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At the same time, the topic is no longer 
limited to general vision statements. 
The Industrial Digital Twin Association 
(IDTA) already provides implementation 
guidance, use cases, and dedicated AI-
related Submodel templates. Taken 
together, these elements show that 
the interaction between AAS and AI is 
already being translated into concrete 
technical building blocks.

In manufacturing, AI is often discussed 
in terms of prediction, optimization, 
automation, and decision support. In 
practice, however, successful AI integ-
ration depends less on isolated model 
performance than on the availability 
of structured and reusable industrial 
information. Production data is usually 
distributed across machines, sensors, 
quality systems, maintenance tools, 
and enterprise platforms. It is often 
stored in different formats and inter-
preted differently depending on the 
system context.

This is one of the main reasons why 
AI projects in industrial environments 
face high effort in data preparation and 
system integration. The AAS becomes 
relevant at exactly this point. It provides 
a standardized digital representation 
of an asset – production equipment or 
the product being manufactured – and 
its related information and therefore 

creates a common information basis 
that can support interoperable digital 
applications, including AI.

How AAS and AI Complement 
Each Other
The relationship between AAS and 
AI is best understood as a functional 
complement. The AAS structures and 
contextualizes information, while AI 
evaluates this information and derives 
analytical value from it. AAS and AI the-
refore do not solve the same problem. 
The AAS does not replace analytics, and 
AI does not replace semantic and inter-
operable information models.

For manufacturing, this distinction is 
important. AI methods require techni-
cally meaningful inputs, not only raw 
values. A model needs to know what 
a signal represents, to which asset it 
belongs, in what unit it is measured, 
and under which conditions it is valid. 
The AAS can provide this form of struc-
tured context. In this way, it becomes 
a basis for robust industrial AI integra-
tion because the information needed for 
training, deployment, and interpretati-
on can be described in a consistent way.

At the same time, AI increases the practi-
cal value of the AAS. Once industrial infor-
mation is structured and available in a 
standard form, AI can use it for classifica-

tion, pattern recognition, anomaly detec-
tion, or prediction. This creates a layered 
architecture in which the AAS serves as 
the information backbone and AI acts as 
the analytical layer built on top of it.

What IDTA Already Provides
IDTA has already established several 
elements that make this interaction 
more concrete. First, the AAS itself is 
supported by a broad specification 
landscape and practical guidance 
for modelling and implementation. 
Second, IDTA maintains a Submodel 
repository in which standardized tem-
plates are published and versioned. 
Third, IDTA documents industrial use 
cases that show how AAS-based infor-
mation exchange can support concrete 
applications, including AI.

This is important because it shows 
that the link between AAS and AI is not 
only theoretical. The available mate-
rial already covers the metamodel per-
spective, the Submodel perspective, 
and the application perspective. In 
other words, IDTA provides the con-
ceptual framework, the implementa-
tion-oriented building blocks needed to 
model AI-related information in an AAS 
environment, and success stories that 
can serve as blueprints for companies 
wishing to build AI-powered business 
models on top of the AAS.

Asset Administration Shell as a Basis for AI 
in Manufacturing
Standardized Data, System Integration, and New Business Models

The role of the Asset Administration Shell (AAS) in manufacturing goes beyond the struc-
tured description of industrial assets. In the context of Artificial Intelligence (AI), the AAS 
provides a standardized and machine-readable basis for the description of data, models, 
interfaces, and operational information. This makes the AAS relevant not only as a digital 
twin concept, but also as an integration layer for AI-based applications.
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AI-Related Submodel Templates
IDTA has published three Submodel tem-
plates that are currently assigned to AI: 
Artificial Intelligence Dataset, Artificial 
Intelligence Deployment, and Artificial 
Intelligence Model Nameplate. These 
templates are important because they 
translate the general connection bet-
ween AAS and AI into specific information 
structures.

The AI Dataset Submodel addresses the 
data basis of AI models. According to the 
repository description, it covers schema, 
labels, provenance, usage constraints, 
and quality indicators. The Artificial Intel-
ligence Model Nameplate is designed for 
documenting the training process of AI 
models and for collecting model-rela-
ted information in a structured way. The 
Artificial Intelligence Deployment Sub-
model supports the operational phase 
and includes information such as storage 
location, model access, input and output, 
hardware requirements, and runtime-
related parameters.

Together, these templates show that 
the AAS can describe different phases of 

the AI lifecycle in a consistent form. This 
is relevant for manufacturing because 
the transition from data collection to 
model training and then to industrial 
operation often leads to information 
loss. Standardized Submodels reduce 
this gap. The templates can also be seen 
as an operationalization of Model Cards 
[8] that were proposed by Mitchell et al. 
[9]. The templates make the informa-
tion in Model Cards both human- and 
machine-readable.

Use Cases and Industrial 
Relevance
The industrial relevance of integrating 
AAS together with AI is illustrated by 
an IDTA use case on industrial data 
exchange for AI. In this use case, the 
AAS is used as a common data model 
between industrial datasets and exter-
nal AI services. The key point is not only 
that AI can process industrial data, but 
that the AAS simplifies this process by 
making data more understandable and 
interoperable for external services.

This principle is particularly relevant in 
manufacturing because technical envi-

ronments are typically heterogeneous. 
Equipment from different vendors, sys-
tems from different lifecycle phases, 
and different software generations all 
create fragmented information spaces. 
The AAS helps to reduce this fragmenta-
tion by providing a common modelling 
approach. AI then benefits from that 
structure because less effort is needed 
for repeated interpretation and integ-
ration of the same kind of information.

Other use cases for the combination of 
the AAS with AI are situated in the realm 
of the upcoming Digital Product Pass-
port (DPP), which will become mandato-
ry for products in certain sectors in the 
EU in the coming years, starting with bat-
teries with a capacity of over 2 kWh. The 
AAS is emerging as the preferred techni-
cal foundation of DPP implementations. 
AI can serve different purposes in this 
context: It can, for example, be employ-
ed as a natural language user interface to 
the DPP, hiding the complexity of the AAS 
from non-expert users [10]. This way, 
customers can interact in a natural way 
with the data to the products they own 
or intend to buy. Another possibility is to 

Figure 1: AI can use machine data that is represented by the AAS for new services.
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use AI to generate AAS-based DPPs. This 
makes it easy for companies obliged to 
supply DPPs with their products – they 
do not need to learn how to handle the 
AAS [11]. 

New Business Models
The combination of AAS and AI is also 
relevant from a business perspective. If 
datasets, models, deployment informa-
tion, and asset-related metadata can be 
represented in a standard form, AI-sup-
ported services become easier to scale 
across plants, customers, and partners. 
This can support business models such 
as predictive maintenance services, AI-
assisted engineering support, perfor-
mance benchmarking, model lifecycle 
services, and platform-based data 
offerings.

In this context, the AAS provides the 
interoperability needed to exchange 
AI-related information beyond isolated 
internal systems. AI then becomes the 
value-creation mechanism built on top 

of that interoperable foundation. The 
result is not only better technical integ-
ration but also a better basis for reusable 
and service-oriented digital offerings.
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Figure 2: The combination of AAS and AI is also relevant from a business perspective and can lead to new business models such as AI-assisted translation.


