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 ROBOTIK - KI - DIGITALISIERUNG 
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Vernetzung

Künstliche
Intelligenz

Robotik

Deep Seek, Llama,       
Gemini, Midjourney, … 
mehr als 1 Mio+ Modelle 
on huggingface.co 

Quelle: Facebook research 
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die menschenleere 
Fabrik (“dark factory”)

 

Cobots: die Nutzer 
programmieren vor Ort

EINFACH MAL (ROBOTIK, AUTOMATISIERUNG, …) MACHEN 

90er 2010er

die Humanoiden & 
general AI

3

2020er
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MEINE (FORSCHUNGS-) PERSPEKTIVE 2017 
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Perspektive Integration Industrie 4.0 11

Automatisierungs-  
und 

Produktionstechnik 

Interaktive 
Robotik 

Software 
Engineering 

?   
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Plug, Plan and Produce as Enabler for easy Workcell Setup 5

Integration
Lifecycle

...Plan... ...ProducePlug...

Standardized physical interfaces towards:

Mechanical Design                  for Simple                 
                                                Placement and         
                                                Mounting

Electrical Design                     without electrical  
                                                 wiring

Standardized data Interfaces for:

Service and Function             Self-Connecting
Definition                               and Self-Configuring

Automized Production with the 
collaborative Robot:

- Production without human presence

- Execution of programmed behavior from 
lifecycle

- Robot as physical connector between 
components

- Robot supplies components with raw
 material and handles finished products 

Fig. 2: Plug, Plan and Produce — Plug phase for connecting a component to the workcell, the Plan phase for
localization and dynamic motion planning, and the Produce phase for autonomous manufacturing.

ProcessConnector, an interface for CAD-models and
a FrameProvider for organizing working points. The
DeviceConnector resolves communication endpoints for
automatic discovery purposes while the ProcessConnec-
tor provides services and functions that can be uti-
lized and triggered by a process engine. CAD-models
used in the planning phase (Sec. 3.2) are referenced
by the according interface and provide the visual and
collision models of components and the environment.
These CAD data are used by a path planner to gen-
erate collision-free robot motions, which are simulated
and shown to the operator.

The FrameProvider in the AML model facilitates
the dynamic placement of components in the workspace
during the initial setup and reconfiguration of the work-
cell. A frame describes a point in position and orien-
tation with respect to a reference coordinate system.
The robot aligns the axis of its gripper frame (Fig. 3,
FGripper) with a goal frame for approaching and picking
an object (FApproach, FPick). Component-dependent
task frames like the Base-, Approach-, and Pickframe

Fig. 3: Model for Self-Description of components using
the AutomationML notation.

are stored as working points in the self-description. The
BaseFrame is defined from the results of the localiza-
tion process (described in Sec. 3.2, LC1) and the first
calibration point sets its origin. If the component is ini-
tially located or moved during the integration process,
the BaseFrame and the transformation for the related
frames (ApproachFrame, PickFrame) are updated and
the component changes its position and orientation in-
ternally in the AML model and externally visible for
the operator in the simulation.

3.2 Plan Phase: The integration lifecycle

A key part for the integration of Plug-and-
Produce components is the human interaction with the
smart and robotic-based production system. Therefore,
we have designed a model for the human-machine in-
teraction organized as a lifecycle. This integration and
interaction lifecycle is shown in Fig. 2 and consists of
the following sequential parts: Measure Components
(LC1), Validate Integration (LC2), Compute and Sim-
ulate (LC3) and Handle Errors (LC4).

To start the integration process, the user interface
instructs the operator to plug-in the connector of a par-
ticular component into a socket of the workcell to es-
tablish the physical connection (see Sec. 3.3). Successful
powering and data exchange between the newly con-
nected component and workcell doesn’t allow an imme-
diate start of an assembly or production task, because
the component’s position and orientation is undefined
in reference to the workspace.

The system is designed and used without image
processing or sensor feedback to avoid possible inac-
curacy, complexity, and noise when localizing compo-
nents. Hence, the operator uses the collaborative robot
as an advanced measuring tool (Fig. 5) and guides the
end-e↵ector of the robot to specific calibration points

Plug, Plan and Produce as Enabler for Easy Workcell Setup and Collaborative Robot Programming in Smart Factories
Michael Wojtynek, Jochen Jakob Steil, Sebastian Wrede, 2019
KI-Künstliche Intelligenz, German Journal of Artificial Intelligence
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Plug, Plan and Produce as Enabler for easy Workcell Setup 5

Fig. 2: Plug, Plan and Produce — Plug phase for connecting a component to the workcell, the Plan phase for
localization and dynamic motion planning, and the Produce phase for autonomous manufacturing.

ProcessConnector, an interface for CAD-models and
a FrameProvider for organizing working points. The
DeviceConnector resolves communication endpoints for
automatic discovery purposes while the ProcessConnec-
tor provides services and functions that can be uti-
lized and triggered by a process engine. CAD-models
used in the planning phase (Sec. 3.2) are referenced
by the according interface and provide the visual and
collision models of components and the environment.
These CAD data are used by a path planner to gen-
erate collision-free robot motions, which are simulated
and shown to the operator.

The FrameProvider in the AML model facilitates
the dynamic placement of components in the workspace
during the initial setup and reconfiguration of the work-
cell. A frame describes a point in position and orien-
tation with respect to a reference coordinate system.
The robot aligns the axis of its gripper frame (Fig. 3,
FGripper) with a goal frame for approaching and picking
an object (FApproach, FPick). Component-dependent
task frames like the Base-, Approach-, and Pickframe

FGripper
FWorld

Self-Description
├─UnitClass
│ ├─InspectionCamera      
│ └─Storage         
├─RoleClass
│ ├─ProofQuality
│ └─ProvideItem         
└─InterfaceClass
     ├─DeviceConncetor
     │ ├─CommunicationEndpoints
     │ └─e.g. mDNS
     ├─ProcessConnector     
     │ ├─FunctionDescription   
     │ ├─ServiceProvider
     │ └─e.g. BPMN-Model 
     ├─CAD-Model
     │ ├─Visual    
     │ └─Collision      
     └─FrameProvider
                    ├─WorkingPoint(1)
                    │ ├─BaseFrame
                    │ ├─ApproachFrame
                    │ └─PickFrame
                    │      └─XYZ RPY
                    ├─WorkingPoint(2)
                    └─WorkingPoint(n)

Pick
ApproachT

FApproach

FStorage

FPick

Storage
PickT

World
StorageT

Fig. 3: Model for Self-Description of components using
the AutomationML notation.

are stored as working points in the self-description. The
BaseFrame is defined from the results of the localiza-
tion process (described in Sec. 3.2, LC1) and the first
calibration point sets its origin. If the component is ini-
tially located or moved during the integration process,
the BaseFrame and the transformation for the related
frames (ApproachFrame, PickFrame) are updated and
the component changes its position and orientation in-
ternally in the AML model and externally visible for
the operator in the simulation.

3.2 Plan Phase: The integration lifecycle

A key part for the integration of Plug-and-
Produce components is the human interaction with the
smart and robotic-based production system. Therefore,
we have designed a model for the human-machine in-
teraction organized as a lifecycle. This integration and
interaction lifecycle is shown in Fig. 2 and consists of
the following sequential parts: Measure Components
(LC1), Validate Integration (LC2), Compute and Sim-
ulate (LC3) and Handle Errors (LC4).

To start the integration process, the user interface
instructs the operator to plug-in the connector of a par-
ticular component into a socket of the workcell to es-
tablish the physical connection (see Sec. 3.3). Successful
powering and data exchange between the newly con-
nected component and workcell doesn’t allow an imme-
diate start of an assembly or production task, because
the component’s position and orientation is undefined
in reference to the workspace.

The system is designed and used without image
processing or sensor feedback to avoid possible inac-
curacy, complexity, and noise when localizing compo-
nents. Hence, the operator uses the collaborative robot
as an advanced measuring tool (Fig. 5) and guides the
end-e↵ector of the robot to specific calibration points

https://link.springer.com/article/10.1007/s13218-019-00595-0
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THE ELEPHANT  
IN THE ROOM: 

HUMANOIDS 
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NEW HUMANOIDS    
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new Atlas(Boston Dynamics)
https://www.youtube.com/shorts/O4uE5Tn-M6k
https://www.youtube.com/shorts/ZTwlGIELlJ4

Int. Conf. Int. Robotics & Systems, 2025
https://www.youtube.com/watch?v=P8-97Zkw1jo 
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HEUTE MÖGLICH: 
RENT-A-HUMANOID 
FÜR DIE SHOW …

Unversell einsetzbare 

Humanoide sind 

heute nicht 

produktreif. 

 Aber in 5+ Jahren …
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DIE ANDERE SEITE 
DES MONDES  

oder 

ROBOTS  
≠ 
ROBOTICS 



Keynote Hannover 2026-02-11, J. Steil, Gauss Robotics ©2026 

DIE KILLERAPPLIKATON

10



Keynote Hannover 2026-02-11, J. Steil, Gauss Robotics ©2026 

ROBOTER IN DER (KMU-PRODUKTION)

11

● nur   4% der deutschen KMU nutzen Roboterautomatisierung 2021**
● nur 20% der dt. industriellen KMU nutzen Robotik in 2022**

● 35% der Unternehmen verwenden Robotik wg. 
Arbeitskräftemangel*

● 87% der Arbeitgeber glauben, dass Robotik und KI  
essentiell für den Unternehmenserfolg sind*  
 

● Markt in Fabrikautomation wächst kaum
● bei KMU 80%-90% einfache Aufgaben: machine 

tending, pick-and-place, peg-in-hole, sorting, palletizing
● solche Aufgaben sind lösbar 

*Quelle: worldmetrics,org, US data **Quelle: destatis.de 2025
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Bildquelle, Montage: Gauss Robotics GmbH 

‘The robotics system 
 integrator proposes:’

12

KMU: ES GIBT ZU VIELE HÜRDEN FÜR DEN EINSTIEG

CUSTOMER’S PAIN:  
↘  Hoher Integrationsaufwand. 
↘  Viele Einzelschritte. 
↘  Es dauert zu lange. 
↘  € 100 k+ Investment. 
↘  Kaum Flexibilität. 
↘  Wenig Expertise vor Ort.   
↘  Fragmentierter Markt.

THE INTEGRATOR TAX
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NEUE  
SOFTWARE 
WERKZEUGE 
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NEUE SOFTWARE WERKZEUGE — STARTUPS & NEUE UNTERNEHMEN
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● Hardware + Software

AND OTHERS …
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NEUE SOFTWARE WERKZEUGE: 
KI HILFT BEI DER PROGRAMMIERUNG, PLANUNG, …  
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copilot 
chatbot
Fenster
z.B. 
GPT-4 von  
OpenAI

Program-
mierfenster 
für 
Entwickler

Bildquelle: J.Steil, Hannover Messe 2025 
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KI BASIERTE LÖSUNGEN 
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POP-UP

IT´S THE
  

ROBOT
IT´S THE

  

ROBOTICS

TOOLS HUMANIODS

PROGRAMM
 

THE  
ROBOTS

TRAIN  
THE  

ROBOTS

GAUSS 
ROBOTICS

: 
AUTOMATE

 
THE  

ENGINEER
ING
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THE SHORTCUT: 

AUTOMATE THE  
ENGINEERING. 

WITH AGENTIC AI.   
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Via your browser, phone, or tablet 
in gauss.chat, with our Agentic AI, 
the gauss.agnt. Hardly any 
expert knowledge required.

CHAT.

MIT KI-AGENTEN IN 3 SCHRITTEN ZUR R0BOT1KLÖSUNG

Deploy remotely to your robot cell 
powered by gauss.os. Safely run 
it locally. With AI-based services 
for added value. 

DEPLOY & RUN.

You see what you get, in the 
R0BOGYM®, programmed by the 
gauss.agnt. In simulation, with 
instanteneous feedback.

TEST.

Gauss Robotics [confidential]

You see what you get, in the 
R0BOGYM®, programmed by the 
gauss.agnt. In simulation, with 
instanteneous feedback.

  
 See how it works:  
 Christian and Pouya  
 break it down  
 in 90+ seconds. 

https://www.gauss-robotics.de/wp-content/uploads/2025/11/gauss.chat_embedded_demo_video.mp4
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OUR STEP 1 AND 2 

Via your browser, 
phone, or tablet in 
gauss.chat, with our 
Agentic AI, the 
gauss.agnt. Hardly 
any expert knowledge 
required. 

You see what you get, 
in the R0BOGYM®, 
programmed by  
the gauss.agnt.  
In simulation, with 
instanteneous 
feedback.

▶

CHAT & TEST.

Gauss Robotics [confidential]

Wollen Sie es probieren ?  

Logins auf Anfrage ! 
  
 See how it works:  
 Christian and Pouya  
 break it down  
 in 90+ seconds. 

https://www.gauss-robotics.de/wp-content/uploads/2025/11/gauss.chat_embedded_demo_video.mp4


WE REDUCE COST 
AND REMOVE 
COMPLEXITY. 
FEASIBLE FOR  
EVEN THE 
SMALLEST 
PRODUCTION.  
Thank AI. 

Thank us later.

REMOTE 

OPERATI
ON 

@HANNOV
ER 

MESSE 

TECHNOL
OGY 

ACADEMY
.
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VIELEN DANK  
FÜR IHRE  
AUFMERKSAMKEIT 


