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Industry X Objectives 

Three interconnected capabilities

1. Digital twin

o Data-driven digital representations of machines

o Simulate glass process behavior for testing and optimization

o Foundation for machine instance-level control and adjustment

2. Intelligent real-time machine control

o Model-driven control using digital twin insights

o Streamline production line implementations

o Enable real-time adjustments and lifecycle services

3. Predictive maintenance & remote monitoring

o Move from reactive to preventive maintenance

o Analyze wear patterns and predict component lifetime, and 
provide proactive support

2 26 November, 2025Towards Intelligent Machine Control in Glass Manufacturing - Industry X

Expected outcome

Better glass quality

Intelligent real-time control

Predictive capabilities

Long-term vision

Machine-as-a-Service:

Revolutionize how glass processing 

machines are sold and supported



From Legacy to Modern Architecture

• The challenge

o Moving from Siemens-based legacy control for Matrix 

EVO windscreen machines to modern platform

o Building R&D innovation under delivery pressure

o New technologies & domain knowledge

• The approach

o Complete architectural redesign

o New technology stack (TwinCAT3, Rust, .NET, React)

o Test-driven development from day one

o Agile iteration with real customer feedback
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New machine control platform

Technical details

Actuator Controller (Beckhoff TwinCAT3)

• Intentionally simple and robust real-time PLC layer

Machine Controller (Rust)

• Near real-time machine control logic. Memory-safe 
and high performance.

Process Manager (.NET)

• Backend service with high-level functions and data 
storage

Operator View (React)

• Modern touch-panel UI

APIs: Beckhoff ADS, Protocol Buffers, REST (OpenAPI), 
Websockets
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React user interface of Matrix EVO



Platform capabilities

What makes this different?

Complex control in Rust, not PLC code

o More maintainable, testable, and flexible

o Enabler for AI/ML and model-based 

development

DSL-based machine control sequences

o Easily modify machine behaviour without 

hardcoding

Fully automated testing capability

o Break fast and early

o Playback makes debugging easy

o Up to 100x testing speed, randomization
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Development interface of Machine Control

Example of machine control sequence DSL



Production success

Real-world validation

Status

• First customer delivery completed successfully

• Standard for all Matrix EVO windscreen bending machines

Benefits demonstrated

• Flexibility; reduced project-specific customizations

• Better quality and lower-risk software deployments

• Early customer demos using simulation

• Modern UI gaining positive feedback

Machine modularity + platform flexibility = competitive advantage
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Glaston Data Platform

Glaston Data Platform is a solution for collecting and storing IoT data

• Built with Azure Databricks & Delta Lake, Apache Superset, Glaston Edge Data Collector client

Status

• In production for flat tempering machines

• Supports time-series and event data, manufacturing process and quality data, machine state and 

configuration. Ability to remotely configure the collection.

• Enabler for preventive maintenance development, digital twins/improved simulation models etc.

Benefits demonstrated

• Modern architecture supports large-scale data reliability

• Remote client configuration makes the solution future-proof

• Proof-of-concept ML prototype able to predict conveyor speeds with neural networks
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Simulation and modelling achievements

Machine Simulator

• Simulates 90% of software stack of the new architecture

• Variable testing speed (5x to 100x)

• Supports week-long test cycles with randomness

• Video recording + logs for each test case

Actuator Simulator (Flat Tempering)

• Simulates the TwinCAT3 PLC of iControL flat tempering automation platform

• Improved glass heating and cooling simulation models developed using collected data 

within this project
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Recap: Vision to reality

We set out to

• Simulate glass process behaviour with digital twins

• Modernize machine control with model-based development

• Enable predictive services

We delivered

• Modern, production-proven machine control platform with enablers for ML and model-

based development

• Advanced simulation for development & testing

• Operational data collection infrastructure as basis for preventive solutions
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Towards Intelligent Machine Control 

in Glass Manufacturing
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