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Gait recognition with mutual subspace method robust to chages in walking speeds
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Gait-based person identification from images is not robust to speed changes. We proposed
the method which applies a mutual subspace method (MSM) to gait images under speed changes,
based on the following idea. Since speed variations are universal phenomena, there is a possibility
that speed information does not have to be regarded as critical information to gait recognition.
This idea lead us to an idea that an image set-based matching approach can solve the gait recog-
nition problem. The MSM-based method outperformed an existing method through experiments
on OU-ISIR gait speed transition database. In this paper we apply the MSM-based method to
different database of speed changes, OU-ISIR Treadmill Dataset A, to show the effectiveness of

the method.
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Fig.1 Examples of gait images with speed variations,
which cause lower performance
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Fig.2 Frieze Pattern
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Fig.3 Examples of gait silhouettes
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Fig.4 Procedure of person recognition with MSM
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Fig.5 Examples of divided gait image (k=3)
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Fig.6 OU-ISIR Treadmill Dataset A[2]

Table 1 Number of gait images for each speed
Spead[km/h] 2 3 4 5 6 7
Frames 420 | 360 | 360 | 420 | 360 | 240
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Table 2 Correct classification ratios with the proposed method. G/P denotes Gallery /Probe[%]

a P 2[km/h] | 3[km/h] | 4[km/h] | 5[km/h] | 6[km/h] | 7 [km/h]
2[km/h] 100 100 100 100 100 88
3[km/h] 100 100 100 100 100 96
4[km/h] 100 100 100 100 100 96
5 [km/h] 100 100 100 100 100 100
6 [km/h] 100 100 100 100 100 100
7 [km/h] 84 92 100 100 100 100

Table 3 Correct classification ratios with the conventional method[1] [%)]

a P 2[km/h] | 3[km/h] | 4[km/h] | 5[km/h] | 6[km/h] | 7[km/h]
2 [km/h] 100 100 100 96 96 92
3[km/h] 100 100 100 100 100 92
4 [km/h] 100 100 100 96 96 96
5[km/h] 100 100 100 100 100 96
6 [km/h] 100 100 100 100 100 100
7 [km/h] 88 92 88 96 100 100

Table 4 Correct classification ratios with the conventional method[5] [%)]

a P 2 [km/h] 3[km/h] 4[km/h] 5 [km/h] 6 [km/h] 7 [km/h]
2[km/h] 100+£0.00 | 10040.00 | 100£0.00 | 97.6%2.07 | 97.6£2.80 | 9442.83
3[km/h] 100+£0.00 | 100+0.00 | 100£0.00 | 100+£0.00 | 100+0.00 | 98.4+2.07
4[km/h] 100+£0.00 | 10040.00 | 100£0.00 | 100+£0.00 | 10040.00 | 90.4%2.80
5[km/h] | 92.8£1.69 | 96.4+1.26 | 100£0.00 | 100£0.00 | 100£0.00 | 96=£0.00
6 [km/h] 92+0.00 | 94.4+2.07 | 100£0.00 | 100£0.00 | 100£0.00 | 100+0.00
7 [km/h] 9240.00 94£2.11 | 94.8£1.93 | 100£0.00 | 100+0.00 | 10040.00
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