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Overview of Progress

Why CI applications needed for healthcare?

∙ Replicate the diagnostic skill of the medical specialist
∙ Provide more reliable diagnosis
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Overview of Progress

In general;

∙ Classification of the disease:
From ophthalmology to radiology
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Overview of Progress

∙ Opthalmology applications

Figure: CI Application Example for Glaucoma 5



Overview of Progress

∙ Opthalmology applications

Figure: CI Application for Eye Tumour Detection System 6



Overview of Progress

∙ Modeling of biological systems

Figure: Biology Model Development in Yeast 7



Overview of Progress

CI applications are successfull in Cardiovascular Diseases, why?

Focused on QRS wave complex, which is easily measured and this
waveform is understood well = accurate algorithms

An advantage: tests on publicly available databases
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Overview of Progress

Figure: Heart Sound Classifier Application with MATLAB
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Overview of Progress

Neuromuscular disease
Obtained wave forms not clear and isolated due to action potentials
from muscle fibers
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Overview of Progress

Computational Intelligence in Gait Research

Problems of gait researches

∙ Large volume of recorded data
∙ Lengthy assessment times in gait laboratories

Solution : CI technology
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Overview of Progress

Computational Intelligence in Gait Research

CI is a fusion of learning mechanisms and computing specifically
suited for powerful decision systems capable of interpreting and
processing large volumes of data.
Thanks to CI applications in gait analysis;

∙ more robust, efficient, and cost-effective diagnostic, monitoring,
and control systems are built.
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Overview of Progress

Computational Intelligence in Gait Research

Gait data are obtained from;

∙ Motion analysis systems
∙ Force Platforms
∙ Foot Pressure
∙ Electromyography
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Overview of Progress

Figure: Flowchart depicts design of the CI model in a general intelligent gait
system.
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Overview of Progress

Figure: Current and future CI applications in gait studies
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Overview of Progress

Figure: The multimodal fusion of EEG and EOG signals for a hybrid Brain -
Computer Interface using the D-S theory.
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Future Challenges and Research Areas

Next step: Prognosis
Determining the effectiveness of treatment or therapy
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Future Challenges and Research Areas

Figure: CI in biomedical engineering
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Emerging and Future Technologies in Healthcare

Wireless Healthcare Systems

→Main objective is filling the gap between accessibility and
communication, reducing delays and costs.
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Wireless Healthcare Systems

Patient Monitoring
One of the first and most common application.

Faster and cost-efficient way to conduct doctor-patient consults to
assess the patient’s current state and clinical results at a distance.

Example study: Detection of Fetal Electrocardiogram through OFDM,
Neuro-Fuzzy logic and Wavelets Systems for Telemetry
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Wireless Healthcare Systems

Information Analysis and Collaboration
Collaboration of medical experts but not only for diagnosis also
medical data.

Faster and cost-efficient way to conduct doctor-patient consults to
assess the patient’s current state and clinical results at a distance.

Example study: A Predictive Model for Assistive Technology Adoption
for People With Dementia
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Wireless Healthcare Systems

Mobihealth: Body Area Networks using Wireless Mobie Phone Technology

Medical devices that can be worn by patient and monitor their vital
signals
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Wireless Healthcare Systems

Telerehabilitation

Using artificial intelligence techniques such as NNs to carry out
routine rehabilitation work allowing the physical therapist to attend
to other duties.

Example study: Ankle Rehabilitation System with Feedback from a
Smartphone Wireless Gyroscope Platform and Machine Learning
Classification
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Radiology Applications of CI

Motivation for applications;

∙ To have greater efficacy and efficiency in clinical care
∙ To reduce errors Or mainly; work overload of radiologists

Advantage : Available large datasets
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Radiology Applications of CI

Figure: Widely used artificial intelligence methods 28



Radiology Applications of CI

Radiologists vs Artificial Intelligence
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Radiology Applications of CI

Mammography Application

Figure: Left, mediolateral oblique view from screening mammogram in
54-year-old asymptomatic woman. A computer-aided diagnosis (CAD)
prompt is present (arrowhead). Right, magnification view of area of interest. 30



Radiology Applications of CI

∙ Radiomics : extraction of features from diagnostic images

∙ Imaging biobanks: “organised databases of medical images, and
associated imaging biomarkers (radiology and beyond),shared
among multiple researchers, linked to other biorepositories.”
defined by the European Society of Radiology.

∙ Dose Optimization
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FPGA Applications of CI

Field Programmable Gate Array

Semiconductor devices that are based around a matrix of
configurable logic blocks connected via programmable
interconnects.
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FPGA Applications of CI

Why FPGA preferred for Neural Network Application?

∙ Reconfigurability
∙ Cost
∙ Speed
∙ Accuracy
∙ Parallelism
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FPGA Applications of CI

Figure: Sample study for FPGA Application of CI
35



FPGA Applications of CI

More sample studies;

∙ An Overview of MRI Brain Classification Using FPGA
Implementation

∙ A High-Performance FPGA Based Fuzzy Processer Architecture for
Medical Diagnosis

∙ An FPGA Based Coprocessor for Cancer Classification Using
Nearest Neighbour Classifier
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