
Speaker: Yiming Deng 

 

Qualitative to Quantitative: Model-based Image 

Processing for Noninvasive Imaging Techniques 
Abstract: 

 Noninvasive imaging techniques are used in both engineering and clinical fields 

to determine the state or internal conditions of structures and human body on the basis 

of information contained in measured images without the use of invasive approaches. 

Development of the sophisticated mathematical models and model-based image 

processing methods for noninvasive imaging techniques not only helps to understand 

the physics and biological processes better, but also enables development of efficient, 

low-cost and accurate instruments, sensors and algorithms for early detection and 

diagnosis of anomalies. 

 Recent qualitative and quantitative development of three noninvasive imaging 

applications, Magneto Optical (MO) Imaging, Giant Magneto Resistive (GMR) 

Imaging in Electromagnetic field and Positron Emission Tomography (PET) Imaging 

in Biomedical field are covered in this talk. For MO and GMR Imaging, the Element 

Free forward model in contrast to the conventional Finite Element Method as well as 

the fast image reconstruction and automated image enhancement and classification 

approaches are presented. On the biomedical side, PET imaging modality will be 

described and in particular the major challenge, degradation of PET images due to the 

patients’ thoracic (including cardiac and respiratory) motion will be addressed. In 

contrast to the other approaches for correcting motion artifacts in the image space, an 

innovative image processing framework for motion correction in the raw projection 

space is introduced based on the forward Monte Carlo model. This talk clearly 

demonstrates the merits of model-based image processing approaches. 
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