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Machine Learning History

3
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checkers-playing 
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Arthur Samuel (IBM)

1950
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The Turing Test

20201995

IIIA

2011

https://pdfs.semanticscholar.org/85c3/1c6d893e0bc4cc19843e977bb9e37791bfa8.pdf
https://pdfs.semanticscholar.org/85c3/1c6d893e0bc4cc19843e977bb9e37791bfa8.pdf
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Software is eating the world
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Marc Andreessen
https://a16z.com/author/marc-andreessen/

https://a16z.com/author/marc-andreessen/
https://a16z.com/author/marc-andreessen/
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Software is eating the world
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$2T

$1.55T

$1.03T

$1.55T

$758B

~$6.88 Trillions ~$617.3 Billions
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Dimensions
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11.5 days

31.7 years

~31,710 years

1,000,000 seconds1M

1,000,000,000 seconds1B

1T 1,000,000,000,000 seconds
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A practical example
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Reference

TAXABLE INCOME 
~$5B/year 

AVG. INCOME IN 
CATALONIA 
~$30k/year 

NEW JOBS 
~150,000

https://ktla.com/news/nationworld/amazons-33000-job-openings-average-150k-in-pay-will-begin-as-remote-positions/
https://ktla.com/news/nationworld/amazons-33000-job-openings-average-150k-in-pay-will-begin-as-remote-positions/
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Software has eaten the world
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AI is eating software
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Machine Learning
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Reference

https://www.distilnfo.com/itadvisory/2019/08/27/bill-gates/#:~:text=%E2%80%9CIf%20you%20invent%20a%20breakthrough,Intelligence%20is%20called%20Machine%20Learning.
https://www.distilnfo.com/itadvisory/2019/08/27/bill-gates/#:~:text=%E2%80%9CIf%20you%20invent%20a%20breakthrough,Intelligence%20is%20called%20Machine%20Learning.
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Machine Learning
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Why Now?
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Maturity of ML 
techniques

Cost of 
computation

Abundance 
of data

Speed of 

computation

Easier Tools
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Machine Learning
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•Machine Learning is the steam engine of the XXI
century

•When applied methodically, it helps solve complex
problems at human-level performance

•When applied systematically, it can dramatically
improve the performance of an organization (of all
sizes and in all sectors).
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AI
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Quickly evolving with great 
success in specific domains. 
Requires huge volumes of data, 
computation, and experience 

DL

ML W e l l - s t u d i e d a n d b e i n g 
commoditized 

AI
Many other areas need to evolve at 
the level of ML unti l we see 
something “intelligent”: planning, 
optimization, reasoning, knowledge 
representation, etc.
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The good
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Planning
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Optimization
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Weight vs Space

SHELTER

FOOD

SELF-
DEFENSE

WATER

NAVIGATION

FIRST AID
WEATHER

STORAGE

LIGHT
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Reasoning
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Causal Reasoning
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Abductive Reasoning vs Deductive and Inductive Reasoning

Partial Observations Predictions (maybe true) 
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Emotional Reasoning
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Deceptive Reasoning
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Reference
Reference

I lied

https://katu.com/news/local/stop-spreading-rumors-law-enforcement-take-aim-at-fake-oregon-arson-claims
https://katu.com/news/local/stop-spreading-rumors-law-enforcement-take-aim-at-fake-oregon-arson-claims
https://www.youtube.com/watch?v=X7HbQFP7j6Y
https://www.youtube.com/watch?v=X7HbQFP7j6Y
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Knowledge Transfer
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https://www.youtube.com/watch?v=gN-T6NDWQ1g

https://www.youtube.com/watch?v=gN-T6NDWQ1g
https://www.youtube.com/watch?v=gN-T6NDWQ1g
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AI Tasks
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Well-defined Undefined

Adversarial

Imprecise

Dynamic

Static

Scenario

Objective

?
?
?
?

?
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The bad
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AI is further than it may appear 
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•AI has been popularized and exaggerated far beyond its
current limits

•Most people advocating for new regulations against self-
conscious machines have never ever developed any real-
world software

• We are still decades (or even centuries) away from AI
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Objects in mirror are closer than they appear
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In the U.S, PART 571 Federal Motor Vehicle Safety Standards, Section 571.111 S5.4.2 "Each convex mirror shall have permanently and 
indelibly marked at the lower edge of the mirror's reflective surface, in letters not less than 4.8 mm nor more than 6.4 mm high the 
words “Objects in Mirror Are Closer Than They Appear.”

http://edocket.access.gpo.gov/cfr_2004/octqtr/49cfr571.111.htm
http://edocket.access.gpo.gov/cfr_2004/octqtr/49cfr571.111.htm
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AI in movies is further than it appears
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A new Hollywood regulation: 
movies portraying AI must permanently display on the screen: 

ROBOTS AND AI IN MOVIE ARE FURTHER THAN THEY APPEAR



September 15, 2020 BigML, Inc

The AI-mplification of the Press

28

A mix of lack of 
education and 
sensationalism is 
dramatically 
amplifying the 
expectations of 
what AI can really 
do now.

ORIGINAL RESEARCH n
 CARDIAC IM

AGING

Radiology: Volume 000: Number 0—! ! ! 2017 n radiology.rsna.org 1

1 From the MRC Clinical Sciences Centre, Du Cane Rd, Lon-
don W12 0NN, England (T.J.W.D., A.d.M., W.S., T.F., S.A.C., 
D.P.O.); Division of Experimental Medicine, Department 
of Medicine (T.J.W.D, T.F., G.M.J.W., J.W., C.J.R., M.R.W.), 
Department of Computing (W.S., D.R.), and National Heart 
and Lung Institute (J.S.R.G.), Imperial College London, 
London, England; National Heart Centre Singapore, Singa-
pore and Duke-NUS Graduate Medical School, Singapore 
(S.A.C.); and Department of Cardiology, National Pulmonary 
Hypertension Service, Imperial College Healthcare NHS 
Trust, London, England (L.S.G.E.H., J.S.R.G.). Received June 
9, 2016; revision requested August 18; revision received 
October 11; accepted October 23; final version accepted 
October 25. Address correspondence to D.P.O. (e-mail: 
declan.oregan@imperial.ac.uk).

Study supported by the Wellcome Trust (100211/Z/12/Z), 
the British Heart Foundation (PG/12/27/29489, 
SP/10/10/28431), the Medical Research Council, and the 
National Institute for Health Research.

Published under a CC BY-NC-ND 4.0 license.

Purpose: To determine if patient survival and mechanisms of right 
ventricular failure in pulmonary hypertension could be 
predicted by using supervised machine learning of three-
dimensional patterns of systolic cardiac motion.

Materials and 
Methods:

The study was approved by a research ethics committee, 
and participants gave written informed consent. Two hun-
dred fifty-six patients (143 women; mean age 6 standard 
deviation, 63 years 6 17) with newly diagnosed pulmo-
nary hypertension underwent cardiac magnetic resonance 
(MR) imaging, right-sided heart catheterization, and 6-mi-
nute walk testing with a median follow-up of 4.0 years. 
Semiautomated segmentation of short-axis cine images 
was used to create a three-dimensional model of right ven-
tricular motion. Supervised principal components analysis 
was used to identify patterns of systolic motion that were 
most strongly predictive of survival. Survival prediction 
was assessed by using difference in median survival time 
and area under the curve with time-dependent receiver 
operating characteristic analysis for 1-year survival.

Results: At the end of follow-up, 36% of patients (93 of 256) died, 
and one underwent lung transplantation. Poor outcome 
was predicted by a loss of effective contraction in the sep-
tum and free wall, coupled with reduced basal longitudinal 
motion. When added to conventional imaging and hemo-
dynamic, functional, and clinical markers, three-dimen-
sional cardiac motion improved survival prediction (area 
under the receiver operating characteristic curve, 0.73 vs 
0.60, respectively; P , .001) and provided greater differ-
entiation according to difference in median survival time 
between high- and low-risk groups (13.8 vs 10.7 years, 
respectively; P , .001).

Conclusion: A machine-learning survival model that uses three-dimen-
sional cardiac motion predicts outcome independent of 
conventional risk factors in patients with newly diagnosed 
pulmonary hypertension.

Published under a CC BY-NC-ND 4.0 license.

Online supplemental material is available for this article.

Timothy J. W. Dawes, FRCA, PhD
Antonio de Marvao, MRCP, PhD
Wenzhe Shi, PhD
Tristan Fletcher, PhD, MSc
Geoffrey M. J. Watson, MRCP
John Wharton, PhD
Christopher J. Rhodes, PhD
Luke S. G. E. Howard, FRCP, DPhil
J. Simon R. Gibbs, MD, FRCP
Daniel Rueckert, PhD
Stuart A. Cook, FRCP, PhD
Martin R. Wilkins, MD, FMedSci
Declan P. O’Regan, FRCR, PhD

Machine Learning of Three-
dimensional Right Ventricular 
Motion Enables Outcome 
Prediction in Pulmonary 
Hypertension: A Cardiac MR 
Imaging Study1

This copy is for personal use only. To order printed copies, contact reprints@rsna.org

Radiology Society of North America BBC

A mix of lack of 
e d u c a t i o n a n d 
sensationalism is 
d r a m a t i c a l l y 
a m p l i f y i n g t h e 
expectat ions of 
what AI can really 
do now.

http://pubs.rsna.org/doi/pdf/10.1148/radiol.2016161315
http://pubs.rsna.org/doi/pdf/10.1148/radiol.2016161315
http://www.bbc.com/news/health-38635871
http://www.bbc.com/news/health-38635871


September 15, 2020 BigML, Inc

A cat for a hare
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Machine Learning History
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https://pdfs.semanticscholar.org/85c3/1c6d893e0bc4cc19843e977bb9e37791bfa8.pdf
https://pdfs.semanticscholar.org/85c3/1c6d893e0bc4cc19843e977bb9e37791bfa8.pdf
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A cat for a hare
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IEEE Spectrum WSJ

https://www.wsj.com/articles/data-challenges-are-halting-ai-projects-ibm-executive-says-11559035800
https://www.wsj.com/articles/data-challenges-are-halting-ai-projects-ibm-executive-says-11559035800
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AI can’t solve this
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https://1businessworld.com/2020/04/business/ai-cant-solve-this-the-coronavirus-could-be-highlighting-just-how-overhyped-the-industry-is/ 

https://1businessworld.com/2020/04/business/ai-cant-solve-this-the-coronavirus-could-be-highlighting-just-how-overhyped-the-industry-is/
https://1businessworld.com/2020/04/business/ai-cant-solve-this-the-coronavirus-could-be-highlighting-just-how-overhyped-the-industry-is/
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The ugly
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Oops! It’s software & data after all!
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@suchisaria @suchisaria

https://twitter.com/suchisaria/status/1090344061729492997
https://twitter.com/suchisaria/status/1090344061729492997
https://twitter.com/suchisaria/status/1090344061729492997
https://twitter.com/suchisaria/status/1090344061729492997
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Reliable and Robust AI
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The awakening
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Is Data Science a Bubble?
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The best model?
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Jamie Warner, Lincoln Financial, PAPIs 2018

https://www.infoq.com/presentations/model-adoption-tiers
https://www.infoq.com/presentations/model-adoption-tiers
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Don't Become a Data Scientist
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https://towardsdatascience.com/dont-become-a-data-scientist-ee4769899025 

https://towardsdatascience.com/dont-become-a-data-scientist-ee4769899025
https://towardsdatascience.com/dont-become-a-data-scientist-ee4769899025


September 15, 2020 BigML, Inc

BigML Future

40

AI
/M

L 
M

ar
ke

t M
at

ur
ity

 

Automating Workflows for 
 Model Creation,  

Selection, Operation

Extending the Platform to Build and Manage Smarter Predictive Applications End-to-End
Building the BEST End-

to-End Machine 
Learning Platform

2020 20301980

BigML's Co-Founder  
Participates in first University 

Machine Learning

2011

BigML  
Founded

Reasoning Knowledge 
Representation Planning Optimization

Principles Machine Learning

ROBUST AI
Doing to Reasoning, Planning, Knowledge Representation 
and Optimization what we have done to Machine Learning 
and combining them to build Robust AI Applications

Machine Learning
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2019 2020 2021 2022 2023 2024

RXleV   Rf   MachiQe   LeaUQiQg:b
BeVW   PUacWiceV   fRU      ML   EQgiQeeUiQgb

MDUWLQ   =LQNHYLFK 

7KLV   GRFXPHQW   LV   LQWHQGHG   WR   KHOS   WKRVH   ZLWK   D   EDVLF   NQRZOHGJH   RI   PDFKLQH   OHDUQLQJ   JHW   WKH 
EHQHILW   RI   EHVW   SUDFWLFHV   LQ   PDFKLQH   OHDUQLQJ   IURP   DURXQG   GRRJOH.   IW   SUHVHQWV   D   VW\OH   IRU   PDFKLQH 
OHDUQLQJ,   VLPLODU   WR   WKH   GRRJOH   C++   SW\OH   GXLGH   DQG   RWKHU   SRSXODU   JXLGHV   WR   SUDFWLFDO 
SURJUDPPLQJ.   II   \RX   KDYH   WDNHQ   D   FODVV   LQ   PDFKLQH   OHDUQLQJ,   RU   EXLOW   RU   ZRUNHG   RQ   D 
PDFKLQH­OHDUQHG   PRGHO,   WKHQ   \RX   KDYH   WKH   QHFHVVDU\   EDFNJURXQG   WR   UHDG   WKLV   GRFXPHQW. 

7HUPLQRORJ\ 
OYHUYLHZ 
BHIRUH   MDFKLQH   LHDUQLQJ 

RXOH   #1:   DRQ¶W   EH   DIUDLG   WR   ODXQFK   D   SURGXFW   ZLWKRXW   PDFKLQH   OHDUQLQJ. 
RXOH   #2:   MDNH   PHWULFV   GHVLJQ   DQG   LPSOHPHQWDWLRQ   D   SULRULW\. 
RXOH   #3:   CKRRVH   PDFKLQH   OHDUQLQJ   RYHU   D   FRPSOH[   KHXULVWLF. 

ML   PKDVH   I:   <RXU   FLUVW   PLSHOLQH 
RXOH   #4:   KHHS   WKH   ILUVW   PRGHO   VLPSOH   DQG   JHW   WKH   LQIUDVWUXFWXUH   ULJKW. 
RXOH   #5:   7HVW   WKH   LQIUDVWUXFWXUH   LQGHSHQGHQWO\   IURP   WKH   PDFKLQH   OHDUQLQJ. 
RXOH   #6:   BH   FDUHIXO   DERXW   GURSSHG   GDWD   ZKHQ   FRS\LQJ   SLSHOLQHV. 
RXOH   #7:   7XUQ   KHXULVWLFV   LQWR   IHDWXUHV,   RU   KDQGOH   WKHP   H[WHUQDOO\. 

MRQLWRULQJ 
RXOH   #8:   KQRZ   WKH   IUHVKQHVV   UHTXLUHPHQWV   RI   \RXU   V\VWHP. 
RXOH   #9:   DHWHFW   SUREOHPV   EHIRUH   H[SRUWLQJ   PRGHOV. 
RXOH   #10:   :DWFK   IRU   VLOHQW   IDLOXUHV. 
RXOH   #11:   GLYH   IHDWXUH   VHWV   RZQHUV   DQG   GRFXPHQWDWLRQ. 

<RXU   FLUVW   OEMHFWLYH 
RXOH   #12:   DRQ¶W   RYHUWKLQN   ZKLFK   REMHFWLYH   \RX   FKRRVH   WR   GLUHFWO\   RSWLPL]H. 
RXOH   #13:   CKRRVH   D   VLPSOH,   REVHUYDEOH   DQG   DWWULEXWDEOH   PHWULF   IRU   \RXU   ILUVW 
REMHFWLYH. 
RXOH   #14:   SWDUWLQJ   ZLWK   DQ   LQWHUSUHWDEOH   PRGHO   PDNHV   GHEXJJLQJ   HDVLHU. 
RXOH   #15:   SHSDUDWH   SSDP   FLOWHULQJ   DQG   QXDOLW\   RDQNLQJ   LQ   D   PROLF\   LD\HU. 

ML   PKDVH   II:   FHDWXUH   EQJLQHHULQJ 
RXOH   #16:   PODQ   WR   ODXQFK   DQG   LWHUDWH. 
RXOH   #17:   SWDUW   ZLWK   GLUHFWO\   REVHUYHG   DQG   UHSRUWHG   IHDWXUHV   DV   RSSRVHG   WR   OHDUQHG 
IHDWXUHV. 

It's all about best 
software engineering 

practices
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2019 2020 2021 2022 2023 2024

The AI and Data Science bubbles  
BURST!

It's all about robust  
Machine Learning and best software engineering practices

@quaesita



September 15, 2020 BigML, Inc43

2019 2020 2021 2022 2023 2024

Focus turns to 
Reasoning!

Reasoning

Most problems cannot be solved just 
inductively with data
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2019 2020 2021 2022 2023 2024

First basic reasoning 
frameworks in place

Sciencing
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2019 2020 2021 2022 2023 2024

The media starts exaggerating 
the first preliminary results 
of integrated learning and 

reasoning systems

@samirkawas

Mixing inductive, deductive, and adductive systems 
becomes popular

https://medium.com/@samirkawas/media-exaggeration-is-there-a-plus-side-to-it-1dc560661ad8
https://medium.com/@samirkawas/media-exaggeration-is-there-a-plus-side-to-it-1dc560661ad8
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Well-defined Undefined

Adversarial

Imprecise

Dynamic

Static

2039 2040 2041 2042 2043 2044

Scenario

Objective

First prototypes!!!
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Conclusion

47

The good:  
We are only at the very beginning. 

The bad:  
We need more and better education to solve real-
world problems sooner and faster. 

The ugly: 
Robust applications aren’t easy to build and 
operate.  

The opportunities are endless!!! 
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