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Summary:
Artificial intelligence (AI) technologies in medicine require advanced testing approaches to assess and 
ensure the quality of applications. Here, we present a modular and scalable platform concept for quali-
ty assessment of AI technologies to accomplish this in a fast automated and digital way. We describe 
the design and functionality of the platform and its application to AI-based image reconstruction in 
accelerated magnetic resonance imaging (MRI) as a use-case example.
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Introduction
Artificial Intelligence (AI) is a rapidly growing 
field of innovation which is producing powerful 
software solutions, e.g. in the healthcare sector.
However, for their successful application in
clinical routine, quality assessment is essential.
For this purpose, the European Information 
Technology for the Future of Cancer (ITFoC) 
consortium demands independent tests that go 
beyond the common internal testing and valida-
tion during development [1]. In the future, regu-
lation on AI-based software in the medical sec-
tor is likely as these applications are ranked as 
“high-risk” in the AI Act of the EU commission
[2]. Thus, a key question will be how the exist-
ing quality infrastructure can be adjusted to
carry out independent tests without slowing 
down the innovation potential.

AI testing platform (ATP)
Developing a digital AI testing platform (ATP) is
an important step towards a fast and automated 
assessment of AI based software. The single 
modules of the ATP concept we propose are

Figure 1: Modular and scalable design principle of the 
ATP. An IT platform carries five components: data collec-
tion, Application Programming Interface (API), test crite-
ria, reference procedure, and test AI, required to develop 
and perform the AI software test. 

depicted in Figure 1. An IT platform handling
client interactions, documentation and quality 
management forms its foundation. Five mod-
ules are connected to the IT platform that are 
used to perform and evaluate results of an AI 
software test. Data creation, e.g. using collec-
tion of existing data, provides independent, and 
application-specific test data serving as ground 
truth or ‘numerical reference artifact’. The Ap-
plication Programming Interface (API) randomly 
picks a test data set and performs data pre-
processing to emulate unknown test cases for 
the client. By the given ground truth, the API
estimates the predefined performance metrics
specified in the test criteria. Ideally, a non-AI-
based reference procedure is available to de-
termine a baseline for the performance metrics.
Additionally, the test protocol is validated on AI 
test models.
While IT platform and API module can serve for
various AI applications, the other modules are
application-specific, e.g. to test AI-based image 
reconstruction techniques in accelerated mag-
netic resonance imaging (MRI). An easy and 
fast exchange of these modules is envisioned 
to tailor the AI testing platform to multiple AI-
based applications as currently applied for
computed tomography (CT) reconstruction, time 
signals as the electrocardiogram (ECG) or data 
sets from multiple modalities.

Service chain of the ATP
The service chain of the ATP is depicted in 
Figure 2. After registration on the IT platform,
the client can order an AI software test. Trigge-
red by an incoming order, the ATP provides test 
data for the client to download. The client uses
this test data as input for the AI under test and 
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uploads the output to the ATP. The ATP then 
compares the test result with the ground truth to 
generate a test report. Finally, the test report is 
sent to the client. 

 
Figure 2: Service chain of the ATP. Triggered by an incom-
ing client order, the ATP provides a test data set for the 
client to download. The client processes this data with his 
AI under test and uploads the results. The ATP then com-
pares the test results with the ground truth and sends the 
test report to the client.    

ATP applied to the MRI use-case 
AI-based approaches enable MR image recon-
struction with fewer measurements of the pa-
tient [3, 4]. This allows to speed-up the image 
acquisition process up to a factor of ten com-
pared to conventional sampling schemes. Qual-
ity assessment with independent test data can 
help to increase the confidence of the society in 
AI-based methods. One possibility to accom-
plish this are so-called “grand-challenges” [3], 
that are, however, resource-binding, and com-
petitive. With the ATP, we aim to provide an 
alternative way for the industry to test their AI-
based software with independent data. There-
fore, the concept of the ATP is applied to the 
example as shown in Figure 3: A data collection 
provides fully sampled MRI data serving as 
ground truth. Further, the data collection con-
tains predefined parameters to add noise and 
emulate under-sampled (fast) MRI data by k-
space masks.     

 
Figure 3: Workflow of the ATP applied to fast MRI recon-
struction techniques. The client is provided with masked 
MRI data, where only the ATP knows the ground truth. By 
comparing the output of the AI-based client software 
with the ground truth, the ATP generates a digital test 
report listing the achieved results of the performance 
metrics. MRI images are adapted from Kofler et al. [4] 
with permission under the Creative Commons Attribution 
3.0 license.       

The API automatically generates the masked 
data using a random generator and sends this 
data to the client. The client reconstructs the 
under-sampled MRI data with their AI under test 
and sends the reconstructed images to the 
ATP. The API then calculates the difference 
between reconstruction and ground truth to 
determine the quality measures. In image re-
construction, possible performance metrics are 
normalized mean square error, peak signal-to-
noise ratio, structural similarity, and L2 Error [3]. 
In this and many other AI use-cases, a non AI-
based reference procedure is available to de-
termine a baseline that the results of the AI 
under test should not undergo.  
Finally, a test report is generated that contains 
the estimated results of the performance met-
rics for the AI under test and the reference pro-
cedure. This test report is sent to the client. 
After the ATP service is online, also bench-
marking information might be sent confidentially 
to the client, e.g. the average scores obtained 
over all AI software tests performed so far.   

Discussion and Conclusion 
We presented the concept of a digital ATP that 
builds a framework for advanced AI software 
testing and quality assessment. In the design 
process, we considered extensions and ad-
vancements of the ATP by a modular structure. 
With this, we aim to provide the digital infra-
structure and basis for AI software testing with 
independent data as currently recommended by 
the ITFoC.  
While the ATP can provide the infrastructure, its 
success and possible extensions will depend on 
two key components: First, the expertise in the 
application scenarios to develop performance 
metrics. Second, creation of data with well 
characterized quality and uncertainty for each 
application. For future development, we plan to 
explore further possibilities to use existing IT 
platforms such as TraCIM [5] for implementing 
the ATP service chain. 
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