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* The new methodologies for microbiological analysis are based on the
ravages that climate change is causing in the world.

* The traditional methodology considers extended times from sampling to
identification of a hydrobiological pest, which affects risk management

against these contaminants in large bodies of raw water.




* The Transformation Visualization Module by
federated learning has the ability to focus

learning based on machine knowledge and
not on data.

 The Transformed visualization architecture
was designed with the ability to visualize
the micro metabolism of cyanobacteria
giving an additional feature to the
identification of particle and microbiome.

* The identification architecture uses a GRU- ﬁﬁﬁﬁﬁ
RNN sequential model to observe the ’
movement of the object of interest,

subsequently it uses a 3D-CNN spatial
model for the focus and finally a statistical

model to calculate the detected probability
of the object.

The spatial model: 3D Convolution The static model: statistical




LABORATORY ON A CHIP, the system is implemented
on a1 to 4 channel microfluidic chip of 200 um

area so that the observation has a component of
counting and identification.

THE MICROSCOPE used for the ana
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The architectures compared to supervised and
transfer learning can achieve high percentages of
precision and accuracy but they are a risk for
computer security since they centralize all the data
for its operation.
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Accuracy: 81%

Accuracy: 77% (- 4%)

Accuracy: 80% (- 1%)

MACHINE LEARNING PROCESSING was performed on
an Nvidia RTX 3070 Ti GPU with 16GB of Ram. Depending on the
microbiological analysis, the response times ranged from

8 microseconds to 3 hours per iteration.
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THE MICROBIOLOGICAL ANALYSIS feplicated

were those described by the WHO withipdhe
resources monitoring plan ang
of Biovolume of cyanobacte

While the federated learning system
obtains similar results but manages
to ensure the privacy, precision and
accuracy of the ML architecture only
by sharing the knowledge of the
machine.
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phylogenetics, spatiotemporal clustering, to 37,000 reads Minimap2 (k = 15)
hydrochemical associations vs. SILVA 132

to finally be able...




Final Visualization of the first Microbiology Laboratory on a Chip

Cianobacteria 0.54
KITAI

Porcentaje de Biovolumen (ONU obijetivo 6)
Realizado por FABIOMA, analista digital de KITAI

* 2- Microbiological analysis of identification and containment of hydrobiological plates with
VC and ML system. Accuracy: 95.32% | Sensibility: 93.21%.

* 3- Containment of hydrobiological pest using metagenomics and genetics directed with
CRISPR - CAS13. 99.32% effective within the first 24 hours of detection by the Al system.



