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Increase in “born” digital data
Data now originates as digital data, rather than being converted or digitized 
later is proliferating. Think digital electronic medical records, implanted 
medical devices, diagnostic imaging technology…
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Characteristics of ‘Big Data’?

With exponential increases 
of data from unfiltered and 
constantly flowing data 
sources, data quality often 
suffers and new methods 
must find ways to “sift” 
through junk to find meaning

Veracity
Uncertainty of Data

The speed at which data is 
generated and used. New 
data is being created every 
second and in some cases it 
may need to be analyzed just 
as quickly

Velocity
Analysis of Streaming 

Data

Represents the diversity of 
the data. Data sets will vary 
by type (e.g. social  
networking, media, text) and 
they will vary how well they 
are structured

Variety
Different Forms of Data

Reflects the size of a data 
set. New information is 
generated daily and in some 
cases hourly, creating data 
sets that are measured in 
terabytes and petabytes

Volume
Scale of Data



Is having lots of data 
enough?

How to turn data into value?



Why is Big 
Data 
valuable?
We have identified 5 key 
areas where Big Data is 
uniquely valuable:

Accessibility 
to Data

Enhanced visibility of relevant information 
and better transparency to massive 
amounts of data. Improved reporting to 
stakeholders.

Decision 
Making

Next generation analytics can enable 
automated decision making (inventory 
management, financial risk assessment, 
sensor data management, machinery 
tuning).

Marketing 
Trends

Segmentation of population to customize 
offerings and marketing campaigns 
(consumer goods, retail, social, clinical data, 
etc).

Performance 
Improvement

Exploration for, and discovery of, new needs, 
can drive organizations to fine tune for 
optimal performance and efficiency 
(employee data).

New Business 
Models/
Services

Discovery of trends will lead organizations to form 
new business models to adapt by creating new service 
offerings for their customers. Intermediary companies 
with big data expertise will provide analytics to 3rd 
parties.



It’s not just 
about the 
data…

It is important to 
understand the 
distinction between Big 
Data sets (large, 
unstructured, fast, and 
uncertain data) and what 
Artificial Intelligence can 
bring.

Big Data Big Data + Artificial Intelligence
Using Big Data to generate insightsRefers to the data only

Veracity
Velocity
Variety
Volume

Machine Learning/Deep 
Learning

IoT  (Internet of Things) 
& Sensor Analytics

Modeling 
Willingness-to-Pay

Natural Language 
Processing

Analyzing Data @ Scale

Creating a Streaming 
Consumer Behavior Data 
Lake

Leveraging a computer’s ability to learn without 
being explicitly programmed to solve business 
problems

Understanding value drivers from the ever-growing 
network of connected physical objects and the 
communication between them

Mining product reviews to estimate 
willingness-to-pay for product features

Understanding human speech as it is spoken 
through application of computer science, AI, and 
computational linguistics

Using distributed computing and machine learning 
tools to analyze hundreds of gigabytes of data

Mining social data in real time to understand when 
and where consumers are making choices
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Big Data + AI

Continued increases in 
processing capacity have opened 
the door to a range of advanced 
algorithms and modeling 
techniques that can produce 
valuable insights from Big Data.
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Structured Unstructured

A/B/N Testing
Experiment to find the 

most effective variation 
of a website, product, 

etc

Sentiment Analysis
Extract consumer 

reactions based on 
social media behavior

Complex Event 
Processing

Combine data sources 
to recognize events

Predictive Modeling
Use data to forecast or 

infer behavior

Regression
Discover relationships 

between variables

Time Series Analysis
Discover relationships 

over time

Classification
Organize data points 

into known categories

Simulation Modeling
Experiment with a 

system virtually

Spatial Analysis
Extract geographic or 

topological 
information

Cluster Analysis
Discover meaningful 

groupings of data points

Signal Analysis
Distinguish between 

noise and meaningful 
information

Visualization
Use visual 

representations of data 
to find and communicate 

info

Network Analysis
Discover meaningful 

nodes and 
relationships on 

networks

Optimization
Improve a process or 

function based on 
criteria

Deep QA
Find answers to 

human questions 
using artificial 

intelligence

Natural Language 
Processing

Extract meaning from 
human speech or 

writing



DATA INFORMATION KNOWLEDGE INSIGHT WISDOM

From data to causality



Artificial 
Intelligence



What ‘Artificial Intelligence’ means?
The science of making machines do things that would require 
intelligence if done by human. 

Marvin Minsky

The question of whether a computer can think is no more 
interesting than the question of whether a submarine can swim.

Edgser W. Dijkstra

#computer_science #logic #optimization #probabilities #statistics #linear_algebra 
#cognitive_science #nature_inspiration



Approaches to AI

There are two main classes:

1. Build systems that ‘think’ exactly like humans do: 
“strong” or “general” AI.

2. Just get systems to work without figuring out how human 
reasoning works: “weak” AI.



‘Weak’ AI
➔ ‘Weak’  does not imply ‘simple’.

➔ Attempt to solve problem in a 
delimited framework:
⊳ How to go from home to 

work?
⊳ How to interpret a medical 

report?
⊳ How to translate from one 

language to another?

➔ Has an important impact.

➔ It is already here.



‘General’ AI ➔ Attempts to match the human 
skill of understanding and 
solving any problem.

➔ Much more ambitious than the 
previous one.

➔ We are still far from getting it.

➔ It is the one that draw the vast 
amount of speculations and 
discussions.



Classical 
(Symbolic)
Artificial 
Intelligence

➔ Traditional approaches to AI 
relied on symbolic logic.

➔ Coding knowledge as logic rules. 

➔ Highly complex and tedious.

➔ But we are not 100% logic.

➔ We use previous experience, 
correlation and intuition.



Machine 
learning

➔ Model cognitive processes that 
rely on previous experiences 
(data).

➔ Learn from data not from a priori 
knowledge.

➔ Had important progresses in the 
last years.

#NEURALNETWORKS
#DEEPLEARNING #BIGDATA 



BETTER MODELS
Deep, reinforcement, 
transfer and active 
learning. 

BETTER HARDWARE
GPUs were developed 
for rendering graphics 
but are the best 
hardware for machine 
learning. 

BETTER DATASETS
Important effort to 
create challenges 
datasets: vision, NLP, 
etc. 



Why AI now?



Reinforcement 
Learning: 
Learning by 
interacting 
with an 
environment



Artificial art: 
Is ‘art’ in the 
work or in the 
emotions it 
creates?

Source: 
https://www.bbc.com/news/business-47700701

Sold at Christie’s for 

$432,000!



Ethical impact 
of Big Data 
and AI

https://www.reuters.com/article/us-amazon-com-jobs-automation-insight/amazon-scraps-secret
-ai-recruiting-tool-that-showed-bias-against-women-idUSKCN1MK08G

https://www.technologyreview.com/f/613434/amazons-system-for-tracking-its-warehouse-workers-can
-automatically-fire-them/



Challenge/opportunity of Big Data + 
AI

1. Progress in AI and Big Data are prompting a new revolution 
comparable to the industrial revolution.

2. AI is transversal to all sectors of society and economy. 
3. We need to prepare citizens for this change.



The French 
National 
Program for 
AI

➔ Synergic articulation of three 
sectors to generate knowledge and 
value:
Universities - Industry - Society

"Artificial Intelligence for Humanity " 
2018 – 2022

Budget 1.500 MM Euros 
(private-public funding)



AI for 
humanity
The seven 
principles

1. Aggressive data policy.

2. Focus on strategic sectors of 
economy.

3. Foster impact of research. 

4. Plan for impacts on society and the 
workplace.

5. Steps for a eco-friendly AI.

6. Eliminate AI ‘black boxes’: 
explainable and ethical AI.

7. An AI that supports equality and 
diversity.



Inria in AI

HUMAN-IN-THE-LOOP AI
- AI systems will deal with human 
users: explain their behaviour, justify 
decisions so that human users 
understand what is going on.
- Human + AI

Co-creator + coordinator 

More than 160 out of ~200 
project-teams work on AI.

AI VALIDATION AND 
CERTIFICATION
- A mandatory component in 
mission-critical systems, 
- certification of AI systems, or their 
validation by appropriate means, is a 
formidable challenge 
- required for use in environments 
such as cars, aircrafts, nuclear power 
plants, hospitals etc.

MULTITASK LEARNING
-Most AI systems are good at only 
one thing.
- Real-life systems, such as robots, 
must undertake actions in parallel: 
memorising facts, learning new 
concepts, acting on the real world 
and interacting with humans.

More information:
Bertrand Braunschweig (2016) Artificial Intelligence: Current 
challenges and Inria's engagement - Inria white paper. pp.82. 
https://hal.inria.fr/hal-01564589 

SITUATED AI
- Operate in the real world and 
interact with the environment: 
receive data, determine the context, 
act on the real world; behave 
autonomously and maintain 
integrity.
- Deal with unstructured as well as 
with semantic data.

https://hal.inria.fr/hal-01564589


scikit-learn
http://scikit-learn.org

Source: https://www.kdnuggets.com/2018/05/poll-tools-analytics-data-science-machine-learning-results.html

➔ Simple and efficient toolbox for machine 
learning and data analysis.

➔ Built on NumPy, SciPy, and matplotlib.

➔ Open source, accessible to everybody, 
reusable in various contexts, and 
commercially usable.

https://www.kdnuggets.com/2018/05/poll-tools-analytics-data-science-machine-learning-results.html


Big Data and AI 
in Inria Chile





Some 
Inria Chile 
Actions in 
Big Data and 
AI

1. Enabling analysis, experimentation and 
machine learning platforms,

2. massive data and AI governance,

3. explainable and ethical AI,

4. industrial AI, Internet of Things, predictive 
maintenance, anomaly detection and 
forecasting, and

5. marine energy modeling, forecasting and 
optimal control.



AI in enabling 
data analysis 
and experiment 
platforms

1. Cloud-based elastic and fault-tolerant 
data acquisition, analysis, knowledge 
extraction and visualization.

2. Data-based decision and policy making.
3. Explainable AI.



Industrial AI,
IoT and 
sensor fusion

➔ Novel indoor positioning system.
◆ To be deployed in retail and 
◆ big distribution centers.

➔ Smart agriculture.
◆ Frost detection and prediction.

➔ Smart mining.



AI for green 
energies and 
resilience

➔ Modelling and forecasting of turbulent 
ocean flows (OceaPoS).
◆  Tidal energy generation.

➔ High resolution coastal wind maps
◆ Offshore wind energy generation,

➔ Ecological impact of industries.
➔ Understanding catastrophes and their 

impact.

Tidal energy Odor tracking TsunamiLabsOffshore wind



Dark data
Digital transformation and beyond!

➔ 80 % of the information is in 
semi-accessible forms: PDFs, text, etc.

➔ We have learned to store and backup files 
but the underlying information is not 
integral part of processes.

➔ Machine learning, computer vision and 
natural language processing allow us to 
recover and re-connect this information.



Final remarks ➔ AI and Big Data allows us to solve 
problems that seemed beyond our reach 
just 10 years ago.

➔ Every new technology come with 
important progress, but also important 
risks. 

➔ That is why it is important to think on how 
to be prepared and the implications at a 
national level.

➔ Inria Chile is collaborating in elaborating 
a Chilean strategy for AI.



¡Muchas gracias! 
Thank you!


