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Abstract. In this paper, we present a Vision-Based Interface guided
by the user gestures. The advantage of our system is that it is built
over a motion capture system that recovers the body joints positions of
the user’s upper body in real-time. From the computed joints positions
we make this data spatially invariant by normalizing limbs positions and
sizes, only using the limbs orientations. From limbs orientations, the user
posture is represented by an appropriate representation of all the limbs in
a histogram. Cumulating the posture histograms we represent a gesture
in a temporal invariant form. Finally, using this gesture representation,
the performed gestures are classified for generating the desired computer
events in real-time.
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1 Representation of human postures

Previously to recognition, the user’s movements are obtained through a real-
time vision-based motion capture system [1]. Using the computed 3D positions
of the involved body joints, we address the main problems in the gesture recogni-
tion challenge: temporal, spatial and style variations between gestures. Temporal
variations are due to different gesture speed between different users. Spatial vari-
ations are due to physical constraints of the human body such as different body
sizes. Style variations are due to the personal way in which a user makes its
movements.

To cope with spatial variations we represent each body limb by means of a
unit vector. The idea is to represent the user’s body posture as a feature vector
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composed by all the unit vectors of the user’s limbs. Formally, the representation
of the orientation of a limb, l, is

ql = (u+
x , u−x , u+

y , u−y , u+
z , u−z ), (1)

where u+
x and u−x are respectively the positive and negative magnitudes of the

x-component of unit vector, ux, note that ux = u+
x − u−x and u+

x , u−x ≥ 0. The
same applies for components uy and uz. Therefore, we build a histogram of
limbs orientations which represent the complete user’s limbs orientations. We
propose two forms to build the histogram. The first one is by cumulative limbs
orientations and the second one is by linking limbs poses. The main difference
between the two representations depends on the considered gesture set. The
cumulative representation is more robust to tracking errors, but the set of rec-
ognized gestures is much reduced. On the other hand, the linked representation
allows the definition of more gestures, although it is more sensible to errors in
the estimation of the limbs orientations.

Temporal variation is managed using a temporal gesture representation. A
gesture is composed by several body postures, and then the gesture represen-
tation feature vector is composed by the cumulative postures involved in the
gesture.

An important goal of this work is that the human-computer interaction
should be performed using natural gestures. A gesture is natural depending on
the user experience. To cope the style variations, before the recognition process
starts the system asks the user to perform several of the allowable gestures in
order to build a user’s specific gestures models in real-time.

Finally, for the recognition phase, we choose the Bhattacharyya coefficient in
order to complete the process, as a distance for comparison between the current
gesture and a gesture model.

2 Conclusions

The most important contribution of this work is that we have defined two ges-
ture representations, capable to cope with variations between gestures in differ-
ent users and performances, making also possible the recognition in real-time.
The complete system has been tested in a real-time application, a gesture-based
videogame control, and the results obtained state that the presented approach
for gesture recognition performs well (84.95% for the cumulated representation
and 87.69% for the linked representation).
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