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Analysis of Gait Features while Walking with an Assistive Cane
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Abstract: Pcople who feel nervous about walking due to aging or a disease may use an assistive cane. A task
of capturing and analyzing behavior of a person while walking is essential to his/her diagnosis and planning
for effective rehabilitation. However, it is performed in most cases by visual inspection. While different
approaches of using sensors or a 3D motion capture system toward the precise inspection are available, it
is desirable that the person can try to walk without feeling uncomfortable and troublesome. In this paper,
we present a system for gait analysis as a method to assess the way the person walks with using a cane on
a pressure-sensing floor mat device. Results of an experiment on patients with osteoarthritis show that gait
features obtained by the system matches with clinical expertise.
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Fig. 1 Weight-sensing floor mat devices (combination of 4

units).
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Fig. 2 An example of closely positioned footsteps.
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Fig. 3 Labeling of footstep regions in time series data.
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Fig. 4 Processing of footstep data.

K1 N=F 127V T4FITL 2RI R
Table 1 Results of a footstep separation experiment with par-

ticle filter.

i A TR BITHE A HBHITE B BTE C
lecm 0 0 0
2cm 0 0 0
3cm 0 0 0
4cm 0 0 0
Scm 0 0 0
6cm 1 1 3
7cm 3 2 1
8cm 0 3 3
9cm 1 3 3
10cm 2 3 3

HEN D ETOVEERS Y, ZIUTHi - THuT 2> & L 28k
NTWAERISEN, Zh2MYREns. £72, £h
FRORBZERICHEMT S, ChbDZ a2 shT2TEL
DROHFEFERL TV 5.

3.2 FREER
3.2.1 MRBLVAE

I D RFEIERE L7280, 2% 1 DO R HEE L
B LTLTE) &) REEICHE L, Fast Level Set Method
HIXN=T 4 TN T 4 ) F LN, BFHOBEEREO 5 EE S
T =R VAVRED L)L EEINLE D ERARNLODTF
HFEERZAT .

THERICH 2o TIE, EEEIHITHRET, ok
LTHEITT AL IMKIEL, 250075 2% 7 5.
JERE T T RTHh S e R R E B e LCikR& L7
%, TNLLEADREE L, WEDOHHED 1em 550D T
10cm & %% F T lem ZAT—EH EITR S &) ITHRACE
L7210 07 A MHE{R % T 5. 4 13HEHE 5 cm
EL7ZLEORTHE. COLHIICLTHELLT—4I1C
IN—=T 4 7T 4 ) F 7 5 NIZ Fast Level Set Method %
ZTNENHEA L 72ERE 3 TV, ZOfFREEHET 5.
3.2.2 HEREER

=T 4 I NVT 4NV 2T E0H KR ER 1
2, Fast Level Set Method % W72 5 DR~ F« 2 12
FNFIURT. EFOFFIE3IEORKTD ) bHEDOYY
T LA EER L TWA,

1165



[BHRNIBFERIEE Vol.57 No.4 1162-1171 (Apr. 2016)

3 2 TFast Level Set Method |2 & 2 I BIH5H
Table 2 Results of a footstep separation experiment with Fast
Level Set Method.
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Fig. 5 Results of footstep detection and tracking experiment.
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Fig. 6 A footstep pattern of the subject taking a short step
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Fig. 7 Results of a pattern classification experiment.
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Fig. 8 Examples of classification result.
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