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Research News 
— 
New software for measuring bone density  

Early Detection of Osteoporosis— 

Automatically and Reliably 

Osteoporosis is a major cause of fractures in older adults, yet the underlying 

bone loss often goes undetected. In the BMDNow project, Fraunhofer re-

searchers and their partners aim to enable early detection of this skeletal 

disorder and its precursor stages without the need for additional examina-

tions. To achieve this, they use AI-powered software to automatically ana-

lyze existing CT scans and calculate bone density, allowing patients at risk 

to be identified sooner. 

Osteoporosis progresses gradually and painlessly over many years. Many people do not have 

their bone density measured until they break a bone or develop back pain. By then, bone loss 

is usually already well advanced. In the BMDNow joint research project funded by Hessen 

Agentur, researchers at the Fraunhofer Institute for Computer Graphics Research IGD are col-

laborating closely with Goethe University Frankfurt and IT company garritz online media inter-

national to develop software that helps detect osteoporosis at an early stage, i.e., before frac-

tures occur. What sets the BMDNow software apart is its ability to use existing CT scans to 

precisely determine the bone mineral density (BMD) of individual vertebrae, with no need for 

additional staff or specialized equipment. The software uses an algorithm that combines neu-

ral networks for automatic image segmentation with advanced imaging methods to provide 

reliable bone density measurements. 

Bone density analysis as a byproduct 

Several imaging techniques are already available for diagnosing osteoporosis, the gold stand-

ard being dual-energy X-ray absorptiometry (DXA). However, this test is not typically per-

formed until bone loss is already suspected. “In contrast, our software uses existing routine 

CT image data—such as from heart or lung scans—without the need for additional special-

ized examinations. This reduces patients’ individual radiation exposure and saves physicians’ 

time,” says Stefan Wesarg, a research scientist at Fraunhofer IGD in Darmstadt. “We run our 

algorithm on the available images and obtain a bone density analysis essentially as a byprod-

uct.” 

Preventing premature loss of mobility 

But how does this software enable automated, precise bone density calculations? It first seg-

ments the trabecular region of the vertebral bodies, which is the spongy tissue inside the 

bone. To this end, the team tested various AI-based models under real-world conditions using 
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this inner region of the vertebrae to generate a three-dimensional map of bone density distri-

bution. The AI model analyzes bone components such as fat and calcium and uses color cod-

ing to visualize their proportions,” explains Wesarg. Bone density is calculated based on spe-

cific calibration curves previously generated using reference phantom models. The resulting 

values indicate whether osteoporosis or osteopenia—a precursor to osteoporosis—is present, 

enabling early initiation of the necessary treatment. 

Second place in the Hessen Ideen competition 

The researchers are currently using dual-energy CT scans, which scan the body at two differ-

ent X-ray energy levels, to precisely measure the bone density of individual vertebral bodies. 

However, the project partners also plan to apply their algorithms to conventional CT scans 

(single-energy CT) in the future. The long-term goal is to establish a reference database, and 

the software is being trained and optimized accordingly. The project partners are currently fi-

nalizing and validating the software prototype, with medical device approval targeted within 

one to two years. The team has already won an award for its innovative software: The project 

took second place in the Hessen Ideen competition in 2025. The jury was particularly im-

pressed by the project’s potential to reduce radiation exposure for individual patients and to 

improve efficiency in the healthcare system. 

 

 

Fig. 1 Cross section of the spine with a color-coded density map. Trabecular bone density de-

creases from blue through yellow to red. The scale ranges from red (0 mg/mm³) to blue 

(800 mg/mm³). © Fraunhofer IGD 



 
 
 
 

The Fraunhofer-Gesellschaft, headquartered in Germany, is one of the world’s leading organizations for 

applied research. It plays a major role in innovation by prioritizing research on cutting-edge technologies 

and the transfer of results to industry to strengthen Germany’s industrial base and for the benefit of 

society as a whole. Founded in 1949, the Fraunhofer-Gesellschaft currently operates 74 institutes and 

research units throughout Germany. Its roughly 30,000 employees, predominantly scientists and 

engineers, work with an annual business volume of 3.6 billion euros; 3.2 billion euros of this stems from 

contract research. 
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Fig. 2 Cross-section of a vertebra with color-coded density map © Fraunhofer IGD 
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