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Moderador
Notas de la presentación
20 minutes…Artificial intelligence is meant to be the most transformative technology of this century. The rationale is pervasive: intelligence allows us to understand the world, predict what might come next and plan accordingly. The current stage of this AI revolution is fuelled by data-hungry machine learning algorithms, which are hugely benefitted by cheaper and more massive ways of monitoring humans, as well as their physical and digital worlds. Under this paradigm, healthcare is one particularly critical area where AI, and data science, applied to imaging, genomics, wearables and robotics, are bringing enormous opportunities at all levels: prevention, screening, diagnostics, therapeutics, care and managing. This potential for automating tasks, optimising procedures and analysing data also comes with some challenges and risks, especially when dealing with human constraints, values and knowledge, which are still poorly handled by AI and data science technologies. Looking further ahead, both opportunities and risks have to be seen under different AI pathways: from more autonomous systems replacing humans to tightly coupled systems extending us in unforeseeable ways.
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AI AND DS: WHY ARE THEY SO TRANSFORMATIVE? 

AI is all about intelligence. 
 Intelligence has made humans dominate the planet. 

 Intelligence is the mother of all technologies. 

AI is not yet another “new technology”.  

AI will be the mother of all future technologies. 
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So the hype!!! 



AI AND DS: WHY ARE THEY SO TRANSFORMATIVE? 

Data science: 
Based on evidence, towards rational decisions. 

Using the scientific method. 

Fitting like a glove for the new digital world 

A new factory of knowledge. 
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Data science is like science on steroids! 



AI AND DS: WHAT ARE THEY? 
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AI AND DS: AND THE DEEP LEARNING HYPE? 

Deep Learning: it’s just a particular kind of machine learning technique! 
But it can learn representations… 
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AI AND DS: AND THE DEEP LEARNING HYPE? 
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Deep 
Learning 

 

 
 

 

Big Data Big Compute 

Big Models 



AI AND DS: WHAT CAN THEY DO FOR YOU? 

Don’t look at the breakthroughs! 
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 Play board games 

Win TV quizzes? 
 
 

 

 

 Paint? 
 
 

 

 

 Recognise faces? 
 
 

 

 

 Acrobacies? 
 
 

 

 

 Recommend? 
 
 

 

 

 Play video 
games? 

 
 

 
 

 Recognise 
sketches? 

 
 

 
 



AI AND DS: WHAT CAN THEY DO FOR YOU? 

Better: look at the applications in your domain 

 

 
 

 

AI AND DS: LOOKING AHEAD 8 Springer Nature Conference on Artificial Intelligence in Biomedicine, Madrid 7th February 2019 

A mix of success, 
unmet expectations 
and outright failures 

 No more driving! Or accidents! 
 
 

 
 

 Buy me what I see! 
 
 

 

 

 Tell me the future! 
 
 

 

 

 Personal assistants are wonderful! 
 
 

 
 

 Better than my doctor! 
 
 

 

 



AI AND DS: WHAT CAN THEY DO FOR YOU? 

21-item rubric to 
see if a task can be 
solved with ML:  
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Brynjolfsson and Mitchell  
“What can machine learning do? 
Workforce implications”,  
Science 2017. 

1. Information needed to complete the task (inputs) and outputs specified in machine-readable format 
2. Task information is recorded or recordable by computer 
3. Task does not require a wide range of complex outputs (mental and/or physical) 
4. Task feedback (on the success of outputs) is immediate or available through plentiful historical data. 
5. The task output is error tolerant 
6. It is not important that outputs are perceived to come from a human 
7. Task does not require complex, abstract reasoning 
8. Task is principally concerned with matching information to concepts, labels, predictions, or actions 
9. Task does not require detailed, wide-ranging conversational interaction with a person 
10. Task is highly routine and repeated frequently 
11. Task is describable with rules 
12. There is no need to explain decisions during task execution 
13. Task convertible to answering choice questions, ranking, predicting a number, or grouping objects 
14. Long term planning is not required to successfully complete the task 
15. The task requires working with text data or might require working with text in the future: 
16. The task requires working with image/video data now or in the future: 
17. The task requires working with speech data or might require working with speech data in the future: 
18. The task requires working with other types of data (other than text, image/video, and speech): 
19. Many components of the task can be completed in a second or less 
20. Each instance, completion, or execution of the task is similar to the other instances in how it is done 
21. Actions in the task must be completed in a very specific order, and practicing to get better is easy 

 
 

 
 

 



AI AND DS: WHAT CAN THEY DO FOR YOU? 

Rule of thumb: 
 If it can be done subconsciously (< 1sec), then AI can do it. 
 System 1 and system 2 (D. Kanheman’s “Thinking, Fast and Slow”) 

 If there’s lots of data, and knowledge is not crucial, then data science will 
probably create good patterns and models.  
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Today’s specialities! Perception and data crunching 



AI AND DS: WHAT WILL THEY BE ABLE TO DO? 

Simple extrapolations? 

 

 

Anthropocentric views? 
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 Tegmark’s 
“Life 3.0” 

 
 

 
 



AI AND DS: WHAT WILL THEY BE ABLE TO DO? 

Be careful with your predictions: be vague or be wrong! 
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Who’s right? 

White-collar jobs were in danger! 
 “Most fears of automation are misplaced. As the new generation of intelligent devices appears, it will be the stock analysts and 

petrochemical engineers and parole board members who are in danger of being replaced by machines. The gardeners, 
receptionists, and cooks are secure in their jobs for decades to come” (Steven Pinker “The Language Instinct”, 1995). 

Risk of automation (Frey and Osborne “The Future of employment” 2017): 
 “Financial Analysts” (0.23), “Chemical engineers” (0.017), “judges, magistrate judges, and magistrates” (0.4). 

 “Landscaping and groundskeeping workers” (0.95), “receptionists” (0.96), “cooks” (0.96) 

 



AI AND DS: WHAT WILL THEY BE ABLE TO DO? 

Let’s do things right!  
Asilomar Beneficial AI Conference 2017 (inspired by the 1975 on recombinant DNA) 
 Principles: https://futureoflife.org/ai-principles/  

 
 
 
 
 

Safety, privacy, trust, inclusion, standards, AI race, … 
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https://futureoflife.org/ai-principles/


AI AND DS: HUNGRY FOR HUMANS 
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Moderador
Notas de la presentación
Previous conferences too beautiful to be true



AI AND DS: HUNGRY FOR HUMANS’… DATA 

Humans’ data is everything: 
Behavioural/environmental data: digitise social life, home, work, diet, … 
and cameras everywhere for the remaining physical world (e.g., China). 
Healthcare data: sensor everything through wearables, test repeatedly, 
more screening, personalised/precision medicine, … 

Monitoring gets cheaper, partly as the data has a value for others 
(e.g., DNA tests collected for purpose A and used for purpose A, B, C, …). 

 

 
 

 
AI AND DS: LOOKING AHEAD 15 Springer Nature Conference on Artificial Intelligence in Biomedicine, Madrid 7th February 2019 

I want it all: genotype and phenotype (physical + behavioural) 



BIOMEDICINE: POTENTIAL 

Healthcare and other areas of biomedicine: 
Critical area where AI and data science need tons of human data. 

Follows the scientific method. Strongly data-driven.  

Opportunities through imaging, genomics, wearables, robotics, … 
Prevention, screening, diagnostics, therapeutics, care, managing, and more.  
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If data flows smoothly and safely 



BIOMEDICINE: CHALLENGES AND RISKS 

Biomedicine inherently human-centred: AI/DS ethical issues are key 
The trivium: fairness, accountability and trust (FAT) 
 E.g., unfair: insufficient (genetic) data from some populations (e.g., African descent) 

The quadrivium: privacy, inclusiveness, safety and sustainability. 
 E.g., non-inclusiveness: no big data for rare diseases (deep learning doesn’t work) 
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Human values (ethical principles) and knowledge (medical 
legacy) are still poorly handled by AI and data science today.  

Moderador
Notas de la presentación
https://www.nytimes.com/2019/01/31/opinion/ai-bias-healthcare.html



HUMANS THEY ARE A-CHANGIN’ TOO 

AI and digitisation is changing our minds. 

Future AI extenders can change our capabilities too: 
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Memory processes 
 Sensorimotor interaction 
Visual processing 
Auditory processing 
Attention and search 
 Planning, decision-making and acting 
Comprehension and expression 
 
 

 

Communication 
 Emotion and self-control 
Navigation 
Conceptualization 
Quantitative and logical reasoning 
Mind modelling and social interaction  
Metacognition 
 
 

 



AUGMENTATION / COGNITIVE PROSTHETICS 
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Positive effects of augmentation: very empowering 
• Dealing with cognitive decline of an aging population 
• Potential to bridge gaps in cognitive abilities 
• Alternative to more invasive treatments 

 
Negative effects: potential risks 
• Cognitive laziness, atrophy and safety (google effect, dependency) 
• Moral status and personal identity (take the money but don’t steal my phone) 
• Responsibility and trust (it’s not my fault, it’s the gadget) 
• Interference and control (Siri: “Why would you bring another woman back to our flat?”) 
• Education and assessment (Cognitive extenders not allowed in the exam!) 
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Will the “sedentary brain lifestyle” be the epidemics of this century? 



TAKE-AWAYS 

Biomedicine is very well aligned with (the new) AI and DS: 
Evidence-driven, scientific, skilled professionals, protocols and regulations. 

Data-hungry about humans: 
Sensor (habits, food, health, …) and monitor (tests, scans, genetic, tissues, …) 

Clear and important issues and concerns about their impact: 
Fairness, accountability, trust, privacy, inclusiveness, safety and sustainability, 
Humans are changing: “sedentary brain” lifestyles! 
Concentration of players (tech giants). 
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Thank you! 
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SOME RECENT SURVEYS, DISCUSSIONS AND EXAMPLES 

ML and deep learning in medicine: 
 https://blogs.plos.org/speakingofmedicine/2018/11/28/better-medicine-through-machine-learning-whats-real-and-whats-

artificial/ 

 Esteva et al. “A guide to deep learning in healthcare” https://www.nature.com/articles/s41591-018-0316-z  

 Not everything is about medical imaging: 

 BioBERT: pre-trained biomedical language representation model for biomedical text mining 
(https://arxiv.org/abs/1901.08746): “state-of-the-art scores in entity recognition against major datasets 
dealing with diseases, chemicals, genes and proteins. [and] question answering tasks.” 

 Limitations: 

 Keane & Topol “With an eye to AI and autonomous diagnosis” npj Digital Medicinevolume 1, Article number: 
40 (2018). https://www.nature.com/articles/s41746-018-0048-y 
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https://www.nature.com/articles/s41591-018-0316-z
https://www.nature.com/articles/s41746-018-0048-y


ONGOING INITIATIVES… 

Paradigms of AGI and Associated Risks (jointly with CSER, Cambridge, UK): 
 Effect of generality on AGI safety, together with capability and resources? 
https://www.cser.ac.uk/research/paradigms-AGI/  

The Atlas of Intelligence (jointly with CFI, Cambridge, UK): allminds.org    
Collection of maps comparing humans, non-human animals and AI systems.  
Animal-AI Olympics (jointly with CFI, Cambridge, UK): 

http://animalaiolympics.com/  
Laparoscopy surgery training (jointly with Hospital La Fe, Valencia, Spain) 

 

 
 

 

AI AND DS: LOOKING AHEAD 23 Springer Nature Conference on Artificial Intelligence in Biomedicine, Madrid 7th February 2019 

https://www.cser.ac.uk/research/paradigms-AGI/
http://allminds.org/
http://animalaiolympics.com/

	ARTIFICIAL INTELLIGENCE AND DATA SCIENCE:�looking ahead
	AI and ds: why are they so transformative?
	AI and ds: why are they so transformative?
	AI and ds: what are they?
	AI and ds: AND THE DEEP LEARNING HYPE?
	AI and ds: AND THE DEEP LEARNING HYPE?
	AI and ds: what can they do for you?
	AI and ds: what can they do for you?
	AI and ds: what can they do for you?
	AI and ds: what can they do for you?
	AI and ds: what WILL they be able to do?
	AI and ds: what WILL they be able to do?
	AI and ds: what will they be able to do?
	AI and ds: hungry for humans
	AI and ds: hungry for humans’… data
	BIOMEDICINE: POTENTIAL
	BIOMEDICINE: CHALLENGES AND RISKS
	Humans THEY are a-changin’ too
	AUGMENTATION / COGNITIVE PROSTHETICS
	Take-aways
	Número de diapositiva 21
	SOME RECENT surveys, discussions and EXAMPLEs
	ONGOING INITIATIVES…

