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Cyber-physical Systems (CPS) is gaining 
more literature attentions
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IOT enabled CPS
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Source:	GE
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By 2020…
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4 billion people

31 billion devices 
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IOT Cloud Processor
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Reference: Jeff Barr: https://aws.amazon.com/blogs/aws/aws-iot-cloud-services-for-connected-devices/

§ Mass-produced compute power
§ Widespread IP connectivity
– Wired or wireless
– Communication 
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Industrial Internet of Things (IIOT)
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Architecture and Implementation of IIOT
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In 2015…
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18.92%

$ 5.94 trillion
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IIOT for Manufacturing
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BIG 
Data!!!
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Large Scale IIOT for Manufacturing
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Data to Decision
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Signal 
RepresentationData Feature Extraction

Feature 
Representation

Classification/
clustering
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Our Approach:
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… Data Base
(N machines)
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Existing method:

Industrial Advisory Board Meeting

… Machine Population

…
M1 M2 M3 MN
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Parallel computing for large-scale IIOT
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…
M11 M12 M1N

…
M21 M22 M2N

…
MM1 MM2 MMN

……

Machine Population

Subset 1

Subset 2

Subset M
…
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Illustration
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Need tool 
changes soon

In good 
condition

Low energy 
consumption 

High energy 
consumption

In use Idle

Low in
cooling fluid

Remove waste
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What We Do:
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Our proposed approach Existing practices

multi-channel signals vs. single-channel signals

dynamic network vs. static network

parallel computing vs. serial computing

stochastic gradient descent vs. traditional deterministic algorithm
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Potential application areas

§ Healthcare

– Real-time monitoring of patients’ health 

conditions and telemedicine

§ Supply chain

– Control ambient environment and optimize 

delivery efficiency

§ Smart City

– provide information-communication solutions 

to improve quality-of-life 
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Coming Soon
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Questions?
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