ELECTIVE IN ROBOTICS 2010/11
Two short projects in Module “Locomotion and Haptic Interfaces”

Human Hand Tracking using Kinect

The Kinect depth sensor is having a lot of success in the robotics research community,
with many possible uses and applications. One reason is that is cheap and easy to use.
The other is that it embeds an efficient human body motion tracker based on the machine
learning algorithms developed by A. Blake and his group in the UK (see [1, 2]). The paper
[3], its supplementary material [4], and the video [5] present their latest results. As a further
development, people have started using Kinect for tracking the human hands (e.g., using
then this input for commanding robot motion). There are several computer vision
approaches implemented, depending on the objectives and the level of detail needed (see
the videos [5-13] downloaded form YouTube). Some Italian groups have started using
Kinect together with a kinematic model of the human/robot hand for studies on grasps and
haptic interfaces, see [14] (and the references therein) and [15] (and the web site
http://handsdvi.dii.unisi.it).

In these two short projects, the ultimate goal is to develop a kinematic skeleton-type
algorithm for tracking finger motions of a human hand by Kinect. The human wrist is
assumed to stay (almost) fixed. No gesture interpretation is needed. Partial results and/or
a more limited scope and applicability conditions are indeed acceptable. The two student
groups may work in parallel (on two different ideas) or in sequence (the second group
taking the results of the first one as starting point), according to their agreement.
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