International Interdisciplinary Congress on Renewable Energies, Industrial Maintenance, Mechatronics and Informatics 3230 RENIECYT

Q:':;’ Gt 5 i
Booktets 1702902 CONACYT

ECORFAN

RENIECYT - LATINDEX - Research Gate - DULCINEA - CLASE - Sudoc - HISPANA - SHERPA UNIVERSIA - Google Scholar DOI - REDIB - Mendeley - DIALNET - ROAD - ORCID

Title: Classification and counting system for bacteria in microbiological culture media
using image processing

Authors: GUTIERREZ-LEON, Diana Guadalupe, SERRANO-RAMIREZ, Tomas, GRANADOS-
ALE]O, Vignaud and DE LOS SANTOS-LARA, Pedro Jorge

Editorial label ECORFAN: 607-8695 Pages: 12
BCIERMMI Control Number: 2021-01 RNA: 03-2010-032610115700-14

BCIERMMI Classification (2021): 271021-0001

ECORFAN-México, S.C. Holdings
143 — 50 Itzopan Street Mexico Guatemala

La Florida, Ecatepec Municipality
Mexico State, 55120 Zipcode Bolivia Democra tic

Phone: +52 | 55 6159 2296 www.ecorfan.org Spain El Salvador Republic

Skype: ecorfan-mexico.s.c. )
E-mail: contacto@ecorfan.org Ecuador Taiwan of Congo

Facebook: ECORFAN-México S. C. Pe ru
i P Ni
Twitter: @EcorfanC araguay icaragua




Introduction

ECORFAN®
Stages for system development

Automatic system for classifying and counting bacteria
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In 2019, the World Health Organization declared that 842,000 peop&e d.ied annually as
a result of: ‘

 unsafe water,

* poor sanitation,

* inappropriate hygiene during hand washing.

The pandemic caused by Covid-19: o W
 availability of water source is essential for the consumption and \

hygiene of everyone.
« Water represents an important vulnerability factor in health.
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Microbiological monitoring
Water quality
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Water
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Implementation in plate count technique to a water sample
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Identification and guantitative determination of bacteria in
culture medium:
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interscience

» Long periods of time * Hig h- eqst. :
. Hi'gh economic i‘nves;tmem * Specialized mamte_nance._ :
» Space under certain conditions.
» Designed to operate only under
stablished standards. 6
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The first stage consists of testing a set of segmentation techniques to separate the bacterial
colonies from the rest of the image sections that are not of interest: ECORFAN®
Q thresholding,

 edge extraction by Canny algorithm and

O clustering by K-means.
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Segmentation produced by the thresholding algorithm applied
to the culture.
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Segmentation produced by the K-means algorithm.
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The second stage consists in the implementation of an automated bacterial colony

detection and counting system that indicates in the original image the contour found for ECORFAN®
each of the colonies and, in turn, displays the final count of their number.

Implementation of binary masks:
a) and b) K-means results.

¢) and d) thresholding.

e) and f) Application of morphological operations: erosion, dilation, opening and closing.
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The culture image is submitted for analysis. The system draws
an outline around each bacterial colony and distinguishes
between two types of existing colonies, blue corresponding to
E. coli and green to S. Typhimurium,
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Conclusions

In this work, a classifier and counter of bacterial colonies in laboratory cultures was
successfully performed by processing images obtained with a smartphone. The implementation
of an unsupervised learning algorithm allowed, without prior training, to separate the bacterial
colonies from the other elements of the image such as: the Petri dish, the agar, the background
objects and the artifacts generated by the capture conditions. It was even possible to successfully
segment the types of existing colonies, allowing their classification and counting by type.

The system was implemented using open source software, employs low-cost hardware and can
be easily scaled for real-time operation through video analysis.
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