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Improving Gesture Recognition with Depth Sensor
by Considering Direction of User

NAOKI TSUTAKE™ TAKESHI UMEZAWA !
NORITAKA OSAWAT!

In interfaces of electrical appliances and interactions in a virtual reality environment, hand gesture recognition based on information
of image and/or depth sensors outside a human body is useful because it does not require a user to hold or to wear a device.
However, gesture recognition fails sometimes when body movement of a user is not fully tracked. Although a method was proposed
which transforms coordinates of tracking data based on an angle between the user and a face of the sensor, a recognition rate
depends on the angle. This paper proposes a method that uses multiple gesture templates for different angles to improve gesture
recognition rate in Dynamic Time Warping technique. An experiment shows that the proposed method improves rates of gesture
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recognition.
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Figure 1  Skelton tracking by Kinect.
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Figure 2 Wrong recognition in side and back.
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Figure 3 Problem of coordinate transformation.
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Figure 4 Setting of the user’s direction.
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Figure 5 Using gestures for experiment.

42 #BR

Up, Down, Right, Left, Push, =¥ = AT ¥ ORikE%
FRENFE 1 D@)~OITRT. fEAT 7 L— ~ T
B —H & Kinect D72 T A, BEITY = A F ¥ BkED
N—t 7= Th5b.

241



£ 1 UV AF ¥ ORFHE
[fithh - FIF LY = A F v T FL— Nk,
BEdH - = — & Kinect 23722 ¢ FE, il : 8EkR
Table 1 Recognition rate of gestures.
(a) Up
Template\Angle | 90° | 45° | 0° | -45° | -90°
90° template 42 100 83 92 100
45° template 67 100 | 100 100 100
0° template 42 100 | 100 | 100 | 100

-45° template 25 100 75 100 100
-90° template 0 42 67 92 100

Template\ Angle | 90° 45° 0° -45° -90°
90° template 58 50 100 | 100 | 100
45° template 67 100 | 100 0 100
0° template 0 92 100 58 100
-45° template 17 33 58 100 | 100
-90° template 8 33 58 50 100

(c) Right
Template\ Angle | 90° 45° 0° -45° -90°
90° template 17 17 25 42 67
45° template 75 100 | 100 92 83
0° template 58 67 100 100 100
-45° template 67 17 50 92 100

-90° template 8 0 8 75 100
(d) Left
Template\ Angle | 90° 45° 0° -45° -90°

90° template 58 42 67 100 92
45° template 33 92 92 83 92
0° template 8 75 92 100 92
-45° template 0 42 75 92 92
-90° template 0 33 83 100 100

(e) Push
Template\ Angle | 90° 45° 0° -45° -90°
90° template 33 8 0 0 8
45° template 58 33

0° template

-45° template 0 42 92 83

-90° template

H &Y AF v
Template\ Angle | 90° 45° 0° -45° -90°
90° template 42 43 55 67 73
45° template 48 90 85 55 75
0° template 22 67 80 73 80
-45° template 22 38 60 95 95
-90° template 3 22 43 63 90
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Figure 6 Experimental results.
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Figure 7 Gesture recognition with multiple Kinects.
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