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Professional Evolution

• B. Tech. in Electrical Engineering, Indian 
Institute of Technology. Bombay, India

• MS in Math and PhD in Electrical 
Engineering, University of Florida

• Rising through the faculty ranks at 
Universities of Florida, Minnesota, and 
Michigan

PhD Mentor: R. E. Kalman

“Kalman Filter”



Evolution of Research Interests
• Control Systems Theory

• Manufacturing: Semiconductor, 
Reconfigurable

• Renewable Electricity Integration and 
Smart Power Grids

• Machine Learning and Control

• Funding from NSF, AFOSR, ARO, DARPA 
and the private sector

• Collaborations with industry: 
Honeywell, GE, SRC, Xerox, … 



Professional Evolution: Leadership Roles

• EECS Department Chair at Michigan

• Dean of Engineering at Florida

• Vice Chancellor for Research at California, Irvine

• Head of Engineering Directorate at National Science Foundation

• Deputy Director of Technology ARPA-e 

Michigan EECS Weil Hall, UF Aldrich Hall, UCI



How does Fundamental Engineering 
Research lead to Societal Benefits?



Nature of Fundamental Engineering Research

Fundamental 
Engineering Research



Example 1: Semiconductor Chips

Bell Labs
1947

Kilby’s first 
integrated 

circuit

“for their researches on semiconductors and 
their discovery of the transistor effect”





Source: Moore’s Law – Now and in the Future, Intel, 2022 

Coherent Engineering Research Advances in Materials, 
Devices, Circuits, Architecture and Manufacturing

Transistor Innovations over Time

https://www.intel.com/content/www/us/en/newsroom/opinion/moore-law-now-and-in-the-future.html


Moore’s Law: Fundamental Research Intertwined with 
Technological Progress

“Indeed, the technology led the 
science in a sort of inverse linear 
model …”

Gordon Moore

Source: Understanding Moore’s Law, Ed. D. C. Brock, 2006

https://www.sciencehistory.org/sites/default/files/understanding_moores_law.pdf


Example 2: Origins of Google

NSF Digital Libraries Initiative, 1994

PI: H. Molina-Garcia 
and T. Winograd

S. Brin and L. Page

https://beta.nsf.gov/news/origins-google


PageRank Algorithm

“The importance of a Web page is an inherently subjective matter, which depends on the 
readers interests, knowledge and attitudes. But there is still much that can be said 
objectively about the relative importance of Web pages. This paper describes PageRank, 
a method for rating Web pages objectively and mechanically, effectively measuring the 
human interest and attention devoted to them. 

We compare PageRank to an idealized random Web surfer. We show how to efficiently 
compute PageRank for large numbers of pages. And, we show how to apply PageRank to 
search and to user navigation.”



Fundamental Research in

• Digital Communications

• Computer Architecture

• Software

• Networking

• Distributed Systems

• Database Systems

• Computer Graphics

• AI & Robotics



Cumulative Benefit of Technological Innovation fueled 
by Engineering Advances

Source: C. Perez, 2002

https://www.amazon.com/Technological-Revolutions-Financial-Capital-Dynamics/dp/1843763311


Example 3: Origins of 3D Printing

15

Austin American-Statesman, 1987 

Source: Bullock Museum, Ausitn, TX

Source: Austin American Statesman

https://www.thestoryoftexas.com/discover/artifacts/selective-sintering-high-temperature-workstation-spotlight-10-1-19
https://www.tctmagazine.com/additive-manufacturing-3d-printing-news/back-story-sls-3d-printing-dr-joe-beaman/


Source: Weber et al, IDA Paper P-5091

NSF Role in 3D Printing
“NSF funded precursors of AM technologies in the 1970s (development 
of computer numerical controlled machining and solid modeling tools) 
and turned early AM patents in the 1980s into proof-of-concept and 
prototype machines in two major commercial technology areas 
(binder jetting and laser sintering).”

https://www.ida.org/-/media/feature/publications/t/th/the-role-of-the-national-science-foundation-in-the-origin-and-evolution-of-additive-manufacturing-in/ida-p-5091.ashx


Fundamental Engineering Research

IEEE Computer, 1977



Societal Impact of 3D Printing: Medical Applications

Source: C.Y. Liaw and M. Guvendiren, Biofabrication, 2017

https://iopscience.iop.org/article/10.1088/1758-5090/aa7279/meta?casa_token=LK7KVmMPq0MAAAAA:eLqMiugDz5N7GNjfHS-7CnhSozkDWgb1ZKft8MRbHLPxyl7ajClKNhMFLNoybrXAImA19yS3


Big Challenge and Aspirational Goal

Accelerate and optimize
the engineering research to innovation to 

technology to society interconnected system to 
assist people and society to flourish.



Thank you!

pramod.khargonekar@uci.edu
http://faculty.sites.uci.edu/khargonekar/
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