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Gait identification robust to changes in observation angle

Yumi IWASHITAT T, Ryosuke BABA', Koichi OGAWARA', and Ryo KURAZUME

1 Information Science and Electrical Engineering, Kyushu University
Motooka 744, Nishi-ku, Fukuoka, 819-0395 Japan
17 Jet Propulsion Laboratory 4800 Oak Grove Drive, Pasadena, CA 91109, USA
111 Faculty of Systems Engineering, Wakayama University
930 Sakaedani, Wakayama, 640-8510 Japan
E-mail: fyumi@ait.kyushu-u.ac.jp

Abstract In person identification using gait images, various inherent image features of individuals are extracted
from a sequence of gait images taken by a camera. However, for instance, if the subject is close to the camera and
the camera captures gait images from the side direction, observation angles between walking direction of the subject
and directions of the camera to the subject at all frames are varied during one gait cycle. This unfavorable change
induces the decrease of the identification performance. So in this paper, we propose a novel gait identification
technique which is robust to changes in observation angle in one gait cycle. The proposed technique utilizes a 4D
gait database consisting of multiple 3D shape models of walking subjects and adaptive virtual image synthesis.
Experiments using the 4D gait database of 21 subjects show that the proposed method is robust to the changes of
the observation angles in one walking cycle and achieves higher recognition performance than the case using a fixed
observation angle in one gait cycle. Besides, experimental results show the feasibility of identifying people walking
on curved trajectories.
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Fig.1 Walking straight and on a curved trajectory.

gbobobooobobooboooobobobobob

gooooooboooooooboooooooboosogooboo
0000000 40000000000ODO0DOOOOOO
gboboboobooooooobobobboboboooo
gobooooboooboboooooobbooboooooboboooo
gboboboobooooooobobobboboboooo
gbobobooboooooooboboboobobobon
gobooooboooooooboboooooboooboooooo
goobooooboboooooobbooooo4b0000DO
ggoboooobooooooobbooooobobooooboooooo
gbobooboboooboboobooog

gobooooobooooooobooo 2000000000
gooboboooooobobobobobobo 3000 21
goboooooboooooooooooooobbooooooon
goooooooooooooboboooobo400b0b00DbDO
ooooooon

2. Jogbooobooboooon

000000000000000000000000000
00000000000000000000000000000
000000000000000000

2.1 00000000000O00000000

000000000000000000000000000
02 000000000000000000000000
00 P,0000000000000000DO00O000 P,
0000000000 6p, =(000 63,00 65 )000
0000000Yp,—Zp, 0000000000000000
00000000000 +490000000000 (0000
00000000000000000000)0000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0[700000000000000000000000000
0000000000000000000000000000
0000000000000 [4[6000000000000
00 P.O0ODODOOO 0p, = (93,,65) 000000000
0000000000000000000000000000

0000 20b)00000000000000000000
0000000000000000000000000000
0ooo

2.2 0000000000000

2.2.1 000000

0000000D00000000000000000000
0000000 P, 0000000 (00000000)S™ O
0000000 0000000000000000000
0000000000000000000000000000
0000030000000000000000 P, 0000
0000000000000000000000000000
0000000000000000000000000000
0000000000



. One gait
cycle

P1

One gait Camera

cycle

(a) Walking straight
02 000O0C0cOOoOoooooooobo

Fig.2 Local angle changes in one gait cycle.

(b) Walking on a curved trajectory
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Fig.3 Detection of target position.
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(a) Exmaples of 3D models
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Fig.4 Examples of 3D models.
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Fig.5 Examples of synthesized virtual images.
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Fig.6 An example of average images (K=4).
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Fig.7 Experimental setting.
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(a) Examples of captured images
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(b) Synthesmed images by the proposed method
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Fig.8 Comparison of virtual images by the proposed method and

the conventional method [6] (camera A).

(al) frame# 14 (a2) frame# 31
(a) Examples of captured images

(b1) (b2)
(b) Synthesized images by the proposed method

(cl) (c2)
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Fig.9 Comparison of virtual images by the proposed method and

the conventional method [6] (camera B).
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Fig.10 Correct classification rates (camera A).
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Fig.11 Correct classification rates (camera B).
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Fig. 12 Examples of actual images of a subject walking on a

curved trajectory and synthesized virtual images of the

subject by the proposed method.
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(a) An example of actual images of a subject walking on

Fig. 13
a curved trajectory, (b) an example of captured images of
the same person walking straight with (a), and (¢) syn-

thesized image of (a).
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