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Al assistance for specialist foundation engineering equipment:
Research project successfully concluded

e Three-year research project on operator-centered assistance for mobile
construction equipment in specialist foundation engineering

e Project partners: Bauer Maschinen, Hawe Hydraulik, STW, and two chairs from the
Technical University of Munich

e BAUER GB 50 grab used as demonstrator

e Shared control platform as central one result of the project

Schrobenhausen, Germany — Operating large, mobile hydraulic construction equipment
is a demanding task. Safe and efficient operation depends primarily on the operator’'s
experience — expertise that can take years to acquire. Less experienced operators often
reach their limits quickly. This is precisely where the recently concluded OPAI4DNCS
research project, funded by the Bavarian Research Foundation (BFS), stepped in.

Industry and science joining forces

For this project, BAUER Maschinen GmbH, HAWE Hydraulik SE and STW (Sensor-
Technik Wiedemann GmbH) collaborated closely with the Chair of Automation and
Information Systems as well as the Chair of Ergonomics at Munich Technical University.
Over the course of three years, the project partners explored operator-centered assistance
for mobile construction equipment used in specialist foundation engineering.

Needs-based assistance from Al

The aim of this project was to develop adaptive, intelligent, and self-learning control
systems based on multi-agent systems (MAS). The focus was on needs-based assistance
of machine operators to enable safe operation even in borderline situations.

Bauer grab used as test vehicle

The technology was demonstrated using a hydraulic grab, typically used in the
construction of diaphragm walls. The crucial factors were dampening vibrations and
stabilizing the grab. Operating the grab is particularly challenging due to its swinging
bucket. Using a soft sensor to measure the pendulum movements caused by pressure
fluctuations on the hydraulic actuators, a real assistance system was development and
successfully implemented in test campaigns.

Human-Al collaboration

One central result of the project was the development of a shared-control platform that
enables intuitive collaboration between human operators and artificial intelligence. A
retrofitting solution was established that can extend existing control systems with intelligent
functions, without requiring major changes to the machine’s architecture. The assistance
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system offers three different control modes tailored to the operator’s experience level.
Combined with a multi-agent architecture, the system delivers flexible, context-sensitive
assistance for complex control tasks — improving efficiency, safety and resource
conservation on construction sites.
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BAUER GB 50 hydraulic grab — the same grab type was used as a demonstrator in the
research project. © BAUER Group

About BAUER Maschinen Group

For almost 60 years, equipment from Bauer has represented the highest performance and quality and constant
innovation. The BAUER Maschinen Group is the world market leader in the development and manufacture of
specialist foundation engineering equipment. BAUER Maschinen GmbH, which is also the holding company for
a number of subsidiaries, designs and builds large-diameter drilling rigs, duty-cycle cranes, trench cutters,
grabs and vibrators as well as the related tooling at its plants in Schrobenhausen, Aresing and Edelshausen.
The subsidiaries manufacture state-of-the-art mixing and separation equipment as well as rotary drive systems
and equipment for drilling small-diameter boreholes and wells. The BAUER Maschinen Group also operates
manufacturing facilities in the USA, China, Malaysia, Italy, Singapore and Turkey. A component supplier within
the Group is Schachtbau Nordhausen. The company operates a global sales and service network. More at
https://equipment.bauer.de/en.

About Bauer

The BAUER Group is a leading provider of services, equipment and products dealing with ground and
groundwater. The Group can rely on a worldwide network on all continents. The Group’s operations are divided
into three forward-looking segments: Geotechnical Solutions, Equipment and Resources. Bauer profits
enormously from the collaboration of its three business segments, enabling the Group to position itself as an
innovative, highly specialized provider of products and services for demanding projects in specialist foundation
engineering and related markets. Bauer therefore offers suitable solutions to the world’s greatest challenges,
such as urbanization, the growing infrastructure needs, the environment, as well as water. The BAUER Group
was founded in 1790 and is based in Schrobenhausen, Bavaria. In 2024, it employed about 11,000 people and
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achieved total Group revenues of EUR 2.2 hillion worldwide. More information can be found at
https://www.bauer.de/en. Follow us on Facebook, LinkedIn, Instagram and YouTube!
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