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What is Artificial Intelligence?

Artificial Intelligence
“The ability to acquire and apply knowledge and skills” -OED
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Machine Learning

y = mx + b
Li 2017
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A brief history of AI



1954 Georgetown-IBM: Machine Translation



1958

“The Navy revealed the embryo of an electronic 
computer today that it expects will be able to 
walk, talk, see, write, reproduce itself can be 
conscious of its existence”
  - The New York Times

The Perceptron: Computer Vision



Try it! https://web.njit.edu/~ronkowit/eliza.html

1964 “Some subjects have been 
very hard to convince that 
Eliza (with its present script) 
is not human”

“I believe this anecdote 
testifies to the success with 
which the program 
maintains the illusion of 
understanding”

ELIZA: Pioneering chatbot

https://web.njit.edu/~ronkowit/eliza.html


1969

y = g(w1x1 + w2x2 + w3x3+ …)

The XOR problem: doubting artificial neurons
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Backpropagation: Multilayer Perceptrons

1974

The chain rule!



Convolutional Neural Networks: Computer Vision success

1989
thebrain.mcgill.ca



Word2Vec: Learning meaning

2013



The Transformer: paying attention

2017

Jay Alammar

Attention Multi-head attention



2018

GPT: Generative language model
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ChatGPT: Solving the “alignment” probelm

Ouyang et al. 2022
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Generative image models
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Domains and 
Applications



Radiology (classification)

Li et al., 2023



Cell segmentation

Ronneberger et al. 2015; image hpc.nih.gov



87% on US Medical Licensing Exam style questions

Med-PaLM 2
Radiological reports



Source (PMID: 32956694) Plain Language Adaptation
Objective: To assess the effect on hemostasis parameters 
of a new combined oral contraceptive (COC).

Goal: To determine how a new birth control pill affects blood clotting.

Study design: In this randomized, single centre, open-
label, exploratory study, healthy women received either 
15 mg estetrol/3 mg drospirenone (E4/DRSP) (n = 39), 30 
mcg ethinylestradiol/150 mcg levonorgestrel (EE/LNG) (n 
= 30), or 20 mcg ethinylestradiol/3 mg drospirenone 
(EE/DRSP) (n = 32) for six 28-day cycles.

Study Design: In this study, healthy women were randomly assigned to 
receive either a new birth control pill containing 15 mg estetrol and 3 
mg drospirenone, a commonly used birth control pill containing 30 
mcg ethinylestradiol and 150 mcg levonorgestrel, or another 
commonly used birth control pill containing 20 mcg ethinylestradiol 
and 3 mg drospirenone. They took the pills for six cycles, each lasting 
28 days.

Blood was collected at baseline, cycle 3, and cycle 6. Blood samples were collected at the beginning of the study and at the 
third and sixth cycles.

Median change from baseline was evaluated for 
procoagulant, anticoagulant, and fibrinolytic parameters, 
and for sex hormone-binding globulin (SHBG).

We looked at the average changes in blood clotting, blood thinning, 
and blood clot breakdown, as well as the levels of sex hormone-
binding globulin, compared to the beginning of the study.

Results: Median change of endogenous thrombin 
potential (ETP) based activated protein C sensitivity 
resistance (APCr) at cycle 6 was +30% for E4/DRSP, +165% 
for EE/LNG (p-value <0.05 vs E4/DRSP), and +219% for 
EE/DRSP (p-value <0.05 vs E4/DRSP).

Results: At the end of the study, the average increase in blood clotting 
was 30% for women taking the new birth control pill, 165% for women 
taking the commonly used birth control pill, and 219% for women 
taking another commonly used birth control pill. These increases were 
statistically significant compared to the new birth control pill.

Our lab - “translating” abstracts for the public (GPT-3.5)



AlphaFold2

Jumper et al. 2021
Figure: Yang et al., 2023



Insilico Medicine

INS018_055

De novo drug candidate prediction



Mind Reading?

Takagi & Nishimoto, 2023
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