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Darbinieki - 2025

Briuks Matiss 0,42
Bérzina Inese 0,30
Cugmas Blaz 0,39
Goldberga Laura 0,30
Grabovskis Andris 0,93
Irbe llze 0,98
Jacina Julija 0,16
Kazune Sigita 0,27
Kiss Norbert Ferenc 0,35
Kviesis-Kipge Edgars 0,89
Liepins$ Janis 0,30
Liepins Valts 1,00
Lukinsone Vanesa 1,00
Maciulevicius Martynas |0,19
Marcinkevics Zbignevs 0,40
Matise-Van Houtana llze [0,25
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Mincis Eduards Teodors 0,81
MisCuks Aleksejs 0,02
Nordena Megija 0,08
OzolinS Tomass 0,27
Plorina Emilija Vija 1,04
Rubins Uldis 0,84
Ratitis Didzis 0,08
Saknite Inga 1,00
Skrastina Marta 0,76
Spigulis Janis 0,93
Tamosiunas Mindaugas 0,81
Tihomirova Jekaterina 0,28
Viskere Daira 0,27
Zel¢a Una Undine 0,30
Lihacova llze 0,74
Lihacovs Aleksejs 0,89
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Darbinieki projektos 2025.¢.

Kopa 32, «xpamatsastavs» - 13

Ar Dr gradu — 17 (+top 2 Dr darbi - EVP, DV)

9 pilna slodzé vai tuvu tai PLE=17.25
(2024 - tikai 3)
2024:15.13
| B 2023: 16.11
4 projektu grupas (nosaciti) 2022: 17.9

Nav datu par laboratorijas budzetu



Projekti—2025: 6 x FLPP

Multimodala optiska attelveide personaliz€tai mikrocirkulacijas
hemodinamiska fenotipa noteikSanai septiskiem pacientiem — FLPP, Uldis

Uz holografisko mikroskopiju un maksligo intelektu balstita nakosas

paaudzes citologija digitalai patologiju diagnostikai veterinarmedicina —
FLPP, Blaz

Nemelanomas adas véza diagnostika, izmantojot autofluorescences
fotoizbalésanas kinetiku — FLPP, Aleksejs

Dinamisko lazera speklu att€loSana sénu augSanas aktivitates novertéSanai —
FLPP, Ilze L.

Multiparametriska optiska metode cirkul€josa tilpuma atjaunoSanas un
vazopresoru terapijas vadibai smagi slimiem COVID-19 pacientiem — FLPP,
Andris

Veterinaro audz&ju kirurgisko robezu histologiska atpaziSana un analize,

izmantojot maksligo intelektu un multimodalo attelveidoSanu — FLPP,
Mindaugas



https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/multimodala-optiska-attelveide-personalizetai-mikrocirkulacijas-hemodinamiska-fenotipa-noteiksanai-septiskiem-pacientiem/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/multimodala-optiska-attelveide-personalizetai-mikrocirkulacijas-hemodinamiska-fenotipa-noteiksanai-septiskiem-pacientiem/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/multimodala-optiska-attelveide-personalizetai-mikrocirkulacijas-hemodinamiska-fenotipa-noteiksanai-septiskiem-pacientiem/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/multimodala-optiska-attelveide-personalizetai-mikrocirkulacijas-hemodinamiska-fenotipa-noteiksanai-septiskiem-pacientiem/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/multimodala-optiska-attelveide-personalizetai-mikrocirkulacijas-hemodinamiska-fenotipa-noteiksanai-septiskiem-pacientiem/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/multimodala-optiska-attelveide-personalizetai-mikrocirkulacijas-hemodinamiska-fenotipa-noteiksanai-septiskiem-pacientiem/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/multimodala-optiska-attelveide-personalizetai-mikrocirkulacijas-hemodinamiska-fenotipa-noteiksanai-septiskiem-pacientiem/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/uz-holografisko-mikroskopiju-un-maksligo-intelektu-balstita-nakosas-paaudzes-citologija-digitalai-patologiju-diagnostikai-veterinarmedicina-vetcyto/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/uz-holografisko-mikroskopiju-un-maksligo-intelektu-balstita-nakosas-paaudzes-citologija-digitalai-patologiju-diagnostikai-veterinarmedicina-vetcyto/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/uz-holografisko-mikroskopiju-un-maksligo-intelektu-balstita-nakosas-paaudzes-citologija-digitalai-patologiju-diagnostikai-veterinarmedicina-vetcyto/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/nemelanomas-adas-veza-diagnostika-izmantojot-autofluorescences-fotoizbalesanas-kinetiku/#c137069
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/nemelanomas-adas-veza-diagnostika-izmantojot-autofluorescences-fotoizbalesanas-kinetiku/#c137069
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/nemelanomas-adas-veza-diagnostika-izmantojot-autofluorescences-fotoizbalesanas-kinetiku/#c137069
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/nemelanomas-adas-veza-diagnostika-izmantojot-autofluorescences-fotoizbalesanas-kinetiku/#c137069
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/nemelanomas-adas-veza-diagnostika-izmantojot-autofluorescences-fotoizbalesanas-kinetiku/#c137069
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/nemelanomas-adas-veza-diagnostika-izmantojot-autofluorescences-fotoizbalesanas-kinetiku/#c137069
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/dinamisko-lazera-speklu-attelosana-senu-augsanas-aktivitates-novertesanai/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/dinamisko-lazera-speklu-attelosana-senu-augsanas-aktivitates-novertesanai/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/dinamisko-lazera-speklu-attelosana-senu-augsanas-aktivitates-novertesanai/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/dinamisko-lazera-speklu-attelosana-senu-augsanas-aktivitates-novertesanai/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/multiparametriska-optiska-metode-cirkulejosa-tilpuma-atjaunosanas-un-vazopresoru-terapijas-vadibai-smagi-slimiem-covid-19-pacientiem/#c137328
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/multiparametriska-optiska-metode-cirkulejosa-tilpuma-atjaunosanas-un-vazopresoru-terapijas-vadibai-smagi-slimiem-covid-19-pacientiem/#c137328
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/multiparametriska-optiska-metode-cirkulejosa-tilpuma-atjaunosanas-un-vazopresoru-terapijas-vadibai-smagi-slimiem-covid-19-pacientiem/#c137328
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/multiparametriska-optiska-metode-cirkulejosa-tilpuma-atjaunosanas-un-vazopresoru-terapijas-vadibai-smagi-slimiem-covid-19-pacientiem/#c137328
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/multiparametriska-optiska-metode-cirkulejosa-tilpuma-atjaunosanas-un-vazopresoru-terapijas-vadibai-smagi-slimiem-covid-19-pacientiem/#c137328
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/multiparametriska-optiska-metode-cirkulejosa-tilpuma-atjaunosanas-un-vazopresoru-terapijas-vadibai-smagi-slimiem-covid-19-pacientiem/#c137328
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/multiparametriska-optiska-metode-cirkulejosa-tilpuma-atjaunosanas-un-vazopresoru-terapijas-vadibai-smagi-slimiem-covid-19-pacientiem/#c137328
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/multiparametriska-optiska-metode-cirkulejosa-tilpuma-atjaunosanas-un-vazopresoru-terapijas-vadibai-smagi-slimiem-covid-19-pacientiem/#c137328
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/veterinaro-audzeju-kirurgisko-robezu-histologiska-atpazisana-un-analizeizmantojot-maksligo-intelektu-un-multimodalo-attelveidosanu/#c137329
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/veterinaro-audzeju-kirurgisko-robezu-histologiska-atpazisana-un-analizeizmantojot-maksligo-intelektu-un-multimodalo-attelveidosanu/#c137329
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/veterinaro-audzeju-kirurgisko-robezu-histologiska-atpazisana-un-analizeizmantojot-maksligo-intelektu-un-multimodalo-attelveidosanu/#c137329
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/veterinaro-audzeju-kirurgisko-robezu-histologiska-atpazisana-un-analizeizmantojot-maksligo-intelektu-un-multimodalo-attelveidosanu/#c137329

Citi LV un postdoc projekti: 8

Augstas veiktspé€jas lazera speklu attelu analize, lai paatrinatu eksperimentus
mikrobiologija - LU konsol., Ilze L

Visa kermena dermoskopiska att€loSana spektra redzamaja un infrasarkanaja
diapazona — LU konsol., Janis

Laika izskirtsp&jas spektroskopijas pielietojumi biologisko audu un materialu
pétijumos - LU konsol.postdoc., Vanesa

Neinvaziva imiino Siinu vizualizacija virs€jos adas asinsvados smagu iekaisuma
slimibu diagnostikai — LU konsol.postdoc, Inga

Metodes kliniski nozimigas informacijas iegtiSanai no adas iekaisuma slimibu
fotografijam — postdoc, Inga

Spektralliniju att€lveidoSana neinvazivai cilvéka audu analizei — postdoc, Ilze 1.

Balta lazera endoskopijas sistema - ENDOLASE: Biophot, Janis

Atra antibakterialas rezistences noveértésana ar lazera speklu metodi - FLARE:
Biophot, Aleksejs



https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/atveselosanas-un-noturibas-mehanisms-anm/#c159772
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/atveselosanas-un-noturibas-mehanisms-anm/#c159772
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/atveselosanas-un-noturibas-mehanisms-anm/#c159772
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/atveselosanas-un-noturibas-mehanisms-anm/#c159772
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/atveselosanas-un-noturibas-mehanisms-anm/#c159772
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/atveselosanas-un-noturibas-mehanisms-anm/#c159670
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/atveselosanas-un-noturibas-mehanisms-anm/#c159670
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/atveselosanas-un-noturibas-mehanisms-anm/#c159670
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/atveselosanas-un-noturibas-mehanisms-anm/#c159670
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/atveselosanas-un-noturibas-mehanisms-anm/#c159670
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/atveselosanas-un-noturibas-mehanisms-anm/#c159773
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/atveselosanas-un-noturibas-mehanisms-anm/#c159773
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/atveselosanas-un-noturibas-mehanisms-anm/#c159773
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/atveselosanas-un-noturibas-mehanisms-anm/#c159773
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/atveselosanas-un-noturibas-mehanisms-anm/#c159773
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/atveselosanas-un-noturibas-mehanisms-anm/#c159775
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/atveselosanas-un-noturibas-mehanisms-anm/#c159775
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/atveselosanas-un-noturibas-mehanisms-anm/#c159775
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/atveselosanas-un-noturibas-mehanisms-anm/#c159775
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/atveselosanas-un-noturibas-mehanisms-anm/#c159775
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/atveselosanas-un-noturibas-mehanisms-anm/#c159775
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/metodes-kliniski-nozimigas-informacijas-iegusanai-no-adas-iekaisuma-slimibu-fotografijam/#c167018
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/metodes-kliniski-nozimigas-informacijas-iegusanai-no-adas-iekaisuma-slimibu-fotografijam/#c167018
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/metodes-kliniski-nozimigas-informacijas-iegusanai-no-adas-iekaisuma-slimibu-fotografijam/#c167018
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/spektralliniju-attelveidosana-neinvazivai-cilveka-audu-analizei/
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/spektralliniju-attelveidosana-neinvazivai-cilveka-audu-analizei/
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/spektralliniju-attelveidosana-neinvazivai-cilveka-audu-analizei/
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/spektralliniju-attelveidosana-neinvazivai-cilveka-audu-analizei/
https://www.asi.lu.lv/programmas-un-projekti/es-strukturfondi/spektralliniju-attelveidosana-neinvazivai-cilveka-audu-analizei/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/biomedicinas-un-fotonikas-petniecibas-platforma-inovativu-produktu-radisanai/balta-lazera-endoskopijas-sistema-endolase/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/biomedicinas-un-fotonikas-petniecibas-platforma-inovativu-produktu-radisanai/balta-lazera-endoskopijas-sistema-endolase/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/biomedicinas-un-fotonikas-petniecibas-platforma-inovativu-produktu-radisanai/balta-lazera-endoskopijas-sistema-endolase/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/biomedicinas-un-fotonikas-petniecibas-platforma-inovativu-produktu-radisanai/balta-lazera-endoskopijas-sistema-endolase/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/biomedicinas-un-fotonikas-petniecibas-platforma-inovativu-produktu-radisanai/balta-lazera-endoskopijas-sistema-endolase/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/biomedicinas-un-fotonikas-petniecibas-platforma-inovativu-produktu-radisanai/balta-lazera-endoskopijas-sistema-endolase/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/biomedicinas-un-fotonikas-petniecibas-platforma-inovativu-produktu-radisanai-biofot/atra-antibakterialas-rezistences-novertesana-ar-lazera-speklu-metodi-flare/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/biomedicinas-un-fotonikas-petniecibas-platforma-inovativu-produktu-radisanai-biofot/atra-antibakterialas-rezistences-novertesana-ar-lazera-speklu-metodi-flare/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/biomedicinas-un-fotonikas-petniecibas-platforma-inovativu-produktu-radisanai-biofot/atra-antibakterialas-rezistences-novertesana-ar-lazera-speklu-metodi-flare/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/biomedicinas-un-fotonikas-petniecibas-platforma-inovativu-produktu-radisanai-biofot/atra-antibakterialas-rezistences-novertesana-ar-lazera-speklu-metodi-flare/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/biomedicinas-un-fotonikas-petniecibas-platforma-inovativu-produktu-radisanai-biofot/atra-antibakterialas-rezistences-novertesana-ar-lazera-speklu-metodi-flare/
https://www.asi.lu.lv/programmas-un-projekti/nacionalas-programmas-un-projekti/biomedicinas-un-fotonikas-petniecibas-platforma-inovativu-produktu-radisanai-biofot/atra-antibakterialas-rezistences-novertesana-ar-lazera-speklu-metodi-flare/

Starptautiskie projekti: 3 (+1)

* LV-FR, OSMOZE «Multimodal spectral imaging and machine learning methods
for bio-optical characterization of in vivo human skin» — Janis

 LV-FR, OSMOZE «<PHAETHON - PHoton time-of-flight meAsurEments in brain
tissues for medical diagnosis: THe experimens and mOdeliNg» — Uldis

 LV-LT-TW, «Uz A3B5-Bi nanostruktiram bazeétas divu vilnu garumu mikrolazeru
tehnologijas attistiba sensoru pielietojumiem tuvaja infrasarkanaja
diapazona» - Janis

COST CA21159, Understanding interaction light - biological surfaces:
possibility for new electronic materials and devices (PhoBioS) — Janis


https://www.asi.lu.lv/programmas-un-projekti/starptautiskas-programmas-un-projekti/uz-a3b5-bi-nanostrukturam-bazetas-divu-vilnu-garumu-mikrolazeru-tehnologijas-attistiba-sensoru-pielietojumiem-tuvaja-infrasarkanaja-diapazona/
https://www.asi.lu.lv/programmas-un-projekti/starptautiskas-programmas-un-projekti/uz-a3b5-bi-nanostrukturam-bazetas-divu-vilnu-garumu-mikrolazeru-tehnologijas-attistiba-sensoru-pielietojumiem-tuvaja-infrasarkanaja-diapazona/
https://www.asi.lu.lv/programmas-un-projekti/starptautiskas-programmas-un-projekti/uz-a3b5-bi-nanostrukturam-bazetas-divu-vilnu-garumu-mikrolazeru-tehnologijas-attistiba-sensoru-pielietojumiem-tuvaja-infrasarkanaja-diapazona/
https://www.asi.lu.lv/programmas-un-projekti/starptautiskas-programmas-un-projekti/uz-a3b5-bi-nanostrukturam-bazetas-divu-vilnu-garumu-mikrolazeru-tehnologijas-attistiba-sensoru-pielietojumiem-tuvaja-infrasarkanaja-diapazona/
https://www.asi.lu.lv/programmas-un-projekti/starptautiskas-programmas-un-projekti/uz-a3b5-bi-nanostrukturam-bazetas-divu-vilnu-garumu-mikrolazeru-tehnologijas-attistiba-sensoru-pielietojumiem-tuvaja-infrasarkanaja-diapazona/
https://www.asi.lu.lv/programmas-un-projekti/starptautiskas-programmas-un-projekti/uz-a3b5-bi-nanostrukturam-bazetas-divu-vilnu-garumu-mikrolazeru-tehnologijas-attistiba-sensoru-pielietojumiem-tuvaja-infrasarkanaja-diapazona/
https://www.asi.lu.lv/programmas-un-projekti/starptautiskas-programmas-un-projekti/uz-a3b5-bi-nanostrukturam-bazetas-divu-vilnu-garumu-mikrolazeru-tehnologijas-attistiba-sensoru-pielietojumiem-tuvaja-infrasarkanaja-diapazona/
https://www.asi.lu.lv/programmas-un-projekti/starptautiskas-programmas-un-projekti/uz-a3b5-bi-nanostrukturam-bazetas-divu-vilnu-garumu-mikrolazeru-tehnologijas-attistiba-sensoru-pielietojumiem-tuvaja-infrasarkanaja-diapazona/
https://www.asi.lu.lv/programmas-un-projekti/starptautiskas-programmas-un-projekti/uz-a3b5-bi-nanostrukturam-bazetas-divu-vilnu-garumu-mikrolazeru-tehnologijas-attistiba-sensoru-pielietojumiem-tuvaja-infrasarkanaja-diapazona/
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Starptautiskie projekti

* LV-FR, OSMOZE «Multimodal spectral imaging and machine learning methods
for bio-optical characterization of in vivo human skin» — Janis

 LV-FR, OSMOZE «<PHAETHON - PHoton time-of-flight meAsurEments in brain
tissues for medical diagnosis: THe experimens and mOdeliNg» — Uldis

 LV-LT-TW, «Uz ASB5-Bi nanostrukturam bazeétas divu vilnu garumu mikrolazeru
tehnologijas attistiba sensoru pielietojumiem tuvaja infrasarkanaja
diapazona» - Janis

COST CA21159, Understanding interaction light - biological surfaces:
possibility for new electronic materials and devices (PhoBioS) — Janis
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Projekti — 2025: iekrasotie jau pabeigti

Balta lazera endoskopijas sistema - ENDOLASE: Biophot, Janis

Atra antibakterialas rezistences novértésana ar lazera speklu metodi - FLARE: Biophot, Aleksejs

Metodes kliniski nozimigas informacijas iegiiSanai no adas iekaisuma slimibu fotografijam — postdoc, Inga
Spektralliniju att€lveidoSana neinvazivai cilvéka audu analizei — postdoc, Ilze 1.

Augstas veiktspéjas lazera speklu attélu analize, lai paatrinatu eksperimentus mikrobiologija - LU konsol., Ilze L
Visa kermena dermoskopiska attéloSana spektra redzamaja un infrasarkanaja diapazona — LU konsol., Janis

Multimodala optiska att€lveide personalizétai mikrocirkulacijas hemodinamiska fenotipa noteikSanai septiskiem
pacientiem — FLPP, Uldis

Uz holografisko mikroskopiju un maksligo intelektu balstita nakosas paaudzes citologija digitalai patologiju
diagnostikai veterinarmedicina — FLPP, Blaz

Nemelanomas adas véza diagnostika, izmantojot autofluorescences fotoizbaléSanas kinétiku — FLPP, Aleksejs
Dinamisko lazera speklu attéloSana sénu augSanas aktivitates novertésanai — FLPP, Ilze L.

Multiparametriska optiska metode cirkuléjosa tilpuma atjaunoSanas un vazopresoru terapijas vadibai smagi
slimiem COVID-19 pacientiem — FLPP, Andris

Veterinaro audzéju kirurgisko robezu histologiska atpaziSana un analize, izmantojot maksligo intelektu un
multimodalo attélveidoSanu — FLPP, Mindaugas

Laika izSkirtspéjas spektroskopijas pielietojumi biologisko audu un materialu pétijumos - LU konsol.postdoc.,
Vanesa

Neinvaziva imiino Siinu vizualizacija virséjos adas asinsvados smagu iekaisuma slimibu diagnostikai — LU
konsol.postdoc, Inga
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Pieteiktie/noraiditie projekti - 2025

«Multimodala notikumu balstita attéloSanas platforma biologiskiem un
mediciniskiem pielietojumiem», FLPP - A.LihaCovs

;‘(I.novativa adas analize, izmantojot spektralo attélveidosanu”, FLPP - E.Kviesis-
ipge

«Smarter and faster Al-driven FLI-OCT imaging for tumor margin detection in
companion animals», FLPP - Vanesa Lukinsone

«Plaukstas biometrisko datu optiskas iegisanas modula prototipa izstrade»
(sadarbiba ar SIA «<Handwave») Latvijas Elektrisko un optisko iekartu razoSanas

kompetences centra konkursa — A.Grabovskis

«Neiromorfa atteloSana mikrokustibu noteiksanai un analizei», LU Attistibas
programma ar lielu ietekmi - A.LihacCovs

«HoloScan-Dx: jaunakas paaudzes bezlecas audu skeneris pieejamakai
digitalajai patologijai» - BioPhoT-2, B.Cugmas

«Portable Device for Rapid Skin Cancer Screening», BioPhol-2 — U.Rubins

«Nepartrauktas kapilaru pildijuma atjaunosanas monitors mikrocirkulacijas
novertéjumam intensivaja terapija», BioPhot-1: nav atbalstits 2 BioPhot-2:
atbalstits (augstakais punktu skaits konkursa) — A.Grabovskis

+“Uzlabota attéldiagnostika pirmsvéza un véza recidiva riska .
noglélrtééanal”, ERAF pecdoktoranturas projektu 2.karta- M.Skrastina,
atbalstits



Raksti Q1-zurnalos: 13

Infrared Physics &
Technology

MDPI Diagnostics

MDPI Diagnostics

MDPI Micromachines

MDPI Sensors

MDPI Sensors

MDPI Sensors

Measurement

Scientific Reports

Ultrasonics
Sonochemistry

Veterinary Quarterly

Veterinary Quarterly

New England Journal of

Medicine

Quality evaluation of NIR laser diodes for medical application using low-
frequency noise characterization

Thermography in Anesthetic Peripheral Nerve Blocks When Using Different
Local Anesthetics

Training State-of-the-Art Deep Learning Algorithms with Visible and Extended
Near-Infrared Multispectral Images of Skin Lesions for the Improvement of
Skin Cancer Diagnosis

Optimising (AL,Ga) (As,Bi) Quantum Well Laser Structures for Reflectance
Mode Pulse Oximetry

Adapted Correlation Methods for Laser Speckle Imaging of Microbial Activity:
Evaluation and Rationale

Classification of Microbial Activity and Inhibition Zones Using Neural Network
Analysis of Laser Speckle Images

Adapted Correlation Methods for Laser Speckle Imaging of Microbial Activity:
Evaluation and Rationale

Ai-assissted multimodal classification of canine and feline (Sub-)Cutaneous
tumors using ultrasound, white light and fluorescence imaging
Differentiation of canine and feline neoplasms using multi-modal imaging and
machine learning

... Janis Spigulis, ...

... Aleksejs MiSCuks, ... Uldis Rubins
..., llze Lihacova, ...

... Janis Spigulis, ...

..., Inga Saknite, ..., Aleksejs LihacCovs,
Ilze LihaCova

... Alexey Lihachev, Ilze Lihacova
..., Alexey Lihacheyv, llze Lihacova

..., Mindaugas TamosSiunas

Ca”" sonotransfer into breast cancer cells in a suspension, 3-D spheroid and
subcutaneous tumor models

Machine learning based diagnostics of veterinary cancer on ultrasound and
optical imaging data

..., Mindaugas Tamosiunas, ...

..., Mindaugas TamosSiunas

Mindaugas TamoSiunas, ... ,Daira
Viskere, llze Matise-van Houtana, ...,
Blaz Cugmas, ...

Raman spectral band imaging for the diagnostics and classification of canine
and feline cutaneous tumors

Tecovirimat for Clade | MPXV Infection in the Democratic Republic of Congo ..., Inga Saknite, ...

..., Blaz Cugmas, Mindaugas TamosSitnas



Q3

Raksti Q2 & Q3 zurnalos: 5

Biomedical Optic
Express

Biomedical Optics
Express

Imaging

Leprosy Review

Proc.Latv.Acad. Sci., B

T. Retardance and depolarization of brain white matter as markers for
intraoperative delineation of brain tumors: experiments and simulations

Introduction to the Biophotonics Congress 2024 feature issue

Mpox lesion counting with semantic and instance segmentation methods

Clinical data on diffuse reflectance and autofluorescence spectra of leprosy
affected skin

Preventing Postoperative Delirium in Older Adults with Hip Fracture: A
Randomised Controlled Trial of a Reorientation Intervention

..., Vanesa Lukinsone, ...

..., Inga Saknite
..., Inga Saknite, ...

..., Emilija Vija Plorina, ..., Janis Spigulis

..., Sigita Kazline



Konferencu raksti - 11

1. A.Lihachev, D.Bliznuks, E.V.Plorina, I.Lihacova, N.Kiss, V., "Machine learning-based
analysis of autofluorescence photobleaching Kinetics for basal cell carcinoma classification
and diagnostics", Proc. SPIE 13527, 135270Z (2025); https://doi.org/10.1117/12.3056576

2. 1.Balmages, D.Bliznuks, M.Kovalovs, M.Fraimans, A.Lihachev, I.Lihacova "Analysis and
improvement of the accumulation algorithm for assessing microorganism activity using
laser speckle imaging", Proc. SPIE 13527, 135271D (2025); https://do1.org/10.1117/12.3061035

3. E. V. Plorina, A. Lihachev, I. Lihacova, N. Kiss, D. Bliznuks, "Autofluorescence
photobleaching mapping of non-melanoma skin cancer and rare disease skin lesions," in

European Conferences on Biomedical Optics 2025, Technical Digest Series (Optica Publishing
Group, 2025), paper M3A.25.

4. 1. Lihacova, V. Liepins, E. T. Mincis, E. V. Plorina, E. Kviesis-Kipge, A. Lihachev, J. Liepins,
"Tracking Microbial Activity Using Laser Speckle Analysis," in European Conferences on

Biomedical Optics 2025, Technical Digest Series (Optica Publishing Group, 2025), paper
Tu2A.12.

5. E. Kviesis-Kipge, J. Tihomirova, U. Rubins, 1. Irbe, M. Skrastina, J. Spigulis. “A system for
full-body dermoscopic spectral imaging at visible and near-infrared wavelengths”. European
Conferences on Biomedical Optics 2025. paper M3A.19
https://doi.org/10.1364/ECB0O.2025.M3A.19.

6. Z. Marcinkevics, U. Rubins, U. U. Zelca, D. Obuhovskis, A. Grabovskis, ""Impact of Passive
Leg Rising Test on the Remote Photoplethysmography Signal Waveform," in European

Conferences on Biomedical Optics 2025, Technical Digest Series (Optica Publishing Group,
2025), paper M3A.22.
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Konferencu raksti (turp.)

7. U. Rubins, I. Irbe, J. Spigulis. “Monte Carlo Simulation of Spectral Reflectance Images
of Human Skin with Embedded Lesions”. European Conferences on Biomedical Optics
2025. paper Tu2A.20 DOI:10.1364/ECB0O.2025.Tu2A.20.

8. D. Viskere, M. Tamositinas, R. Maliks, D. Duplevska, 1. Matise-van Houtana, R. Kadikis,
B. Cugmas. «Virtual Staining From Optical Coherence Tomography to Hematoxylin
and Eosin Stained Skin Tumor Samples in Pets». 31st Annual International Scientific
Conference "Research for Rural Development 2025, Veterinary Medicine, Vol. 40, p. 128-
133.

9. Warshaneyan S.S., Ivanovs M., Cugmas B., Bérzina 1., Goldberga L., Tamosiunas M.,
Kadikis R., "Automated Pollen Recognition in Optical and Holographic Microscopy
Images," 2025 3rd Cognitive Models and Artificial Intelligence Conference (AICCONF),
Prague, Czech Republic, 2025, pp. 1-8, doi: 10.1109/AICCONF64766.2025.11064260.

10. Jiang B, ..., Saknite I, ..., "Deep Automatic Alignment of Mpox Dermatological
Hand Photography," Paper #1571090193 at the 2025 IEEE International Symposium on
Biomedical Imaging (ISBI), Houston, TX, USA, April 14-17, 2025.

11. McNeil AJ, ...., Saknite I, ..., “Improving U-Net Segmentation of Cutaneous Chronic
Graft-Versus-Host Disease in Clinical Photographs with Semi-Supervised Training,”
Proceedings of SPIE Medical Imaging 2025, 13407-40, San Diego, CA, USA, February 19,
2025.
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Konferences — 2025: plasa geografija
 Nashville TN, Vanderbilt Translational Research Forum
(februaris) — 1
* Praga, Optical Sensors 2025 (aprilis) — 2

* Praga, 3rd Cognitive Models and Artificial Intelligence
Conference (aprilis) — 1

* San Diego CA, Society of Investigative Dermatology
Annual Meeting (maijs) — 1

* Minhene, ECBO (junijs) — 5 zinojumi
* Varsava, NBC BMEMEF (junijs) — 1
* Parize, BIOAM Ecole Polytechnique (septembris) -1

* Riga, 6th Congress of Baltic Microbiologists CBM 2025
(oktobris) -1

* Pekina, Photonics Asia 2025 (oktobris) - 1



Atbalsts studiju procesam

 Vadits magistra darbs: Jekaterina Tihomirova, Cilveka kermena adas
optiska attela kvalitates atkariba no apgaismojuma spektrala sastava.
Vad. E.Kviesis-Kipge, vertejums 10

e Vaditi/recenzeéeti bakalaura darbi:

« Janis Strods. “Adas veidojumu attélu analize, izmantojot fotonu transporta
Monte Karlo simulaciju dazadas formas veidojumiem”. Vad. U.Rubins,
vertejums /.

* Tomass OzolinS. "Fotopletismografijas signala atkariba no optisko Skiedru un
fotodiodes novietojuma uz plaukstas«. Vad. l.Irbe, vertejums 9

+ inZzenierprojekts «Visa kermena multispektralas attéloSanas ierice ar kermena
virsmas 3D skenéSanu, vad. E.Kviesis-Kipge, vértéjums 8

 Recenzéts bakalaura darbs: Davids Obuhovskis. “Attélveides
fotopletizmografijas izmantoSana kafijasiou inu ekstrakta akutas ietekmes uz
matainas adas perfuziju noteikSana”. MDZF, U.Rubins.

* Doktorantes BFL: E.V.Plorina (vad. IL), D.Viskere (vad. BC)

 Pasniegtas lekcijas Fizikas magistra programmas kursa "Aktualitates
fizika un astronomija I» - [.Saknite

 Lekciju kurss «Lazeru fizika» fizikas bakalauriem — J.Spigulis
 Fizikas laboratorijas darbu vadiba — V.Lukinsone, l.Irbe
* Projektos piedalijas LU medicinas rezidentes (A.K. Krievina, E.VasiliSina)



https://www.asi.lu.lv/fileadmin/user_upload/lu_portal/projekti/asi/Spigulis_850nm/JT_Md.pdf
https://www.asi.lu.lv/fileadmin/user_upload/lu_portal/projekti/asi/Spigulis_850nm/JT_Md.pdf

Komercaktivitates

* Bdetect-[.&A LihacCovi +
RTU

* Sepsiscan — A.Grabovskis
&Co

* Vetamplify — B.Cugmas

* Skin Imaging Consulting -
|.Saknite

— sabiedribas informéesana
Zinatnieku nakt1 26.09.2025

A% i

Y '
‘ A

v X fl
i,

4

=




Isuma par projektiem



Dinamisko lazera speklu attélosana senu augsanas
aktivitates novértésanai (FLPP, IL, nosledzas 2025.¢.)

* legutas lazera speklu augSanas kinétikas uz
cietas barotnes atkariba no sénisSu (Candida)
sugas un morfologijas.

» Attéelos raksturigas lazera speklu aktivitates
kartes un atbilstoSas kinétikas laika Candida
albicans (augsa), Candida glabrata (pa vidu) un
Candida tropicalis (apaksa) kulturam pie
dazadam sakotngjam McFarland
koncentracijam.

e C. albicans wuzrada parejoSu aktivitates
maksimumu, kam seko sekundara ar augsSanu
saistita aktivitate, savukart C. glabrata raksturo
maksimums, kam seko signala samazinasanas,
kas atspogulo atskirigo virsmai piesaistito
augsanu. C. tropicalis kinétika parada no

inokulacijas atkarigu speklu aktivitati ar
raksturigu aktivitates maksimumu apméram
pec 10 inkubacijas stundam.
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legUta lazera speklu aktivitates kinétika, kultivejot Candida albicans skidra barotné
divos apstaklos:

1) augsana bez pretséniSu lidzekla (sarkana linija) un
2) augSana fluconazola klatbuatné (zila linija).

Péc sakotnéjas adaptacijas fazes noturiga speklu aktivitate norada uz séniSu augsanu,
savukart ilgstoSa signala nomaksSana atspogulo efektivu pretsénisu izraisitu augsanas
inhibiciju, kas atbilst EUCAST balstitai galarezultata interpretacijai.



Galvenie projekta rezultati

lzveidota lazera speklu attéloSanas bezkontakta metode sénisu augSanas
un pretsénisu reakcijas monitoréSanai.

lzstradata un valideta sistéma: izveidots prototips un speciali datu
apstrades algoritmi.

lesp€jama mikrobu aktivitates novéroSana gan skidra, gan cieta barotné bez
standarta audzésanas proceduru mainas.

Eksperimenti ar kliniski nozimigam sugam: raugveida (Candida spp.) un
pavedienveida séném (Aspergillus spp.), atklajot sugas, morfologijas un
pretséniSu lidzeklu atkarigas augSanas un inhibicijas dinamiku.

Agrina augSanas un inhibicijas atSkirSana: speklu signali lauj funkcionali
noteikt augSanu vai inhibiciju jau pirmajas inkubacijas stundas.

Noskaidrots, ka Skidra vide ietekmeé sakotnéjos speklu signalus, bet cieta
barotne nodroSina stabilakas un tieSi ar virsmai piesaistitu augSanu
saistitas aktivitates pazimes.

Secinats, ka sistéma ir modulara un pielagojama, atbalsta turpmaku
attistibu, paplasinatu klinisko validaciju un masinmacisanas integraciju.

Komercijas un tehnologiju potencials: veiktas sarunas ar izraélieSu
investoriem, novertéta iespéja izmantot tehnologiju lielapjoma testésanai;
turpmakas sadarbibas iespéjas tiks parskatitas ar jauniem risinajumiem.



Atveselosanas un noturibas mehanisma atbalstits granta
projekts -“Augstas veiktspejas lazera speklu attelu analize, lai
paatrinatu eksperimentus mikrobiologija” (pabeigts 2026.¢.)

(NH,),Cr;0; Cus0, NiCl, ctrl

« EsoSa speklu attéloSanas sistéma
papildinata ar event kameru.

H.0

35 {NH4),Cr;05 100mM
. CuS0O, 100mM
. . . NiCl; 100mM
* lzveidota metode mikroorganismu - ° S
koloniju aktivitates attéloSanai. %20 Z 2 QHa:C0;
B ~ — — =NiCl, 1M
* |zveidots modela eksperiments, = T
. .. _ . g
apstradajot S. Cerevisiae sénisu &

kolonijas ar dazadiem augSanu
apgrutinoSiem metala joniem 100mM
un 1M koncentracijas.

t,s
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Nemelanomas adas véza diagnostika, izmantojot
autofluorescences fotoizbalésanas kinétiku — FLPP, AL

Classes
o Class C43
Class C44
e Class D22
e ClassL82

"
=
Ix,y,t)

Fig. 7 Clustering four lesion classes (C44, C43, D22, L82) using UMAP method (Yule metric)

e Vai ar AF photobl. kinétiku var veikt ddas audzaju
klasifikaciju? Ir uzkrats datu masivs ar 50 BCC
gadijumiem; photobl. kinétkas ir atSkirigas katram
audzéjam un ir iespéjams tos klasterét pa
diagnozém. Vai ir iespé&jams noteikt kirurgiskas
i+ , : robezas BCC; lai to parbauditu, nepiecieSamas
- histologijas paraugu analizes.

M skin W Sporadic BCC [l BCNS BCC W Skin [l BCC [l BCNS BCC
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Passive Leg Raising Test (PLRT) — pasivas kaju pacelSanas tests, ir tipiska rutinas procedira guloSam Intensivas
Terapijas pacientam islaicigai, straujai venozas atteces palielinaSanai, kas ir butiski reanimacijas un hemodinamikas
stavokla izvertéSanas manevros, lidzvertigi 150-300 ml Skidruma bolusa infuzijai.

Palielinoties sirds izsviedei, tiek noverotas iPPG AC vienperioda formas parametru (RI) izmainas.

Impact of passive leg rising test on the remote photoplethysmography signal waveform
Marcinkevics Z, Rubins U, Zelca U U, Obuhovskis D, Grabovskis A

Total peripheral resistance PPG reflection index

W\*\ Mean arterial pressure Heart rate
/U f 140 100 3000- 1.01
1201 "1 ) | 2500 * |
801 0.84
(& = J @ a J ool T 2000
— _ ‘E E
L_&__ A.g-'ﬁﬁ__ g 80 £ 601 4 0.61
] L L £ ) £ 1500, =
H : ‘ H o 607 Z 40 a 0.41
| I I I = 40, .gL_ﬁ 10004
| Finometer Midi:Beat-to-beal hemodynamic parameters (HR, MAP, CO, TPR) | 20 201 500 0.29
* o * * <0, * peo,
| Remote Photoplethysmography system:video recordlng 648x488 at 50 fps | prooe r r P . pro0s peoss
I 1 Baseline PLRT Baseline PLRT Baseline PLRT Baseline PLRT
| Baseline PLRT | Post-PLRT |
I¢ 3 min >k——2 min ¢ 3 min 5|
Sakotnéja hemodinamika un iPPG Rl mainijas starp

subjektiem, bet saglabajas fiziologisko normu diapazona. PLRT
laika MAP, perifera pretestiba un HR palielinajas attiecigi par
9,3 %, 11 % un 16,6 %.

Rl samazinajas par 15,2 %, meéreni koreléjot ar MAP (r = 0,50, p
= 0,05), kas liecina par barorefleksa izraisitu vazodilataciju. Rl
var uzskatit par Skidrumjutigumu, tacu to ietekmé individuali
asinsvadu un autonomas nervu sistémas faktori.



“Multimodala optiska attelveide personalizetai

mikrocirkulacijas hemodinamiska fenotipa

noteiksanai septiskiem pacientiem” - Uldis, FLPP

i 210

1. Aktiva dinamiska termografija.

P&tijumu gaita tiek izmantoti termodinamiskie modeli sepses stavokla prognozésanai,
izmantojot pacienta augsstilba termiskos att€lus, kas uznemti pirms un p&c lokalas audu
dzes€Sanas, lai vizualiz€tu adas perforgjosas artérijas un noteiktu asinsrites perfiizijas pakap:
(1.att). Ieprieksgjie petijumi rada, ka adas karsto punktu neesamiba termografiskajos att€los
var korelét ar sliktiem agriniem rezultatiem, potenciali noradot uz paaugstinatu slimibas
smagumu un periferas perfiizijas anomalijam.

2. Sauroslas spektra attelveide.
Pacienta slimibas stavokla noveértéSanai tiek izmantota optiska neinvaziva metode asins
hemoglobina koncentracijas sadalijuma noteikS$anai ada. Sim noliikam tiek izmantota

¥ polarizeta Saura spektra zala (540nm +-5nm) gaisma, kura ir labi redzamas asins stagnacijas

plankumu zonas ada. Plankumu reljefa analize varétu dot papildus informaciju par audu
asinsrites izmainam un tatad ar1 slimibas gaitu.

1. att€ls. Sepses pacienta augsstilba termografijas attéls, kura redzami asinsvadu zonu
perforatori (gaisi dzeltenas zonas) uz kop€jas adas fona. Veikts lokalas dzeséSanas
eksperiments, ar mérki noteikt siltimapgades dinamiku $ajas zonas (zili-violeta zona).



Project title: Histological recognition and analysis of veterinary

tumors surgical margins by using artificial intelligence and multimodal
imaging (1zp-2022/1-0274)

Project team at University of Latvia: Dr. M.Tamositinas, dr. B. Cugmas, dr. I. Matise-van Houtana and PhD candidate D. Viskere
Implementation: from 01.01.2023 to 31.12.2025

Project implementation at LU and EDI (1) Development of autofluorescence based virtual staining method
. . . T using the transfer learnin
(I) Development and refinement of the AF>H&E virtual staining pipeline g & g 8  Dma rtectnce bumAE snes ide 1011
— Eoaan absortance —— Eosin fludiescence in il
changed fine tuning added CycleGAN - 5
generator to onhigh- _ forstain y :
; - - - " i - o izati Pix2Pix H g
Pix2Pix Dense U-Net Pix2Pix detailed data Pix2Pix normalization Ageuin % :
(common) (v1) (v2) g % H
A detailed analysis of the Training pretrained model on paired 4 E
virtually stained structures and H&E and different AF channel data 2 =
their histological relevance, as
assessed by veterinary ) v3)
thologist, i ted in th Pix2Pix (v3 Pix2Pix (v3 Pix2Pix (v3 . . 3 nm .
padegiggtié I:e':I:ieqSUG:ngtdalt?\le © DAPI cY3 FITC( ) Unlike fully paired approaches, our team proposed VS method is semi-
evaluation section. \L \L J, supervised. It uses pixel aligned eosin fluorescence«>H&E pairs for Stage 1
supervision, and Stage 2 relies on transfer-learned constraints which are
‘ Transfer learning morphological and chromatic limits inherited from paired training phase
(I11) Development of whole-slide image registration method (IV) Development of scoring criteria for virtually stained whole slide images
Category Parameter Score 0 Score 1 Score2 Score 3
Technical quality Uniformity of staining Extremely patchy Very patchy Moderately patchy Very uniform/slightly
(section-wide) patchy
Tissue section | =50% missing 25-50% missing 5-25% missing Full/<5% missing
H&E staining LOAX’:L ll:-‘;f:‘:;; / color One stain absent Very poor Moderately suboptimal Optimal/slightly
Intensity / contrast Extremely pale/dark | Severely suboptimal Moderately suboptimal g;&’t‘;];'e:il/:ﬂgmly
Image quality Sharpness Completely blurry Very blurry Moderately blurry :ull;:lp/:llxnl;l‘llrly blurry
Cellular details None Very poor Moderately suboptimal Optimal/slightly
suboptimal
Nuclear details None Very poor Moderately suboptimal opnﬂx_:al/sligmly
suboptimal
R . R Non-cellular elements Completely Very indistinct Moderately indistinct Distinct/slightly indistinct
Key points found via ORB detector and evaluated using brute-force indistinct
Accuracy Tissue identification Cannot identify Barely identifiable Identifiable but suboptimal | Perfect/nearly perfect

matcher (left). Paired data example in form of a single 512x512 tile (right)




(V) Results:
Virtually stained histopathology implementation

Ground truth Virtually stained Quality and accuracy assessment of transfer learning-based virtual H&E
staining in clinical veterinary specimens

160 Comparative quality of
transfer learning
generated-virtually
stained soft tissue

;:Z sarcoma and mast cell
e tumor (composite sub-
040 scores). VS - virtually

stained slides; bars -
:Zz standard deviation

Non-neoplastic Tumor Non-neoplastic Tumor Non-neoplastic Tumor

HE staining Image quality Accuracy

m Soft tissue sarcoma VS m Mast cell tumor VS

1.50 1.73
Average scores for accuracy in ' v
tumor representation in virtual os
slides generated by transfer
learning method. STS - soft tissue R T —— MCT:Tumorcells  MCT:Tumor  MCT:Tumor

stroma margin

sarcoma; MCT - mast cell tumor

= Avgworst sites.  Avg best sites




INSTITUTE OF ATOMIC
PHYSICS AND
SPECTROSCOPY

FA:
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LZP FLPP: Holographic microscopy- and
artificial intelligence-based digital
pathology for the next generation of
cytology in veterinary medicine (VetCyto)

Project number: [zp-2023/1-0220
Project applicant: University of Latvia (UL)
Project cooperation partner: Institute of Electronics and Computer Science

(IECS)
Research manager: PhD Blaz Cugmas
Project implementation deadline: 01.01.2024.-31.12.2026.

Goal: Construction of a lens-less digital in-line holographic
microscope for application in veterinary cyto-pathology.



INSTITUTE OF ATOMIC

Lens-less Holographic
Microscope
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Figure. Laboratory-based DIHM (left) and clinic-based DIHM (right).
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LATVIA AND TECHNOLOGY

Image of pollen
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DOI: 10.1038/s41598-026-36618-8



PostDoc Latvija projekts S

Metodes kliniski nozimigas informacijas ieguisSanai no adas iekaisuma slimibu fotografijam

1.09.2025. — 31.08.2028. (3 gadi, € 184 140,00) aeiaes

Merkis: Izstradat un kliniski validét visaptveroSu metodi, kas ietver
pacientu adas fotografijas majas apstaklos un inovativu fotografiju
anotaciju platformu, lai'veicinatu pacienfu ar iekaisuma slimibam spéju
efektivi komunicét savas slimibas izpausmes savam arstéjoSajam arstam.

Uzdevumi:
(1) Metodes izstrade pacientu adas fotografiju ieguSanai majas apstaklos;

(2) Metodes izstrade fotografiju anotéSanai, izmantojot inovativus

datortehnologiju rikus; Akdtas iekaisuma

(3) lzstradato metozu aprobésana kliniska pétijuma, integréjot pacientu slimibas anotésana
adas fotografijas majas apstaklos un pacienta anotacijas iegutajas fotografija,
adas fotografijas. izmantojot

superpikselus
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Inga Saknite

Paveiktais 6 ménesos
(2025. gada 1. julijs — 31. decembiris)

Kliniska pétijuma planosana (planoti 100 pacientu dati: 80 Latvija un 20 ASV)
« ASV: Mobilitate Vanderbilta Universitates Medicinas centra (VUMC) Nesvila, Tenest Stata (27.09.-14.10.)

Izveidots iesniegums Etikas komisijai mérijumiem VUMC (gaidam apstiprinajumu)

 Latvija: TikSanas ar dermatologi Dr. Egiju VasiliSinu

Izplanojam pétijuma gaitu, pieteikumu Etikas komisijai un pacientu iesaisti

Datu iegliSanas un apstrades protokolu izveide Posielat  Poziclia2 Poziclia 3. Poziclad
« LiteratGras izpéte par: / N /RN
«  Vadlinijam markét slimibu skartus &das apgabalus VN gy '
- Adas apgabalu markésanu J L)}\ //@ N
 Pacientu fotografé$anu kliniskiem noltkiem AN Sy
« Gaismas avotiem, stativiem un fonu kvalitativu fotografiju iegi$anai FERY J{ ‘ )
- Viedtalruna aplikacijam fotografiju iegidanai un parsitisanai. ‘ r :‘“‘ ]

» Protokolu pirmas versijas:

Fotografesanai majas apstaklos (skafit attélu) Attéls no pirmas versijas fotograféSanas protokolam

Adas fotografiju markésanai.
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Inga Saknite

Paveiktais 6 ménesos
(2025. gada 1. jdlijs — 31. decembris)

Publicitate

» Daliba Zinatnieku nakti (26.09.) ar prezentaciju
“Cilvéka &das virsmas noveértéjums tris dimensijas — cik lielu dalu kermena aiznem elkona virsma?”
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@ Latvia DOC

Spektralliniju attelveidosana
neinvazivai cilveka audu analizei

* Projekta liguma numurs: 1.1.1.9/LZP/1/24/170

* Projekta vaditajs (pecdoktorants): Dr. Ilze Irbe

* Projekta istenoSanas termins: 01.03.2025. —29.02.2028.

* Projekta kopgjais finanséjums: 184 140 EUR, t.sk. ERAF 156 519 EUR

* Projekta mérkis: veicinat inovativu spektralliniju att€lveidoSanas metozu pielietojumu neinvaziva
diagnostika dermatologija, endoskopija un zobarstnieciba




Starptautiski pasakumi un mobilitates

Simpozijs Lietuva “Capacity Building Symposium for Early Career Researchers
from the Baltic States™ (03.03.—04.03.)

UGRSKINTECH Adas audu izveides tehnologiju vasaras skola Granadas
Universitaté Medicinas fakultaté (10.06.—14.06.)

Mobilitate Slovenija JozZef Stefan instittita pie Borisa Majarona (19.08.-14.09.)

Vizite Vilnas Universitates Nacionalaja fizikas un tehnologijas zinatnu centra

(16.09.-18.09.) — disertac

—

1jas recenzente

H s \*-

uE TECHNOLoG 5
1ee. b OGlIos |
NP CENaaas




[zglitiba un pedagogiska darbiba

» Apgitas ievadlekcijas dermatoskopija (HealthCert Education)

* Daliba FORTHEM Digital Academy Workshop: Empowering Teaching —
2nd Workshop

» Uzsakta kursa "Professional Certificate of Dermoscopy" apguve,
HealthCert Education.

* Pabeigts kurss "Advanceto maksliga intelekta (AI) riku izmantoSana
ikdienas darbam un biznesam" .

Vadits bakalaura darbs "Fotopletismografijas
signala atkariba no optisko Skiedru un fotodiodes
novietojuma uz plaukstas" Tomasam Ozolinam

e Daliba Zinatnieku naktt 2025




Montekarlo stmulacijas

* Tr1s slanu adas modelis ar asinsvadiem un névusu

Hiperspektrals attels no
Monte Karlo simulacijas
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\
e
. -

e

380 nm — 700
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CIE XYZ krastelpa
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RGB attels, kas parada, ka Sis
adas modelis 1zskatitos dzive
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Salidzinajums jaunai un vecai adai

Ager = 3.5 ! figer = 1.0 1
Asinsvadu dzilums, mm L S bs i:_;;m & Gt ﬁ;:m
0.1
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Prototips

II

I variants variants

Tris lazeru

Dino-Lite kamera apgaismojuma

T IDS
Leécu sistema +

viedtalrunis +
sanstarojoSa optiska
Skiedra ar lazeri +
gaismu izklied€joss
elements

Dino-Lite digitala
mikroskopa optikas dala +
IDS kamera + sanstarojoSa
optiska Skiedra ar lazeri

Dermatoskopa
attels

Ximea monoh. kamera




Laika izSkirtspéjas spektroskopijas pielietojumi biologisko
audu un materialu péetijumos — LU postdoc, Vanesa L.

Projekta kopsavilkums:

Petijums piedava izstradat iekartu (zondi un metodi)
gaismas izplatiSanas meérijjumiem biologiskajos audos
gan atpakalizkliedeta, gan caurejosa gaisma.
Pamatojoties uz eksperimentaliem datiem, tiek
izveidots gaismas izplatiSanas 3D modelis audos, ka ari
aprekinatas absorbcijas, izkliedes un fotona cela
garuma vertibas.

- Interaktiva macibu video izveide ar H5P

- Kurss «Maksliga intelekta izmantosana ikdiena»



Visa kermena dermoskopiska attélosana spektra
redzamaja un infrasarkanaja diapazona — LU grants, JS

Mérkis - izstradat visa kermena multispektralas dermoskopijas metodiku atrai adas
jaunveidojumu atklasanai un diagnostiskai grup€Sanai ar iespé€ju identificéet
dermalus audzéjus, t.sk. adas melanomu.

Lai «<nokertu» dzilos dermalos

veidojumus, javeido adas NIR attéli. RGB laser i:ﬂﬁ;ﬂiggf’ o
Esos$a iekarta papildinata ar NIR Optical fibers
apgaismojumu un NIR attelu 850 nm N\
uztverSanas iespéjam. laser
940 nm o .- _
Apgaismojums: LEDs NN IR B L VWhite

reference
(i) RGB lazers + NIR 850nm nm lazers

(ii) aprikojam stendu ar 30 jaudigam

NIR LED-diodéem (max 940 nm) D‘
Uztrveregjs:

i - Seat for
kamera ar nonemtu NIR-filtru Computer =
volunteer

Kliniskie mérijumi LOC (6 ménesi).



Patients examined in the Oncology Center

Total number: 60 (31 women, 29 men), age 35...93 years
>100 color images, >400 spectral images of various skin lesions

Histologically confirmed malignancies:

* malignant melanoma (MM, n=7)

* basal cell carcinoma (BCC, n=33)
Clinically confirmed: 11 BCC, 62 nevi, 18 hemangiomas, 27 seborrheic
keratoses, single cases of lentigo maligna, Bowen’s disease and blue
nevus.
Body locations:

* Melanomas - trunk (50%), head&neck (38%), extremities (13%).

* Basal cell carcinomas - head&neck (67%), trunk (27%), extremities
(6%).



Examples of the «NIR-fading» effect

Color/RGBimage 450 nm 520 nm




Roundness R(520 nm) and NIR image contrast C(850 nm)

roundness parameter

1.2 contrast 850nm
i - - 145
1 E + 1.4 I
0.9 : + 135
I
0.8 1 + 13Ff
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115
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0.3r l
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1 1
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Nevi Hemangioma SK BCC MM Nevi Hemangioma SK BCC MM

Malignances clearly stand-out in terms of roundness; MM and BCC differ by NIR contrast



Cancer-sensitive NIR spectral image
parameters
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Combined NIR-VIS spectral image
contrasts

p450 | e p520 |
+ I I I ' —_
1.5
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¥ 14} |
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450 = 520 =
P4s0 C4_50 CSZO

Melanomas clearly stand out in both VIS-NIR spectral image contrast ratios



Results of Al-calculated classification:

TPR ~ 71-96%

Diagnostic
parameters:

1 - Imalf (0'1)

2- Iskin (0_1)

3 —Std, ;¢ (0-1)

4 —Stdy,;, (0-1)

5 — A (0-Inf)

6 — R (0-Inf)

7 — AF (false/true)

True Class

Model 1.1

1.7% 5.1%

27.8%

25.9%

3.6%

28.6%

4 5 TPR  FNR
Predicted Class

Classes:

1 —nevi

2 — hemangiomas
3-SK

4 —-BCC

5-MM

Data of 450 nm, 520 nm, 638 nm, and 850 nm spectral images (in total 19 parameters)




Uz A3B5-Bi nanostruktiram bazétas divu vilnu garumu
mikrolazeru tehnologijas attistiba sensoru pielietojumiem
tuvaja infrasarkanaja diapazona — LV-LT-TW, JS

Merkis — notestet iespeju
refleksijas pulsoksimetrija
aizvietot klasisko 660/940 nm
pari ar~800/1100 nm (NIR)

ldeja par merijjumiem

dzivnieku asinis ar mainigu
skabekla saturu pulséjosa
asinsvadu maketa izgazas
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Double-laser based setup

» A setup comprising
808 nm and 1064 nm
lasers was developed
for reflectance PPG
signal measurements

»Models: DL-808-200-
I, 500 mW and CNI
PN PGL-FP-1064-10,
500 mwW

MCU

18-bit
ADC




METHOD

For SpO reference,
Nellcor NPB-195 pulse
oximeter (x2% accuracy)
was used.

Hypoxia was induced by
delivering low-oxygen air
via mask using a
GO2Altitude® Portable-R5
He/poxicator. Simulated
altitudes: 2,500 m (15% O,)
to 6,500 m (9% O,).

fiber

probe of medically probe for backscattered
graded pulse oximeter waveform registration
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RESULTS: TOTAL
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Exit projekts

* «Paldies» par 55 gadiem LU, ar 1.juniju atstaju abus
veletos akademiskos amatus (prof. un vad.peéetn.)

* Lietu nodosanas periods: 01.03.-31.05.2026:

* Laboratorijas vadiba =2 uznémas Vanesa

* Lekciju kursi 2 Mindaugas/Inga, Artlrs C.

e Daliba padomeés un komisijas = aizvietotaji

* Postdoku projektu koordinesana (Inga, llze I., Marta)

* lesniegta publikacija un patenta pieteikums

e Labortorijas resursu nodosSana kolégiem

* No 1. junija formali tiek partrauktas darba attiecibas ar
LU, bet drikstu turpinat dalibu sava BioPhoT projekta ka
brivpratigais, bez darba samaksas



Rezumejot:

* 2025.gada galvenie rezultati: pabeigti, turpinati vai uzsakti
17 projekti, publicéti 29 raksti (8 - Q1-zurnalos),
izstradati/aizstaveti 1 magistra darbs un 2 bakalaura
darbi, tuvojas 2 promocijas darbu iesniegSana

» Sogad aktivi tikai 9 projekti (uz bazes finanséjumu vairs
neceram) =2 2 galvenie izaicinajumi:
e Sagatavot/iesniegt jaunus pieteikumus
* Jaizdodas vinnét —izlauzties cauri ETZF birokratijas dZzungliem
(iepirkumi, inventarizacijas, ...), lai visu paspeétu izdarit laika
* Hroniska problema saglabajas — ikdiena maz cilveku
laboratorijas telpas, strada dalslodzes (piem. 13 st/ned)
un/vai majas
* Ar juniju - laboratorijas vaditaja nomaina, «jauna era».
Perspektivu un talantigu sekotaju netrikst — 2 pieméri 2



Laboratorijas boulinga komanda




Bahu

nodreding @ﬁn'ukrorlk
10000 EUR




Paldies par uzmanibu!
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