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Ultrasound imaging is a cheap and cost effective imaging modality with a high temporal resolution and
very low lag. Due to these advantages ultrasound is a widely spread modality. Despite its wide spread,
interpreting ultrasound images is often very difficult due the inherent imaging artifacts like speckle and
the limited resolution at depth. Furthermore, ultrasound is only able to visualises changes in mechanical
impedance thus many liver tumours are not directly visible in the ultrasound image. MR and CT images
in contrast are complementary as they show different tissue properties than ultrasound. Having the
possibility for online fusion of preoperative MR and/or CT data would thus be of great diagnostic value.
Unfortunately, the breathing induced organ motion complicates this real-time fusion as the liver deforms
elastically.

In the proposed research we will apply our knowledge in modeling of organ motion to compensate the
breathing induced deformations to allow for on-line fusion imaging of Ultrasound with MR and/or CT. The
remaining uncertainty will be quantified under different application scenarios and the possible sources
for inaccuracies identified.
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