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Motivation

Contribution

Interaction with computerized systems in
the OR is challenging for surgeons due to
sterility requirements and the complexity
of medical procedures

We propose a method that allows surgeons
to interact with medical systems by means
of fully customizable gestures. Microsoft
Kinect allows capturing skeletal models.
Gestures are learned from a single training
example

Often a less-skilled assistant controls
computers using keyboard and mouse,
guided verbally by the surgeon

Exploiting proper feature extraction
methods the same training data can be
used for different users. The gestures are
simultaneously categorical and spatiotemporal [1]

This indirection can be inefficient, cause
misunderstandings and surgeons do not
have immediate control

Gesture Recognition Method [2]
Record all the gestures and perform a
dimensionality reduction technique such
as PCA or Manifold to reduce the recorded
data to 1D space and map it to [0,1]
Concatenate the recorded sample data
and create two additional sets one for
dimensionality reduced data and one for
assigned indices for each trained gesture
Using the kernel regression compute the
index of the current gesture and predict
the user state within that gesture

Flexible and Customizable Implementation [3]
Our system enables an easy and dynamic
association of learned gestures to the
properties of arbitrary systems
To freely customize the behavior of the
system for
a specific scenario, we
implemented the Signal.NET framework
based on component model and data
pipeline design pattern
A visual editor has been developed in
order to facilitate the customization
process without any programming

Experiments and Results
Experimental Setup:
User study with more than 30 test subjects,
including surgeons, UI experts

Correct Recognition Rate

Performance

Qualitative User Studies

Test tasks were designed based on real
intra-operative scenarios
Wide range of quantitative and qualitative
properties are explored and reported [1, 2, 3]
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