1862

yiarviias RS AUCT@RITAS
UNIVERSITATE o orsc [ otahotarira

UNIVERSITATE

Atra un rentabla, uz masinmacidanos balstita
sistema mikroorganismu augsSanas analizei

Zinatniskais vaditajs LU ASI vad.pétn. Aleksejs Lihacovs
Administrativais vaditajs Liene Ozolina
1.1.1.1/19/A/147
01.07.2020-30.06.2023

NACIONALAIS APX‘
ATTISTIBAS
PLANS 2020

IEGULDIJUMS TAVA NAKOTNE

EIROPAS SAVIENIBA

Eiropas Regionalas
attistibas fonds




Projekta merkis ir izstradat un validet jaunu, rentablu sistemu mikroorganismu

aktivitates agrinai novertésanai cietas barotnés. Mikroorganismu aktivitates

novertésanas sistéma izmantos bezkontakta l|azera speklu kontrasta attelosanas

tehnologiju kombinacija ar dzilas masinmaciSanas maksliga neironu tikla (MNT)

balstitu attelu apstradi.

Planotas piecas galvenas aktivitates:

1) autonomas, kompaktas lazera speklu attéloSanas ierices izveidoSana baktériju
skaitiSanai un klasificésanai,

2) sistemas parbaude laboratorijas vid€,

3) sistemas parbaude realaja vide

4) zinasanu izplatiSana un publicitate.

Paredzamie galvenie rezultati ietver:

v’ Portabla sistema lazer speklu generésanai un attélu iegtsanai (TRL4);

v’ Uzlaboti MNT balstiti algoritmi lazera speklu attélu analizei un mikrobu aktivitates
noverteésanai;

v' Autonoma, kompakta lazera speklu attélo$anas ierice mikroorganismu skaitisanai
un klasificeésanai (TRL7);

v' 9 originali zinatniskie raksti (ieskaitot 3 Zurnalos ar augstu ietekmes faktoru),
izstradata produkta intelektualais 1pasums (zinatiba), ka ari licences ligums

v' Jauna metode atrai mikroorganismu koloniju veidojoso vienibu uzskaitisanai, ko
izmanto, lai kvantitativi noteiktu kopéjo koloniju veidojoSo vienibu skaitu un
noteiktu specifiskas baktériju grupas.



Projekta darbibas un laika grafiks

WP 1 Autonomas un kompaktas lazeru speklu attélosanas ierices izveide baktériju
skaitiSanai un klasificésanai, RTU;

WP 2 Sistémas testi laboratorijas un vide, LU un SIA «Auctoritas»

WP 3 Sistémas testi laboratorijas un reala vide, SIA «Auctoritas».

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

Project acticity numbers* Year 2020 Year 2021 | Year 2022 Year 2023
1.1 2 (3.{4.]1.12.13.14.]1.12.13.[4.]1.| 2. | 3.
1|Building autonomous compact laser speckle imaging device for bacteria counting and classification XXX XX X X X[ X[X[X] X
1,1|Developing compact prototype device for microbial growth monitoring under white light and laser illumination X X[ XX
1,2|Implementing "total plate count" function in the compact device by using laser speckle analysis XX X| 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 X[ X[ X]|X| X[ X
2[System testing in laboratory environment XXX XX 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[ X X[ X] X X[ X
2,2|Testing microbial reference strain growth on the specific media and accumulation of microbial image dataset for ANN training XXX X[ X]X[X]X[X] XX
2,3|Evaluation of System performance in realistic laboratory environment with unknown microbial strains XX X
3[System testing in real environment X|X|X] X
3,1|Verification of System in the Auctoritas laboratory with three standard 1ISO 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 XXX XX X X X[ X[X[X] X
4,1|Publicity and dissemination of the project results XXX X[ 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.
2f 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
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Projekta ideja
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Laboratorijas sistema bakteériju
augsanas registracijai

White LED

Image sequence

Individual speckies 10um

Fig.1. 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 bakteériju skaitisanai
un klasificésanai, RTU, Dmitrijs Bliznuks

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



