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GE … A Digital-Industrial Company

Spending $5+B per year on innovation
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• Total R&D expenditures ‘15: $5+B

• 3,100 patents in ‘15

• ~3,000+ PhDs, engineers & scientists

• 55,000+ Technologists worldwide

• 100,000+ visitors a year globally

• GRC R&D Collaborations: >300

Local R&D talent

Delivering global impact
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China Technology Center
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Local R&D talent

Innovating for China

BEIJING
Healthcare
CT, X-ray, MRI

HA'ERBIN
Innovation Center
Power Gen

TIANJIN
Hydro

WUHAN
Innovation Center
Steel industry automation
Steam Power

SHANGHAI
Global Research Center 
Power, Oil & Gas, Energy 
Connection, Aviation, 
Lighting, Transportation, 
Healthcare, Capital,
Digital

CHENGDU
Innovation Center
Primary Healthcare
Oil & Gas

XI’AN
Innovation Center
LED Lighting
Aviation

WUXI
Healthcare
Ultrasound
Patient Monitor
ECG

Building world-class products and services across the country

$1B>

in China 
R&D since 

2003

$250MM
ICFC funding 

generated ~70 
products & 
solutions

Technologists

3K~

60+
labs 

1,500
patents filed 
up to 2015
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The Physical and Digital worlds are converging …c

NEW COLLABORATIVE ECOSYSTEMS EMERGING

BRILLIANT FACTORY

Advanced 
Manufacturing

Industrial 
Internet

 Industrial data 
growing 2X other 
data, more complex

 Collect, analyze, use 
physical data to:

• Engage enterprise, 
engineering and 
supply chain

• Build digital thread

 Platforms 

• Open source, 
collaborative (DMDII)

• Systems talking to 
each other

Data storage 

 Automation

Advanced
Manufacturing

Industrial
Internet

1% productivity savings =$500MM  for GE 
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What is physical + digital?

+50% yield 

improvement

+20% cycle time

Platform for multiple 

businesses

2x-4X productivity

12%70% 
working efficiency

Enabler for new 

Service repairs

25-50%  NPI time

6 months to 3 weeks 
tool procurement

20-80% performance 

improvement w/weight 

reduction 

3D PRINTING
HOLE DRILLING 

CONTROLS
ADAPTIVE WELDING

Leading to unprecedented quality, efficiency and speed in manufacturing
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Technology convergence:  hardware,  process , controls,  data,  analytics

Technology Convergence:  hardware, process, controls, data, analytics

A new view of automation
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Manufacturing process trends… design enabling

Fine Feature 
Machining

Surface 
Engineering

Joining

Hybrid Processes

… with new materials

… with distributed 
manufacturing/services

… with automation
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Enabling sensors, 

electronics, transducers, 

20% cycle time savings

Platform for multiple 

materials

2x-4X productivity

Customization
on demand

Transforming
Service opportunities

25-50%  NPI time

6 months to 3 weeks 
tool procurement

20-80% performance 

improvement with new 

features 

DIRECT METAL 

LASER MELTING

DIRECT WRITE & 

MICRO PRINTING

Additive… a breadth of technologies

Unprecedented quality, efficiency and speed

COLD SPRAY

7Unprecedented quality, flexibility, speed
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Virtual Product 
Design

Supply Chain 
Network

• Manufacturing as a system
• Connected and run through 

the Digital Thread

Virtual 
Manufacturing

Service/Repair Shop

GE’s Brilliant Factory
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Virtual Manufacturing Factory Digitization Services

INSPECTION GUIDED MANUFACTURING

REAL-TIME ADAPTIVE PROCESS CONTROL

PROCESS MODELING

QUALITY FEEDBACKPRODUCIBILITY ADVISOR

FIELD AND IN-SITU INSPECTION

Solidification Welding

Digital + Physical Enablers
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Digitally integrated manufacturing software tool chain

MODEL UPDATE 
IN PLM

COMPUTE 
SHOULD COST

PROCESS 
PLANNING

TOOLPATH
CMM 

PROGRAM
MFG. 

EXECUTION

Reduce design changes from months to days: 
Automated workflow generation and integration, manufacturing process planning, 

process modeling, factory scheduling, inventory management.
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VIRTUAL 

MANUFACTURING

PRODUCIBILITY

NEW ECOSYSTEMS

 Engineering integration

 Robust process designs

 ~2x improvement in 
design cycle

 Automated data 
collection and handling

 Real-time yield analytics 

 Adaptive processing

INFORMATICS

AUTOMATION

 Repeatable processes

 Real-time feedback for 
process controls

 In-line inspections for 
higher quality + speed

 IT, Software

Materials

Bringing it all together … composite fan blade

First time yield from <20% to >95%
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big 
companies

v

universities

v

in country, 
for country +

custom innovation 
centers

v

venture
capital

•Health care
•Energy
•Software
•Advanced mfg.

v

governments

GE
50,000+ technologists

v

Open 
Collaboration

Challenges
• Eco/Healthy
• 3D printing
• Flight

Accelerating innovation through collaborations
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Success = building an ecosystem

Engaging with GE:  
GE Ventures

Investing: Select RMB direct investing

Partners: Introduction to partners 
… China Materialia

Licensing: Access to technologies 
for growth

GE Global Research
Early stage development

GE Business Units
Collaboration for production

•Karen Kerr, Senior MD-karen.e.kerr@ge.com

•Milton Chou, Senior Director–milton.chou@ge.com
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