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Faster and Better Results Through Deep Learning 

Fraunhofer MEVIS presents new adaptive algorithms at the “SPIE Medical 
Imaging” conference 

Artificial intelligence and adaptive algorithms – in medicine, these terms are gaining 
increasing importance. Speaker programs at international conventions also reflect this 
trend by focusing more and more on possible applications of this new technology. One 
example is the Medical Imaging conference hosted by the International Society for 
Optics and Photonics (SPIE), which will take place in San Diego, California, from 
February 16 to 21. At this renowned convention, the Fraunhofer Institute for Digital 
Medicine MEVIS will be represented by a number of experts who will provide insight 
into deep learning.  

Deep learning is a relatively new version of machine learning. The algorithms are able 
to autonomously recognize patterns in image data. For this purpose, experts feed them 
with a large number of images of a particular organ, such as CT scans of the liver. By 
using these example files, the software searches for typical features that appear in all 
images. After training, the algorithm is able to recognize and highlight the liver in 
previously unseen CT images. The more data the algorithm receives during training, the 
more accurate the results will be.  

The method is particularly helpful for a procedure called segmentation. This step 
captures exact organ outlines in the medical image data. Common segmentation 
software systems search for predefined image features such as differences in grey scale 
values. An adaptive algorithm, however, chooses itself the features that lead to 
successful pattern recognition. “This algorithm delivers better results much faster,” says 
MEVIS researcher Hans Meine. “This is why deep learning as a supplementary tool is 
indispensable for us.”  

At the conference in San Diego, MEVIS researcher Jennifer Nitsch will present an 
algorithm that can segment ultrasound images of the brain. One possible application is 
a system to support neurosurgeons during procedures. To operate as precisely as 
possible, surgeons follow an MRI scan of the patient’s head taken prior to the 
procedure. One problem is that, due to the instability of brain matter, the shape of the 
brain changes once the cranium is opened.   

In the future, one trick will help adjust the MRI scan to new situations. During the 
procedure, ultrasound images are taken. Based on these images, a software program 
will convert the MRI scans to show the new, changed situation. Using this, the surgeon 
will constantly have an updated ‘map’ of the patient’s brain. One prerequisite for 
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reliable adjustment of MRI and ultrasound images is that the software program should 
be able to segment them automatically.  “Thanks to deep learning, we were able to 
significantly improve the segmentation of ultrasound images,” says Hans Meine. “The 
self-learning algorithms are highly beneficial for us.” 
 
An additional field of application is the process of image registration, in which the 
computer aligns images taken at different times to allow optimal comparison. At the 
SPIE conference, MEVIS researcher Alessa Hering will present a self-learning algorithm 
to facilitate follow-up examinations of patients with lung tumors. Has the lump in the 
patient’s lung grown in a couple of weeks, or has it shrunk as anticipated following the 
therapy? In order to assess this, recent and older images need to be aligned to show 
exactly the same structures. Fraunhofer experts have significantly accelerated this 
automatic image registration. “We were able to achieve a 40-fold acceleration of the 
already efficient registration at an acceptable quality,” says Meine. “Previously, the 
process took eight seconds. With deep learning, it takes only 0.2 seconds.”  
 
At the conference, the MEVIS experts will present some of their new software 
components as live demonstrations. They will also offer two courses for experts who 
want to become acquainted with this still novel topic. “We are now in a phase in 
which deep learning is gradually entering the medical routine,” stresses Hans Meine. 
“This is why we are already working together with clinical partners and firms.” 
 
  

 

Embedded in a worldwide network of clinical and academic partners, Fraunhofer MEVIS develops real-world software solutions for image-
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liver, and lung. The goal is to detect diseases earlier and more reliably, tailor treatments to each individual, and make therapeutic success more 

measurable. In addition, the institute develops software systems for industrial partners to undertake image-based studies to determine the 

effectiveness of medicine and contrast agents. To reach its goals, Fraunhofer MEVIS works closely with medical technology and pharmaceutical 

companies, providing solutions for the entire chain of development from applied research to certified medical products. 
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The Fraunhofer-Gesellschaft is the leading organization for applied research in Europe. Its research activities are conducted by 72 institutes and 

research units at locations throughout Germany. The Fraunhofer-Gesellschaft employs a staff of more than 26,600, who work with an annual 

research budget totaling more than 2.5 billion euros. Of this sum, more than 2.1 billion euros is generated through contract research. Around 70 

percent of the Fraunhofer-Gesellschaft’s contract research revenue is derived from contracts with industry and from publicly financed research 

projects.  International collaborations with excellent research partners and innovative companies around the world ensure direct access to regions 
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