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Estimation of Walking Intension Using Centroid Variation of Lower Body
Area
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A depth image camera is used for efficient estimation of walking intention of a pedestrian. Three-Dimensional image
coordinates of the pedestrian’s joints are obtained from the image data that includes depth information and are converted
into the absolute coordinate values. The absolute coordinate data are classified and matched with all 20 joints of a
pedestrian and the 9 joints that are corresponding the lower limbs are finally selected. After calculating each three-
dimensional area of a triangle that was formed with the adjacent 3 joints of the 9 lower limb joints, the centroid of all
triangles along time is obtained. The walking intention, that includes the direction and the speed of walking, can be
estimated with the change rate of this centroid. It is experimentally verified by comparing the distance that is measured with
inertia moment unit and the distance that the calculated centroid is moving.
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Fig. 1 Configuration of skeleton data
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Fig. 3 Gait cycle with lower body area
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Table 1 Comparison between the measured walking speed and the
area-based estimated walking speed

Kinect sensor

Fig. 6 Configuration of the test bed

Calculated by Calculated by
area value time value
Fast 1.67 m/s 1.65 m/s
Normal 1.02 m/s 1.12 m/s
Slow 0.94 m/s 0.90 m/s
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