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ABSTRACT

Human gesture recognition is of importance for smooth
and efficient human robot interaction. If the robot under-
stands what the human is doing, then it can select and adapt
its behaviours coherently with human’s needs, guaranteeing
a safe and useful cooperation.

We aim at making the robot capable of recognizing actions
performed by different people in slightly different manners
and from different view points, as shown in Fig. 1. To this
end, we propose a new compact representation of a 3D
motion, which is invariant to rotations, translations and linear
scaling factors. This representation consists of two scalar
quantities for each rigid body:

γ(t) =
‖ṙ(t)× r̈(t)‖
‖ṙ(t)‖2

, ξ(t) =
‖ω(t)× ω̇(t)‖
‖ω̇(t)‖2

(1)

where r(t) is the position and ω(t) the angular velocity of
a rigid body, and the symbols ȧ and ä in (1) represent the
first and second order time derivatives of a.

The proposed representation, calculated for each part of
the human body, becomes the input of a classification algo-
rithm used to recognize human gestures. In particular, Hid-
den Markov Models based approach (Invariant HMM) and
Dynamic Time Warping based approach (Invariant DTW) are
modified by weighting the importance of each body part [1].
The performance of our approach are tested on the MSR-
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Fig. 1. Gesture recognition in a daily-life scenario.

Action3D dataset used in [2]. This public dataset consists of
20 actions captured by a depth camera at 15 fps. Each action

Fig. 2. The comparison between the recognition rates for MSR-Action3D
dataset.

is performed 3 times by 10 different subjects. The results
in Fig. 2 show that the proposed approach outperforms the
invariant representation proposed in [2], the so-called Fourier
Temporal Pyramid (FTP) features.

The average recognition rate with FTP features is 88.2%,
with Invariant HMM is 93.2% and with Invariant DTW is
95.3%. Moreover, using our approach, the recognition rate
for each action is always higher (except for the drawCircle
gesture), even with very similar gestures such as bend and
pickUp&Throw. This results are probably due to the fact that
FTP features only use position information together with a
technique to select the involved features. On the other hand,
our approach combines velocity and acceleration information
with a features selection technique. In many cases, this
combination makes the gestures more distinctive and easier
to recognise.
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