Vol.2010-CVIM-173 No.39
gooooooooo 2010/9/6

IPSJ SIG Technical Report

gooobbooooon
gouoobooboboobd

O 0O Otl ooo oo oft 0O 0 0 12
O o o ofs o o o oft o o o oft

g0o00oooooooo0o0o0o0oooooooooooODOODOO0O00000000
goooooooboooooOoOoOOOO0OO0OO0O000000000000000000
goboooooooooooooboooooooooooobobOObObOObObOOOo
go0o0o0oooooooO0oObOO0O0O00000ooooooooooooOoObObb00o
oboo0oobooOo0oooOoOo0boOoOo0oOoooOO0O0O0O0OO00O0O0000b0000O0
goboobooooooooooooooboboOoOoooooooooooOObOboOoOoo
gooooooooooooooooOOoO0oOoOOoOoOOoOoOOOoODOOoOoOooOboOo
gooooooooobooooo

Phase Registration of a Single Quasi-periodic Signal

using Self Dynamic Time Warping

YAsusHI MAKIHARA,T! Nco Tuana Trung, !
HAJIME NAGAHARA,? RYUSUKE SAaGAawA, 3
YASUHIRO MUKAIGAWAT! and Yasusar Yaar f!

This paper proposes a method for phase registration of a single non-
parametric quasi-periodic signal. After a short-term period has been detected
for each sample by normalized autocorrelation, Self Dynamic Time Warping
(SDTW) between a quasi-periodic signal and that with multiple-period shifts
is applied to obtain corresponding samples of the same phase. A phase se-
quence is finally estimated by the optimization framework including the data
term derived from the correspondences, the regularization term derived from
short-term periods, and a monotonic increasing constraint of the phase. Exper-
iments on quasi-periodic signals from both simulated and real data show the
effectiveness of the proposed method.
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Fig.1 Overview of SDTW
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Fig.2 Quasi-periodic input sequence and its phase error
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Fig.3 Phase registration results for simulated data
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Fig.4 Subsequences of input gait silhouettes (every 4 frames). Top to bottom rows correspond to 6,
7, 8,9, and 10 km/h, respectively. Note that the phases among different walking speeds are

not synchronized.
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Fig.5 Gait silhouette images aligned at the estimated phases (every 2 frames, a half gait period).

The horizontal axis indicates the relative phase § and each silhouette image is aligned at the
estimated relative phase. The vertical axis indicates the number of periods (every 5 periods).
Changes in the rows from top to bottom represent a gradual speed increase from 6 km/h to
10 km/h.
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Fig.6 A 2D gait manifold parameterized by phase and walking speed. While each color loop de-
picts a manifold for each walking speed parameterized by phase, gray lines represent phase
synchronization among the walking speeds.
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