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The 4th Industrial Revolution

- Industry 4.0

- China Manufacturing 2025
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A System Architecture of
“Made in China 2025”
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From loT to lloT and IoRT
(Internet of Robotic Things)

O. Vermesan et.al. Frontiers in Robotics and Al, 7, 104(2020)

Electrical Engineering

Hardware, sensors, actuators, batteries,

communication, wireless networks

Mechanical Engineering W
Mechatronics, 3D printing, CAM,
materials

(

Software Engineering

Software, programming languages,
operating systems, algorithms

( Computer science
Cloud/Edge computing, theory of

computation, distributed computing,
design of computer systems

Biology
Bio inspired methods, brain as biological
model, modelling of swarming,
physiological mechanisms, and evolution

a
Physics
Thermal behavior, electromagnetics,
kinetics, optics. laws of physics
&

Psychology
Human-machine interaction,
Human-machine interfaces, behaviors
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Mathematics

statistical evaluation, optimization.
algebra, geometry

Logics, error estimation, algorithms,

\

Material science
Bio inspired materials, composite
materials that combine sensing,
actuation, computation
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Law
Legislation aligned with new
technological development. privacy,
liability, accountability

Cognitive science
Cognitive models, cognitive processes,
decision processes

Artificial intelligence (AI)
Computer vision, robotics, human
language technologies, machine learning,
knowledge representation




Physical Platform
Analytical and Measurement
to reveal systems dynamics

at various time and length
scales, Distributed
anufacturing Syste

FULLY °
INTEGRATED
Cloud HPC +Al
PLATFORM 3ig Data + Al Platform

= Data and text mining,
== Machine Learning, seamless
data flow of various types
between physical and
imulation platform and big
data analytics tool

Simulation Platform
Modularized simulation tools
for multiple scale modelling of
complex systems with
molecular, mesoscopic and
continuum dynamics




An Integrated Multiple Scale
Simulation Platform

Immersed Boundary Method L

Two-fluid Model —_y

Microscopic kinetic models + LBM. = <
Lagrangian-EuIerian-Stochastic Method ——=

Two-fluid Model (SCFT+Reptation) -
Stochastic Entanglement Dynamics 7
Lattice Boltzmann Methods (LBM) )ﬂ |

Smooth Particle Hydrodynamics (SPH) \?/L |

‘ Theoretical approach: SCFT
~ Kinetics of signalling and metabolic pathways
- Coarse-grained Monte Carlo (MC) and Molecular
Dynamics (MD) and Non-equilibrium MD
Car-Parrinello MD, Quantum MC




“Al+HPC+5G” based Digital Twins
Technologies for Intelligent Manufacturing

High-altitude Electrical Robotic Welding
Maintenance Robot Workstation

Footwear Adhesive
Application Robot

Mobile Collaborative Robot

Patrol Robot

Applications

* Intelligent Industrial
Robots

* Intelligent Unmanned
Aerial Vehicles (UAV)

* Intelligent Unmanned
Ground Vehicles (UGV)




Intelligent Manufacturing of Electronic
Devices by Systems Rheology
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Dynamic regulation in the multi-process
from materials to electronic device

:' """"""" Formulation Design of Complex Fluids: ‘.}
o electronic ink, battery, protein solution, cell solution, rubber... = _ 5




_ “Al+HPC+5G” based Digital Twins
&/ Technologies for Integrated Precision Farming

Cloud
HPC and
Edge
Computing

Integrated
Precision
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APRIKNET-4IR as an Integrated Platform for @ESCAP

Innovation Collaboration in Asia-Pacific Region [ et

Asia-Pacific Regional Innovation Knowledge Network - 4IR
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Cloud-E / Open Source more >>

Daschow Cloud Exhibition
National Supercomputing Center
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Open Source Projects more >> Cloud Exhibition more >>
Open Harmony 2020-10-20 Daschow Cloud Exhibition 2020-10-25
apollo 2020-10-20 National Supercomputing Center in Wuxi 2020-10-20
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