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Figure S5a. One of 128 MR slices of a head. Figure 5b. Result of the segmentation with
(Material: 128 MR slices, the 3D-Marr-Hildreth cperstor.
256x2506)

FLASH-data sets of the head contalinlng 128 slices with

11lustrates the guality of segmentation. In the
the skin, bone, braln and the ventricular system
away [rom an exact segmentation. If, however, we
obtain images like those shown in flgs. 6 and 7.

852 / SPIE Vol 814 Medical Imaging N (1388




Figure &, View of a head with bone and brain Figure 7. 3-D view of the isolated brain.
surfaces as segmented with the (Material: as in fig. 5)
Marr-Hildreth operator. (Material:
as in fig. 5)

2.2 Multiple Parameters

Since MR delivers more than one parameter per voxel 1t seems to be meaningful to offer
the cholce of these parameters also in the 3D environment. Flg. 8 shows the brain with a
cut aleng a metastasis showing once the FLASH (T -welghted) and once the FISP (T -welghted)
parameter. Even parameters computed from the Lriginal data as those gained by E principle
component analysis can be displayed. Another case 1s demonstrated in fig. 9. The basis of
this Image are a flow compensated and an uncompensated MR-data set of a knee. The vessels
are detected through subtraction of both data sets. Merging vessels with one of the
original data sets allows the display of the vessels in the surroundings of the other
tissues.
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Figure 8. Display of different MR parameters on a cut surface: FLASH (a), FISP (b),
and the result of the principle component transformation (c) (Material: as in fig. 5)
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Figure 9. Combined 3D-display of conventicnal
and anglographic MR data. (Material:
64 and 32 MR slices, 256x25R)

3. CONCLUSION

Using the generalized voxel-model it 1s possible to generate 3D-views from MR-volume data
that are very similar to what we know from anatomy. The shown results may be considered as
a step towards & way of medical imaging that allows us to explore organs more like the real
object than as 2D-images of them.

There are, of course, unsolved problems. t a first glance the vast amount of data and
the required computing power seem Gto be the major obstacle. We are convinced that this
problem will be overcome in the'near future through the advances 1n technology. As far as
segmentation 1s involved the sltuatlon 1s not as hopeful. But when we restrict ourselves to
easlily detectable surfaces, at least an anatomical frame can be generated in whlch lesions
with 1low contrast can be viewed in the conventional way. The major problem to be solved is
the design of a man - computer interface that allows the easy interaction of the physiclan

with the system.

Since the generalized voxel-model is a relatively simple data structure, 1t 1s easlly
adaptable to a variety of other applications as MR-PET reglstration or 3D radiotherapy

planning.
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