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On Spotting Recognition of Gesture Motion from Time-varying Image

RyuicHr OKA,t2 TAKUICHI NISHIMURAT9% and HIROAKI YABEf=oC

This paper describes some methods for recognizing human gestures from a time-varying
image captured by a single or multiple video cameras. Each method is suitable to recognize
human gestures performed in a different situation. The situations include the case of a single
person facing a camera and the case of multiple persons captured by an omni-view camera and
so on. The paper describes an architecture to realize a real-time dialogue system consisting
of speech recognition, task model, CG output and speech synthesis output modules which

cooprerate with gesture recognition module.
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Fig.1 Gesture recognition for a person facing a single

camera attatched a note personal computer. The
categories of gesture are shown at the bottom of
figure. Each gesture category is corresponding an
interval of motion image. A single frame of image

in the interval is shown at the figure.
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Fig.2 The fetaure extraction process used in our gesture

recognition system. The 9 dimensional vector of
feature is enough to represent a frame time of mo-

tion image for gesture recognition.
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Fig.3 Four people in the motion image by the called Hy-
perOmni Vision. Each frame image has 160 x 120
pixels. People are around the camera. In propor-
tion to the distance between the camera and a peo-
ple, the size of image occupying a people reduces.
The clear boundary lines to show the four people is
shown in the bottom figure.
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Fig.4 A sample sequence of motion image at a small area
of figure 3. The sample frame of “BANZAI” ges-
ture has a small size of pixel image 18 X 15 which
is enough to be correctly recognized.
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Fig.5 The property of three CDP output streams each

of which is corresponding to a stored reference se-
quence of a gesture category. A local dip appears
only when the one of registered gestures reaches the
end of gesture in an eldless stream of movement in-
cluding gestures.
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Fig.6 The search area in the time-space plane for obtain-
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ing the optimal matching by the standard type of

Continuous Dynamic Programming.
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Table 1 Recognition results of 4 people in a motion

image.
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gboobooooobooooboooocoooooooo
gbooooooooooobOooboobooon ¢a
OoO0o0O0O DbpOOOOOOCDODOODODOOOO 6O
oooooooooooooooooooooooo
gooooooobooooooboobooboodr=1
o0 r=T000000000D000000DO0DOO
gboooooooobooboooooooooooo
o0 bpPOO0O tOO0OO0OOOCOOOOODOCODO
0O (¢,r)000000O0O0O0O0OODOOODOOOOO
goooooooooooboboooooooooboo
gdoboboooooooobooooooboobo
oooooobooooooooooooooooooo
gooooooooboor000bO0000000o 4
gobooobo40000000000000DOCO00OO
ooo

5. JO00OO00O00OoobOooooon

gooooooboooooooooooooon
gbooobooobooboooobobooooobooooo
goboocobooooooobobooOoooooobooo
O00o0oo0Oo000o0oo0oo00 bpOO0OOOOOOOO
ooooooooocboooboooooooobooo
gooooliocoooooboobooooooooon
goooooooboobooooooooboooobo
gooboooooooboooooooooooonoon



60 goooooooooooobooooooboOoobOOoOoboOoooo

g 28 734 IS

#1 #2 #3 #4
LN, N

07 00000 “O000O0”00000O0ODOO
Fig.7 Snapshot of gesture “Raise hand”.
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frame #1 to frame #4 of Fig.7).
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Fig.10 Examples of local path of Non-monotonic CDP.
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Fig.12 Overview of the system for recognizing movements (b) of a person who

takes a distance from the camera where each movement is made of many

reference patterns captured by many cameras (a).
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Fig.13 Ten motion behaviors for recognition

experiments.
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Fig.15 Realtime Completion Principle for realizing a
frame-wise synchronized and realtime human com-

puter dialogue system.
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