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An estimation method of walking distance by integrating acceleration of inertial sensor
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Abstract: This paper shows a method of estimating 2-dimensional walking distance using one inertial sensor attached to
human trunk. To estimate the walking distance, 3-dimensional acceleration in the global coordinate are calculated by
coordinate transformation using four quaternion values. It is integrated twice and a compensation method to suppress the
integration errors, and is proposed by using the condition that the initial velocity before walking and final velocity after
walking are zero. Walking experiment is carried out on the stairs and the validity of the proposed estimation method is

confirmed.
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Fig. 2 Compensation distance
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Fig. 7 Plane walking distance

1.3

11 —Before compensation /—

0.9

—After compensation /

— 0.7 /
3
B
c 05
o
kel
8 03

0.1 S,

01 /\,-/

-0.3 I I

0 1 2 3 4 5 6 7 8
Time[s]

Fig. 8 Anteroposterior walking distance

LIFE2015 20154£9 1 7 H—9 H @k (JUNEZEKZE)

2.1

—Before compensation
1.4 .
—After compensation

e

Distance[m]
o
o ~

0.7
0 1 2 3 4 5 6 7 8
Time[s]
Fig. 9 Vertical walking distance
5. #&8

AT, MAROEBFHIOFE KL LT, 1 A0
B Y 2 RBEICEE 35 2 & THRITREO LT TN,
LETFHmoOBBEEEEHET D FIECO VN TRA LEZ. 18
e VO DIZy +—F =4 A CEEL R E T
CHEH U728 IR R CONMERE 2R LU, 15 IERF O3
NP THD &N EEEROTREYBEELRBRSE B
R HEE T2 T IERIREL, METOSITEREIT-
ToRE R, 1REEE HOIIEHEE R O E S RIE KT 5

ZERghol.

B &30k

(1) H b=, B0, RS, $HEF, HBHE, T
i, BB 7+ — 27— OB Ty =T
FINRIKR N E o —, NAF A D =X LR,
36 % 4 5(2012), pp.241-243.

(2) W\, Lk EiE, 2H K7, Bty EAVE
BEMIR O BEHEE BT OB, B A :E hE N
E X 26 53 e - G2 (2015), No.613

(3) PR fh, HBEHEOEHEBRY2IEED Y =T 7
TNEE P~ OFEE, B AT T E D [E R
2 44 B4 B AR RS, REE T 222,
2014





