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 Artificial intelligence
→ What does artificial intelligence mean?
→ Where is artificial intelligence applied?
→ Where is artificial intelligence needed?
→ Our main application, our lives.

Disease diagnosis
→ Breath analysis.
→ Lung cancer diagnosis.
→ What are the mathematics within?

Main results
→ Concentration of chemicals.
→ Diagnosis of diseases.

 Conclusions
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What does Artificial Intelligence mean?
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has managed to create an artificial brain that
plays a video game better than a human player,
without having received any instructions on what
the game is about.

IBM's Watson computer defeated the best
participants in the history of the American
question and answer contest Jeopardy.



The University of Science and Technology of China have
developed a machine capable of obtaining better results
than humans in an intelligence test.

The University of Cambridge has an algorithm capable of discovering
your age, gender, profession, level of intelligence, political opinion and
sexual orientation through your activity.
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Artificial Intelligence (AI) makes it possible for machines to learn from

experience, adjust to new inputs, and perform tasks as humans do. Most of the examples

of AI you hear about today are largely based on predictive analysis and deep

learning. Through the use of these technologies, computers can be trained to perform

specific tasks by processing large amounts of data and

recognizing patterns within.

What does Artificial Intelligence mean?



What does Artificial Intelligence mean?

1. Learn from experience

2. Predictive analysis, and deep learning

3. Recognizing patterns by processing data
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Where is Artificial Intelligence needed?



But What do you need?
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What does Artificial Intelligence mean?



Large 
amounts of 

relevant data 
are required

But What do you need?
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What does Artificial Intelligence mean?



Many potential benefits
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The point is to develop intelligent 
applications
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Where is Artificial Intelligence needed?



What are the main applications which make our lives 
better?
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What are the main applications which make our lives 
better?
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How can we diagnose diseases? 



What would you prefer as a diagnostic 
method?
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What would you prefer as a diagnostic 
method?



How can we diagnose like this?

Please think how you would diagnose a disease using just
one of your senses, then two of them, and then three, and...
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one of your senses, then two of them, and then three, and...



How can we diagnose like this?
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How can lung cancer be diagnosed in this way?
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What is this?How much is there?
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Cross-reactive and functionalized 
FET sensor
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https://www.youtube.com/watch?v=GP3Fj2CZbXQ
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What are the mathematics within?



Advanced artificial intelligence based feature selection

software. It enables the determination of:

1. Most important features or variables that characterize a
system,

2. The optimal estimative model.
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Discriminating features

What are the mathematics within?



Most 
important 
features 

The best 
estimative 

model

1.1.  ANN based calculations
The algorithm and its application is being patented

1.1.1.  Statistical analysis
Comparison of estimation errors and/or success rates

1. Eliminating noise, anomalous data or redundant features 
Statistical tools

Under patent solicitation

What are the mathematics within?
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Statistical 
analysis of the 

database

Discriminating 
features

Estimative 
model

The nature of both 
algorithms are 

similar

Under patent request
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What are the mathematics within?
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Statistical 
analysis of the 

database

Discriminating 
features

Estimative 
model

Under patent request

The nature of both 
algorithms are 

similar

Training function

Optimization processes

Validation methods

Parameters of Algorithms

Activation function

Transfer function
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What are the mathematics within?
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Advantage over other feature selection methods

Independent
variables selected

Estimative
Model

Feature selection algorithms
ReliefF, Kruskal-Wallis, Chi2…
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In contrast with other feature
selection algorithms, this
approach ensures that the
optimal variables are found for
the system as the model itself
is used for the selecting task.

AlgoTron

Feature
selection

model
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Main Results
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Artificial neural network results of the global classifier. a, boxplot of ANN estimation
score of the model. Each point represents one sample. The central solid line represents
Youden's cut-point. The dashed line represents modified cut-point to meet the WHO
criterion of sensitivity above 90%. Samples above the cut-point are classified as Non-TB
and healthy and samples below the cut-point are classified as confirmed pulmonary
active TB samples. b, ROC curve of model with mathematically optimal Youden's cut-
point (black arrow) and the modified (green arrow). c, boxplot of ANN estimation score of
the model for subpopulation with QFT positive status. d, boxplot of ANN estimation score
of the model for subpopulation with QFT positive and HIV negative statuses. e, boxplots
of ANN estimation scores for selected confounding factors. QFT- QuantiFERON-TB Gold
test.
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This manuscript has been submitted for publication





Still so much work to be done…

Artificial intelligence can lead to reliable algorithms 

to distinguish breath patterns from groups of 

patients versus controls for a wide set of illnesses, as 

well as identify potential biomarkers.
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