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Frequency Estimation of Human Movements
Using Kinect and Its Application

Myoung-Gyu Seo+, Sang-Yeob Kim”, Jang-Bok Juw, Chul Lee

ABSTRACT

T

We propose a frequency estimation algorithm of human movements using Kinect. We collect the 3D
coordinates of the joints of a human body and then obtain the frequency-domain description of the
movements using the discrete Fourier transform (DFT). By choosing the frequency with the biggest
magnitude in the selected frequencies of each of human'’s joint, we obtain the major beat of the human
movements. Experimental results show that the proposed algorithm accurately estimates the frequency
of human movements. We expect that the proposed algorithm would be applied to many AR and VR

applications as a preprocessing.
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Fig. 2. An example of single joint coordinate data acquisition,
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Fig. 3. An illustration of a cross—section of DFT,
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Fig. 4. Examples of a single joint'
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(b) DFT result

s input data and their DFT coefficients.
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Fig. 6. An example of a group of joints that show similar
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Table 1, List of joints used in this work,

Head, SpineShoulder, SpineBase, ShoulderRight,
ShoulderLeft, ElbowRight, HandRight, ElbowLef,
HandLefi, KneeRight, FootRight, KneelLef,
FootLeft
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Table 2. Noise removal algorithm
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index).
2. Check if both adjacent joints indices are 0.

1. Check If adjacent joints indices share the same value and difer from currently selected joint’s index (prime

3. If both Condition 1 and Condition 2 are satisfied, currently selected joint’s index can be considered as
noise and we can re-select adjacent joint’s index for prime index.

if (((G[k-1] OR i[k+1]) == i[k] AND i[k] ==
OR i[k+1])

So, selection E in index i of joint k is presented as pseudocode in below.
i[k]) AND (i[k-1] AND i[k+1] = 0) then i[k] = (i[k-1]
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Fig. 8. The screenshot of the application program,
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Table 3. Comparison of the accuracy between the ground truth (fg) and computed frequency (f,) Unit: Hz
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Fig. 11. An illustration of the frequency indices of multiple joints movements, (a) right arm, (b) right/left hand, (c)
right/left hand with different directions, (d) head, right/left hand, waist with multiple directions,
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