
I hope it’s more 
show than tell. 

Engineering converges with virtually any 
discipline. We’ll visit three labs where this 

convergence is happening as we speak. The first 
is E2X, where Engineering empowers X, making it 
smarter, more efficient, opening new disruptive 
dimensions. X can be anything: media, medicine, 

education. Let me show you.

Yeah, I want to 
see the robots. 

Here, engineering enables medicine. Thanks 
to imaging technologies, we can now see 
in the dark, through walls and inside the 

human body at the most microscopic detail. 
Diagnosis is being revolutionized. 

It looks like the 
monolith from 2001 

Space Odyssey. 

It’s so much more than that. It’s also the coldest spot on earth. 
Welcome to lab EUX: where E and X comingle in a constant feedback 
loop. Understanding quantum computation and communications help 

us build new quantum computers that will enable yet another 
revolution in computational and communication abilities - even 
securing cyberspace through the process of entanglement - 

the strange world of spooky actions at a distance. 

To be or not to be, 
that is the question.

Why are these 
engineers studying 

Shakespeare? This must be X2E, 
where X imparts new 

dimensions to E, 
informs it and is 
informed by it.

You’re catching on. 
This is a decision 

analysis lab. 

Consider this driverless car. Understanding how 
people structure decisions given incomplete and 
uncertain information provides insights into how 
we formulate algorithms intended to improve the 

car’s “judgment.” Perhaps imparting ethical 
decision making to autonomous processes.

Is E truly ready 
to have not simply 

intelligence, but also 
emotion, judgment, 

ethics? It’s a frontier that 
hasn’t been reached 
yet. But using AI for 
social good is part 

of this endeavor.
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USC Viterbi at a Glance

I view engineering and technology as 
“leveraging phenomena for useful purposes”, 
a definition borrowed from Brian Arthur. 
“Leveraging” here is meant to imply the 
creation of engineered systems and its 
endowment with “smart” or “intelligent” 
properties. “Phenomena” are, in increasing 
complexity of physical, chemical, biological, 
geological, cognitive and social origin. 
Finally, “useful purposes” brings in 
complementary ethics and legal consider-
ations, required for decision-making, 
revealing in the process the potential for 
unintended consequences. 

Engineering and technology live inherently in 
the space of convergence, with the specific 
goal to create “intelligent” systems.  In my 
mind, convergence has a number of flavors: 
From an engineering-centric perspective, it 
reflects the nature of technology and 
engineering to empower practically every 
discipline. I call this Engineering + X, where 
X is any other discipline. Its most overt 
manifestation is the pathway Engineering to 
X (call it E2X): where engineering empowers 
X, making it “smarter”, introducing 
efficiencies, helping open vast new 
opportunities, and acquire new dimensions 
and properties, many of which can be 
disruptive. E2X is the ubiquitous digitization 
of almost everything and will increasingly be 
affected by the incoming torrent of 
cyber-physical disruption with the Internet 
of Things. 

The second pathway is where Engineering 
and X co-mingle (EUX). Examples abound 
when X denotes natural sciences, such as 
biological sciences, quantum physics, 
quantum communications, etc. Here, the 
“useful purposes” of the above definition is 
“enabling new scientific discovery,” and will 
in turn lead to new “useful purposes”. 
A tightly intertwined “double helix” of 
(mostly) natural sciences and engineering, 
EUX supports the development of new 
technologies and infrastructure while setting 
additional frameworks for solving Grand 
Challenges. I would parallel such technologi-
cal development with the “exponential 
technologies” cited in “The Second 
Machine Age.”

EUX is also relevant to socio-technical 
systems, many of which are inherent to the 
development of engineered systems and to 
technology incubation. These include: 
systems engineering, design, technology 
startups, technology and engineering 
management, etc. 

The final convergence element is the X2E 
pathway, where X imparts X-mimetic 
processes and principles – biomimetic 
processes being most common. For certain 
X-mimetic processes, X2E is the shortcut 
for obtaining optimal answers to complex 
problems that nature has uncovered through 
a “natural” optimization practiced over 
millions years of evolution.  

Interesting questions arise when X 
represents a discipline or processes 
dominated not by logic or the natural 
sciences, but rather by social sciences, by 
emotions, or by legal or ethical consider-
ations or by character. 

How do  the E2X and X2E pathways look 
then? Rapid advances are being made in the 
E2X pathway, for example, in behavioral 
informatics, neuroscience and psychology, 
entertainment, human-machine interaction, 
and built environment-human interaction 
among others. The reverse pathway, 
endowing engineering and technological 
constructs with uniquely human properties 
is not only disruptive, but potentially 
world-changing. As technology continues its 
exponential march, related ethical and 
moral questions will inevitably arise with 
vast ramifications. Consider ethics and 
decision-making in the operation of 
autonomous systems, such as drones or 
driverless cars alongside other human-ma-
chine interfaces. Fast growing movements, 
such as “AI for Social Good”, suggest an 
increasing awareness of the relevance of 
these issues. 

On the converse side, when X refers to 
societal-emphasis disciplines (e.g. social 
work), progress towards the solution of 
X-type grand challenges (such as Social 
Work Grand Challenges) can only be 
realistically be achieved if technology and 
engineering, in their most general sense, are 
brought to bear.  
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What’s with all 
the algebra? 

Must be the new 
machine-generated 

marketing campaign. 


