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Outline

 Overview of Advanced Process Monitoring (APM)
 Recent Applications of APM

 Solid Oxide Fuel Cells
 Boundary Management of a Thermal Oxidizer
 Virus and Biological Modeling
 Unmanned Aerial Vehicles

 Tutorial Examples
 Parameter estimation with PRBS data
 Nonlinear control
 Optimization
 Parallel processing

 Getting Started with APM
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Overview of APMonitor
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Comprehensive Model Capability (SOFC)
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Remote Viewing and Control
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Combine Empirical and Fundamental

History
Nonlinear 
Control

Empirical Models

First Principles Models
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 Model predicts boundary values for safe, responsible, 
and economic operating conditions

RTO: Dynamic Optimization

Safety: Velocity of Inlet Waste Gas

Environmental: 
Emission Levels

Safety: LEL of Waste Gas

Economic: Fuel Costs

Economic: Size / Insulation
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Safety Constraints

 LEL (lower Explosion Limit)
 Inlet gas composition < 25% of LEL

 Minimum oxygen concentration
 Flashback Velocity

 Inlet gas velocity > minimum safety limit

 Failure to observe safety constraints may lead to 
deflagration of waste gases back to operating units



APMonitor Tutorial APMonitor.comFeb 2, 2012

Monitor Critical Parameters

Emissions of CO in Waste Gas
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Parallel Processing with APM
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Dynamic Optimization of UAV Flight
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Tutorial Examples

 Tutorial Examples
 Parameter estimation with PRBS generated data
 Nonlinear control
 Optimization
 Parallel processing

 Download APM Python/MATLAB from APMonitor.com

APM MATLAB

APM Python
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Tutorial Examples

 Tutorial Examples
 Parameter estimation with PRBS generated data
 Nonlinear control
 Optimization
 Parallel processing
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Tutorial Examples

 Tutorial Examples
 Parameter estimation with PRBS generated data
 Nonlinear control
 Optimization
 Parallel processing

Fast MPC: 10 Hz
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Tutorial Examples

 Tutorial Examples
 Parameter estimation with PRBS generated data
 Nonlinear control
 Optimization
 Parallel processing
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Tutorial Examples

 Tutorial Examples
 Parameter estimation with PRBS generated data
 Nonlinear control
 Optimization
 Parallel processing
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Getting Started with APM

 APM as a Free Web-Service
 Academic or Industrial use

 APM User’s Group
 E-mail Group: groups.google.com/group/apmonitor
 Bi-weekly Webinars
 Support e-mail: support@apmonitor.com

 Corporate Licensing Options
 Linux Cluster Version
 Windows Server Version


