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Science-Technology convergence

The process by which
existing sciences and
technologies merge into

new forms that bring
together different types of
findings and products and
applications.
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R.E.Horn, 2002

source: "Converging Technologies for Improving Human Performance”
Ed. Mihail C. Roco, William Sims Bainbridge,
National Science Foundation, June 2002, Arlington, Virginia
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Growth of DNA Sequencing
g
N
g
- @ Double every 12 months (llumina Estimate)
B Double every 18 months (Moore's Law)
% 1
w
3
c 8 4
g : g
-
|- 3
£ E
- g 2
s §
& =
&
8
3
2000 2005 2010 2015 2020 2025
Year

Stephens, Z.D., Lee, S.Y., Faghri, F., Campbell, R.H., Zhai, C., Efron, M.J., lyer, R., Schatz, M.C., Sinha, S., Robinson, G.E., 2015. Big Data: Astronomical or
Genomical? PLOS Biology 13, €1002195. https://doi.org/10.1371/journal.pbio.1002195
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Convergence Points

Robot-Nano
Biomimicry
Bacteria Artificial biomotor Micro

BioCom puter Electronics Molecular computing Quantum
Computer Biclogical Nanocomputing
Systems Cognitive Computing Cognitive

Machine Cognitive

Machines Smart

Bioelectronic

Meuroscience Cognitive

Neurotechnology

Neurorobotics NanoBiochips chip a on Systems
Neurobiclogy Chip-A-On-Lab chip a on Organ
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Robotics NMeurobiological

Meuristors

Synaptic Artificial

N @

Nano Bio Information technology Cognitive (NBIC)



Physical
enhancement/
Biomedicine

Neuro/ Brain
enhancement

Robotsand
Synthetic intelligent
Biology software/

devices

Converging —
Technologies

Human-
Machine
Interfaces

Computer-based
modelling of the
world

Pattern

Sensors -
recognition

Beckert, B. et al., 2007, "Visions and Realities in Converging Technologies”, Innovation, vol. 20, no. 4, pp. 375-394.







T o,gd 596 3 Jbe

] 9A 0 O DD J> IT JS'B'B

LCowl 0303 duds (gl LS

Electronics with nanotech = Nanoelectronics

Electronic devices with microfluidics = Mobile health
system




Mechanization, Mass production,
water power, steam  assembly line,
power electricity

Computer and Cyber Physical
automation Systems

mThe Fourth Industrial Revolution, by Klaus Schwab, 2016
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