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100 years ago… 

July 7, 1919. 

1919 Transcontinental Motor Convoy 

Lieutenant Colonel Dwight D. Eisenhower 



100 years ago… 

Washington D.C. – San Francisco 

in 62 days 



Introduction 

Data Analytics is central to 

nearly all emerging technology applications today,  

Transportation 

Environment 

Agriculture 

Healthcare 

Energy 

and Education! 

and in nearly all markets including:  

Manufacturing 



Introduction 

micro-nano 

that are in turn enabled by  

sensors 

… data which is substantially provided by   



Data Analytics 



in ~ < 5 years: 

~ 1 Yottabyte of data / year 

 (1024) 

Data Analytics 

(avg ~ 4MB/s/person) 

Ultimately (2035?):  Abundance? 

 (1027) BRONTOBYTE 



 (i.e. ~> $60 – 90 Trillion) 

50-80% of worlds GDP 

in ~ 15 years: 

Data Analytics 



Data Analytics 

in ~ < 20 years: 

 (most of which end in a sensor) 

Abundance estimated: 

45 Trillion connected nodes 



Overview - Highlights 

Sensor Enabled Software Startups 

Human – Machine Interface 

Sensor Market Impact 

‘Printed’ Sensors / Electronics 

Job / Skillset Impact 



The Sensor-Based Economy 



Transportation 

autonomous  

electrification of mobility 

sensor enabled   

drones  sensor enabled   

V2V sensor enabled   

emergency response  sensor enabled   

power management sensor enabled   

higher efficiency motors  sensor enabled   

(and the earth) 



Transportation 

100s of startups for ‘smart mobility’ 



Agriculture 

sensor based smart agriculture 



Agriculture 

livestock tracking 

and health 

monitoring 

food freshness, 

food & water safety 
Paper based gas 

sensors replacing 

‘use by’ dates 

internet of water 



Agriculture 

farm & crop management 

seeds with built in sensors 



Agriculture 

AgriFood tech funding:  $16.9B, 1450 investments 

Crunchbase, March 28. 2019  



Agriculture 
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Healthcare 

smart sensor pill-bottle  
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Retina and Visual Cortex Implants Blood O2 and RBC 

Electroencephalography 
Skin modulus 

Electrocardiography 
Temperature and Hydration 

Wound Care 

Healthcare – HMIs 

The Human Machine Interface 

The technology feeding development is: 

Micro – Nano! 

Success forms basis for mHealth 



Healthcare – HMIs 

E-textiles       Wearables       Functional Fabrics 

Flexible – Stretchable - Conformal 



Healthcare - HMIs 
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Healthcare - HMIs 



Healthcare - HMIs 

Now Recruiting 



Energy 

Building health 



Deteriorating Infrastructure 

Environment 

Smart Municipalities 

Internet of Water 

Disaster Resilience (Hitachi – 1.4T sensors) 

Wellness sensing 

eWallpaper – T sensors in B m2 



Environment 

drone as a service:  pipeline monitoring, bird on 

runways, … 



Industry IoT – Industry 4.0  

Manufacturing 

Extreme customization  

Printed sensors / electronics  

No more wafers? FPD based microfabrication  



Retina and Visual Cortex Implants Blood O2 and RBC 

Electroencephalography 
Skin modulus 

Electrocardiography 
Temperature and Hydration 

Wound Care 

Manufacturing - Industry 4.0 

explosion of data / connectivity 

analytics / intelligence 

advanced robotics / cobots  

additive manufacturing 

shorter and shorter product cycles 

Micro / Nano crosscuts through all! 



Manufacturing - Industry 4.0 



Manufacturing - Customization 

“ everyone is a ‘maker’ ” 

Extreme customization – 

no product like any other 



Manufacturing - Printed 

GE: 10T roll-to-roll chem and bio arrays 

Printed Sensors 

Multivariate sensing, new sensor 

architecture  – eliminate drift, 

     enhance reliability, increase sensitivity 



Manufacturing - Printed 

Exponential technology on verge of disruption 

Printed electronics 

min CD < 250nm 



Manufacturing – Large Area 

Dr. Robert Andosca, AEI 



Manufacturing – Large Area 

Dr. Robert Andosca, AEI 



Manufacturing – Large Area 

Dr. Robert Andosca, AEI 



Job Impact 

During the same time ~ 300M new jobs worldwide due 

to IoE, IoT (~100M in U.S.) 

Autonomous transportation will eliminate millions of jobs 

Robotics forecast to eliminate 50% of current US jobs 

within next 10 years 

40% of large companies disappear along with ~100M 

jobs replaced with exponential tech companies  

… Massive Global Retraining required 



Supporting Skillsets 

Materials  (mechanics of matl’s, elect, thermal, 

     biomed, optical)  

Documentation 

Coding / Algorithm Development / Debugging 

Estimation (order of magnitude) 

Quality Management 

Meaurement Science - Units / Tolerancing 



Other Developing Educational Trends 

Learn by doing – AR – Immersion learning  

     -  sensor enabled! 

accelerated / more efficient learning 

Online - ASU 

Gamification – sensor enabled!  

Chronotype adapted 



Peace Engineering 



Peace Engineering 

“positive, sustainable  

engineering and innovation  

based solutions to world problems” 

 



Peace Engineering 



Peace Engineering 



Peace Engineering 



Peace Engineering 



Peace Engineering 



Summary 

A sensor based economy looms large and 

microfabricated components and nano materials 

will fuel much of it 

Emerging skill set needs have emphasis on 

interfaces  

Data Analytics 

 will continue to play an increasingly larger role 

in the economy and education 

What will a 

transcon 

‘convoy’ be in 

July 2119 ? 



www.mancef.org 


