
Digital 
Twin  
at Fraunhofer HHI 
Capturing and modeling real-world objects 
or processes in a digital twin enables the 
simulation, prediction and optimization of 
processes and the holistic analysis of objects, 
people and environments. Thus, it allows the 
extraction of information that is otherwise 
not directly measurable. Moreover, the 
feedback of digital information into the real 
world leads to novel assistance systems and 
automated decision support. With its diverse 
technological competencies, Fraunhofer HHI 
offers solutions and combines them in the 
business area Digital Twins.
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 Digital twin of persons

• High-resolution human capture and modeling 

• Capture and synthesis of 3D body motion  

and facial expression

• Learning characteristic motion patterns

• Video-based vital sign and multi-modal patient  

data analysis

• Medical image processing and multimodal 

image data fusion

Applications
  

Immersive media: 

• Virtual humans for immersive media  

(film, games, VR/AR/XR)

• Telepresence, telecollaboration and  

e-learning systems
 

Industry 4.0:

• Automated monitoring and process modeling  

in manufacturing  

• Augmented reality supported assistance  

systems in assembly and production 

 

Medicine: 

• Computer assisted surgery

• Digital representation of a patient for  

therapy and diagnosis

Construction 4.0: 

• AI-based capturing and BIM modeling  

of buildings

• AR assistance to support and record  

construction processes

• Audiovisual illustration of noise  

control measures 

Competencies at Fraunhofer HHI

Digital twins for dynamic processes

• Capture and simulation of sound propagation 

• Localization and modeling of heat losses  

in buildings

• Modeling of channel characteristics for  

wireless communication

• Multispectral plant analysis for agriculture

• Dispersion simulation of sound,  

heat and electromagnetic waves 
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Geschwindingkeit ca. 90 km/h

 Digital twin of environments, objects 
 and infrastructures

• Camera-based high-resolution geometry  

capture of environments, rooms and objects

• 3D motion and deformation estimation 

• 2D/3D scene analysis

• Object recognition, classification, localization 

and pose estimation

• Surface analysis and damage detection
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