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The	Immersed	Human	
Real-life	interaction	between	humans	
and	cyberspace,	enabled	by	enriched	
input	and	output	devices	on	and	in	the	
body	and	in	the	surrounding	
environment	

7 
trillions	

devices 

7 
billions	

persons 
for	 1,000 

Devices	
per	person	
by	2025	
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[Illustration art: Subbu Venkatraman] Power	budget:	mWs	to	1	
mW	
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Towards	Integrated	Wireless	Implanted	Interfaces	



Digitalization:	Enabling Technologies	

INTERNET	OF		THINGS	

Artificial		
Intelligence	



•  Economics	



Source:	McKinsey	Global	Institute,	June	2017	
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AI Equity Funding Since 2012: 

$14.9 BILLION 



Google, Facebook, Apple, Intel and other big  corporations  
acquiring AI startups 

Google is the most active acquirer of AI startups, having acquired 11 

startups  since 2012. Apple, which has been ramping up its  M&A efforts, 

ranked second with 7 acquisitions under its belt. Newer entrants in the 

race include Ford, which acquired Argo AI for $1B in Q1’17, cybersecurity 

company Sophos, and Amazon. 

200+ 
Acquisitions 
since 2012 

30+ 
M&A deals in 

Q1’17 

11 
Acquisitions by 

Google 

https://www.cbinsights.com/blog/top-acquirers -ai-startups -ma-timeline/ 11 



But	WHY?	



Mobile Creates 24/7 Data Deluge 



Big Data + Processing Power = 
New Age for 

Artificial Intelligence 
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A few AI applications today

VISION A LOT OF NUMBER 
CRUNCHING 

LANGUAGE 
PROCESSING 

BUSINESS INTELLIGENCE 

IOT PREDICTIVE 
MAINTENANCE 

SEARCH RECOMMENDATIONS 

FORECASTING MODELS 

AUTO TECH AND DRONE 
COLLISION AVOIDANCE 

E-COMMERCE SEARCH 

PICK AND PLACE ROBOTS 

HEALTHCARE DIAGNOSTICS 

CHATBOTS 

NEWS & MEDIA 
CONTENT CREATION 

SMART HOME VOICE 
INTERFACES 

TEXT ANALYTICS 





Every	year,	1.2	million	lives	
are	lost	to	traffic	crashes	
around	the	world,	and	
in	the	U.S.	the	number	of	
tragedies	is	growing.	A	
common	element	of	these	
crashes	is	that	94%	involve	
human	error.	Driving	is	not	as	
safe	or	as	easy	as	
it	should	be,	while	distracted	
driving	is	on	the	rise.	We	
believe	our	technology	
could	save	thousands	of	lives	
now	lost	to	traffic	crashes	
every	year.		

U.S.	Department	
of	Transportation	
(DOT)	federal	
policy	framework	
for	autonomous	
vehicles:	
Automated	Driving	
Systems	2.0:	A	
Vision	for	Safety.	

October	13,	2017	







1.   Where	Am	I?	

What’s	Around	Me?	

What	Will	Happen	Next?	

What	Should	I	Do?	

SENSOR	FUSION	AND	BIG	DATA		



Reaching Human Level Performance 

2004 

2017 



•  Neural	networks	and	learning	



Artificial	Neural	Network	

[10] 



statistical	methods
mathematical	models dynamical	systems

optimal
design	of	experiments

fitting

Goodwin,	Graham	C.	&	Payne,	Robert	L.	Dynamic	System	Identification:	Experiment	Design	and	Data	Analysis.	Academic	
Press,	1977.		
M.	Deistler,	System	Identification	and	Time	Series	Analysis:	Past,	Present,	and	Future,	B.	Pasik-Duncan	(Ed.):	Stochastic	
Theory	and	Control,	LNCIS	280,	pp.	97−109,	2002.Springer-Verlag	Berlin	Heidelberg	.	

The	origin	of	the	field	can	be	traced	to	the	work	in	astronomy	by	Kepler	

and	others	(1772)	
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Feed-Forward Neural Network 

See		



Universal approximation theorem  
(Cybenko, 1989, Hornik, 1991) 7 
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The Mother of all DCNNs 
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AlexNet Architecture 



MatMul 

Add 

Graph of Nodes, also called Operations or ops. 

Relu 
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Computation is a dataflow graph 

labels 



AI	Chips:	the	race	is	ON!	









•  Hype	vs.	reality	



http://spectrum.ieee.org/robotics/artificial-intelligence/machinelearning-maestro-michael-jordan-on-the-delusions-of-big-data-and-other-huge-engineering-
efforts 





improving

marketing	and	sales	and	in	
supply-chain	management	and	manufacturing	

the	need	for	massive	data	sets,	difficulties	in	
explaining	results,	generalizing	learning,	and	potential	bias	in	data	and	
algorithms	

substantially	greater	

one	out	of	three	
use	cases	requires	model	refreshes	at	least	monthly	and	sometimes	daily 



cost	and	complexity	of	deploying	AI	may	simply	not	
be	worthwhile,	given	the	value	that	could	be	generated	



In the Uber crash of March 19th, the 
ride services company was testing a 
fully driverless system intended for 
commercial use when the prototype 
vehicle struck and killed a woman 
walking across an Arizona road. Video 
of the crash, taken from inside the 
vehicle, shows the driver at the wheel, 
who appears to be looking down and not 
at the road. Just before the video stops, 
the driver looks upwards toward the 
road and suddenly looks shocked. 

In the Tesla incident last month, which 
involved a car that any consumer can 
buy, a Model X vehicle was in semi-
autonomous Autopilot mode when it 
crashed, killing its driver. The driver had 
received earlier warnings to put his 
hands on the wheel, Tesla said. 






