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Data + Algorithms ➔ Knowledge ➔ Benefits

Big Data / 
Data lake

Machine Learning /
“Dumb” A.I.

What is Data Science?



What do you see?



A fantastic source of data



Data is the new oil
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Big data, Bad data



Like oil, data must be refined



• Complex system & analytics challenges
• Data diversity, heterogeneity

• Data accuracy, sparsity

• Data volume

Routes & maps

Bus AVL (GPS)

Parking

capacity

Accessibility

SCATS

Induction loop

Timetables

CCTV

Car

Bike

1,000 buses

3,000 GPS / min

200 CCTV cameras

700 intersections

4,000 loop detectors

20,000 tuples / min

Real-time tool for situational awareness
From raw data to information
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What is Data Science?



ML & AI: A glimpse of history

www.nvidia.com 



Machine Learning 101

Cat



Machine Learning 101



Convolutional Neural Networks (CNN)
Recent Advances in Machine Learning



Deep Reinforcement Learning in AlphaGo Zero
Recent Advances in Machine Learning



1. Large dataset of labelled data 

2. Good quality data

3. Enough computing power

4. Clear and measurable objectives

This success relies on…



This is not a sock

An Unexpected Outcome

It’s an Indian 

elephant!



Another Unexpected Outcome



Turning a STOP sign into a 60 km/h speed 
limit 

A Disturbing Outcome



Unstructured data

Cat



Health care Predictive maintenance

Financial time series

Energy networks

[csr.lanl.gov/sim/]

Predicting employee attrition

The structured world



The structured world



Predicting employee attrition



1. Large dataset of labelled data 

2. Good quality data

3. Clear and measurable objectives 

4. Lack of interpretability/lack of trust

1. Large dataset of labelled data -> Labelling is expensive  

2. Good quality data -> Data is usually missing/Increased uncertainty

3. Clear and measurable objectives -> Knowledge discovery/causality 

Obstacles to a wider adoption



From Machine Learning to Data Science
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What is Data Science?

Domain expertise



Data Scientist skills



Thank you!


