
reflectance and fluorescence multispectral imaging data. Mean and standard
deviation values of optical density and fluorescence intensity were extracted from
segmented pigmented lesions (21 benign and 26 atypical nevi) and used for further
analysis.

» Fluorescence parameters showed significant difference between benign and atypical
nevi. It was possible to achieve 62% sensitivity and 67% specificity for discrimination
between atypical and benign lesions using averaged fluorescence mean intensity
and standard deviation values.

» Diffuse reflectance parameters didn’t showed significant difference between benign
and atypical lesions.

» Additional measurements should be acquired to evaluate potential of both
techniques for discrimination between benign and atypical lesions. Dermatologists
decisions about diagnosis should be examined.

» Long term study with repetitive measurements is required to obtain samples of
early development of malignant lesions.
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R. Kadikis, "Registration Method for Multispectral
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+ PikseJu klasificesana — veidojumam
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neatbilstosie pikseli.
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Segmentacija pec intensitates

+ Otsu metodeé pikseli tiek sadaliti tadejadi, ka fona un prieksplana pikseu
izkliezu summa ir minimala

W; — priekSplana (veidojuma) pikseju skaits
W,, — fona (adas) pikse|u skaits

o — priekSplana pikselu dispersija

0,2 — fona pikseu dispersija

2 2
ow=W;o;+Wy o,

o,,2 —svaroto dispersiju summa
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GTC 2015

¢+ GPU Technology Conference

¢+ Deep Learning

(XON
ojo:o
7
JEREN

¢+ Objektu atpaziSana attélos
CNN - Convolutional neural network

@
()

Izeja

¢+ Runas atpaziSana Slptie limeni
RNN — Recursive neural network

¢+ Attelu aprakstisana
CNN - RNN

i L Two dogs play in the grass.
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leejas datu sagatavosana

+ Treninkopas + Neironu tikla
elements: leejas slanis:
lel
X2
x=|*3
X4
X5
X
o

+ Sagaidamais rezultats:
y=0
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Neironu tiklu trenésana 1
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Ja hl > h2, pikselis ir
veidojumam piederigs
(y=1)
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Neironu tiklu trenesana 2

¢+ Trenina kopa ¢+ Testa kopa

100 : [ ] [ . ]

+ Cik % klasificeti pareizi

mD Eé g4 105 126 147 168 189 210
+ TrenéSanas etapi (ilgums)
L
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Neironu tiklu trenesana 3

¢+ Trenina kopa ¢+ Testa kopa

100 . [ ] [ . ]

+ Cik % klasificeti pareizi
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Neironu tiklu trenesana 4

+ Caffe, Theano, Torch7
+ CUDA
+ EDI GPU serveris — 4 x NVIDIA Tesla K20
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Segmentacijas paatrinasana

Pilna izméra attéls
(1024 x 1280 x 6)

Samazinats attéls
(103 x 128 x 6)

Segmentacija ar  Attélu apstrade + prgciZééana ar Otsu slieksni
neironu tiklu Otsu metode o8 T~

66 sec 0 sec

0.66 sec 1 sec

+ Aptuvena

_ . segmentacijas maska
Segmentacija ar
neironu tiklu

+ Segmentacijas 1
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Nobeigums

+ Tika izveidota pilntba automatiska un atra adas veidojumu segmentacijas
programma.

+ Segmentacijas algoritma darbiba atkariga no pieejamiem trenina datiem.
Lietojot iekartu, trenina datu kopu var palielinat, uzlabojot algoritma darbibu.

¢+ Projekta iegatas zinasanas par maksligajiem neironu tikliem un sagatavota
vide uz EDI skaitloSanas servera dzilu tiklu trenéSanai bis noderiga turpmaku
probléemu risinasanai attélu apstrades, datoru redzes un citas jomas.
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AKTUALITATE

« Adas mitruma (tdens tilpuma dalu ada) noteik$ana ar optiskam metodem;

» Potencials pielietojums kosmétikas industrija, medicina,;

« Sobrid eso3as metodes parsvara balstas uz pretestibas/kapacitates izmaipam ada mitruma
letekmé (tiek uzskatttas par neprecizam);

« Optisko metozu potencials, tomer joprojam neeksisté vienotas skaidras metodologijas un
Izpratnes
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Udens absorbcijas spektrs no K. F. Palmer and D. Williams, “Optical properties of water in the near infrared,” J. Opt. Soc. Am., vol. 64, no. 8, p. 1107, 1974.
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Wickett RR, Visscher MO. “Structure and function of the epidermal barrier.” Am. J. Infect. Control. 34(10), S98-5110 (2006)
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AKTUALITATE

o Potencials pielietojums kosmeétikas industrija — cik labi, atri, efektivi dazadi krémi uzsucas
cilveka ada?
» LidzSingji p&tijumi, izmantojot 1950nm tidens absorbcijas maksimumu
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1950nm pirms un pec krema uzklasanas

H. Arimoto and M. Egawa, “Water content distribution imaging of skin tissue using near-infrared camera and measurement depth analysis,” vol. 8587, p.
85871T, Feb. 2013.



AKTUALITATE

» Potencials pielietojums kosmetikas industrija — cik labi, atri, efektivi dazadi kremi uzsucas
cilveka ada?
o LidzSingji p&tijumi, izmantojot 1950nm tidens absorbcijas maksimumu;

o Merkis — izpétit iesp&jas novertet adas mitrumu, izmantojot spektra diapazonu no 900-1700nm
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H. Arimoto and M. Egawa, “Water content distribution imaging of skin tissue using near-infrared camera and measurement depth analysis,” vol. 8587, p.
85871T, Feb. 2013.
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SECINAJUMI UN DISKUSIJA

Izstradata metode adas mitruma izmainu noverteSanai laika pec mitrinoSa krema uzklaSanas ar
atstarotas gaismas spektroskopiju parada tuva infrasarkana spektra diapazona lidz 1700nm
potencialu neinvazivam adas mitruma novertejumam;

Ar izstradato metodiku iespejams novertet adas absorbcijas izmaigas laika pec krema
uzklasanas — vislabak Sim uzdevumam der iespejami mazs attalums starp uztveroSo un
starojoso Skiedru;

Izmantojot eksperimentalo stendu, kura uztveroSa un starojoSa Skiedra atrodas talak viena no
otras, noverojama absorbcijas palielinaSanas, kas varétu nozimét to, ka tiek uztverta informacija
no dzilakiem adas slagiem;

Izstradata metode adas mitruma karteSanai tuvaja infrasarkanaja spektra diapazona parada iespeju
izSkirt adas apgabalus ar dazadu mitruma pakapi, tomér ar esoSo aprikojumu iespejams
izSkirt tikai tadus apgabalus, kuru biezums ir vismaz ~1mm.
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Prezentacijas konferences

o|.Saknite, J.Spigulis “Determination of in vivo skin moisture level by near-infrared reflectance spectroscopy”;
stenda referats konference “Photonics West 2015 7.-12. februari (2015) Sanfrancisko, ASV

o|.Saknite, G.Tunens, J.Spigulis “Study on near-infrared reflectance spectroscopy of skin for noninvasive
determination of skin hydration”, stenda referats Biofotonikas vasaras skola 6.-13. janija Venas sala, Zviedrija

Raksti

o|. Saknite and J. Spigulis, “Determination of in vivo skin moisture level by near-infrared reflectance spectroscopy,”
Proc. SPIE, 9332, 93320Y (2015)

e |. Saknite, G. Tunens, J. Spigulis, “Study on near-infrared reflectance spectroscopy of skin for noninvasive
determination of skin hydration” (tiks iesniegts publicéSanai Journal of Biomedical Optics)

Izstradata un iesniegta doktora disertacija






Fluorescences spektroskopijas un multispektralo attélu izmantoSana
neinvazival GFP transfekcijas efektivitates novéertesanai:
jaunakie rezultati

Part2
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Method: fluorescence spectroscopy point Result: correlation between GFP fluorescence
measurements and multispectral imaging. intensity detected from the skin above the
muscle and on muscle surface
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Method: fluorescence spectroscopy point
measurements and multispectral imaging.
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Result: non-invasive monitoring of EGFP
pharmacokinetics in vivo
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o - IHV+4LV (electroporation)

- 1HV (electroporation)

m -38LV (electroporation)

A - ultrasound 100% DC (sonoporation)

A — ultrasound 20% DC (sonoporation)

o - control (GFP plasmid only)
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Fluorescence spectroscopy and multispectral imaging methods are suggested for non-
invasive evaluation of reporter gene expression in vivo:

1) allowing to monitor the duration and efficiency of gene expression;

i) allowing further recommendations for gene transfection protocols;

1) allowing to reduce the number of experimental animals.

Part 2

Electrosonoporation (electroporation + sonoporation )

High voltage generator
made in KTU (Kaunas)

| Ultrasound
generator

800 Viem

80 V/iem

< 100 ms
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Why electrosonoporation?

non toxic, no immune &

inflammatory response; Non_v|ra| gene dehvery Optlon

no increased immune
response when a repeated
therapy course is applied

long lived, both for EP &

SPITIT; (no need to The main impetus for a such study :
g?ﬁﬁer?gpfy“)“'“p'e rounds |« ysually a small or larger portion of cells remain
Slo c?ses of carécer ) intact using EP or SP separately

evelopment (due to the . . .
applica%on Of(retrovirus * Desperately need to improve DELIVERY efficiency.
gene therapy vector) literature reports additive or synergystic increase of

anticancer drug delivery efficiency or gene transfection
efficiency by using electrosonoporation!

(however these reports are for in vitro only)

There are two attemps of electrosonoporation in vivo:

* Yamashita et al. Muscle-targeted interleukin-12 gene
therapy of orthotopic hepatocellular carcinoma in mice using in
vivo electrosonoporation. Mol Cancer Ther 3(9), 1177-1182
(2004).

** joint Latvian-Lithuanian-Taiwanese research team:

D. Jakovels, et al. "Assessment of efficiencies of  electroporation
and sonoporation methods by using fluorescence RGB imaging
method ", Proc. SPIE 9032, Biophotonics—Riga 2013,
90320E (November 18, 2013);



Why electrosonoporation?
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Our study demonstrate the importance of electrophoresis for higher
pDNA transfection efficiency which is in agreement with the previous

findings.



Why electrosonoporation?

What if we change the pulse polarity?  More DNA plasmid available intracellularly.
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However these parts of the cell are not electroporated, because of cos 90° = 0:

ADm =1.5 ER cosax

Therefore there is sense to add sonoporation (microbubble cavitation) aiming at
*improvement of pDNA delivery efficiency

* targeting tissues located deeper within the body for non-invasive pDNA delivery
*targeting different popuations of cells




The summation effect for CHO cell reversible permeabilization to cytotoxic drug bleomycin,
as well as the increased cell viability loss was reported in previous LT-LV research in vitro

for bleomycin electrosonotransfer
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Cell reversible permeabilization to bleomycin induced by HV electric pulses, ultrasound

and their sequential combination



1) the strategy for electrosonoporation:
to substitute the pore-inducing pulse (HV) with MB cavitation
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Time after transfection, days

o — control (pEGFP-Nuc Vector)

A - plasmid + sonoporation (20% DC)

o - plasmid + electroporation (1HV+4LV)
m - electrosonoporation SP+4LV



Yamashita et al. (2004) Gene Ther.

Methodic: the quadriceps muscle was covered with ultrasound conducting lotion (Aloe-
Sound Lotion, Rich-Mar, Inola, OK) and sonoporated for 5 minutes at 1 MHz input
frequency with a 50% duty cycle and 2.0 W/cm? output intensity using a sonoporation
device (Sonitron 1000). 25 V of electric pulses of the opposite polarity (pulse length of
100 ms/pulse and 6 pulses) were delivered.

Main result: i.m. administration of the miL-12 gene with electrosonoporation elevated
serum IL-12 and significantly prolonged the survival periods with both growth inhibition
of orthotopic hepatocellular carcinoma and inhibition of spontaneous lung metastasis.
(No)



11) the strategy for electrosonoporation:
to substitute the electrophoretic (4LV) component with MB cavitation
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Time after transfection, days

o — control (pEGFP-Nuc Vector)

A - plasmid + sonoporation (20% DC)

o - plasmid + electroporation (1HV+4LV)
m - electrosonoporation EP(1HV)+SP



11) the strategy for electrosonoporation:
to perform sonoporation before electroporation
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Time after transfection, days

o — control (pEGFP-Nuc Vector)

A - plasmid + sonoporation (20% DC)
e - plasmid + electroporation (1HV)

m - electrosonoporation SP+EP(1HV)



Muscle tissue damage has been described after electrotransfection as the infiltration
of inflammatory mononuclear cells and muscle fiber necrosis. The latter was shown to
decrease transfection efficiency by reducing the number of muscle fibers capable of
transgene expression (Taylor et al. 2004, BMC Biotechnology).

On the contrary, muscle regeneration after injury has been shown to increase
transfection efficiency (Vitadello et al., 1994, Hum Gen Ther). (No)

Moreover, muscle fiber regeneration from transfected myogenic satellite cells could be
the underlying mechanism of prolonged transgene expression (Peng et al., 2005,
Biochim Biophys Res Com). (No)



Diffuse reflectance intensity (a.u)

Detection of muscle necrosis:

(two methods were used)
1) diffuse reflectance spectroscopy;

I1) histological muscle examination (absolute control);

Before treatment
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before transfection
Microbubbles injected
immediately after transfection
—— 24 hr after transfection
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Diffuse feflectance can be promising
method for MB detection in vivo
(need further investigation)
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Detection of muscle necrosis:

I1) histological muscle examination (absolute control);

Control group

Electrosonoporation group:
EP(1HV)+SP(20% DC)

Electroporation group:
EP(1HV)+4LV




Evaluation of EP, SP and EP+SP damage to the muscle fibers

Previously, electrosonopoation has been proposed as the solution to decrease the cell survival (Rollan Haro et al., 2005) and to reduce the

volume of solid tumours (Larkin et al., 2005). However, for the gene delivery, the reversible electrosonoporation of cells is required.
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1 - control

2 - sonoporation (20% DC)

3 - electroporation (1HV)

4 - electroporation (4LV)

5 - electroporation (1HV+4LV)

6 - electrosonoporation (SP20%DC+EP1HYV)
7 - electrosonoporation (EP1HV+SP20%DC)




Using fluorescence spectroscopy point measurements and multispectral imaging, we
provide further recommendations for gene transfection protocol by applying

electrosonoporation:

In conclusion, in this study we revealed that:
) GFP expression in muscle was not enhanced by electrosonoporation when
using the optimal electric field and US parameters;
I1) Instead, EP and SP used simultaneously affect the muscle in a way leading to
the high muscle fiber damage.
[11) Muscle treatment by electrosonoporation induced the summation effect for the
percentage of damaged muscle fibers;
V) Simultaneous application EP and SP aiming to enhance the percentage of
reversibly porated cells should be applied not at the optimal but at the reduced
electric field and US parameters; however it is not clear if the efficient reporter

gene transfection can be achieved in this way.
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AKTUALITATE

Fig. 7.1 Age-standardized prevalence of obesity in men aged 18 years and over (BMI =30 kg/m?), 2014
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AKTUALITATE i

Kapéc aptaukosanas ir slikta?

Hronisks, zemas pakapes iekaisuma stavoklis organisma (Catalan, et al. 2015).

Pasaules Veselibas organizacija un Nacionalais Veselibas institats (ASV) aptaukosanos define ka
sarezgitu multifaktorialu hronisku metabolisma traucejumu, kas rodas genétisku un vides faktoru
mijiedarbibas ietekmé un asocigjas ar dazadu saslimsanu riskiem (Kaplan, et al. 2003; Taghizadeh,
et al. 2015).

2 tipa cukura diabets

Osteoartrits

Kardiovaskularas saslimsanas (hipertensijas, aterosklerozes, u.c.)
Cerebrovaskularas saslimsanas (insults u.c.)

Onkologiskas saslimsanas




AKTUALITATE

Kapéc visiem cilvékiem ar lieko svaru nav novéerojamas aptaukosanas izraisitas saslimsanas?

Trigliceridu depozicija adipocitos evolucionari nepiecieSamajos taukaudu depo

f""] A

Lowest Risk Moderate Risk Highest Risk 4

o= LN
y 4 1\\

/ SYSTEMIC LOCAL "\

i l,":-"r I \:‘
- | 2 \
T -] Perivascular Fat |
: ||J (4] 1] Illll
- :{ & Intra-muscula @ |
x Fat Pericardial fat & |

[ 7 a
- e | £ Myocardial 5 ]

5 3 ; =
/ | ] Faty Lhver Steatosis ‘iq‘g" J
Sy f | e !Ii
{i , W\ 2 |

RE || 2 i |

iz I 2. - 4} x:"x Visceral Renal Sinus

(R A \\  Adipose ; i ;“':”I

N \\ Tissue 4

h N _d
\': > L-—’ 4

Journal of Obesity; Bjorndal et al, 2011 — Taukaudu depo parmériga veidoSanas vietas,
kur klasiski nav saistita ar taukaudu uzglabasanu



AKTUALITATE i

Lai precizak izprastu un raksturotu
taukaudu saistibu ar dazadam
saslimSanam, nepieciesama to
segmentara analize



AKTUALITATE i

Svangi izstradat izmeklesanas metodes, ar kuru palidzibu pétnieks vai medicinas persona varéetu
noteikt taukaudu lokalizacijas vietu vedera rajona

DT Antropometriskie BiokTmiskie
mertjumi raditaji



DARBA MERKIS i

lzmantojot védera dobuma spiraliskas
datortomografijas (DT) attelus, izstradat dazadu
taukaudu depo segmentacijas metodi

NAE
V2



GALVENA DARBA PROBLEMATIKA O

Taukaudi ir difazs organs
Dazadi taukaudu depo biezi vien sava starpa nav anatomisko
norobezoti




MATERIALI UN METODES X

Oetijimeadatbetes - - o 2 2

Kliniski veseli (asimptomatiski)

Nav diagnosticétas: sirds-asinsvadu saslimsanas un
cukura diabets

smagas nieru slimibas

vairogdziedzera slimibas
o

"

hroniskas iekaisigas slimibas
akatas infekciju slimibas (pedéja ménesa laika) u.c.

Vienmerigs sadalijums pec KMI indeksa (18 — 35 kg/m?2)

No visiem pétijuma dalibniekiem sanemta parakstita LU EKMI étikas komisija apstiprinata Informeétas piekrisanas veidlapa



MATERIALI UN METODES -—

DT atteldiagnostika

Petijuma daltbniekiem tika veikts spirales datortomografa (DT) (Siemens Somatom Definition AS)
izmeklejums. DT izmeklgjumus veiks SIA ,Veselibas Centrs - 4” medicinas radiologijas nodalas

sertificetu specialistu uzraudziba.

Il Siemens DT iekarta ir atseviska programma = )
Care Dose, kura nodrosina vismazako starojumu y
pacientam (atkariba no kermena svara iekartas K
topogramma aprékina nepiecieSamo starojumu i [ P——
optimala attéla iegasanai) =
g— X

—

VESELIBAS CENTRS 4



MATERIALI UN METODES L

Segmentajamo taukaudu objektu definésana, izmantojot anatomiskos markierus
Taukaudu objekti:
1.Zemadas jeb subkutanie taukaudi
2.Retroperitonealie taukaudi
3.Intraperitonealie taukaudi

. 4.Labas un kreisas nieres sinusa taukaudi

o Taukaudi tiek segmentéti
Izmantojot HV (taukaudu
pikselu blivums (-45 lidz -
195 HV)

Ar 3D DOCTOR
programmnodrosinajumu
segmentéti  abdominalie
taukaudi

— - ==

https://www.netterimages.com/abdomen-renal-hiIum-and-vessels-unIabeled-geheral-anatomy-carlos-a—g-rﬁachado-3234.html


https://www.netterimages.com/abdomen-renal-hilum-and-vessels-unlabeled-general-anatomy-carlos-a-g-machado-3234.html

MATERIALI UN METODES

Segmentésanas protokola optimizésana

2, Taukaudu
_ mérfjumu
} fimenis

Mertjumi tiek veikti:
1,5 cm (3 DT griezumos) bieza griezuma nieru vartu limeni
12-14 cm (24-28 DT griezumos) bieza slant abu nieru liment




MATERIALI UN METODES

Segmentesanas protokola precizitates parbaude

Taukaudu objektu segmentacijas precizitate tiek parbaudita:
* Viena pétnieka ietvaros (randomizéti un anonimi viena un ta pasa

péetijuma dalibnieka DT izmeklejumu segmenteé viens un tas pats
pétnieks)

* Divu petnieku ietvaros (viena un ta pasa pétijjuma dalibnieka DT
segmente divi neatkarigi petnieki)

L) 20 0}

VS. ? ;



REZULTATI

] Taukaudu

DT attelu_v izdali$ana DT

segmentésana g attalos

: |zmant_010t izmanté)jot

anatqmlskos :> audiem

markierus ifi
specifisko

pikse|u blivumu [




REZULTATI il

3D modelu veidosana un taukaudu tilpuma noteiksana




REZULTATI

1. Taukaudu
mErijumu
limenis
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REZULTATI

Nieru sinusos taukaudi izvietojas pilienveida
Nieres sinusa taukaudu apjoms salidzinosi neliels

!

r=0,43 p= 0,001
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REZULTATI

Segmentacijas protokola atkartojamiba
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SECINAJUMI i

1. Izstradats piecu dazadu taukaudu depo segmentacijas protokols, izmatojot
anatomiskos markierus un audu rentgenblivumu.

2. Taukaudu merijumi nieru vartu Irment (1,5 cm bieza slani) pilntba atspogulo
kopejo taukaudu daudzumu visas nieres liment (23-24 cm).

3. Nieres sinusa taukaudi nieres sinusa izvietojas «pilienveida», tapéec so taukaudu
depo ieteicams merit pilna apjoma.
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BLOOD PRESSURE ASSOCIATION WITH
SEGMENTED ABDOMINAL FAT

Gita Krievina /, Tlze Skuja~, Vija Silina~, Peteris Tretjakovs -

! Deshitute of elect romics mnd cmpiter science;

Riga Stradins Uriversity

I MAIN FINDIGS OF THE STUDY

Adipase tissue  accumulation inremal sinus has
asymametre gender-ind ependent nature.

RS adipese tissue aceumulation does not Bave effect on
systolic and deastolic BP in middle-aged subjects.

1P fat accumulation show positive association with
systalic and dinstolic BP increase posible due u%a i
adipocyte secreted ANG or aldosterone.

1. Ofbwservatisnal study with 3 ersss-soenineal design

Exclusion criteris:

Adm
I, 5C or BE) ane associated with increase of seram renin and |/ or bleod
pressurne {BP)

reconded diagrosis of chrosic kidney diseases. | 50 snd RS) (See Figure 4.1, -
cardiovescul ar dseases. wens perfirmed hasal an anstomical Tadmarks [1]
diabeses andd Honsfield units (HL - {- 195)4- 45) HL

use

ethssmd per weeck; women = 7l g éhs
woek ete.

2. Blsed pressare memsurensents

Bllooed prossare {Systolis | Disstolich memsarements
were performed by profiessiosal medical ssistam, RS adipose tinuwe ratio

1. Abdsmimal sdipose fivene measurements at e

of the sty was to evaluate whether abdominal fat segments (RE,

I INTRODUCTION

Visceral abesity s sirangly meocioted with cardivvascular and cheonic
potemtial mechanism by which ohesity could prom wperiereson and kid
threugh accumulintion of fat i g renal sinus (RS1[1,2]
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Multimodalas neinvazivas adas
diagnostikas maketierices
1IzveldosSana

ESF projekts Nr. 2013/0009/1DP/1.1.1.2.0/13/APIA/VIAA/014 Dmitrijs Bliznuks

“Inovativas biomedicinisko attelu iegtiSanas un apstrades L.
tehnologijas(InBiT)” LU ASI péetnieks



lekartas izveidoSanas motivacija

Apgrutinati ieviest izmainas esosas tipveida maketiericés

1) Ideja,

2) Uzdevums elektronikas un mehanikas inzenieriem,

3) Jaunu elektronisko un mehanisko komponensu razosana,
4) Jaunu komponensu integrésana,

5) Testeésana,

6) lekartas nodosana gala lietotajam (pétniekam, arstam).

27.08.2015 Inovativas biomedicinisko attélu iegiSanas un apstrades tehnologijas nosléguma seminars



lekartas izveidoSanas motivacija

Apgrutinati ieviest izmainas esosas tipveida maketiericés

1) Jauno mezglu pielietoSanas ideja,

4) Jaunu komponensu integrésana,
5) Testeésana,

6) lekartas nodosana gala lietotajam (pétniekam, arstam).

27.08.2015 Inovativas biomedicinisko attélu iegiSanas un apstrades tehnologijas nosléguma seminars



lekartas izveidoSanas motivacija

Apgrutinati ieviest izmainas esosas tipveida maketiericés

1) Jauno algoritmu izveidoSanas ideja,

2) Algoritmu izstrade datora (Matlab),

5) lekartas nodosana gala lietotajam (pétniekam, arstam).

27.08.2015 Inovativas biomedicinisko attélu iegiSanas un apstrades tehnologijas nosléguma seminars



EsoSo iekartu arhitekttras analize

2010.-2015.gg. rakstos sastopamas vadibas platformas

Lielaka dala izmanto specializétus risinajumus ar iegultiem kontrolleriem
27.08.2015 Inovativas biomedicinisko attélu iegiiSanas un apstrades tehnologijas nosléguma seminars



EsosSo iekartu arhitekturas analize

lekartas apvieno pilnu analizes ciklu:
— attélu iegusana,
— attélu apstrade,
— rezultatu vizualizacija.

Trakumi:
— Attélu apstrades algoritmi ir stipri
ierobezoti vai nav paredzéti izmainai,
— Rezultatu vizualizéSana notiek relativi
maza ekrana vai iekartai ir apgrutinata
mobilitate.

Skimager

27.08.2015 Inovativas biomedicinisko attélu iegiSanas un apstrades tehnologijas nosléguma seminars



Piedavata pieeja
Modulara struktura ar standartizetam saskarném

leguvumi:
— Komponensu neatkariba (USB, GPIO),
— Atra komponensu maina,
— Paatrinata jauno mezglu ieviesana.

Attelu apstrade un vizualizacija notiek attalinati
leguvumi:

— Attélu apstrades algoritmi nav ierobezoti ar prototipa
skaitloSanas spéju,

— Attélu apstrades algoritmus nav nepiecieSams pielagot
prototipam,

— Attélu vizualizacija notiek lietotajam érta veida (dator3,
mobila telefona).

27.08.2015 Inovativas biomedicinisko attélu iegliSanas un apstrades tehnologijas nosléguma seminars



Piedavata prototipa sastavdalas

Akumulators

Kameras modulis
ar IDS 5Mpix kameru un 35mm |lécu

Barosanas vadiba

Prezentéta konferencé ,3rd International Conference on BioPhotonics 2015”
D.Bliznuks, D.Jakovels, I.Saknite, J.Spigulis “Mobile platform for online processing of multimodal skin optical images”

27.08.2015 Inovativas biomedicinisko attélu iegliSanas un apstrades tehnologijas nosléguma seminars 8



INnBit maketierices struktura

—_—_——————_——_——_——_—————q

Baterija
(virs 8 st. nepartrauktas
darbibas laiks)

WiFi modulis
(AP rezims)

IDS kamera
5 MPix

5 LED remisijai (ar
polarizatoru)

1 LED fluorescencei

Attalinats
Matlab serveris

IDS kameras
draiveris
forme bilzu

Vadibas i
mezgls |
(Raspberry Pi) i

N

WEB serveris
transle bilzu

plusmu un pienem
lietotaja komandas

27.08.2015
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Apgaismojuma gredzena diozu izvéle
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Piemers pigmentetam
adas veidojumam

27.08.2015
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INnBit maketierices mezglu shemas

BaroSanas shéma Vadibas mezgla kontroléta stavokla shéma

230VAC to 5vDC DC-DC Boost PCB 16.8V constant Li-ion 4S over/under
micro USB adapter 5V — 16.8V voltage voltage protection
@ 1.0A @ <5W PCB
IRF7315 Dual MOSFET g
‘ 5 DG Pawer Input S-S Swilthed VDS "fI_USB Raspberry Pi
Fer ] {vlorva)

10k 5 100k LMD'OFF 5 1] : : & SMB.
7 1 ~ ; ; 10uF : ¥50 oo
- - ' 100k =

M} OFF —E\Cm Of 01 uF 1 : - -

18650 18650 18650 18650 - ' 1 ' =
lithium —é lithium lithium lithium Button ! : | ; A 33

’ [ 1 : j »T- t -
@2.2A = 1 uF N 300k regulator
P1

@2.2A @2.2A @2.2A

" 2 — BRCM2E35
1 S0k

Voltage DC-DC step down . Buil-up
comparator GRIC-input Raspberry PCB . GPIO 4 it
for LOW =144y | toshutdownOs 16.8V — 5V 7 D] outout
\L @ Mozaic Industries, Inc. wewsw mosaic-industries comiembedded-systems, 2 i
Red LED ) = |2 | = —

for user : . Passive LED
AxLED in series current driver PCB

Diozu stravas kontroles spiedplate
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http://www.ebay.com/itm/4-cells-8A-w-balancing-Li-ion-Lithium-18650-14450-Battery-Input-Ouput-Protection/111172932781

lekartas lietosanas princips
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lekartas lietosanas princips

27.08.2015

Reallaika video

s | Y straumésana pozicijas

atrasanai un
fokusesanai

Video kodésana ar
MJPEG algoritmu un
straumésana parluka ar
JavaScript

Inovativas biomedicinisko attélu iegliSanas un apstrades tehnologijas nosléguma seminars
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lekartas lietosanas princips

27.08.2015

O 100% b ¢
192.168.77.170

Rezultatu aplukosana
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Rezultéjosas bildes

27.08.2015 Inovativas biomedicinisko attélu iegliSanas un apstrades tehnologijas nosléguma seminars



Rezultéjosas bildes

27.08.2015

Balta gaisma

Inovativas biomedicinisko attélu iegliSanas un apstrades tehnologijas nosléguma seminars

17



Demonstracija
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Ar projekta izstradatas iekartas
palidzibu ieglto attélu apstrades
programmaitura

Roberts Kadikis
Juris Sinica-Sinavskis

Projekts
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MATLAB funkcija InBIT()

>> InBiT("http://192.168.88.1/Images/ ")

Attélu ielasiSana _
>> InBiIT("C:/Images/")
) Movie Player - Tl
06 ik 808 a0 )
R. Kadikis, "Registration Method for Multispectral EEE LTI m— -
Reg istréSana Skin Images," In Radioelektronika, Proc.25t" ; 2
International Conference, IEEE, 2015, pp.232-235. E - -
Paused [Fi026:3560 [100% (10 1ps) 376 |

C = - OD - optiska blivuma attéls
Op“Ska blivuma OD=-log I_ | — uzpemtais adas attéls
attélu apré kinasana I, 1, atskaites attéls (ar iekartu uznemts etalons)

Segmentacija

A. Lorencs, J. Sinica-Sinavskis, D. Jakovels, I. Mednieks,
“Melanoma-Nevus Discrimination Based on Image Statistics in

VeIdOJUITIa klaSlflkaClJa Few Spectral Channels,” Elektronika Ir Elektronika, iesniegts
publiceSanai.
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