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Comparison: Inventions and Innovations

Inventions Innovations

• Improving an existing idea

• Making a device more practical

• Technical and marketing skills 

• Adds value, fulfills the needs

• Can bring in $$

• Completely new idea

• Creation of a new product, device

• May require scientific knowledge

• Can be patented, requires novelty

• Requires $



Comparison: Inventions and Innovations

Inventions

• Wheel, car tire

• Integrated circuit (Robert Noyce 1959)

• Electric light bulb (Edison)

• Photovoltaic cell (Bell Labs, 1954)

• Computer mouse (Engelbart, 1963)

• Thermostat (Warren Johnson, 1883)

• Transistors (Bell Labs, 1947)

Innovations

• Henry Ford’s Model T

• Apple Computers (Steve Jobs)

• Electric light bulb after commercialization

• Solar panels, solar garden lights

• Apple and Microsoft

• Johnson Controls (multi-zone control)

• Smart Phones



More on Innovations and Inventions

• Innovation is implementation of invention with 
added value

• Many inventions do not have any value

• Innovations can solve problems

• Innovations in business, require customers, 
competitiveness and value



What about Publications?

• Engagement of knowledge and professional 
achievements

• Reflection of expertise

• Showcase for departments, colleges, schools

• Required for promotion and funding



Publications and Innovations

• Starting a Ph.D. usually starts with imitation 
(reading literature in that field)

• Implementation follows 

• New scientific findings can lead to publications and 
inventions

• …Where is innovation then?



My First Patent: Index Tuned Antireflective 
Coating Using a Nanostructured Metamaterial 

Grant Date: 2009-03-19



2010s Started working on a DARPA 
Project

I was “micro-machining” in crystals, so that we could “slow-down” light at certain wavelengths

Our goal was to make an
“all-dielectric” electric 
field sensor



Micro-machining was fun!



We fabricated: Ultrasensitive Photonic 
Crystal Electric Field Sensor

This was probably the most sensitive 
dielectric sensor of the World!

DEVICE ACHIEVED 450 µV/mHz



What happened next…?

DARPA closed the program!!



We started thinking…

• If we can measure such small electric fields with 
this device, why not measure brain waves, which 
are also very small?



We started working on brainwaves…

• EFEGTM (Electric Field Encephalography) System

• It is a system of high density array of electrodes, electronics 
and signal processing with algorithms. 



We got NSF I-CORPS Grant!

I became the “entrepreneurial lead”

Started pitching at different venues, 
to find “customers”. Started talking 
to neurologists, brain surgeons, sleep 
study labs, hospital EEG technicians, 
Brain-Computer-Interface 
specialists, epileptologists…



We did more research…

Published papers



And applied for more patents

Sensor system and process for 
measuring electric activity of the 
brain, including electric field 
encephalography

Date of Patent: February 9, 2021

Electric field encephalography: 
electric field based brain signal 
detection and monitoring, 
Date of Patent: August 10, 2021



Started our company: NeuroFieldz Inc.



We made business plans, timelines, 
customer creation plans.

The NSF Innovation Corps (I-Corps™) 
Teams have three primary members: the 
technical lead, the entrepreneurial lead 
and the I-Corps mentor. 

I was the entrepreneurial lead.



Incubating our company:

• I started giving public pitches

• Attended pitching competitions

• Talking to angel investors

• Applying for federal grants



But then…

I realized that this is not for me!



In 2013 I joined UWW Physics 
Department. 



Being a faculty at UWW is more fun!



I can still do hands-on projects 

Can work with students one-on-one



I can work on more collaborated 
projects



Challenges and comparison for 
research at PUI vs Research University

Primarily Undergraduate Institution
• Continuity in research with UG

• Teaching load

• Student mentoring

• Lack of advanced facilities and funding

• Most work is done by faculty

• More time in the lab.

Research University
• Graduate students/postdocs

• Less teaching, more research, grants expected

• Graduate students cannot see their advisors.

• Most universities have facilities.

• PIs are busy with grant writing

• Research is more like business (PIs, postdocs, 
graduate students, ADAs). 



At PUIs Faculty has more to do..



At UWW inventions and Innovations 
continue



Independent Inventions…



Thank You!


