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New Industrial Revolution 

Driven by Innovation

The 1st Industrial Revolution: 

Steam engines

The 2nd Industrial Revolution: 

Large scale manufacturing

New Industrial Revolution
• Digitalisation

• informatisation

• Networking

• Intelligentisation

- Industry 4.0 

- China Manufacturing 2025

- Internet +

- AI+ …

The 3rd Industrial Revolution: 

Industrial automation



China’s “Three Step” Strategy to 

become a Leading Manufacturing 

Power by 2045

2025: to enter the second phalanx among 
the manufacturing power

2035: to become the front runner of the second 
phalanx among the manufacturing power

2045: to enter the first phalanx 
among the manufacturing power

• Scale

• Structure

• Effectiveness

• Sustainability



A System Architecture of 

Intelligent Manufacturing

System level

Product 

Life 

Cycle

Intelligence level

Resource elements

System integration

Interconnection 

and interoperability 

Information fusion 

Emerging industry 

Equipment
Control units

Workshop 
Enterprise 

Synergism
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An Integrated Cyber Physical System 

for Intelligent Manufacturing

FULLY 

INTEGRATED

Cloud HPC +AI 

PLATFORMSimulation Platform

Modularized simulation tools 

for multiple scale modelling of 

complex systems with 

molecular, mesoscopic and  

continuum dynamics

Big Data + AI Platform

Data and text mining, 

Machine Learning, seamless 

data flow of various types  

between  physical and 

simulation platform and  big 

data analytics tools

Physical Platform

Analytical and Measurement 

to reveal systems dynamics 

at various time and length 

scales, Distrubuted

Manufacturing Systems 



An Integrated Ecosystem 

for Research and Innovation 

Data 

acquisition

Cloud HPC
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AI and Robotic Technology

1. Fundamental theory and key technology 

of artificial intelligence

• cognitive intelligence

• swarm intelligence

• Man-machine hybrid intelligence 

2. Real time wireless communication and 

self organizing network technology 

• Swarm real-time communication 

technology

• Self organizing network technology 

3. Applications of intelligent unmanned system

• Cross domain collaboration of swarm 

unmanned system

• Intelligent unmanned agricultural 

machinery equipment

• Cooperative work of intelligent robots

Development of Operating 

System and Cooperative 

Work of Heterogeneous 

Swarm Robots



HPC Simulation of Complex Process 

1. High precision numerical simulation platform

• High order numerical method

• Computational mechanics（HopeFOAM）

2. Intelligent optimization and design method for 

digital manufacturing

• Integration of design process

• Automation of simulation process

• Intelligent analysis and decision making 
3. Highly efficient parallel computing method for batch 

operation

• Batch job management and scheduling technology

• Efficient solution methods for solving large linear 

systems

• Large-scale parallel and optimization techniques 

for complex process simulation 

4. Applications of complex process simulation

Simulation of digital  

control and machining
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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

Two-fluid Model (SCFT+Reptation) 

Stochastic Entanglement Dynamics 

Lattice Boltzmann Methods (LBM)

Smooth Particle Hydrodynamics  (SPH)

An Integrated Multiple Scale 

Simulation Platform

Immersed Boundary Method 

Two-fluid Model 

Microscopic kinetic models + LBM.

Lagrangian-Eulerian-Stochastic Method



R3 (VRARER) Technology

 Data processing before and after visualization

 Visualization analysis of real time data

 Interactive real-time design

Virtual intelligent system for 

mechanical manufacturing
Virtual digital factory



1. System design of industrial big data

2. Big data management and application 

3. Correlation control of intelligent manufacturing process 

4. Industrial Applications

Industrial IoTs Technology 

Data driven manufacturing system combined with virtual reality 

虚拟工厂.mp4
虚拟工厂.mp4


• Embedded detection and diagnosis technology

• Big date driven analysis method for complex systems 

Reliability Design and Intelligent Detection 

and Diagnosis of Complex Equipment

Data 

Acquisition

Dig Data 

Storage and 

Managment
Big Data 

Analytics

Big Data Applications and 

Services



Systems Biology and Biomedical
Engineering

SQL NoSQL

结构化
数据

半结构
化数据

非结构
化数据

Lustre HDFS

Storage/Management System（Hadoop）

各级医院信息灾
备系统

基层医疗卫生机构
信息灾备系统

专业公共卫生机构
信息灾备系统

EMR EHR 基因序列

…医学影像数据病理数据

Classified Catalogue and Index

Raw Data Backup System for Public Healthcare Sector

基因、蛋白、细胞数
据库

临床、健康
数据库

Library of Database and Literature

Data Classification

结构和非结构化数据挖掘分析、二次开发工具集工作流、数据流、机器学习

Big Data Analytics, Application and Service System

Data 

Integration, 

Extraction and 

Transformation

Data Centres of Professional 

Healthcare Organisation

疾控 妇幼保健 精神卫生

Data Centres of GPs

HIS RISLISCHSS …

Data Centres of Central 

Hospitals

HIS RISLISPACS …



Medical Images Segmentation Digital reconstruction

RenderingHuman-Machine 

Interaction

• 114,688CPU cores

• 141,900,569 mesh 

nodes

• Human-Machine 

Interaction System

WORKFLOW on Digitalisation 

of Living System 



Systems Rheology– Quality by Design
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Molecular characterisation 

of multicomponents fluids

Establishing equilibrium phase 

behaviour of multicomponents

fluids from molecular viewpoint.

The transport properties 

of multicomponent fluidsE
q
u
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b
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Predictive modelling of the interplays between thermodynamics, 

hydrodynamics, geometric confinement, fluid/boundary interactions 

in complex protein fluid flows: 3D printing, high speed coating etc
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Dynamic phase behaviour of protein fluids under 

bulk and interfacial rheometric flows – simple 

shear and extensional flows

Dynamics of phase 

transitions and the effects 

of geometric confinement

Dynamics of molecular 

interactions  and self-

assembling molecular fluids
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Molecular Design and 

Synthesis of OLED & 

QLED

Formulation Design and Preparation 

of OLED & QLED based E-ink

Solvent Vaporization

Printing next layer after E-ink setting

3D Printing of Multiple Layers  

E-ink

Intelligent Manufacturing of Advanced 

Materials and Electronic Devices



3D Printing Biomaterials 

for Regenerative Medicine

3-D Information from 

X-ray or MRI or CT

Computer Aid Design

(CAD)

Biomaterials & Stem

Cells from Patients

Growth factors -

Biofluids 

Formulation Design 

Rheology & Process 

Control 

Cell CultureImplantation

New Tissue



Government subsystem
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Materials production subsystem

Environmental subsystem

Systems Model for Simulation of 

Social Economy Dynamics



Bridging the Gaps between 

Interdisciplinary Research and Industrial 

Sectors along “One Belt and One Road”

E
n
e
rg
y

S
o
c
ie

ty

Medical 

Scienc

e

Advanced 
Institute


