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Gesture Recognition Based on 1-Dimensional Encoding of
Hand Motion Changes

KENGO KOARA," ATSUSHI NISHIKAWA,?2 KENTARO SHINTO,3
Kaoru IsHII, 4 YOICHI YASUI® and FUMIO MIYAZAKI2

We propose a new method for describing and recognizing hand gestures. At first, we calcu-
late the position and velocity of the center of gravity of moving region in video image using
an interframe block subtraction method. We then consider that the maximum/minimum
points of such motion information represent motion pattern well, we encode them into a
1-dimensional code sequence by a very simple rule. The encoded pattern is recognized by
comparing with template patterns using a method based on string comparison algorithms.
We also discuss a method for evaluating the reliability of the recognized results and define a
criterion for evaluation of pattern similarity.
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Fig.2 The distribution of velocity of the centroid of
moving region in the “rest”/“gesture” states.
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Fig.3 Flowchart of the transition between the states

“rest” and “gesture.”
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01 Thambiguows D000 (M)0D0D000 (RO OO0 %0O
Table 1  Relationship between Thambiguous and miss-

judge rate(M) and rejection rate(R) [unit: %].

Thambiguous
0.00 0.02 0.05

M R M R M R
arch_l 3.8 0 2.7 3.8 1.4 10.0
arch_r 0 0 0 1.3 0 2.5
circle_l 2.5 0 1.3 1.3 0 6.3
circle_r 2.5 0 1.3 1.3 1.5 6.3
ohm_l 8.8 0 5.6 10.0 4.7 21.3
ohm_r 3.8 0 1.4 7.5 1.6 15.0
mae 16.3 0 12.9 10.0 2.5 31.3
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Fig.10 Gesture-based robot navigation system.
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Table 3 Pattern classification rates of the gestures for
robot navigation.

front back | circlel | circle_r
front — 0.32 0.33 0.31
back 0.22 — 0.28 0.27
circle_1 0.39 0.44 0.24
circle_r 0.35 0.42 0.23 —

—— Course A
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Fig.12 Trajectories of the robot (Subject 1).
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