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AIT CONNECTS RESEARCH AND BUSINESS

Business / IndustryScience / Research Solutions
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POSSIBLITIES FOR COLLABORATION 

Public Co-Funded 

Research Projects

• National & 

European funding 

programs

• Multi-partner 

consortia

• 40-70% funding rate

Direct Industry 

Partnerships

• Bilateral contract 

• 100% industry-

funded

• Flexible scope & 

timeline

Core-Funded 

Research Projects

• Internal research 

agenda

• Strategic & 

exploratory topics
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INTELLIGENT, FLEXIBLE AND HUMAN-CENTRIC 

MANUFACTURING SYSTEMS
Self-optimising manufacturing systems enabling zero-defect 

manufacturing 
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ZERO-DEFECT MANUFACTURING

1001.10.2026

Production of components with consistently high quality while simultaneously 

reducing waste and the use of resources.

Injection 

Moulding

Die 

Casting
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ZERO-DEFECT MANUFACTURING

Die casting:

1. Human-centred assistance system

2. Shot-to-shot improvement

3. Control of the mould temperature

4. Robotic-assisted inspection 

Injection moulding:

1. Quality inspection 

2. Automatic machine settings



INTELLIGENT, FLEXIBLE AND HUMAN-CENTRIC 

MANUFACTURING SYSTEMS
Human-centred, AI-assisted assistance system
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MOTIVATION – DIE-CASTING PROCESS
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Die-casting cell

MOTIVATION – ROOT-CAUSE-ANALYSIS

1401.10.2026
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Die-casting cell

MOTIVATION – ROOT-CAUSE-ANALYSIS
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Development of a human-centred assistance system that turns complex decision-

making into a guided, knowledge- and data-driven process

MOTIVATION – GOAL 

1601.10.2026
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HUMAN-CENTRIC ASSISTANCE SYSTEM
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DATA LAKE

1801.10.2026
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DATA LAKE

1901.10.2026

Defect type X Y Z Status

DG Fließfehler 203,5 -130,0 153,1 IO

DG Risse 19,1 20,7 53,2 NIO

Auftragsnr. Startzeitpunkt Materialnr. Werkzeugnr. Kostenstelle

3113186 20/05/2025, 09:32:12 I900800RT/J 1-3827D1 11002024

41002024 02/09/2025, 22:13:44 I900800RT/J 1-3827D1 11002024

Data Matrix Code

Die-cast part

Die-casting cell
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ROOT-CAUSE-ANALYSIS

2001.10.2026
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KNOWLEDGE PIPELINE

01.10.2026
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ROOT-CAUSE-ANALYSIS

2201.10.2026
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HMI – DASHBOARD
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DATA LAKE

2401.10.2026
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APPLICATION „DATA EXPLORATION“
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COOPERATION AIT AND ENGEL
Autonomous System Operation: Quality Control & Inspection in 

Injection Molding
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AUTONOMOUS SYSTEM OPERATION
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AUTONOMOUS SYSTEM OPERATION

2801.10.2026
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Quality Model 

QUALITY MODEL

Neural Network

(3 layers)
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EXPERIMENT

PP + Wax 3%

Distrubance (Material change)

𝒌 = 𝟏
99.86%

𝒌 = 𝟏𝟐 
100%

𝒌 = 𝟐𝟎 
100%

𝒌 = 𝟑𝟎
99.70%

𝒌 = 𝟒𝟎
100%



© 2026 AIT Austrian Institute of Technology GmbH | All rights reserved.

AUTONOMOUS SYSTEM OPERATION
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AUTONOMOUS SYSTEM OPERATION
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ANOMALY DETECTION AND CONTROL 

THROUGH AUTOENCODER

3301.10.2026
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Encoder Decoder

In-mold

pressure

Antechamber
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Quality
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The process curves are compressed into a low-dimensional latent space, enabling 

anomaly detection and precise process control.
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ANOMALY DETECTION THROUGH AUTOENCODER

3401.10.2026

Shot
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CONTROL THROUGH AUTOENCODER
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CONTROL THROUGH AUTOENCODER

3601.10.2026

Enhancement of the stability through integration of in-mold pressure 

sensor and precise control. 
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CONTROL THROUGH AUTOENCODER
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Comparison

With Autoencoder Method :

 Minimum filling: 99.97%

10× lower filling deviation under 

the same disturbance magnitude

 

With Direct Method :

 Minimum filling: 99.70% 
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PROCESS MODEL
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PROCESS MODEL THROUGH DEEP 

SEQUENCE MODELS
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• Learn nonlinear process 

dynamics directly from data

 

• Predict multiple cavity-

pressure trajectories by LSTM 

and NSS from machine-side 

signals 

• Real-time inference (~15 μs) 

enables predictive control
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CHALLENGES FOR AI IN PRODUCTION 

• Distributed parameter systems and 

scarce measurements

• Data infrastructure

• Availability of big data 

• Mapping between data and product / 

process

• Labelled data

• Variation in process parameters

• Trust in AI

• Action and feedback

Temperature 

measurement

Slab

𝜌𝑐
𝜕𝑇

𝜕𝑡
= ∇ 𝜆∇𝑇

−𝜆∇𝑇 = ሶ𝐪

Heat conduction equation:
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SELF-OPTIMISING MANUFACTURING SYSTEMS

Stephan Strommer
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