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{ǘǳŘŢƧƻǑƛŜΣ нлнмΦƎΦ ƴƻǎƭŢƎǳƳŀ ŘŀǊōƛ
ÅBakΦ ǎǘǳŘŢƧƻǑƛŜ ς [Φ5ŀƳōơǘŜ, hΦ2ƛȌŜǾǎƪƛǎ, !Φ½ơƭŜ, M.Melderis, K. 

Frickausa, YΦ{ŀǳưǳǎ

ÅaŀƒΦ ǎǘǳŘŢƧƻǑƛŜ ς 9Φ±ΦtƭƻǊƛƸŀΣ 9Φ/ƛōǳưǎƪŀΣ {Φ½ƻưƛƴǎΣ !Φ Caica-wƛƴőŀ

ÅDoktoranti - 5Φ±ƛǑƪŜǊŜ, 9Φ±ΦtƭƻǊƛƸŀ; ƎǊņŘŀ ǇǊŜǘΦ ς aΦ[ŀƸƒŜ, LΦhǑƛƸŀ 

ÅPromocijas darbi: 
ïE.V.tƭƻǊƛƸŀ, άBiofotonikas metodes reto ņŘŀǎ ǎƭƛƳơōǳ ƴƻǾŢǊǘŢǑŀƴŀƛέ ǳȊǎņƪǘǎ 

2021. gada ƻƪǘƻōǊơ. (LU, ±ŀŘơǘņƧŀ: Ilze ̂ ƛƘŀőƻǾŀύ.

ïD.±ƛǑƪŜǊŜΣ ζ.ƛƻŦƻǘƻƴƛƪŀǎ ƛŜƪņǊǘǳ pielietojums ņŘŀǎ un ȊŜƳņŘŀǎ ǎǘǊǳƪǘǹǊǳ un 
ƳƻǊŦƻƭƻƒƛƧŀǎ ƴƻǾŢǊǘŢǑŀƴŀƛ ǎǳƸƛŜƳ un ƪŀƫƛŜƳη (LLU, ƭơŘȊǾŀŘơǘņƧǎ B.Cugmas)

ÅaŀƒƛǎǘǊŀ darbs: 9ƳơƭƛƧŀ Vija tƭƻǊƛƸŀ, ά!ǳǘƻƳņǘƛǎƪŀǎ ƳǳƭǘƛǎǇŜƪǘǊņƭǳ 
ņŘŀǎ veidojumu ŀǘǘŢƭǳ ǎŜƎƳŜƴǘŢǑŀƴŀǎ ǇǊŜŎƛȊƛǘņǘŜΣέ ŀƛȊǎǘņǾŢǘǎ RTU 
2021.g. ƧǹƭƛƧņ. ό±ŀŘơǘņƧŀ: Ilze ̂ ƛƘŀőƻǾŀύ.

ÅBachelor thesis: Mikus Melderis,ά{ǳōŎǳǘŀƴŜƻǳǎ ŎŀƴƛƴŜ ŀƴŘ ŦŜƭƛƴŜ 
neoplasm ex vivo characterisationǳǎƛƴƎ wŀƳŀƴ ǎǇŜŎǘǊƻǎŎƻǇȅέΦ UL 
Faculty of Biology, May 2021. (Supervisor:aƛƴŘŀǳƎŀǎ ¢ŀƳƻǑƛǹƴŀǎ).



2021: projekti ς ƪƻǇņ мн Ҍ .C ϧ {ƴƛŜƎǳƳǎ
1. H2020 Laserlab Europe: Ǖdas fluorescences kinǛtika, HE CANCER 

(Vanesa) 

2. ERAF 1111-2 - multimodǕla Ǖdas attǛloġanas tehnoloǥija (JǕnis) 

3. ERAF1111-3 ï sistǛma mikroorganismu augġanas analǭzei  (Aleksejs)

4. ERAF 1111-4 - retoǕdasslimǭbudiagnostikassistǛma (Aleksejs, uzsǕkts)

5. ERAF1212(LIAA) ï tehnoloǥija asinsrites monitoringam (Andris)

6. ERAF post-dok - biofotonika veterinǕrajǕ medicǭnǕ (Blaģ) 

7. ERAF post-dok - iekaisuma apjoma un lǭmeǺa novǛrtǛjumam ǕdǕ (Inga S., 

uzsǕkts)

8. LZP FLPP-1 ï sǕpju monitorings ar PPGI (Andris, pabeigts) 

9. LZP FLPP-3 ï dzǭvnieku Ǖdas OCT/OA attǛloġana (Mindaugas/Blaģ)

10. LV-BG (LZA) - multispectral and fluorescent imaging of skin tumours (JǕnis, 

pabeigts)

11. L/d (Leprosy Mission, UK) ï spektrǕlǕ attǛloġana lepras diagnostikai (JǕnis)

12. COST CA17121 - COMULIS (JǕnis, Ilze) 

        + LU Snieguma projekts & bǕzes finansǛjums (JǕnis, Inga Ġ.)  



tƛŜǘŜƛƪǘƛŜΣ ōŜǘ ƴŜŀǘōŀƭǎǘơǘƛŜ ǇǊƻƧŜƪǘƛ 
Å'Řŀǎ ǳƴ ƴŀƎǳ ǎŢƴơǑǳ ƛƴŦŜƪŎƛƧŀǎ ƴŜƛƴǾŀȊơǾŀ diagnostika un 
ǎƪǊơƴƛƴƎǎ (Vanesa)

ÅLƴƻǾŀǘơǾŀ ǘŜƘƴƻƭƻƒƛƧŀ endoskopisko ŀǘǘŢƭǳ ƪǊņǎǳ ŀƴŀƭơȊŜƛ 
όWņƴƛǎύΤ ƴƻǊŀƛŘơǘƛ ŀǊơ [¦ !! ǳƴ [¦C ǇǊƻƧŜƪǘƛ

ÅNeredzama ƳǳƭǘƛǎǇŜƪǘǊņƭņ ŀǘǘŢƭǾŜƛŘƻǑŀƴŀ audu 
bezkontakta ƴƻǾŢǊǘŢǑŀƴŀƛ ό9ŘƎŀǊǎύ

ÅAutofluorescences foto-ƛȊōŀƭŢǑŀƴŀǎ ƪƛƴŢǘƛƪŀ ƴŜ-melanomas 
ņŘŀǎ ǾŢȌŀ ŘƛŀƎƴƻǎǘƛƪŀƛ ό!ƭŜƪǎŜƧǎύ

ÅaǳƭǘƛƳƻŘņƭŀ ƻǇǘƛǎƪŀ ǘŜƘƴƻƭƻƒƛƧŀ ƳƛƪǊƻŎƛǊƪǳƭņŎƛƧŀǎ 
monitoringam pacientiem ar SARS-CoV2 (COVID-19) sepsi 
(Andris)



[ŀōƻǊŀǘƻǊƛƧŀǎ ōǳŘȌŜǘǎ ς dinamika 
(2021.g. ς пс҈ ƴƻ !{L ƪƻǇŢƧņύ

BFL gada izdevumi, kEUR

0

100

200

300

400

500

600

700

800

900

1000

20112012201320142015201620172018201920202021



tǳōƭƛŎƛǘņǘŜǎ ǇŀǎņƪǳƳƛ
Å5ƛǾƛ ǎƛȌŜǘƛ [¢±м ζwơǘŀ ǇŀƴƻǊņƳņη ŦŜōǊǳņǊơ ǇŀǊ [½! ŀǘȊơƳŢǘŀƧƛŜƳ 

sasniegumiem: 
Åhttps://replay.lsm.lv/lv/ieraksts/ltv/210548/adas-veselibas-parbaude-dazas-

minutes-latvija-rada-jaunas-iekartas; 

Åhttps://ltv.lsm.lv/lv/raksts/04.02.2021-izpeta-lazeru-celu-cilveka-ada.id210170/

Å±ƛŘŜƻǎƛȌŜǘǎ LZA TOP-мл ŀǇōŀƭǾƻǑŀƴŀǎ ǇŀǎņƪǳƳņΥ 
Åhttps://www.youtube.com/watch?v=L11KImcY2r4

Å5ŀƭơōŀ ½ƛƴņǘƴƛŜƪǳ Ŝ-ƴŀƪǘơ ŀǇǊơƭơ όƴŜ ǘƛƪ ǾŜƛƪǎƳơƎƛΣ ƪņ ƎǊƛōŢǘƻǎύ

Å[wм ½ƛƴņƳŀƛǎ ƴŜȊƛƴņƳŀƧņΦ wŀƛŘơƧǳƳŀ ƻǘǊŀƧņ Řŀưņ ǇŀǊ ƳǳƭǘƛǎǇŜƪǘǊņƭŀǎ 
ƛŜƪņǊǘŀǎ ņŘŀǎ ŘƛŀƎƴƻǎǘƛƪŀƛ ƛȊǾŜƛŘƛ ǳƴ ǘǳǊǇƳņƪŀƧƛŜƳ ǇƭņƴƛŜƳΥ 

https://lr 1.lsm.lv/lv/raksts/zinamais-nezinamaja/muskuli-cilveka-kermeni.a152676/  

Å½ƛƴņǑŀƴǳ agoraΣ нлнмΦлфΦноΦΣ wơƎŀΥ

1. Reto ņŘŀǎ ǎƭƛƳơōǳ diagnostika ar ƳǳƭǘƛǎǇŜƪǘǊņƭņǎ ŀǘǘŢƭƻǑŀƴŀǎ ƳŜǘƻŘŢƳ 
όǇǊŜȊŜƴǘŢƧŀ 9ƳơƭƛƧŀ Vija tƭƻǊƛƸŀύ.

2. LŜǊŀǳŘȊơǘ neredzamo pirms tas tapis redzams, jeb mikroorganismu koloniju 
ƛȊƎŀƛǎƳƻǑŀƴŀ όǇǊŜȊŜƴǘŢƧŀ Wņƴƛǎ [ƛŜǇƛƸǑύΣ ½ƛƴņǑŀƴǳ agora, 2021.09.23., wơƎŀ.
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A. ̂ ƛƘŀőƻǾŀ ǾŀŘơǘƛŜ ǇǊƻƧŜƪǘƛ нлнмΦ ƎŀŘņ
ά'ǘǊŀun rentabla, uz ƳŀǑơƴƳņŎơǑŀƴƻǎōŀƭǎǘơǘŀǎƛǎǘŢƳŀmikroorganismuŀǳƎǑŀƴŀǎŀƴŀƭơȊŜƛΣέERAF
projekts No. 1.1.1.1/19/A/147. Projekta ơǎǘŜƴƻǑŀƴŀǎǘŜǊƳƛƸǑ01.07.2020.-30.06.2023. όƪƻǇŢƧŀƛǎ
ŦƛƴŀƴǎŢƧǳƳǎEUR647881.72, ŦƛƴŀƴǎŢƧǳƳǎ 2021.ƎŀŘņ: 80 432 EUR).

LŜǎŀƛǎǘơǘƛŜ LU ŎƛƭǾŢƪƛ

ï ½ƛƴņǘƴƛǎƪŀƛǎ ǾŀŘơǘņƧǎΣ Aleksejs ̂ ƛƘŀőƻǾǎΣ 01.2021-06.2023 (LU ASI)

ï ±ŀŘƻǑŀƛǎ ǇŢǘƴƛŜƪǎΣ Wņƴƛǎ [ƛŜǇƛƸǑΣ 07.2021 ς 06.2023 (LU ASI)

ï ±ŀŘƻǑŀƛǎ ǇŢǘƴƛŜƪǎΣ Ilze ̂ ƛƘŀőƻǾŀ, 01.2021-06.2021 (LU ASI)

ï Laborants, Anitra ½ơƭŜΣ biol.fak. studente 1.2021-14.02.2022 (LU ASI)

ï Laborants, {ǘơǾŜƴǎ ½ƻưƛƴǎ, biol.fak. students, 12.2020  ƭơŘȊ 05.2021 (SIA Laboratorija 
Auctoritas)

άRetoņŘŀǎǎƭƛƳơōǳŜŦŜƪǘơǾŀǎƛŘŜƴǘƛŦƛƪņŎƛƧŀǎun ƳǳƭǘƛƳƻŘņƭŀǎdiagnostikasǎƛǎǘŢƳŀΣέERAFprojekts
No.1.1.1.1/20/A/072. Projekta ơǎǘŜƴƻǑŀƴŀǎ ǘŜǊƳƛƸǑ 01.07.2021.-30.09.2023. όƪƻǇŢƧŀƛǎ ŦƛƴŀƴǎŢƧǳƳǎ EUR 
540 540.54, ŦƛƴŀƴǎŢƧǳƳǎ 2021. ƎŀŘņ: 30 014 EUR).

LŜǎŀƛǎǘơǘƛŜ LU ŎƛƭǾŢƪƛ:

ï ½ƛƴņǘƴƛǎƪŀƛǎ ǾŀŘơǘņƧǎΣ Aleksejŝ ƛƘŀőƻǾǎΣ 07.2021-09.2023 (LU ASI)

ï ±ŀŘƻǑŀƛǎ ǇŢǘƴƛŜƪǎΣ Ilze ̂ ƛƘŀőƻǾŀ, 07.2021-09.2023 (LU ASI)

ï Laborants, YŀǘǊơƴŀ Frickausa, FMF studente, 09-11.2021 (LU ASI)

ï Laborants, YǊƛǎǘơƴŜ {ŀǳưǳǎ, med.fak. Studente, 07.02.2022-30.04.2022 (LU ASI)

ï Eksperts, 9ƳơƭƛƧŀ Vija tƭƻǊƛƸŀ, PhD studente, 01.2022-08.2022 (SIA Longenesis)



9w!CІмпт 'ǘǊŀ ǳƴ ǊŜƴǘŀōƭŀΣ ǳȊ ƳŀǑơƴƳņŎơǑŀƴƻǎ ōŀƭǎǘơǘŀ ǎƛǎǘŢƳŀ 
ƳƛƪǊƻƻǊƎŀƴƛǎƳǳ ŀǳƎǑŀƴŀǎ ŀƴŀƭơȊŜƛ

²tмΣ ²tн !ƭƎƻǊƛǘƳŀ ƛȊǎǘǊņŘŜ ǳƴ ŀǇǊƻōņŎƛƧŀ ƭŀōƻǊŀǘƻǊƛƧŀǎ ǾƛŘŢΣ LU, RTU

*Ilya Balmages et al., "Laser speckle imaging reveals bacterial activity within colony," Proc. SPIE 11920, Diffuse Optical Spectroscopy and Imaging VIII, 1192024 

(9 December 2021); https://doi.org/10.1117/12.2615444

1) Performing a two- dimensional 

normalized correlation between a fragment 

of the image allows you to find the changes 

in the speckle image that occur as a result 

of dynamic activity.

2) Finding the location off set of the 

maximum correlation value determines the 

changes that occurred between frames.

3) To find a more accurate value of the 

offset, interpolation was performed within 

the maximum of the correlation function.

4) It is necessary to consider previous 

offsets. Therefore, the offsets obtained 

between each pair of adjacent samples 

accumulate.*



WP2 Laser speckle imaging reveals bacterial activity within colony LU, RTU

"Ring" width as a function of time for different types of 

bacterial colonies.

A comparisonof the obtainedwidth of the activity

ñringòfor onecolonyatdifferenttimes(blacklines).



9w!CІлтн wŜǘƻ ņŘŀǎ ǎƭƛƳơōǳ ŜŦŜƪǘơǾŀǎ ƛŘŜƴǘƛŦƛƪņŎƛƧŀǎ 
ǳƴ ƳǳƭǘƛƳƻŘņƭŀǎ ŘƛŀƎƴƻǎǘƛƪŀǎ ǎƛǎǘŢƳŀ

²tн {ǇŜƪǘǊņƭƻ Řŀǘǳ ǳȊƸŜƳǑŀƴŀ
LU ASI ǾŀŘΦǇŢǘƴ. Ilze ̂ ƛƘŀőƻǾŀ un zin.asistents 9ƳơƭƛƧŀ ±ƛƧŀ tƭƻǊƛƸŀ

SpektrǕlo attǛlu uzǺemġana zinǕmajiem pacientiem notiek sadarbǭbǕ ar PSKUS (MD 

Ainars Rudzǭtis) un Semmelveisas UniversitǕti (MD PhD Norberts Kiss). 

Pseudoxanthoma elasticum(PXE) 

Angiokeratoma corporis diffusum



˷̣̜̤̒̒ ˼˝ ˳̠̫̤͵̟̪̚ ̄˝ ̝́͵̫͵̣ ˵˝ ˳͵̧̟Ε̝̘̪̚ ˲˝ ˷Ά̤Ͼ̤ ˽˝ ˲̟̜̖̣ ́˝ ̜̣̋̒̒̚͵̤ ̄˝ ˽̧̙̠̒̔̒̚ ˺˝ ˽̧̙̙̖̒̔̚ ˲˝ ˽̟̘̖̒ ˾˝ ˲̣͵̟̪̚ ̅˝ ̜̠̟̜̈̚͵l NM, Medvecz M, Kiss N. 
Autofluorescence Imaging of the Skin Is an Objective Non - Invasive Technique for Diagnosing Pseudoxanthoma Elasticum. Diagnostics (Basel). 2021 Feb 
8;11(2):260. doi: 10.3390/diagnostics11020260. PMID: 33567497; PMCID: PMC7915757.



Farkas K, Bozsányi S, Plázár D, 
˳͵̧̟Ε̝̘̪̚ ˲˝ ˷Ά̤Ͼ̤ ˽˝ ˲̟̜̖̣ ́˝ 
Zakariás S, Lihacova I, 
Lihachev A, Lange M, Arányi 
T, Wikonkál NM, Medvecz M, 
Kiss N. 
Autofluorescence Imaging 
of the Skin Is an Objective 
Non - Invasive Technique for 
Diagnosing 
Pseudoxanthoma Elasticum. 
Diagnostics (Basel). 2021 Feb 
8;11(2):260. doi: 
10.3390/diagnostics11020260. 
PMID: 33567497; PMCID: 
PMC7915757.



tǳōƭƛƪņŎƛƧŀǎ ǊŜŎŜƴȊŢƧŀƳƻǎ 
ȌǳǊƴņƭƻǎ нлнмΦ ƎŀŘņ

1. Lihachev, A., .ưƛȊƸǳƪǎ, D., [ƛŜǇƛƸǑΣ J., Lihacova, I., ζLaser applications for estimation of 
microbial activity and investigation of NIR skin autofluorescenceΣη (2021) Journal of 
Biomedical Photonics and Engineering, 7 (4), art. no. 040305. 

2. .ƻȊǎłƴȅƛΣS., Farkas,K.,.łƴǾǀƭƎȅƛΣA.,[ǃǊƛƴŎȊΣK.,CŞǎǼǎΣL., Anker,P.,½ŀƪŀǊƛłǎΣS.,WƻōōłƎȅΣA.,
Lihacova,I., Lihachev,A., Lange,M., Bliznuks,D., Medvecz,M., Kiss,N., ²ƛƪƻƴƪłƭΣN.M.,
άvǳŀƴǘƛǘŀǘƛǾŜmultispectral imaging differentiates melanoma from seborrheicƪŜǊŀǘƻǎƛǎΣέ
(2021) Diagnostics,11 (8), art. no. 1315.ς Q3

3. Anker,P.,CŞǎǼǎΣL., Kiss,N., Noll, J., Becker,K., Kuroli,E., Mayer,B.,.ƻȊǎłƴȅƛΣS.,[ǃǊƛƴŎȊΣK.,
Lihacova,I., Lihachev,A., Lange,M.,²ƛƪƻƴƪłƭΣN., Medvecz,M.,ά±ƛǎǳŀƭƛȊŀǘƛƻƴof keratinwith
diffusereflectanceandautofluorescenceimagingandnonlinearopticalmicroscopyin a rare
keratinopathicƛŎƘǘƘȅƻǎƛǎΣέ(2021) Sensors(Switzerland),21 (4), art. no. 1105, pp. 1-11.ς Q2

4. Farkas,K.,.ƻȊǎłƴȅƛΣS.,tƭłȊłǊΣD.,.łƴǾǀƭƎȅƛΣA.,CŞǎǼǎΣL., Anker,P.,½ŀƪŀǊƛłǎΣS., Lihacova,I.,
Lihachev,A., Lange,M.,!ǊłƴȅƛΣT.,²ƛƪƻƴƪłƭΣN.M., Medvecz,M., Kiss,N.,ά!ǳǘƻŦƭǳƻǊŜǎŎŜƴŎŜ
imagingof the skin is an objectivenon-invasivetechniquefor diagnosingpseudoxanthoma
ŜƭŀǎǘƛŎǳƳΣέ(2021) Diagnostics,11 (2), art. no. 260. ς Q3

5. Ilya Balmages, JanisLiepins, StivensZolins, Dmitrijs Bliznuks, Ilze Lihacova,and Alexey
Lihachev, "Laserspeckleimaging for early detection of microbial colony forming units,"
Biomed. Opt. Express12, 1609-1620(2021).ς Q1



tǳōƭƛƪņŎƛƧŀǎ ƪƻƴŦŜǊŜƴőǳ 
ƳŀǘŜǊƛņƭƻǎ нлнмΦ ƎŀŘņ

1. Spigulis, J., Lukinsone, V., Oshina, I., Kviesis-Kipge, E., Tamosiunas, M., Lihachev,
A., ζRigaGroup's recent results on laser applicationsfor skin diagnosticsΣη 
(2021) Journalof Physics: ConferenceSeries,1859(1), art. no. 012033.ς Q4

2. Balmages, I., Liepins, J., Bliznuks, D., Zolins, S., Lihacova,I., Lihachev, A., ζLaser
speckleimaging revealsbacterial activity within colonyΣη (2021) Progressin
BiomedicalOpticsandImaging- Proceedingsof SPIE, 11920, art. no. 1192024.

3. Mircheva, V., Zaharieva, L., Ilyov, S., Troyanova, P., Lihacova,I., Lihacovs, A.,
Bratchenko, I., Bratchenko, L., Khristoforova, Yu,Zakharov, V., Avramov, L., and
Borisova, E.άbŜŀǊ-infrared autofluorescencespectroscopyand photobleaching
detection of melanin-pigmented cutaneousƴŜƻǇƭŀǎƛŀΣέJournal of Physics:
ConferenceSeries,1859(1), (2021).ς Q4



5ŀƭơōŀ ƪƻƴŦŜǊŜƴŎŢǎ

1. 50th annual European Society for Dermatological Research (ESDR), September 
22-25, virtual meeting.K. Farkas, S. .ƻȊǎłƴȅƛ, L. Fesus, I. Lihacova, A. Lihachev, M. 
Lange, T. !Ǌłƴȅƛ, N. Wikonkal, M. Medvecz, N. Kiss, άAutofluorescence imaging for 
non-invasive visualization and quantification of skin lesions of patients with 
pseudoxanthoma elasticumΣέ

2. ICSQE-2021, Varna, Sept. 2021. Spigulis,J., Lukinsone,V., Oshina, I., Kviesis-Kipge,
E., Tamosiunas,M., Lihachev, A.,ζwƛƎŀGroup'srecent resultson laserapplications
for skinŘƛŀƎƴƻǎǘƛŎǎΣη(2021) Journalof Physics: ConferenceSeries,1859 (1), art.
no. 012033.

3. EuropeanConferenceon BiomedicalOptics2021, Munich Germany, 20ς24 June
2021. Virtual conference.Balmages, I., Liepins, J., Bliznuks, D., Zolins, S., Lihacova,I.,
Lihachev, A.,ζ[ŀǎŜǊspeckleimagingrevealsbacterialactivitywithinŎƻƭƻƴȅΣη

4. Developments in Optics and Communications2021. Emilija Vija Plorina, Ilze
Lihacova,EvijaCibulska, ζAutomaticprocessingof big multispectraldata setsand
comparison of skin lesion diagnostic parameters,η17th International Young
ScientistŎƻƴŦŜǊŜƴŎŜέΣwơƎŀ, Latvija, 15.-16.ŀǇǊơƭƛǎΣ2021, ISBN: 978-9934-23-356-2,
58.lpp.



нлннΦ ƎŀŘŀ Ǉƭņƴƛ

Darbs Ƨŀǳƴņ ERAF ǇǊƻƧŜƪǘņ ζ!ƴǘƛōŀƪǘŜǊƛņƭņǎrezistences
ņǘǊŀǎƴƻǾŢǊǘŢǑŀƴŀǎǎƛǎǘŢƳŀpacientiem ar ǎŜƪǳƴŘņǊņƳ
ōŀƪǘŜǊƛņƭņƳƛƴŦŜƪŎƛƧņƳΣη (Nr. 1.1.1.1/21/A/034). 
RǎǘŜƴƻǑŀƴŀǎ ǘŜǊƳƛƸǑ 01.01.2022. ς 30.11.2023. (Projekta 
ƪƻǇŢƧŀƛǎ ŦƛƴŀƴǎŢƧǳƳǎ: 500 000 EUR).
Projekta ǎŀŘŀǊōơōŀǎ partneri: wơƎŀǎ ¢ŜƘƴƛǎƪņ ǳƴƛǾŜǊǎƛǘņǘŜ 
un VSIA Paula {ǘǊŀŘƛƸŀ Yƭơƴƛǎƪņ ǳƴƛǾŜǊǎƛǘņǘŜǎ ǎƭƛƳƴơŎŀ. 
Proj.vad. Ilze ̂ ƛƘŀőƻǾŀ.

Projekta ƳŢǊƫƛǎ: LȊǎǘǊņŘņǘ un ǾŀƭƛŘŢǘ jaunu, rentablu 
prototipu, lai ǎŀƳŀȊƛƴņǘǳ laiku, kas ƴŜǇƛŜŎƛŜǑŀƳǎ 
ŀƴǘƛƳƛƪǊƻōƛņƭņǎ Ƨǳǘơōŀǎ testa (AJT) ƴƻǾŢǊǘŢǑŀƴŀƛ. 



Inga Saknǭte

ÅProjekta nosaukums:
Metode iekaisuma apjoma un lǭmeǺa novǛrtǛjumam 
ǕdǕ, izmantojot plaġa apgabala hiperspektrǕlo 
attǛloġanu un atstarotǕs gaismas konfokǕlo 
mikroskopiju

ÅERAF Projekts Nr. 1.1.1.2/VIAA/4/20/665

Å01.07.2021. ï30.06.2023.

ÅFinansǛjums 2021. gadǕ (6 mǛneġi): EUR 22,300.98

ÅIesaistǭtie cilvǛki:
ïInga Saknǭte

ïJǕnis Spǭgulis

ïEric R. Tkaczyk (Vanderbilta UniversitǕtes Medicǭnas 
centrs)
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*ÖÕÍÖÒêÓêɯ
mikroskopija
ê᷆ËÈÚɯÝÐÙÚÔÈÐ

limfocŧti, 

iekaisuma 

ĢƝnas

BËÈÚɯ
biopsija
ṶêËÈÚɯ
virsmai

100 
ϟÔ

EritǛmas (akȊtas slimǭbas) pǛtǭġana gan 
mikroskopiskǕ, gan makroskopiskǕ lǭmenǭ

$ÙÐÛüÔÈɯ
ȹÈÒľÛÈɯÚÓÐÔČÉÈȺ

ÅIegȊti mikroskopijas dati 

15 (no 30) pacientos

ÅIegȊti makroskopiski 

hiperspektrǕlǕs attǛloġanas 

dati 8 (no 15) pacientos
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2. metode: Uzraudzŧta1. metode: Neuzraudzŧta

E
r
i
t
ő
m
a

Acc: 0.96. Sens: 0.97. Spec: 0.96 Acc: 0.93. Sens: 0.93. Spec: 0.95

Hiperspektrńlńs attőloĢanas iekńrta 

(RevenioGroup, Somija)

Izveidotas un pǕrbaudǭtas divas metodes 
eritǛmas un pigmenta kartǛġanai, 
izmantojot hiperspektrǕlo attǛloġanu

20



HinaLea Imaging (Kalifornija, ASV). 

299rodjsqĜkĜr inrk`r(402 Ɗ998 nm, ~2 nm 

joslas platums), 1216 x 1936 ohjrdŋh

Izveidota un pǕrbaudǭta plaġa apgabala 
hiperspektrǕlǕs attǛloġanas sistǛma

70 cm

t  = 1 min 15 sec

21



PublikǕcijas 2021. gadǕ

Pirms ERAF projekta:

ÅZhao Z, Patrinely JR, Saknite I , Byrne M, Tkaczyk ER. 

ñGuideline for In Vivo Assessment of Adherent and Rolling 

Leukocyte Counts in Human Skin Microvasculature via 

Reflectance Confocal Videomicroscopy,ò Microcirculation, 

28:e12725, 2021. https://doi.org/10.1111/micc.12725 - Q2

ÅLiu X, Parks K, Saknite I , Reasat T, Cronin A, Wheless L, 

DawantB, Tkaczyk ER. ñBaseline photos and confident 

annotation improve automated detection of cutaneous graft-

versus-host disease,ò Clinical Hematology International, 

3(3):108-115, 2021. https://doi.org/10.2991/chi.k.210704.001 

22

https://doi.org/10.1111/micc.12725
https://doi.org/10.2991/chi.k.210704.001


Konferenļu ziǺojumi 2021. gadǕ: 1/2
Pirms ERAF projekta:

UzaicinǕtǕs runas

ÅSaknite I, Tkaczyk ER, ñ Acute GVHD, an update and discussion comparing inter-rater reliability 
to detect features using RCM versus histopathology,ò The 2nd World Congress of Confocal 
Microscopy (virtual). May 21-23, 2021.

ÅSaknite I, Zhao Z, Patrinely JR, Byrne M, Tkaczyk ER, ñ Tracking leukocyte-endothelial 
interactions in the first 100 days post hematopoietic stem cell transplantation,ò The 2nd World 
Congress of Confocal Microscopy (virtual). May 21-23, 2021.

ÅSaknite I, Zhao Z, Patrinely JR, Byrne M, Tkaczyk ER, ñEmerging use of optical imaging for 
assessing graft-versus-host disease,ò Annual Conference of the American Society for Laser 
Medicine and Surgery, May 15-16, 2021.

ÅSaknite I , Kwun S, Patrinely JR, Zhao Z, Zhang K, Hood A, Chen F, Liu X, Kangas L, Kukkonen 
A, Kortteisto P, Byrne M, Jagasia M, Tkaczyk ER, ñHyperspectral imaging and videomicroscopy of 
skin in patients after a stem cell transplant,ò Washington State University, Physics and Astronomy 
Colloquium, Pullman WA, February 11, 2021.

PrezentǕcijas konferencǛs

ÅCronin A, Marks M, PhillipsE, Saknite I , Tkaczyk E, Photographic Documentation of The North 
American Therapeutics in Epidermal Necrolysis Syndrome (NATIENS) Study. SJS/TEN 2021: 
Collaboration, Innovationand Community (virtual). August 28-29, 2021.

ÅZhao Z, Patrinely JR, Saknite I , Byrne M, Jagasia M, Tkaczyk ER, Inter-rater and intra-rater 
reliability of identifying leukocyte adhesion and rolling in upper dermal blood vesselsvia in vivo 
reflectance confocal video microscopy. The 2nd World Congress of Confocal Microscopy (virtual). 
May 21-23, 2021.

ÅCronin A, Saknite I, Hussain I, Bowden A, Tkaczyk ER,ñEffect of distance, angle, and illumination 
on color in smartphone digital photos,òoral presentation paper 11618 in Photonics in Dermatology 
and Plastic Surgery, Photonics West BiOS, San Francisco CA, March 6-11, 2021.
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Konferenļu ziǺojumi 2021. gadǕ: 2/2
Pirms ERAF projekta:

PrezentǕcijas konferencǛs

ÅSaknite I , Kwun S, LiuX, Zhang K, Hood A, Chen F, Kangas L, Kukkonen 
A, Kortteisto P, Byrne M, Jagasia M, Tkaczyk ER, ñDifferentiation of 
erythematous andpost-inflammatory pigment changes in cutaneous 
chronic graft-versus-host disease by hyperspectral imagingò oral 
presentation paper 11618-15 in Photonics in Dermatology and Plastic 
Surgery, Photonics West BiOS, San Francisco CA, March 6-11, 2021.

ÅMcNeil AJ, Parks K, Liu X, Saknite I , Chen F, Reasat T, Wheless L, 
Tkaczyk ER, Dawant BM, ñSegmentation of Skin Affected by Cutaneous 
Chronic Graft-Versus-Host Disease by U-Net with Inceptionv4 Encoder,ò 
Vanderbilt Institute for Surgery and Engineering Symposium, Nashville, 
TN, December 15th, 2021

ERAF projekta ietvaros:

UzaicinǕtǕs runas

ÅSaknite I , Tkaczyk ER, Biophotonics for patient care: building a 
translational research team at a medical center in the United States. IX 
International Physics Conference in honor of F. Pianca (virtual). December 
22-23, 2021. 24



Studentu iesaiste 
(Vanderbilta UniversitǕte)

Medicǭnas studenti vai pǛtnieki ar medicǭnas izglǭtǭbu

Å Alina Zufall, M.D. 

Å J. Randall Patrinely

Å Zijun Zhao

Bakalaura studenti / zinǕtniskie asistenti

ÅMadeline Marks

Å Sahil Patel

Å Shinwho Kwun

Å Austin Cronin
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PlǕni 2022. gadam

Å 2 mobilitǕtes vizǭtes Vanderbilta UniversitǕtes Medicǭnas centrǕ

Å Pabeigt visu paredzǛto klǭnisko datu iegȊġanu projektǕ

Å Pabeigt hiperspektrǕlo datu analǭzi

Å Iesniegt 2 publikǕcijas

ïPar hiperspektrǕlajiem datiem un analǭzi (Journal of Biophotonics)

ïPar atstarotǕs gaismas mikroskopijas datiem un analǭzi 

(dermatoloǥijas ģurnǕls)

Å Konferences:

ïOptica Biophotonics Congress, 24.ï27. aprǭlis (runa), Florida, ASV

ïSociety of Investigative Dermatology Annual meeting, 18. ï 21. maijs 

(iesniegti 2 referǕti), Oregona, ASV

Å Sadarbǭbas projekts un ~2 nedǛǸu vizǭte uzǺǛmumǕ Damae Medical 

FrancijǕ
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.ƭŀȌ /ǳƎƳŀǎ
ERAF - Biophotonics in veterinary medicine: introduction and 

first steps (1.1.1.2/VIAA/3/19/455, GoBVM), 2020-2023

ÅJournals:

1. Cugmas B, !ǾōŜǊǑŜƪ M, Rosa T, Godec L, ~ǘǊǳŎ E, Golob M, Zdovc I 
άHow Accurate Are Veterinary Clinicians Employing Flexicult Vet for 
Identification and Antimicrobial Susceptibility Testing of Urinary 
BacteriaΚέΣ Antibiotics, 10(10), 1160, 2021.  - Q1 
DOI:10.3390/antibiotics10101160 

2. Cugmas B, ±ƛǑƪŜǊŜ D, ~ǘǊǳŎ E, Olivry ¢ άEvaluation of Erythema 
Severity in Dermatoscopic Images of Canine Skin: Erythema Index 
Assessment and Image Sampling ReliabilityέΣ {ŜƴǎƻǊǎΣ нмόпύΣ мнурΣ нлнмΣ 
DOI: 10.3390/s21041285 ς Q2

3. Cugmas B, Olivry ¢Σ άEvaluation of skin erythema severity by 
dermatoscopy in dogs with atopic dermatitisέΣ Veterinary Dermatology, 
32(2), 183-e46, 2021, DOI: 10.1111/vde.12932. ς Q1

http://1.1.1.2/VIAA/3/19/455


Conference: SPIE Photonics West, 2021

ÅCugmas B, ±ƛǑƪŜǊŜ 5Σ 2ƛȌŜǾǎƪƛǎ hΣ aŜƭŘŜǊƛǎ aΣ Rubins U, Tamosiunas 
aΣ άOptical coherence tomography and Raman spectroscopy for ex 
vivo characterization of canine skin and subcutaneous tumors: 
preliminary resultsέΣ {tL9 Proceedings, 11636, SPIE Photonics West 
BIOS San Francisco, Optical Biopsy XIX: Toward Real-Time 
Spectroscopic Imaging and Diagnosis, 116360C, 2021, DOI: 
10.1117/12.2578725 

ÅCugmas B, ~ǘǊǳŎ E, Plavec ¢Σ άAgreement between body surface and 
rectal temperature in catsέΣ {tL9 Proceedings, 11651, SPIE Photonics 
West BIOS San Francisco, Optical Diagnostics and Sensing XXI: Toward 
Point-of-Care Diagnostics, 116510Y, 2021, DOI: 10.1117/12.2581221



Skinerythemaevaluationin dogs
ÅWecomparederythemaevaluations

retrievedvisuallyby a dermatologistor
opticallyby a dermatoscope+ smartphone



ÅWefound a highcorrelationbetweenvisual
andopticalerythemaevaluations.



Non-contacttemperature 
measurements(cats)

ÅWefound a goodcorrelationbetween
standard (rectal) andinfra-red temperature 
measurementsin dogs, but that wasnot a 
casein cats!



Plansfor 2022

Å To finishall field (clinical) measurementsfor my postdoctoral
project:
(a) photoplethysmography (PPG) in dogs, cats, andcows,
(b) variousopticaltechniquesfor canine/ felineskintumors.

Å Attend three confrences:
(a) SPIE PhotonicsWest 2022 (biophotonics),
(b) ECCMID 2022 (veterinary),
(c) WSAVA 2022 (veterinary),

Å Applyfor a grant.



Mindaugas TamoġiȊnas

Project title: Multimodal imaging combining optical coherence tomography 

and photoacoustic microscopy for veterinary oncology (Lzp-2019/1-0254) 

Project implementation period: 01.01.2020. - 31.12.2022. 

Project funding  for y. 2021: 100 000 eur

People involved:

Mindaugas TamoġiȊnas(coordinator)

BlaģCugmas (v.p.)

Uldis Rubins (v.p.)

Mikus Melderis (stud.)

OskarsĻiģevskis (stud.)

Eva Ġtruc (veterinarian)

DairaViġkere (veterinarian)

Publications in 2021 (WOS) 

1. Gailli¯gue,F.N. ,TamoġiȊnas,M. , Andr®,F.M. , Mir,L.M. (2021). A setup for 

microscopic studies of ultrasounds effects on microliters scale samples: analytical, 

numerical and experimental characterization. Pharmaceutics , 13 (6), 1-18. Q1, IF:6.3

+submitted

2. TamoġiȊnas, M., Ļiģevskis, O., Viġkere, D., Melderis, M., Rubins, U., Cugmas, B 

(2021). Multimodal approach of optical coherence tomography and Raman 

spectroscopy for differentiating benign and malignant skin tumors in animal patients. 

Cancers (IF: 6.639). Review round #2. ï Q1
.



Conference papers and reports:

1. Cugmas, B., ±ƛǑƪŜǊŜΣ 5ΦΣ 2ƛȌŜǾǎƪƛǎΣ hΦΣ aŜƭŘŜǊƛǎΣ aΦΣ RubinsΣ ¦ΦΣ ¢ŀƳƻǑƛǹƴŀǎΣ aΦ όнлнмύΦ 
Optical coherence tomography and Raman spectroscopy for ex vivo characterization of 
canine and feline skin and subcutaneous tumors: preliminary results. Proceedings of SPIE, 
11636 , 1-7. doi:10.1117/12.2578725

+submitted

2ƛȌŜǾǎƪƛǎΣ hΦΣ /ǳƎƳŀǎΣ .ΦΣ ±ƛǑƪŜǊŜΣ 5ΦΣ aŜƭŘŜǊƛǎΣ aΦΣ ¸ŀƻΣ WΦΣ ¢ŀƳƻǑƛǹƴŀǎΣ aΦ Tumour
classification with optimized scanning window size for OCT imaging. SPIE Photonics West 
BiOS2022 conference, 6-12 March 2022. Manuscript ID: BO300-12.
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мΦ 2ƛȌŜǾǎƪƛǎ hǎƪŀǊǎΣ ¢ŀƳƻǑƛǹƴŀǎ aƛƴŘŀǳƎŀǎΣ ±ƛǑƪŜǊŜDairaΣ /ǳƎƳŀǎ .ƭŀȌΦ CƛƴŜ {ǘǊǳŎǘǳǊŜ 
Analysis in OCT Images for TumourTissue Classification. 17th International Young Scientist 
ŎƻƴŦŜǊŜƴŎŜ ά5ŜǾŜƭƻǇƳŜƴǘǎ ƛƴ hǇǘƛŎǎ ŀƴŘ  /ƻƳƳǳƴƛŎŀǘƛƻƴǎ нлнмέΣ !ǇǊƛƭ мр-16, Riga, Latvia. 
Abstract Book, p.27

2. ±ƛǑƪŜǊŜ, D., Matise, I. Cugmas, B. Biophotonics techniques for optical characterisationof 
canine and feline skin and subcutaneous tumours(2021). 27th annual international 
conference Research for Rural Development 2021, 12-14 May, 2021, Jelgava, Latvia.



Optimization of OCT sliding window sizes for image pattern analysis

The different sliding window sizes 

were compared to determine the 

most optimal when differentiating 

between skin, mast cell tumours

and soft tissue sarcomas. 

Sensitivities and specificities of all 

tissue classes saw an increase 

with increasing window size at 

small window size values and 

plateaued at around 60-80 Õm, 

indicating the most significant 

tissue structures for differentiation 

via sliding window analysis

(SWA)likely lay here.

The pathologist determined the 

average sarcoma spindle size to be 

40 Õm. This is roughly where STS 

sensitivity stops rising,  hence the 

result is likely related to cell size.

The mast cells are 16-20 microns in 

size, however they appear in larger 

clusters and sheets, due to tumor 

metastasis. 

Thus, if the window size is in the 

range in which heterogeneity shows 

itself, one can say that the distribution 

of diagnostic parameters collected 

with SWA is a representation of the 

tissue structure.

Sarcoma tumor cells infiltrate 

adjacent fibrous tissue; the cellular 

fibroblastic proliferation with scant 

cytoplasm and dark nuclei is visible

MCT microscopy image. There 

is an abnormal proliferation, 

clustering and infiltration of mast 

cells within the fibrous tissue



Representative sd-OCT B-scan images of (a) 

healthy skin; (b) mast cell tumour; soft tissue 

sarcoma (c) and lipoma (d). Scan Region: 6 mm 

x 3.5 mm.

A Ḑ53x53 Õm2 scanning window with stride of 1 was used to calculate a 
distribution of mean, STD, range and coefficient of variation (CV) values for 

each OCT image.

The box plot represents the CV data obtained from the tissues investigated.

Linear discriminant analysis (LDA) method was 

further applied for classifying healthy and 

cancerous tissue from the OCT images. 

OCT-based identification of canine and feline cancer

Skin Lipoma MCT STS
Malignant

(MCT+STS)

OCT:

sensitivity

specificity

0.839
0.75 0.5 0.739

0.879

0.857 1 0.909 0.86 0.907



The photoacoustic cuvette set-up produced comprising the 

ability to expose the sample for OCT, same as to record the 

ultrasounds signals generated with pulsed laser excitation with 

a built-in transducer

Image of the 3D printed cuvette for sequential exposure 

and photoacoustic/OCT observation. A) bottom view; B) 

side 

frame view; C) Zoom on the bottom part of the setup 

(schematic view); D) schematic representation of an 

ultrasonic wave transmission and reflection within five 

layers of the photoacoustic cuvette; E) theoretical

modeling of ultrasounds propagation through the cover

slide material separating the water tank and the biological

tissue sample at the different intromission angle.



ÅAssembly of the photoacoustic scanner;

ÅIntegration of photoacoustic scanner and OCT device

ÅMultimodal data aquisition (experiments on biological

tissues);

ÅPublishing the last part of results (1 WOS paper + 1 

Scopus paper)

Plans for 2022 



Andris Grabovskis, vad.
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ǔdas mikrocirkulǕcijas vazomociju  

(flowmotion ) reǥistrǕcijas standartizǕcijas 

pilotpǛtǭjums. 

IzstrǕdǕta vazomociju reǥistrǕcijas un analǭzes (spectral power) metodika izmantojot 

attǛlveides PPG, 540 nm apgaismojumǕ un iegȊti vazomociju triju komponentu referentie 

profili pǛc frekvences sadalǭjuma ar dominǛjoġo endoteliǕlo komponentu (0,02-0,05 Hz). 



Vazomociju reǥistrǕcijas un analǭzes metodika izmantojot attǛlveides PPG ar multispektrǕlu 

gaismas avotu. Noteikta spektrǕlǕ jauda (a.u.) un iegȊti vazomociju triju komponentu referentie 

profili. Atġǵirǭgiem viǸǺu garumiem nav bȊtiskas ietekmes uz referento vazomociju profilu.

ǔdas mikrocirkulǕcijas vazomociju (flowmotion) 

reǥistrǕcijas standartizǕcijas pilotpǛtǭjums



PilotpǛtǭjums: Ǖdas mikrocirkulǕcijas vazomocijas  

(flowmocijas ) kǕ sensoro  nervgaǸu funkciju (un 

bojǕjumu) agrǭns indikators

PilotpǛtǭjuma mǛrǵis identificǛt un novǛrtǛt juġanas nervgaǸu funkciju ietekmi vazomociju profilǕ 

izmantojot attǛlveides PPG, 540 nm apgaismojumǕ. NervgaǸu funkcijas lielǕ mǛrǕ atspoguǸojas 

vazomociju neirogǛnajǕ un daǸǛji endoteliǕlajǕ komponentǕ. NervgaǸu funkcijas ietekmǛġanai 

izmantota lokǕlǕs anestǛzijas preperǕti



Bezkontakta  fotopletizmogrǕfija Ǖdas juġanas 

nervgaǸu funkciju novǛrtǛġanai 

Projekta noslǛguma pǛtǭjums: NodemonstrǛt jaunizstrǕdǕto metodiku juġanas nervgaǸu 

funkciju novertǛjumam ar attǛlveides PPG, 540 nm apgaismojumǕ. NervgaǸu traucǛjumi 

izpauģas kǕ: 1) LokǕlǕs sildǭġanas rosinǕtǕs vazomotorǕs reakcijas pirmǕs fǕzes laika 

saǭsinǕġanǕs un perfȊzijas indeksa samazinǕġanǕs, pǭǵa un iekritiena (nadir) amplitȊdas 

samazinǕġanǕs. 2) LokǕlǕs sildǭġanas rosinǕtǕ apsǕrtuma laukuma bȊtiska samazinǕġanǕs. 

3) Flovmociju neirogǛnǕ un endoteliǕlǕ komponenta samazinǕġanǕs. 
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Projekta galvenie posmi:

ÅYƻƳŜǊŎƛŀƭƛȊņŎƛƧŀǎ ǎǘǊŀǘŢƒƛƧŀ Ҍ ¢ŜƘƴƻƭƻƒƛǎƪƛ ŜƪƻƴƻƳƛǎƪņ 
ǇǊƛŜƪǑƛȊǇŢǘŜ (04.-лфΦ нлнлΦύΣ ǘƛǊƎǳǎ ŀƴŀƭơȊŜΣ ǘŜƘƴƻƭƻƒƛƧŀǎ 
komerc ǇƛŜŘņǾņƧǳƳǎ

Å tŢǘƴƛŜŎơōŀ όмнΦнлнлΦ-12.2021.) HSI -> 4 kameras + 
bandpass ŦƛƭǘǊƛΤ ƳƻŘƛŦƛŎŢǘǎ ζǾŜŎŀƛǎη .-L gaismas transporta 
ƳƻŘŜƭƛǎ ƴŜƭƛŜƭŀƳ ǎǇŜƪǘǊņƭƻ ƭơƴƛƧǳ ǎƪŀƛǘŀƳΤ ǘŜǊƳņƭņǎ 
ŀǘǘŢƭǾŜƛŘŜǎ ǎŜǇǎŜǎ ǇŀŎƛŜƴǘǳ Řŀǘǳ ŀƴŀƭơȊŜΣ о5 ǇǊƻǘƻǘƛǇŀ 
ƳƻŘŜưŀ ƛȊǎǘǊņŘŜΣ ǇǊƻǘƻǘƛǇŀ ǾŀƭƛŘņŎƛƧŀǎ ƳŢǊơƧǳƳƛ

ÅYƻƳŜǊŎƛŀƭƛȊņŎƛƧŀǎ ŘŀǊōơōŀǎ όлмΦ-06.2022.) produkta veidola 
ƛȊǎǘǊņŘŜΣ Ȋƛƴņǘơōŀǎ ŀǇƪƻǇƻƧǳƳǎΣ ǘŜƘƴƻƭƻƒƛƧǳ ǇņǊƴŜǎŜ [¦ -> 
SpinoffΣ ƳņǊƪŜǘƛƴƎŀ ƳƻŘŜƭƛǎΣ Lt ŀƛȊǎŀǊŘȊơōŀΣ ǇŀǘŜƴǘǳ ŀǇǎƪŀǘǎ 
u.c.



Windows 10 + Matlab Ǜrtai (remote) 

izstrǕdei, Intel NUC miniPC, 4x USB 

kameras, C-Mount lǛcas, D25mm, 

540, 560, 580, 680 nm (10nm) filtri.

Ƿoti ass precǭzs 4 joslu attǛls, ar 

izgrieztu attǛlu 1216x1216 pix

Flir Boson 640 X 512 8.7MM 50Á 

<40mK, 8.0 ï14.0 ɛm LWIR kamera

MinimǕla paralakse un samǛrǕ lielas 

USB komponentes = palielinǕti iekǕrtas 

gabarǭti

18 gab platjoslas LED (500-700 nm)

1W 50% PWM = 9W, ~2mW/cm2



AlgoritmsņŘŀǎǎƪņōŜƪưŀǇƛŜǎņǘŜǎ
ŀǇǊŢƫƛƴŀƳ

{ŀǎƪŀƸņ ŀǊ [ŀƳōŜǊǘŀ-.ŢǊŀ ƭƛƪǳƳǳΣ ŀōǎƻǊōŎƛƧŀ ņŘņ ƛǊΥ

C ςhromoforuƪƻƴŎŜƴǘǊņŎƛƧŀǎΣ ʶ ςekstinkcijaskoeficienti, R -ŀǘǎǘŀǊƻǑŀƴņǎkoeficients, B0

ςōǊơǾŀƛǎloceklis, kasŀǘƪŀǊơƎǎǇņǊǎǾŀǊņno gaismasizkliedesņŘņ. 

-log(k1 R540 /Rref 540= ChbO2ŮhbO2 540+ ChbDŮhbD 540+ B0

-log(k2 R560 /Rref 560= ChbO2ŮhbO2 560+ ChbDŮhbD 560+ B0

-log(k3 R580 /Rref 580 = ChbO2ŮhbO2 580+ ChbDŮhbD580 + B0

1) ¢ƛŜƪ ǇƛŜƸŜƳǘǎΣ ƪŀ 540-580nm ŘƛŀǇŀȊƻƴņ ǘŀǎ ƛǊ ƴŜƳŀƛƴơƎǎΦ
2)TiekǇƛŜƸŜƳǘǎ, kaƴƻǊƳŢǑŀƴŀǎkoeficientik1, k2, k3ŀǘƪŀǊơƎƛtikaino izkliedesņŘņ:
k1, k3 = 1,    k2 ~ 1 +(R560 /Rref 560)(Rref680 /R680)





aǳƭǘƛƳƻŘņƭŀ ŀǘǘŢƭƻǑŀƴŀǎ ǘŜƘƴƻƭƻƒƛƧŀ 

ņŘŀǎ ƧŀǳƴǾŜƛŘƻƧǳƳǳ in-vivo diagnostikai
ERAF-2: SAM 1.1.1.1. ŀǇŀƪǑŀƪǘƛǾƛǘņǘŜǎ ζtǊŀƪǘƛǎƪŀǎ ƛŜǾƛǊȊŜǎ ǇŢǘơƧǳƳƛη нΦ ƪņǊǘŀǎ ǇǊƻƧŜƪǘǎ

 # 1.1.1.1/18/A/132

Wņƴƛǎ {ǇơƎǳƭƛǎ
ǇǊƻƧŜƪǘŀ Ȋƛƴņǘƴƛǎƪŀƛǎ ǾŀŘơǘņƧǎ
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Tri-ƳƻŘņƭņǎ ŀǘǘŢƭƻǑŀƴŀǎ ǎƛǎǘŢƳŀǎ ǎņƪƻǘƴŢƧŀƛǎ ƪƻƴŎŜǇǘǎ
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PATIENT MEASUREMENTS
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In vivo  mǛrǭjumi
(septembris-oktobris)

Veidojumu grupa Veidojumu skaits

wƻōŜȌƴŢǾǳǎǎ 9

5ŜǊƳņƭǎ ƴŢǾǳǎǎ 11

YƻƳōƛƴŢǘǎ ƴŢǾǳǎǎ 9

Seborejas keratoze 3

Hemangioma 4

Dermatofibroma 1

.ŀȊņƭƻ Ǒǹƴǳ ǾŢȊƛǎ1

YƻǇņ 38
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Citi rakstu darbi

ÅPatenta pieteikums:

άtŀƸŢƳƛŜƴǎ ǳƴ ƛŜǊơŎŜ ŦƻǘƻƪŀƳŜǊŀǎ ǊŜƭŀǘơǾņǎ ǎǇŜƪǘǊņƭņǎ 
Ƨǳǘơōŀǎ ƴƻǘŜƛƪǑŀƴŀƛ ǇƛŜ ƛȊǾŢƭŢǘƛŜƳ ǾƛưƸǳ ƎŀǊǳƳƛŜƳέΣ ŀǳǘƻǊƛ 
WΦ{ǇơƎǳƭƛǎΣ LΦhǑƛƸŀΣ LΦYǳȊƳƛƴŀΣ [Φ5ŀƳōơǘŜΦ І [±tнлнмллллпмΣ 
13.07.2021.

ÅtƻǇǳƭņǊȊƛƴņǘƴƛǎƪǎ ǊŀƪǎǘǎΥ

J.Spigulis, I.OshinaΣ άSpectral line imaging: principles, 
implementation and applicationsέΦ Annual Report ς 2021, 
Latvian Academy of Sciences όƛŜǎƴƛŜƎǘǎ нлнмΦƎΦ ƴƻǾŜƳōǊơύΦ



Konferences - 2021

- DOC-нлнмΣ wơƎŀ όŀǇǊơƭƛǎΣ ŀǘǘņƭƛƴņǘƛύΥ

- L.Dambite, I.Kuzmina, I.Oshina, J.SpigulisΣ ζLƴ-vivo diagnostics of skin 
malformations using multimodal RGB imagingη

ïOSA/SPIE European Conferences on Biomedical Optics, Munich/DE 
όƧǹƴƛƧǎΣ ŀǘǘņƭƛƴņǘƛύΥ

ïI.Oshina, J.SpigulisΣ άPotential of the BeerςLambert law for skin 
chromophore mapping from diffuse reflectance imagesη

ïaΦ.ǸǊƳŜƴ, tΦbŀƎƭƛő, J.SpigulisΣ άComparison of in-vivo measured optical 
path length distribution of backscattered light in human skin and time-
resolved Monte Carlo simulationsέ 

ïζLƴǘŜǊǇƘƻǘƻƴƛŎǎ нлнмηΣ Oludenizκ¢w όƻƪǘƻōǊƛǎΣ ƪƭņǘƛŜƴŢύΥ

ÅJ.Spigulis (invitedύΣ άAdvanced multispectral and multimodal imaging for 
skin diagnosticsέ



tƭņƴƛ ǳȊ нлннΦƎŀŘǳ
ÅPilnveidot ƳŢǊǎƛǎǘŢƳǳ (x-ȅ ŀǳǘƻƳņǘƛƪŀΣ endoskopa 
ƪŀƳŜǊŀΣ ƳŜƘņƴƛǎƪƛŜ ƳŜȊƎƭƛ  Χύ

Å!ǇǊơƭơ ǇǊŜȊŜƴǘŢǘ ǇǊƻƧŜƪǘŀ ǊŜȊǳƭǘņǘǳǎ ƪƭņǘƛŜƴŢ н 
ƪƻƴŦŜǊŜƴŎŢǎ - LALS (bŀƴǎơ, FR) un Oporto-Biophotonics 
(Porto, PT)

ÅtŀōŜƛƎǘ ǇǊƻƧŜƪǘǳ олΦŀǇǊơƭơΣ ǎŀƎŀǘŀǾƻǘκƴƻŘƻǘ Ǿƛǎŀǎ 
atskaites

ÅWŀǳƴǳ ǇǊƻƧŜƪǘǳ ǇƛŜǘŜƛƪǳƳǳ ƎŀǘŀǾƻǑŀƴŀ ς 

ïtƛǊƳƪņǊǘΣ 9a LC-NPP konkurss + HE CANCER (?)



wŜȊǳƳŢƧƻǘΥ

Å±ƛǎǳƳņ ǊŀȌơƎǎ ƎŀŘǎΣ ǘƻƳŢǊ ŀǊ /-мф ƴŜƎŀǘơǾƻ ƛŜǘŜƪƳƛ

Åмн ǇǊƻƧŜƪǘƛΣ ǘΦǎƪΦ н ǇŀōŜƛƎǘƛ ǳƴ о ǳȊǎņƪǘƛΤ т ǇƛŜǘŜƛƪǘƛΣ ōŜǘ 
ƴƻǊŀƛŘơǘƛ

ÅtǳōƭƛŎŢǘƛ нл  {/ht¦{ ŎƛǘŢǘƛ Ǌŀƪǎǘƛ όǘΦǎƪΦ с vм ǳƴ п vнύ

Å1 patenta pieteikums

Å[ŀōƻǊŀǘƻǊƛƧŀǎ ōǳŘȌŜǘǎ ǎŀƎƭŀōņǘǎ ϤлΦф ƳƛƭƧΦ 9¦w ƭơƳŜƴơ

Å2022  - beidzas 2 lieli projekti Ą ƛȊŀƛŎƛƴņƧǳƳƛ 
нΦǇǳǎƎŀŘŀƳΣ ƧņǇƛŜǎŀƪŀ Ƨŀǳƴƛ ǇǊƻƧŜƪǘƛ



tŢŘŢƧƛŜ 6 gadi (2016-2021, ǇņǊǾŢƭŢǑŀƴņƳύ
ÅtǊƻƧŜƪǘǳ ǾŀŘơōŀΥ 

ïάaǳƭǘƛƳƻŘņƭŀ ŀǘǘŢƭƻǑŀƴŀǎ ǘŜƘƴƻƭƻƒƛƧŀ ņŘŀǎ ƧŀǳƴǾŜƛŘƻƧǳƳǳ 
in-vivo ŘƛŀƎƴƻǎǘƛƪŀƛέ - ERAF projekts # 1.1.1.1/18/A/132, 
2019-2022.

ïάtǊƻƎǊŜǎơǾŀ ǎǇŜƪǘǊņƭņǎ ŀǘǘŢƭƻǑŀƴŀǎ ǘŜƘƴƻƭƻƒƛƧŀ ņŘŀǎ 
ŘƛŀƎƴƻǎǘƛƪŀƛέ - LZP FLP projekts # lzp-2018/2-0006, 2018-
2020.

ïαBiofotonikaΥ ŀǘǘŢƭƻǑŀƴŀΣ ŘƛŀƎƴƻǎǘƛƪŀ ǳƴ ƳƻƴƛǘƻǊƛƴƎǎέ - VPP 
α{htIL{έ Імл-4/VPP-4/11, 3. projekts,  2014-2017.

ïαBiofotonikas ǘŜƘƴƻƭƻƒƛƧŀǎ ŀǳŘǳ ŀǘƧŀǳƴƻǑŀƴŀƛ ό.L-¢w9ύέ ς EK 
FP7 ERA-NET BiophotonicsPlus projekts, 2014-2017.

ïά{ǇŜƪǘǊņƭņŀǘǘŢƭƻǑŀƴŀleprasdiagnostikaiέΣ [¦ ǊŜƒ. Nr. 
ZD2021/21122, ǇŀǎǹǘơǘņƧǎςLeprosy Mission International 
(UK); 2020-2022.



{ǘǳŘŜƴǘǳ ŘŀǊōǳ ǾŀŘơōŀ
Å4 bakalaura darbi (B.Balode (MF), K.Lauberts, 
aΦaŀǘǳưŜƴƪƻ (RTU), D.Briljonoks)

Åо ƳŀƒƛǎǘǊŀ ŘŀǊōƛ όLΦhǑƛƸŀ, !Φ5ȊŢǊǾŜ, DΦ¢ǳƴŢƴǎ)

Å3 promocijas darbi:

ïVanesa Lukinsone,άLƴ-vivo ņŘŀǎ autofluorescences 
ƪƛƴŢǘƛƪŀ ƴŜǇņǊǘǊŀǳƪǘņ ǳƴ ƛƳǇǳƭǎǳ ƭņȊŜǊǳ ƛŜǊƻǎƳŢέ ς 
ŀƛȊǎǘņǾŢǘǎ нлмтΦƎΦ ŘŜŎŜƳōǊơΦ

ïaŀǊǘŀ [ŀƸƒŜΣ ά!ǘǘŢƭƻǑŀƴŀǎ ǘŜƘƴƻƭƻƒƛƧŀǎ ōƛƻƭƻƒƛǎƪƻ ŀǳŘǳ 
ƴŜƛƴǾŀȊơǾŀƳ ƴƻǾŢǊǘŢƧǳƳŀƳέ ς doktorante 2014-2018.g.

ïLƭȊŜ hǑƛƸŀΣ ά{ǇŜƪǘǊņƭƭơƴƛƧǳ ŀǘǘŢƭǳ ƛŜƎǹǑŀƴŀ ǳƴ 
ƛȊƳŀƴǘƻǑŀƴŀέ ς doktorante 2017-2020.g.



tǳōƭƛƪņŎƛƧŀǎ
ÅtǳōƭƛƪņŎƛƧǳ ƪƻǇǎƪŀƛǘǎ ǊŜŎŜƴȊŢǘƻǎ ƛȊŘŜǾǳƳƻǎ 
ό{/ht¦{ύ ƪƻǇǑ нлмсΦƎΦ ς пуΣ ǘΦǎƪΦ мр ȌǳǊƴņƭǳ ǊŀƪǎǘƛΦ 
IƛǊǑŀ ƛƴŘŜƪǎǎ - 20 (Scopus) / 24 (Google Scholar)

Å/ƛǘŢǘņƪƛŜ Ǌŀƪǎǘƛ όScopus):
ïJ.Spigulis, I.Oshina, A.Berzina, A.BykovΣ άSmartphone snapshot 

mapping of skin chromophores under triple-wavelength laser 
illuminationέΣ J.Biomed.Opt., 22(9), 091508 (2017). ς рл ŎƛǘŢƧǳƳƛ

ïA.Lihachev, l.Lihacova, E.V.Plorina, M.Lange, A.Derjabo, J.Spigulis, 
άDifferentiation of seborrheic keratosis from basal cell carcinoma, 
nevi and melanoma by RGB autofluorescence imagingέΣ 
Biomed.Opt. Express, 9(4),1852-1858 (2018). ς нт ŎƛǘŢƧǳƳƛ

ïJ.SpigulisΣ άMultispectral, fluorescent and photoplethysmographic 
imaging for remote skin assessmentέΣ Sensors, 17, 1165 (2017) ς 
нл ŎƛǘŢƧǳƳƛ



wŀƪǎǘǳ ƪǊņƧǳƳƛ
Åά.ƛƻǇƘƻǘƻƴƛŎǎτwƛƎŀ нлмтέΣ SPIE Proceedings, vol.10592 

(2018). Editor:Janis Spigulis. 
https://spie.org/Publications/Proceedings/Volume/10592.

Åά.ƛƻǇƘƻǘƻƴƛŎǎτwƛƎŀ нлнлέΣ SPIE Proceedings, vol.11585 
(2020). Editor:Janis Spigulis. 
https://www.spiedigitallibrary.org/conference-proceedings-
of-spie/11585.toc. 

ÅJ.SpigulisΣ άaǳƭǘƛǎǇŜŎǘǊŀƭΣ ŦƭǳƻǊŜǎŎŜƴǘ ŀƴŘ 
photoplethysmographicimaging for remote skin 
ŀǎǎŜǎǎƳŜƴǘέ ςin: Optical Methods in Sensing and Imaging 
for Medical and Biological Applications, Ed. D.Indjin, 
¿Φ/ǾŜƛő, M.Jedrzejewska-Szsczerska(2019). ISBN 978-3-
03897-371-3, mdpi.com/books/pdfview/book/1107.

https://spie.org/Publications/Proceedings/Volume/10592
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11585.toc
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https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11585.toc
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https://www.mdpi.com/books/pdfview/book/1107
https://www.mdpi.com/books/pdfview/book/1107
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https://www.mdpi.com/books/pdfview/book/1107
https://www.mdpi.com/books/pdfview/book/1107
https://www.mdpi.com/books/pdfview/book/1107




Konferences
34 ǊŜŦŜǊņǘƛ ǎǘŀǊǇǘŀǳǘƛǎƪņǎ Ȋƛƴņǘƴƛǎƪņǎ ƪƻƴŦŜǊŜƴŎŢǎ ar ǇǳōƭƛŎŢǘƛŜƳ rakstiem, 9 ƛŜƭǹƎǘƛŜ ǊŜŦŜǊņǘƛ:

1. J.Spigulis (invited). Advanced multispectral and multimodal imaging for skin diagnostics. 
άLƴǘŜǊǇƘƻǘƻƴƛŎǎ ς нлнмέΣ Oludeniz (TR), 23 October 2021.

2.  J.Spigulis (invited). Skin reflectance: how long the photons travel until remission. Saratov Fall 
Meeting on Biophotonics, Saratov (RU), 28 September 2020 (remote).

3. J.Spigulis (invited). Recent results of Riga group on laser applications for skin 
diagnostics. 21th International Conference and School on Quantum 9ƭŜŎǘǊƻƴƛŎǎ άLaser Physics 
and ApplicationsέΣ Varna (BG), 22 September 2020 (remote).

4. J.Spigulis (plenary). Biophotonicsresearch in Riga: recent projects and results. 
ά.ƛƻǇƘƻǘƻƴƛŎǎRiga ςнлнлέΣ Riga (LV), 24 August 2020 (remote).

5. J.Spigulis ((invited). Lasers for skin diagnostics - chromophore mapping and photon 
pathlength estimation.άAdvanced Laser ¢ŜŎƘƴƻƭƻƎƛŜǎ нлмфέΣ Prague (CZ), 19 September 
2019.

6. J.Spigulis (invited). In-vivo skin imaging techniques. Baltic Biophysics Conference, Kaunas 
(LT), 5 October 2018.

7. J.Spigulis (invited). Lasers for in-vivo skin diagnostics: some recent developments. 20th 
International Conference and School on Quantum 9ƭŜŎǘǊƻƴƛŎǎ άLaser Physics and 
ApplicationsέΣ Nesebar (BG), 20 September 2018.

8. J.Spigulis (invited). Hyperspectral and multispectral skin imaging. Summer School on Optics & 
Photonics, Oulu (FI), 3 June 2017.

9. J.Spigulis (invited). Multi-laser illumination designs for skin chromophore mapping. 
άAdvanced Laser ¢ŜŎƘƴƻƭƻƎƛŜǎ нлмсέΣ Galway (IE), 12 September 2016.



Patenti
1. [± мрмлс .Σ нлмсΦ tŀƸŢƳƛŜƴǎ ǳƴ ƛŜǊơŎŜ hromoforu ƪŀǊǘŢǑŀƴŀƛ ǾŀƛǊņƪǳ ǎǇŜƪǘǊņƭƭơƴƛƧǳ 
ŀǇƎŀƛǎƳƻƧǳƳņ - WΦ{ǇơƎǳƭƛǎ un LΦhǑƛƸŀ. 

2. [± мрлрф .Σ нлмсΦ aŜǘƻŘŜ ǳƴ ƛŜǊơŎŜ ŀǳŘǳ hromoforu un/vai fluoroforu ƪŀǊǘŢǑŀƴŀƛ ŀǊ 
ǾƛŜŘǘņƭǊǳƴƛ - WΦ{ǇơƎǳƭƛǎ, aΦ[ņŎƛǎ, I.Kuzmina, !Φ^ƛƘŀőƻǾǎ, V.Upmalis, Z.Rupenheits.

3. WO 2017/012675 A1, 2017. J.Spigulis, M.Lacis, I.Kuzmina, A.Lihacovs, V.Upmalis, 
Z.Rupenheits. Method and device for smartphone mapping of tissue compounds..

4. DE 10 2017 119697.8, 2017. Monitoring of tissue coagulation by optical reflectance 
signals. (M.Wehner, J.Spigulis, A.Lihachev, T.Trebst) .

5. WO 2017/025775 A1, 2017. U.Rubins, J.Zaharans, J.Spigulis. Device for adaptive 
photoplethysmographyimaging.. 

6. WO 2018/177565 A1, 2018. U.Rubins, E.Kviesis-Kipge, J.Spigulis. Device for speckle-
free imaging under laser illumination. 

7. LV 15413, 2019. MetodeƪǊņǎŀƛƴǳviltojumuŀǘƪƭņǑŀƴŀƛ - WΦ{ǇơƎǳƭƛǎ, LΦhǑƛƸŀ

8. [± мротлΣ нлмфΦ LŜǊơŎŜ ƴƻ spekliem ōǊơǾǳ ŀǘǘŢƭǳ ƛŜƎǹǑŀƴŀƛ ƛȊƪƭƛŜŘŢǘǳ ƭņȊŜǊǳ ǎǘŀǊǳ 
ŀǇƎŀƛǎƳƻƧǳƳņ - ¦Φwǳōơƴǎ, E.Kviesis-Kipge, WΦ{ǇơƎǳƭƛǎ. 

9. [± мрпфм .Σ нлнлΦ LŜǊơŎŜ ǾƛǊǎƳŀǎ ǾƛŜƴƳŢǊơƎŀƛ ŀǇƎŀƛǎƳƻǑŀƴŀƛ ǾƛŜƴƭŀƛƪǳǎ ŀǊ ǾŀƛǊņƪņƳ 
ƭņȊŜǊǳ ǎǇŜƪǘǊņƭƭơƴƛƧņƳ - WΦ{ǇơƎǳƭƛǎ, LΦhǑƛƸŀ, Z.Rupenheits, aΦaŀǘǳưŜƴƪƻ 

10. [±tнлнмллллпмΣ моΦлтΦнлнмΦ tŀƸŢƳƛŜƴǎ ǳƴ ƛŜǊơŎŜ ŦƻǘƻƪŀƳŜǊŀǎ ǊŜƭŀǘơǾņǎ ǎǇŜƪǘǊņƭņǎ 
Ƨǳǘơōŀǎ ƴƻǘŜƛƪǑŀƴŀƛ ǇƛŜ ƛȊǾŢƭŢǘƛŜƳ ǾƛưƸǳ ƎŀǊǳƳƛŜƳ - WΦ{ǇơƎǳƭƛǎ, LΦhǑƛƸŀ, I.Kuzmina, 
[Φ5ŀƳōơǘŜ. 



!ǘȊƛƴơōŀǎ

- LZA LielǕmedaǸañpar izciliem sasniegumiem

biofotonikasvirzienaLatvijǕizveidǛun attǭstǭbǕò (2021)

- LU rektora atzinǭbas raksts (2020)

- LU rektora pateicǭba (2019)
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