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Definition of Artificial Intelligence W Turing fest
Alan Turing
1 : a branch of computer science dealing with the simulation of ) 1912-1954

intelligent behaviour in computers

2 : the capability of a machine to imitate inteligent human
behaviour

Artificial

Intelligence

gy csems §0) | Health
898@ al}_‘etf:arch )G | ¢-Research

CO¥C¥ | Centre




15/01/18

Perception

Scientific
Analysis  Medical
Diagnosis
Engineering

Financial
Analysis

syse| suepunpy

Al

Common
Sense

Reasoning

Natural
Language
Processing

Health
e-Research
Centre

N Charles P.
A fundamental question friedmen

or:

Friedman CP JAMIA 2009:16(2):169-170

Menu

2
3. Machine Learning
4

. Where are we now?

1. What is Artificial Infelligence?

. History of Al'in Medicine

ance ar the ane who do semember s0d

ysician collect
inica information 3nd remind

Reasoning Foundations of
Medical Diagnosis

Symbolic logic, probability, and value theory
aid our understanding of how physicians reason.
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Towards the Simulation of Clinical Cognition
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Rule-based expert systems

STATUS RULE: STABLE HEMODYNAMICS

IF
HEART RATE is ACCEPTABLE
PULSE RATE does NOT CHANGE by 20 beats/min. in 15 min.
MEAN ART BL PRESS is ACCEPTABLE
MEAN ART BL PRESS does NOT CHANGE by 15 torr in 15 min.
SYST BL PRESS is ACCEPTABLE

THEN
the HEMODYNAMICS are STABLE
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distributed and cooperative systems
uncertainty management
machine learning, data mining |
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http://aimedicine.info/aime/index.php/aime-conferences

Machine Learning

UNSUPERVISED
LEARNING
Group and interpret
data based only
on input data

A field of computer science that gives computers the ability to
learn without being explicitly programmed

MACHINE LEARNING

It can be easier to train a system by showing it examples of desired
input-output behaviour than to program it manually

SUPERVISED
LEARNING
Develop predictive

model based on both

input and output data

CLASSIFICATION

Recent progress in machine learning has been driven by

« development of new learning theory and algorithms
« the ongoing explosion in availability of data
 low-cost computation
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Build Phase earning
network, graphs model
- Feature
feningiate Vectors focus on prediction focus on inference
Estimat .
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s learning fitting
generalization test set performance
Operational Phase supervised learning regression/classification
unsupervised learning density estimation, clustering
large grant = $1,000,000 large grant = $50,000
Feature Predictive N reac
Model rediction . . . .
Vector nice place to have a meeting: nice place to have a meeting:
Health Snowbird, Utah, French Alps Las Vegas in August
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Statistics Machine Learning

T-Test
Logistic Regression
Elastic Net
Gradient Boosting

Deep Learning
From a presentation by Tom Liptrot

Deep neural networks

hidden layer 1 hidden layer 2 hidden layer 3

input layer
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Deep learning history
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ImageNet Large Scale Visual Recognition Challenge

ImageNet Large Scale Visual Recognition Challenge Accuracy
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Recurrent neural networks

recognising patterns in sequence data
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Combining knowledge with data

2. Detection of geolocation visited

6. Type of places and activities 4. Identification of places visited

recognition

Wearable
Clinic
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DOCTOR WON'T SEE YOU SOON MOST POPULAR

Computers will replace doctors in just
ten years, says Health Secretary
Jeremy Hunt

Jeremy Hunt predicts patients will be diagnosed by machines
by the time the NHS is 80 in 2028
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The Lancet, Vol. 390, Dec 2017 Editorial I
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A scenario in which medical information, gathered

at the point of care, is analyzed using sophisticated
machine algorithms to provide real-time actionable
analytics seems to be within touching distance

Very few Al technologies are already in clinical use.
Translating technical success to meaningful clinical
impact is the next great challenge

First and last mile problems @
L YN
Enrico

The “first mile” problem cofgra

Without data and expert humans to frain Machine
Learning models, we have a production bottleneck
that limits the rate of expansion of Al systems.

The “last mile” problem

An algorithm doesn’t do anything on its own.
Connecting it to the real world (e.g. delivering health
care) is harder than building it in the first place.
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Summary

« There is along history of Alin medicine

* Recurring question is relationship N @ ) >

between human and machine
+ Few Al systems are in clinical use

+ Important breakthroughs in machine learning
during the last decade

+ Extreme reliance on data unlikely to work
« First and last mile problems often overlooked
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