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DEMONSTRATORS
	Virtual Autopsies
The importance of autopsy procedures leading to the establishment of the cause of death is well known. In forensic cases the autopsy can provide key information and guide the criminal investigation. A recent addition to the autopsy work flow is the possibility of conducting postmortem imaging, in its 3D version also called Virtual Autopsy (VA), using Computed Tomography (CT) data from scans of cadavers in combination with three-dimensional Direct Volume Rendering (DVR) techniques. The previous research efforts by members of the project group have successfully shown the basic benefits of VA. This project aims to take the next steps: to enhance the existing methods by addressing the remaining research challenges and to prove that the full envisioned potential of VA is attainable. The needed advances encompass both technology and workflow issues in VA procedures. The mission of the proposed project is: To develop VA technologies and methodologies that enable wide spread use of virtual autopsies in the standard forensic workflow. To address the required advancement of Virtual Autopsy technology and procedure the work in this project is organized into the following areas: Data Capture, PACS platform, Virtual Autopsy Workstation, Virtual Autopsy Workflow Studies, and Demonstrator Integration. The objective of the Data Capture area is to develop scanning procedures tailored for VA, for both CT and Dual-Energy CT. The PACS Platform research aims to extend and enhance the existing multiresolution framework in a PACS environment. The VA Workstation area will develop visualization tools to increase quality and efficiency of the VA procedures at both the radiology and forensics departments. There are also non-technical contributions, the VA Workflow Studies area aims to develop collaborative procedures that increase the value of VA and exploit the novel visualization techniques and thus establish documented procedures for VA. Finally, there is an integration project area that puts together the innovations in a demonstrator system for dissemination use. The advances of VA that will result from this project are foreseen to play an important role to improve forensics in terms of enabling faster and more accurate crime solving. Furthermore, many aspects of VA can be directly transferred to improvements for general diagnostic imaging in health care.



	Visual Analytics
Creates visualization software for the exploration of high - dimensional data. A highlevel toolkit has been developed that can be used to develop Visual Analytics applications, rather than starting from scratch each time. It brings forward established and robust methodology including statistical analysis and data mining, all with a lean towards geographical information. The targets are selected industrial partners such as within consumer behaviour and market analysis or logistics and shipping.
Alzheimer quantified 
Neurodegenerative diseases, such as Alzheimer’s impact the lives of millions and pose a growing public health challenge, particularly as more people approach older age. 

Normally, neurodegeneration begins long before the patient experiences any symptoms. It can be months or years before any effect is felt. Diagnosis of neurodegenerative disease tends to occur after the patient has already suffered the majority of the neural damages.

Magnetic Resonance Imaging (MRI) technology provides good distinctions between different types of soft tissue and is not harmful for the patient in contrast to modalities that make use of ionizing radiation (X-Ray, CT). MRI is preferred for many examinations such as neuro, spine, oncology, internal organs, joints and patients that for various reasons should not be exposed to ionizing radiation. The challenge with MRI is the high cost for the unit, the long time for examination and reading the images.

Synthetic Magnetic Resonance Imaging is a new technology that is based on a single quantification scan of the patient that measures physical parameters such as T1 and T2 relaxation and Proton Density in a scan time of only 5-6 minutes. Its absolute scaling means that similar tissue always exhibits similar values, which makes segmentation into various tissue components straightforward. For example, the brain can automatically be segmented into white matter, grey matter and cerebrospinal fluid. Since partial volume effects can be calculated from the absolute measurements volume estimations can be performed with an accuracy in the order of <1%. Tissue that deviates from normal tissue distribution can be highlighted for fast pathology assessment. Simultaneously a whole range of contrast images, such as T1W, T2W and FLAIR, can be synthesized based on the same, short quantification scan. 

The synthetic MRI technology was built into a package integrated into the PACS system of the hospital and is used in routine clinical workflow today, increasing patient workflow and providing quantitative diagnostic support. 



	ProViz - Interactive visualization of in situ 3D protein images

The ProViz demonstrator is a unique tool for visualizing nanometer resolution images of macromolecular structures such as proteins. We combine the image acquisition technique Molecular Electron Tomography (MET) with advanced image analysis and visualization tools developed at the Centre for Image Analysis (CBA) in Uppsala making use of SenseGraphics technology for hapto-visual environments.  

By using MET, which can be seen as the molecular biology equivalent to computed tomography in medical imaging, it is possible to observe the 3D conformation of proteins in cells. The purpose of ProViz is to aid visualization of the proteins and give the possibility for the user to see and feel the proteins in context in 3D. By this, a deeper knowledge of their complex, flexible structure can be obtained. The information about where and how proteins interact in situ will facilitate taking one important step towards truly tailoring pharmaceutical drugs on a protein level. Moreover, it will give the research on structural biology the possibility to take a significant step further.

	

	The VISARD Network 

VISARD (Visualisation Arenas for Research and Development) is a collaboration of visualisation arenas. The network gathers and distributes information about national and international research and development in the field of visualisaton/perceptualisation. VISARD promotes skills development and experience sharing among researchers, project managers and other stakeholders. The activities within the arenas are research, creation/development of new business opportunities, conferences, workshops, seminars and exchange of experience, knowledge and possibilities. VISARD organizes the yearly conference Visual Forum. Visual Forum 2010 will be held in Norrköping, Sweden, in connection to the Eurographics 2010 Conference.

www.visard.se
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