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Diagnostic imaging and treatment 

Augmented reality brings medical ultrasound 
into a new dimension 

Augmented reality ultrasound has, for the first time, made it 
possible to superimpose topographical representations of 
ultrasound images directly on a patient, with the examiner 
seeing the sectional image in AR glasses. The process, 
developed by Fraunhofer IGD, is intended to improve the 
success of ultrasound-guided biopsy and surgery. 
 

(Darmstadt) Researchers at the Fraunhofer Institute for Computer Graphics 
Research IGD in Darmstadt have developed and process that combines 
medical ultrasound with augmented reality (AR). “AR ultrasound” will 
make it possible for the first time for doctors to view mapped ultrasound 
images with the help of AR glasses, allowing them to look directly at the 
patient and not have to spend the entire time looking at the ultrasound 
monitor. 

Various possible applications 

The technology will improve the success rate of ultrasound-guided biopsies 
in the future. “The sectional planes through the body appear directly over 
the represented structures on the patient, allowing the doctor to see the 
needle in the correct position and adjust the puncture channel more 
easily,” explained Matthias Noll, deputy head of the Visual Healthcare 
Technologies Competence Center at Fraunhofer IGD. The safety of surgical 
procedures will also increase in that surgeons can use the new technology 
to plan the procedures in more detail. Soon, even physical anomalies or 
tissue changes will be directly visible in the AR image through techniques 
such as color-highlighting. 
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Precise positioning with Fraunhofer software  

The topographical representation of ultrasound images is based on an 
external optical ultrasound probe/AR glasses tracking system. Fraunhofer 
IGD’s software analyzes their positions and uses various calibrations to 
compute the positions of both objects in relation to one another. The 
ultrasound image is then displayed in the examiner’s field of view on the 
AR glasses.  

Hospital trials 

In the next three months, AR ultrasound will be tested in a hospital setting. 
“In order be able to tap into the ultrasound machine’s signal, we need an 
interface with the ultrasound software or we use the monitor cable,” said 
Noll. The only other requirements are a conventional ultrasound machine, 
the AR glasses, the tracking system and a laptop to make the AR 
calculations.  

From the visual computing experts 

AR visualization of ultrasound images is the latest development from 
Fraunhofer IGD, a world leader in applied visual computing research. The 
institute has been developing new ultrasound applications since the turn of 
the millennium. Another of Fraunhofer IGD’s emphases is AR, a technology 
that has been increasing in importance in recent years. Most recently, 
developers have created a process that uses AR to help surgeons better 
and more quickly localize metastatic lymph nodes.  

 
For more information: 
 
www.igd.fraunhofer.de/en/competences/technologies/medical-imaging  
www.igd.fraunhofer.de/en/projects/augmented-reality-ar-medical-
intervention  
www.igd.fraunhofer.de/en/institute/mission-vision/vision/individual-health  
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Image (M): Fraunhofer IGD’s AR technologies allow ultrasound images to be 
viewed directly on the patient. (© Fraunhofer IGD) 
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Institute Profile 

Founded over 30 years ago, Fraunhofer IGD has become the world's 
leading institution for applied research in the field of visual computing. 
Visual computing means image and model-based IT. In simple terms, it 
describes the capability of transforming information into images (computer 
graphics) and extracting information from images (computer vision). The 
numerous application scenarios include human/machine interaction, 
interactive simulation, and modeling situations. 
 
Our developers at the sites in Darmstadt, Rostock, Kiel, Graz, and 
Singapore develop new technical solutions and prototypes all the way up 
to the market readiness stage. In collaboration with our partners, this 
results in application solutions that are custom-tailored to customer 
requirements. 
 
Our approaches facilitate the work with computers and are efficiently used 
in the industry, in everyday life, and in the healthcare sector. Our research 
highlights includes assisting people in the Industry 4.0, the development of 
key technologies for the “Smart City”, and the use of digital solutions in 
the field of “Individual Health”. 
 
Through applied research, we support the strategic development of the 
industry and economy. Especially small and medium-sized enterprises as 
well as service centers can benefit from this and be successful on the 
market with the help of our leading technologies. 
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