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Applications

Introduction
Machine learning is a method of data analysis that
automates analytical model building. It is a subset of
artificial intelligence (AI) based on the idea that systems
can learn from input data provided, identify patterns and
make decisions with minimal human intervention .
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Real-time image analysis and presentation of
the results into the field of view.
Magnifications: 4-40x
Result: Outlining of detected tumor regions
with a green contour.
Accuracy: Comparable to a trained
pathologist
Error Rate: 0.52% (Human pathologists: 3.4%)
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SUPERVISED LEARNING
The machine is taught by example. The operator
provides the machine learning algorithm with a
known dataset that includes desired inputs and
outputs, and the algorithm must find a method
to determine how to arrive at those inputs and
outputs.

SEMI-SUPERVISED LEARNING
Using a combination of both labelled and
unlabelled data., to learn automated labelling.
Labelled data is essentially information that has
meaningful tags so that the algorithm can
understand the data, whilst unlabelled data lacks
that information.

UNSUPERVISED LEARNING
Allows interpretation of large data sets and
addressing that data. Assessments of more data
gradually improves and refines machines’ ability
to make decisions on that data.

Analyze 3D scans up to 1,000 times faster (1s 2 min) than traditional image analysis (X-rays,
MRI/ CAT scans - 2 hrs).
Improve next-generation radiology by not
requiring tissue samples for analysis.
Medical care in remote areas: patients can use
camera phones to send in pics of wounds or
symptoms to determine what care is needed.
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Using deep learning algorithm.
For detection and classification.
Classifying severity across the five levels of
the
international
scale
for
diabetic
retinopathy: none, mild, moderate, severe and
proliferative.
Duration: 20 seconds to analyse the image.
Accuracy: 86%
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Deep learning algorithm.
Analyze scans of the back of a patient’s eye.
Deduce age, blood pressure, and whether or
not they smoke.
Predict risk of cardiac event i.e. heart attack.
Accuracy: 70%

Current Challenges

REINFORCEMENT LEARNING
A regimented learning processes with a set of
actions,
parameters
and
end
values.
Reinforcement learning teaches the machine trial
and error. It learns from past experiences and
begins to adapt its approach in response to the
situation to achieve the best possible result.
(SAS UK, 2019)

INCOMPLETE/ BIASED DATASETS
Conflicting/ overfitting predictions in clinical practice.

DYNAMIC BIOMEDICAL SYSTEMS
Biomedical outcomes change over time, lead to poor performance

COMPLEX INTERNAL OPERATIONS

Poorly understood ‘‘black box’’ cause difficulty in diagnostic reasoning.

