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What is Artificial Intelligence?
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What is Artificial Intelligence? '

Thinking/ Thinking Humanly Thinking Ra
Reasoning
Acting/ Acting Humanly Acting Ratia
Behaving
Russell & Norvig, 2010
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What is Artificial Intelligence? 11

Russell & Norvig, 2010
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What is Artificial Intelligence?

Thinking Humanly
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Brief history of Al = McGill

A LOGICAL CALCULUS OF THE
IDEAS IMMANENT IN NERVOUS ACTIVITY

WARREN S. McCuLLocH and WALTER H. PiTTs 1943

A. M. Turing (1950) Computing Machinery and Intelligence. Mind 49: 433-460.

1949

COMPUTING MACHINERY AND INTELLIGENCE
By A. M. Turing

1. The Imitation Game

I propose to consider the question his should begin with
definitions of the meaning of the terms ." The definitions might be
framed so as to reflect so far as possible the normal use of the words, but this attitude is
dangerous, If the meaning of the words "machine" and "think" are to be found by

T S z BENEDICT
examining how they are commonly used it is difficult to escape the conclusion that the 1950 CUMBERRASIS

IMITATION G

meaning and the answer to the question, "Can machines think?" is to be sought in a
statistical survey such as a Gallup poll. But this is absurd. Instead of attempting such a
definition I shall replace the question by another, which is closely related to it and is
expressed in relatively unambiguous words.

A ‘
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The birth of Al (1956):

1956 Dartmouth Conference:
The Founding Fathers of Al

Claude Shannon Ray Solomonoff

Herbert Simon Arthur Samuel Oliver Selfridge Nathaniel Rochester

A Proposal for the

DARTMOUTH SUMMER RESEARCH PROJECT ON ARTIFICIAL INTELLIGENCE
(
l6
| %)= Ar
4

10 man study of artificial intelligence be

N\ s
Py
We propose that a 2 month,
carried out during the summer of 1956 at Dartmouth College in Hanover, New
Hampshire. The study is to proceed on the basis of the conjecture that every
aspect of learning or any other feature of intelligence can in principle be so pre-
cisely described that a machine can be made to simulate it. An attempt will be
made to find how to make machines use language, form abstractions and concepts,
solve kinds of problems now reserved for humans, and improve themselves. We
Alan Newell
think that a significant advance can be made in one or more of these problems if
a carefully selected group of scientists work on it together for a summer.
The following are some aspects of the artificial intelligence problem:
1) Automatic Computers
If a machine can do a job, then an automatic calculator can
be programmed to simulate the machine. The speeds and
Frenchardfiore memory capacities of present computers may be insufficient
to simulate many of the higher functions of the human brain,
but the major obstacle is not lack of machine capacity, but
our inability to write programs taking full advantage of what
we have.
2) How Can a Computer be Programmed to Use a Language

It may be speculated that a large part of human thought con-

sists of manipulating words according to rules of reasoning

Photo courtesy Dartmouth College.

Page 1 of the Original Proposal.
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Very large data sets:
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UNSUPERVISED WORD SENSE DISAMBIGUATION
RIVALING SUPERVISED METHODS

David Yarowsky

Department of

uter and Information

University of Pennsylvani,
Philadelphia, PA 19104, USA
yarowsky@unagi.cis.upenn.edu

Abstract

This papet presents an unsu p:rusrd learn-

ing algorithm for sense biguat

that, when trained on unannotated English
ormance of supervised

tend to have one sense per discourse and
one sense per collocation ~ exploil
b ng procedure

1 Introduction

This paper presents an unsupervised algorithm that
an aceurately disambi
\v untagged corpus.' The

plmlmg lvm poutrrul roperties

1. One sense per collocation
strong and e
of a target word, con

One sense per discourse: The sense of a tar-
get word is highly consistent within any given
document.

Moreover, language is highly rndundam 50 that
a d is eff

a dictionary). This differs from
distributional similarity to parti-
sters that may have no rela-

e 4
position. of word. No sdicmatic or howcomp
interpretation is implied.

for each sense, This procedure is robust and self-
correcting, and exhibits many strengths of super-
vised approaches, including sensitivity to word-order
information lost in earlier unsupervised algorithms.

One Sense Per Discourse

The observation that words strongly tend to exhibit
only one sense in a iscourse or document was
ureh and Yarowsky

1 t)u.- property

e is the first to take advan-
is regularity in conjunction with separate

.

T do not use caesens
straint; it affects the

and can be overridden when local evidence is strong.

In this current work, the one-sense-per-discourse

hesis was tested on a set of 37,232 examples

d of 3 years), the same

ion experim
below measures the clai

how often it takes on the majority sense
ourse) and spplicability (bow ofien the
word dees oecur mote than onee in a )

palm | tree/hand
| i

im holds with very high reliability
e words, and may be confidently exploited
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What can Al do? McGill

Robatics

. Speech recognition

Autonomous
planning and
scheduling

&= Game playing

’ﬂ“’ﬂmﬂ# Logistic planning . h

-! 1 -'*‘ee:

Machine Translation
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context

erall Al index

o Percentage of Al Effecting Industries

Business Insider

>
o =
High tech and
telecommunications )
- Science : 11
Automotive and Manufacturing : 19
assembly

Financial services
Resources and Security : 5
utilities

Media and ——
entertainment Farming : 6
Consumer

ackaged goods

P 9 g» Banking : 18 —
Tra:‘nlspc_nrtatlon Taxi drivers : 7
and logistics

Retail

Insurance : 8

Education

Professional Construction: 10 ~

services Finance : 9

Health care Public Transport : 9

Building matenals —— : " ; : y
and coﬁsimcﬁon B Science I Health Care Security Farming Taxi drivers Insurance

Travel and tourism Finance Public Transport M Construction [l Banking Manufacturing

- -
McKinsey Global Institute (MGI), 2017
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What Al can do in Clinical *#efan = Improving the quality of training = McGill
contexts? ¢/ and Patient-doctor relationship

Address health & py— Al algorttms

diagnostic devices optimize hospital

o
1)

| | b 5 / using machine learning operations, staffing
We el n g g a p and other Al techno- C schedules, and
|~ logies can conduct ( inventory by using
Sl 4 simple medical tests \ f medical and
— . . - thout human ) environmental
Health = $300 billion possible /= 30-50% productivity \sistance, relieving factors to forecast
care savings in the United improvement for ctors and nurses of Al-powered patient behavior and
States using machine nurses supported b utine activities diagnostic tools disease probabilities

: identify diseases
o A learning tools for too

_ faster and with
populatlon health Up to 2% GDP greater accuracy,
forecasting savings for operationa \ usizg h:Séoiica' g

TH . . . . / medical aata an
£3.3 b|II|_on posm_ble efficiencies in _ ‘e BT R
savings in the United developed countries
Kingdom using Al to :
provide preventive care i gy
and reduce nonelective designed by

machine learning

hospital admissions tools improve

therapy efficiency

6.

appropriate hospitalization and
doctors, improving treatment costs by
their experience encouraging care
and reducing providers to manage
waiting time patients’ wellness

an illness and by tailoring
steer them to treatment to
Address the care & i Virtual agents in ottt Al insights from
the form of population health
* interactive kiosks analyses give payers
q u a I Ity g a p register patients an opportunity to
and refer them to reduce

, 20
McKinsey Global Institute (MGI), 2017 Patel et al, 2017, Cancer: 123 (1)
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Dermatology: McGill

Dermatologist-level classification of skin cancer
with deep neural networks

Andre Esteva’, Brett Kuprel'*, Roberto & Novoa®?, Justin Ko®, Susan M. Swetter®<, Helen M. Blan® &

Basal cell carcinomas * Epidermal benign

* Epidermal malignant
Melanocytic benign

* Melanocytic malignant

Squamous cell carcinomas

a

Extended Data Table 2 gwerdl Validation results V Nevi
Three-way accurac . Classifier accurac
Yy Yy Yy "1 1.

ermatologist 1 65.6% Dermatologist 1 53.3% . ‘ X

Dermatologist 2 66.0% Dermatologist 2 55.0% * ' .

69.4 £ 0.8% CNN 48.9+1.9%

rrhoeic keratoses

721+ 0.9% CNN - PA 55.4£1.7%

1ds represent the different disease

‘ithm clusters the diseases. Insets show
points. Images reprinted with permission
" P ) . . . - rary (https://licensing.eri.ed.ac.uk/i/
Disease classes: three-way classification . Disease classes: nine-way classification html).

0. Benign single lesions Y 2017 | VOL 542 | NATURE | 117

1. Malignant single lesions
2. Non-neoplastic lesions

Cutaneous lymphoma and lymphoid infiltrates

Benign dermal tumors, cysts, sinuses

Malignant dermal tumor

Benign epidermal tumors, hamartomas, milia, and growths ACCU ra Cy rate
Malignant and premalignant epidermal tumors

Genodermatoses and supernumerary growths

Inflammatory conditions

Benign melanocytic lesions

Malignant Melanoma

-————m———— vV v—
i t has been done in clinical
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Cardiology:

np)j | Digital Me e sia ;v inflow

sax basal
e

ARTICLE
Fast and accurate view classification of echocardiogran
deep learning

Ali Madani', Ramy Arnaoutzl Mohammad Mofrad (' and Rima Arnao

Echocardiography is essential to cardiology. However, the need for human interpretation has limited echocardiogrz
potential for precision medicine. Deep learning is an emerging tool for analyzing images but has not yet been wid
echocardiograms, partly due to their complex multi-view format. The essential first step toward comprehensive com)
echocardiographic interpretation is determining whether computers can learn to recognize these views. We trained a
neural network to simultaneously classify 15 standard views (12 video, 3 still), based on labeled still images and vid
transthoracic echocardiograms that captured a range of real-world clinical variation. Our model classified among 1.
with 97.8% overall test accuracy without overfitting. Even on single low-resolution images, accuracy among 15 views
70.2-84.0% for board-certified echocardiographers. Data visualization experiments showed that the model recogniz
among related views and classifies using clinically relevant image features. Our results provide a foundation for art
intelligence-assisted echocardiographic interpretation.

npj Digital Medicine (2018)1:6; doi 038/541746-017-0013-1

Accuracy rate
(comparing)

B
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Rheumatology : S McGill
DSS for Diagnosis of Rheumatoid Arthritjsa

UR TEAM Three countries

* Rheumatologists ) Can.ada ] &
* Orthopedic surgeons ? Sl
* System Engineer P el
* Software experts

o0 -
000 90%

\4 A\ 4 \ 4
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FDA approved Al tools (2017-2018):

| UAS- Deparlmntofﬂfam.,._,
F;odandnmgmmmmm

Company

FDA Approval

McGill

Indication

Atrial fibrillation detection

Apple
Aidoc
iCAD

Zebra Medical
Bay Labs

Neural Analytics

IDx
lcometrix
Imagen
Viz.ai

Arterys

MaxQ-Al

Alivecor

Arterys

September 2018
August 2018
August 2018

July 2018
June 2018

May 2018

April 2018
April 2018
March 2018
February 2018
February 2018

January 2018
November 2017

CT brain bleed diagnosis

Breast density via

mammography

Coronary calcium scoring X_ray
Echocardiogram EF

determination

Device for paramedic stroke

diagnosis

Diabetic retinopathy diagnosi CT

MRI brain interpretation

X-ray wrist fracture diagnosis M RI

CT stroke diagnosis

Liver and lung cancer (MRI, CT)
diagnosis

CT brain bleed diagnosis

Atrial fibrillation detection via
Apple Watch

MRI heart interpretation

Topol, E., 2019
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Recommendation 2

(Cross-deciplinary collaborations):
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Recommendation 3

(Education, training and awareness building )
4

2 4
*  Culture of learning

Support educators

e Education of current HCPs
. *  Education of future HCPs
(university level)

I 4 v v ~ v
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(Education, training and awareness building ):
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Recommendation 5 Yrreil

(Patient and public engagement):
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Email: samira.rahimi@mcgill.ca

McGill
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