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Projekta darbibas un laika grafiks

WP 1 Autonomas un kompaktaslazeru speklu attéloSanasierices izveide baktériju
skaitiSanai un klasificesanai, RTU;

WP 2 Sistemas testi laboratorijasun vide, LU un SIA «Auctoritas»

WP 3 Sistémas testi laboratorijasun reala vidée, SIA «Auctoritas».

WP 4 Publicitate unizplatiSana, LU, RTU un SIA «Auctoritas»

Project acticity numbers’ Year 2020 Year 2021 | Year 2022 Year 2023
1. | 2. |13.14.]1.(2.(3.14.]11.(2.]3.]4.|1.| 2 3.
1(Building autonomous compact laser speckle imaging device for bacteria counting and classification XXX X X X[ X]|X[X]|X[X] X
1,1|Developing compact prototype device for microbial growth monitoring under white light and laser illumination X[ XXX
1,2|Implementing "total plate count" function in the compact device by using laser speckle analysis X[ XX X[X]|X
1,3|Artificial neural network (ANN) training for microbial colony classification XXX X X| X[ X[ X[X[X
1,4|Design and improvement of fully functional compact device with embedded ANN XX X[ X[|X] X
2|System testing in laboratory environment XXX X X X[ X]|X[X]|X[X] X
2,1|Microbial growth tests for development of "total plate count test" function using reference and extracted microbial strains X X[ XXX X[ XX
2,2|Testing microbial reference strain growth on the specific media and accumulation of microbial image dataset for ANN training X X[ XXX X[ X[ X[X]|X]|X
2,3|Evaluation of System performance in realistic laboratory environment with unknown microbial strains X[X| X
3|System testing in real environment X[X]|X]| X
3,1|Verification of System in the Auctoritas laboratory with three standard I1SO or GOST methods X[ X[X] X
3,2|Development of the new standard method, validation against “golden standard” (CFU plate count) X| X
4|Dissemination and publicity X X[ X X[ X X[ X[ X[ X]|X]|X| X
4,1|Publicity and dissemination of the project results X X[ XX X X[ X[ X[X]|X]|X] X
4,2|Preparation of know-how description for licensing X| X

'The project activity number must correspond to the project activity number indicated in section "1.5. Project activities and results to be achieved" of the project application.
21f according to the Cabinet Regulations regarding the implementation of the specific support objective, the actions supported by the project have been performed before the approval of the project application, they should be



Projekta ideja
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Patogénu bakteriju identificeSana (parasti testi /

aiznem 2-4 dienas);

Baktériju parbaude uz rezistenci pret
antibiotikam;

Arsté$anas stratégijasizvéle cina ar
bakterialam slimibam.

Moving scattering



Laboratorijas sistéma bakteériju
augsanas registracijai

White LED

Image sequence

Individual speckles 10um

Fig.l. Setup scheme for burst image capturing of bacteria growing process under 635 nm laser
and white LED illumination.



Dekorelacijas metode (klasiska pieeja)
Lazera speklu intensitates izmainu noteikSana starp
attéliem

Bacterial colony growth curves
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Fig. 5. Comparison of growth curves of a colony of bacteria Vibrio natriegens measured by
analysis of laser speckle images and visual examination under white light illumination.



WP 1 Autonomas un kompaktas lazeru speklu
attélosanas ierices izveide baktériju skaitisanai
un klasificésanai, RTU, Dmitrijs Bliznuks

WP 2 Sistémas testi laboratorijas un reala vidg,
SIA «Auctoritas», Edgars Baranovics



WP 1 Autonomas un kompaktas lazeru speklu attéloSanas ierices izveide
bakteériju skaitiSanai un klasificeSanai, RTU, Dmitrijs Bliznuks

1.1 Developing compact prototype device for microbial growth
monitoring under white light and laser illumination (50%)

Izméginati vairaki apgaismojumu mezglu un Iécas fiksacijas moduli. Tika izveidota adaptiva platforma, kas laus
regulét |écas un apgaismojuma elementu poziciju un lenki. Kas nakotné |laus atrast izdevigako izvietojumu. Tika
izveidoti gan 3D modeli, gan veiktas izdrukas uz 3D printera, lai parbaudit elementu izmantosanas értibu.



1.2 Implementing "total plate count" function in the compact
device by using laser speckle analysis (18%)
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Lazera speklu analizes metode ir papildinata ar signala filtracijas algoritmu kopu, kas lauj izfiltrét lielu dalu no troksniem,
kas negativi ietekmé koloniju detektésanu.



1.2 Implementing "total plate count" function in the compact
device by using laser speckle analysis (18%)

Tika izveidota augstas kapacitates un
veiktspéjas datu glabasanasplatforma, kas |lauj
izvairities no portativiem datu neséjiem. Tas
atlava dubultot katra eksperimenta attéelu
izSkirtspéju un palielinatkopéjo eksperimenta
ilgumu no 24 stundam lidz 70+.

Katra eksperimenta datuapjoms ir palielinajies
no vidéji 30GB uz 200GB, kas atlaus veikt
pilnigakos eksperimentus, detektéjot ari lenak
augosas kolonijas.




1.3 Artificial neural network (ANN) training for microbial
colony classification (10%)

e Savaktairealo baktériju
attelu kopai tika veikta
koloniju anotacija, kas
lauj veikt talako
neirontikla apmacibu.

* Tika uzsaktas neirontikla
apmacibas ar realajiem
laboratorijasbaktériju
attéeliem, izmantojot
eksistéjosSos neirontiklu
modelus.

2020/9/8 13:54




1.3 Artificial neural network (ANN) training for microbial

colony classification (10%)

S.aureus uz Braid-Parker

Tika identificétas
attélu
problematiskas
vietas, kur
neirontiklu
segmentacija
klGdas.

Ir sastadits
rictbplansar
potencialam
metodem,
segmentacijas
kvalitates
uzlabosanai.



WP 2 Sistémas testi laboratorijas un reala vide, SIA «Auctoritas»,
Edgars Baranovics

Attélu masiva uzkrasana ANN apmacibai

Mikroorganismu kultivéSana un paraugu sagatavosana:
- Laser speckle eksperimentiem
- AugSanas dinamikas un kopéja skaita novertésanai

LU MBI / ASI

Janis Liepins jaunais zinatnieks
Stivens Zolins, laborants
Anitra Zile laborante
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2.1 Kopéja skaita noteiksanaar references
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V. natriegens Koloniju augsana

kultijram

I

uz virsmas (A) un parlietas plates rezima (l'dzigi ka izpilda metodilSO 6222:1999) (B)



2.2 Mikroorganismu augsSana uz specifiskam
barotném

Foto SIA Auctoritas ©
Edgars Baranovics



