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Level 1
Experienced

Based Operation

Level 2
Level 2

Data Driven
Process

Level 3
Consistent

Highly Automated Enterprise-wide
Supply chain 
Optimization

Level 4
Business/Process

Integrated

Business Goals
• Enhance process stability

• Optimize equipment to improve throughput

• Ensure product quality and customer satisfaction  
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Our definition of the Key Components of Process Control
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Process
Control Technology

Enterprise Data
System and 

Optimization

Process Control
Technology

Process Instrument
Technologies

Advanced Process 
Analytics

Process Equipment
Design

Process cost model
Production flow 

Optimization
Process Data System

Control network
Data system development

Control computer hardware
Model based control system

Process automation
Advanced control algorithm

Temperature (IR)
Machine vision technology

Advanced instrument
Virtual sensors

Big Data
Knowledge discovery
Advanced Statistics

System identification
& dynamic modeling

Electrical Design
Mechanical Design

Process control 
hardware
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Measuremen
t

ActionLearn

Instrumentation 
Benchmarking

Data System 
Benchmarking

Control  System 
Benchmarking

Data Analytics 
Benchmarking

Gap Analysis Gap Analysis Gap Analysis Gap Analysis

Technology Road Map

Process Optimization

Instrumentation 
Development

Data Systems 
Development

Control System 
Development

Data Analytics 
Development
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Enterprise

optimization

supply chain-Wide 
control

Process

Optimization

Supervised/Process Management Control

Key Process Parameter Control

Sensor, Machine Control
Real time (sample rate of 1s);
PID automated control

Model-based control(sample 
rate of 5-10 mins)

Sample rate of 30 mins to 1hr

Sample rate of 1-4 hrs..

Sample rate by shift(6-8 hrs. or daily)

Daily, monthly, or other sampling rate

Local 
Scale

Plant Scale

Enterprise Scale
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Example of An Advanced Process Control System

Float Glass Process

Plant Internet
Process-wide 

Database
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Process

optimization

Knowledge-
discovery; 

Data Analytics

Big data analytical 
techniques 

Data preprocessing

Multiple data source platform

Data selection, integration, filtration, sampling, cleaning 

and transformation

In-depth data analysis using methods such as traditional statistical 

methodology, data mining techniques, machine learning, etc.

Discover relationships and patterns in data (e.g. root cause); Generate 

hypothesis for further verification through experimentation

Understand process dynamics to achieve process optimization
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