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ML/AI in research/clinical

Short term risk prediction:

Wijnberge, M., et al., Effect of a Machine Learning–
Derived Early Warning System for Intraoperative 

Hypotension vs Standard Care on Depth and Duration 
of Intraoperative Hypotension During Elective 

Noncardiac Surgery. JAMA, 2020.

Tumor detection:

McKinney, S.M., et al., International evaluation of an 
AI system for breast cancer screening. Nature, 2020. 

577(7788): p. 89-94.



ML/AI Brief History (1/2)

• 1949 - Donald Hebb, book titled The Organization of Behavior

• 1950 – Alan Turing propose the Turing test in "Computing Machinery and 
Intelligence” paper 

• 1952 - Arthur Samuel (IBM) first came up with the phrase “Machine 
Learning”, while working on a game of checkers program.

• 1957 – The perceptron by Frank Rosenblatt (one layer network)

• 1967 - The Nearest Neighbor Algorithm (the traveling salesperson’s problem)

https://www.dataversity.net/a-brief-history-of-machine-learning/#, https://en.wikipedia.org/wiki/Turing_test

http://s-f-walker.org.uk/pubsebooks/pdfs/The_Organization_of_Behavior-Donald_O._Hebb.pdf
https://www.dataversity.net/a-brief-history-of-machine-learning/


ML/AI Brief History (2/2)

• 60s-70s – Multilayer neural networks (feedforward and backpropagation)

• 70s-80s – Differentiation between AI and ML

• AI struggled

• ML shifted from training program for AI to solving practical problems

• 90s 

• ML flourishes, due to the Internet and availability of data

• Boosting: “A set of weak learners can create a single strong learner.” - Robert 
Schapire

- 1997 – Speech recognition using NN Long Short-Term Memory (LSTM)

- 2012 - Google’s X Lab can autonomously browse and find videos containing cats

https://www.dataversity.net/a-brief-history-of-machine-learning/#



Learning techniques (1/2)

• Supervised

• Unsupervised

https://blogs.nvidia.com/blog/2018/08/02/supervised-unsupervised-learning/

https://blogs.nvidia.com/blog/2018/08/02/supervised-unsupervised-learning/


Learning 
techniques (2/2)

• Semi-Supervised (General 
adversarial network)

• Reinforcement

https://blogs.nvidia.com/blog/2018/08/02/supervised-unsupervised-learning/, https://www.geeksforgeeks.org/what-is-reinforcement-learning/

https://blogs.nvidia.com/blog/2018/08/02/supervised-unsupervised-learning/
https://www.geeksforgeeks.org/what-is-reinforcement-learning/


Types of algorithms to classify and/or predict

• Regression Algorithms (Logistic Regression, Stepwise Regression, …))

• Instance-based Algorithms (k-Nearest Neighbor (kNN), SVM, …))

• Regularization Algorithms (Least Absolute Shrinkage and Selection Operator LASSO, …)

• Decision Tree Algorithms (Chi-squared Automatic Interaction Detection CHAID, …)

• Bayesian Algorithms (Naive Bayes , …)

• Clustering Algorithms (Hierarchical Clustering, …)

• Association Rule Learning Algorithms (Apriori algorithm, …)

• Artificial Neural Network Algorithms (Multilayer Perceptrons (MLP), …)

• Deep Learning Algorithms (Convolutional Neural Network (CNN), …)

• Dimensionality Reduction Algorithms (Principal Component Analysis (PCA), …)

• Ensemble Algorithms (Boosting, Weighted Average (Blending), …)

• And more such as NLP, Computer vision, etc.

https://machinelearningmastery.com/a-tour-of-machine-learning-algorithms/



Rich Open Source 
Ecosystem

Lime:

https://medium.com



Data Science

• Computer Science/IT

• Math and Statistics

• Domains/Business Knowledge



Full Scale Of ML/AI

https://www.forbes.com/sites/cognitiveworld/2019/12/12/theres-no-such-thing-as-the-machine-learning-platform/#682afc62a8dd

• Software

• Infrastructure/Big Data

• Integration

• Operation



ML/AI is mature and widely used

• Analyzing Sales Data: Streamlining the data

• Real-Time Mobile Personalization: Promoting the experience

• Fraud Detection: Detecting pattern changes

• Product Recommendations: Customer personalization

• Learning Management Systems: Decision-making programs

• Dynamic Pricing: Flexible pricing based on a need or demand

• Natural Language Processing: Speaking with humans

https://www.dataversity.net/a-brief-history-of-machine-learning/#



ML and Stats (1/2)

https://www.sas.com/en_us/insights/analytics/machine-learning.html



ML and Stats (2/2)

Twitter



ML implementation

Sepsis project:

Can we predict outcome based on 
current clinical data and specific 
biomarkers?
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Thank you!

Any questions?

https://centerfordatasolutions.org/

https://centerfordatasolutions.org/

