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Artificial intelligence will control of

control of cockpits

cockpits

- Not for nervous flyers! Boeing to test pilotless
planes next year as artificial intelligence takes
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Autonomous Cars and Artificial Intelligence




A prototype Audi A with selfdriving technology is
seen during testing on the 8 autobahn in
Germany in May2016.

™~




Applications of Neural Networks ™

They can perform tasks that are easy for a human but difficult for a machihe
Aerospaceg Autopilot aircrafts, aircraft fault detection.
Automotive | Automobile guidance systems.

Military | Weapon orientation and steering, target tracking, object discrimination, facial recognition, signal/image
identification.

Electronics] Code sequence prediction, IC chip layout, chip failure analysis, machine vision, voice synthesis.

Financial] Real estate appraisal, loan advisor, mortgage screening, corporate bond rating, portfolio trading
program, corporate financial analysis, currency value prediction, document readers, credit application evaluators.

Industrial | Manufacturing process control, product design and analysis, quality inspection systems, welding
quality analysis, paper quality prediction, chemical product design analysis, dynamic modeling of chemical process
systems, machine maintenance analysis, project bidding, planning, and management.

Medical | cancer cell analysis, EEG and ECG analysis,
prosthetic design, transplant time optimizer.

Speechl Speech recognition, speech classification, text to speech conversion.

Telecommunications] Image and data compression, automated information services, rdahe spoken language
translation.

Transportation ] Truck Brake system diagnosis, vehicle scheduling, routing systems.
Software] Pattern Recognition in facial recognition, optical character recognition, etc.
Time Series Predictiorj ANNSs are used to make predictions on stocks and natural calamities.

Signal Processing) Neural networks can be trained to process an audio signal and filter it appropriately in the
hearing aids.

Control | ANNSs are often used to make steering decisions of physical vehicles.

Anomaly Detection] As ANNSs are expert at recognizing patterns, they can also be trained to generate an output
when something unusual occurs that misfits the pattern. /




Artificial Neural Networks
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Artificial Neural Networks (ANNSs)?

- The inventor of the firstneurocomputer, Dr. Robert
Hecht-Nielsen, defines a neural network gs

- "...a computing system made up of a number of
simple, highly interconnected processing elements,
which process information by their dynamic state
response to external input®




Introduction

Artificial neural networks (ANN) are data driven
learning structures based on the principles of
morphological and functional organization of
biological neurons. Basic quality of trained neural
structures, generalization, association and self
organization, enable them reliable nonlinear mult
variate regression, classification and clustering. The
models trained on the representative sample
generalized knowledge on the unknown test sample
with high reliability even at low level of
representativeness of the training set




Heart rate variability

Artificial Neural Networks




Heart rate variability and ANN

. The heart rate variabllity is used as the base
variable from which certain parameters are
extracted and presented to the ANN for
classification




NEUROCARDIOLOGICAL
LABORATORY

. Center for noninvasiveelectrocardiology

- Center for autonomic nervous system
testing Iin clinical medicine

. Syncope center




METHODOLOGY

Data were obtained usinghort ECG analysisShiller AT-10, non-
invasive beatto-beat heart rate variability andbaroreflex sensitivity
(Task Force monitor) and24hour ambulatory ECG monitoring with long
term HRV analysis

ECG parameters were obtained from the signals of RHECG channels
over the past5 minutes using commercial software (Schiller ALIQ
Austria)

TheTask Force Monitor(CNSystemsGraz, Austria), was used to monitor
beat-to-beat heart rate (HR) by ECG and be#b-beat blood pressure by
the vascular unloading technique 14, which was corrected
automatically to the oscillometric blood pressure measured on the
contralateral arm. The Task Force Monitor automatically provides beat
to beat spectral analysis of heart rate, systolic and diastolic blood
pressure variability, applying an autoregressive methodology

Baroreceptor reflex sensitivity (BRS)was automatically assessed using
the sequence technique according t@arati

Twenty-four-hour ambulatory ECGrecordings were acquired by &l2
leads electrocardiogram, sampling rat&000Hz per each lead
(Cardioscan D.M.S.USA) and analyzed by an experienced analyst




TASK FORCE monitor




TASK FORCE monitor
Finger blood pressure monitoring










PORTAPRES

. The Portapres® Is the ambulatoryFinapres
technology solution. ThePortapres® offers
on top of standard ambulatory blood
pressure monitoring (ABPM) Insight into
hemodynamic parameters such as stroke
volume and cardiac output.For almost20
years the technology has proven itself in
clinical settings, high altitude research on
mountain heights and in space by top
scientific institutes like



http://www.nasa.gov/







