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Motivation

We develop the LiverSurgeryTrainer—a multimedia system—to support liv-
ing-related liver transplantation and tumor surgery training with the focus on
preoperative decisions and therapy planning. For this purpose it is neces-
sary to provide facilities to enable interactive handling and didactical pre-
sentations of patient individual data.

In didactical presentations, animations play an important role to explain com-

plexissues as well as to enable viewers to keep track of changes in visualiza-
tions. However, the common way of creating complex animations by hand
scales not well with the need of didactical and visual pleasing animations of
varying patient individual data.

In those cases a representation of the desired animations is required that
can be adapted to different data sets in a straightforward manner.

Screenshot of the LiverSurgery
Trainer: a highly interactive learn-
ing environment to supportliver sur-
gery training with the focus on pre-
operative decisions and therapy
planning. It is based on patient indi-
vidual CT data, image analysis re-
sults, such as liver and tumor seg-
mentation, information concerning
clinical examinations, intraopera-
tive video sequences, and histolo-
gic examinations.

® You are pointing at object: “Vessel of Segment I"
‘@ Select a vessel segment to quantify the distance vessel-tumor.
You are pointing at object: “Vessel of Segment V"'
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To describe and represent anima-
tions, we apply a novel script-based
approach that:

« avoids manual authoring of all ation 1

desired animations for each
data set

o adapts to different data sets
and user interaction

e ensures automated and repro-
ducible animations on a high
level of equality and consis-
tency for patient individual data
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Script Concept

Concept Features:

e script commands of different abstraction levels

e simultaneous use of commands of different abstraction levels
(fast and precise authoring)

e relative positions and motions (adaptation to varying data)

e mapping of abstract to atomic commands (easy animation playback)

) )

ract mic ript
ands ands ace
el-Script) el-Script) yer) J

Z Z

B
m data specific

~’ animation specific

Script Substitution in Detal

Script:
e script syntax: |[start time, end time] object command {parameters}
o substitution rules declaration in an animation and a data specific XML file

Substitution Rules:

e nesting of commands
e pass on parameters

e easy reuse of complex
command sequences

<?xml version="1.0" encoding="iso-8859-1"7?>
<!-- View sagittal/axial/coronal -->
<command commandStr ="view'">

<command>T O on</command>

<command>T 'Cam' move O P</command>
</command>

Command Replacement:

e by one or more commands
e at any nesting depth
e reuse of parameters

[0,10] 'Live;' view sagittal 1

[0,10] 'Liwver' on
[0,10] 'Cam' move 'Liver’ sagittal l

[0,10] 'Lung' . on

Object Replacement:

e by one or more objects
e at any nesting depth

[0,10] 'Lung left' on
[0,10] 'Iung right' on

[5,10] 'Tumor' setColor tumorColor

Parameter Replacement

[5,10] 'Tumor' setColor 198,171,67

Animation Examples

[Script] [Script]

[0] 'System' init [0] 'System' init

[0,2] 'Liwver' view front 1 [0,10] 'Cam' rotate 'All' axial -360
[0,2] 'Liver' setTransparency high [10,14] 'Meniscus' explodeOn -
[4,6] 'Tumor' emphasize frontTop 0.65

[7,13] 'Cam' rotate 'Tumor' axial 360 [27,33] 'Meniscus' explodeOff front 1

Results and Conclusion

We extended the LiverSurgeryTrainer by the opportunity to generate repro-
ducible and highly automated animations of patient individual data. Anima-
tions (e.g. to introduce or explain objects in the visualization) can now be de-
scribed independently of the underlying precise patient individual data and
can be reused for all data sets in the learning environment.
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Previous systems for surgery education focused on interactive 3d visualiza-
tion. Animation sequences, which continuously change viewing position
and appearance of objects in focus and context, improve such systems. This
combination of interaction and animation has been applied to liver surgery
training. The integration of interactive dynamic visualizations with other me-
dia, such as videotaped surgical interventions turned out to be useful.
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