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Human Motion Estimation Using Only Inertial Sensors

H oA B O
Haruo AOKI

2 B

B 3 % 7 AOFEE)HEE X, REFEFOFHINC I
WT I —MARORENERT 57280, Hilgxt v+ %H
WTZhAEMIET 2 T2 5 378, MO 2 5RE T T
BHEMTHEY, 2 2 T v &b T 3 —fAD
PEAMILET AFEERGI L. 250 ) vy o003 -
MFRPERICE— & & 2EEA G R & L, ) v 7 [
DA —MOELEKT 5 LI MIET 2 FEEZE L. B
FEEN L, MY Y e Y A D 2 HEE T
BEHFE—V a VI vy T F v THEE L ZBEIADIED
root mean square 2’ 8.4 deg THHDIIRL, EMEL Y
DHDATI,IZ 89 deg &V, AIFOMETHL I L %
NU 7z, &7z, RIEMOBTEEEHNCZ BT, 2 —MD
P EtRERE ARSI A 5 Z L Z1fERd L 72,

ABSTRACT

When human motion is estimated using inertial
sensors, measurement over long periods of time
results in the accumulation of errors in yaw angle
direction. There is a method of compensating for this
using magnetometers, but this method is not effective
in environments where the magnetism is unstable.
A method of compensating for errors in yaw angle
direction without using magnetometers was therefore
investigated. A method was devised in which the
measurement object is defined as motion in which
every link of the body has the same yaw angle when
averaged over time. Compensation is then applied by
reducing the differences in yaw angle between the
links. When estimating walking motion, the difference
in joint angle estimated by the method using inertial
sensors and magnetometers and that estimated by
optical motion capture has a root mean square of
8.4 deg, while the corresponding figure with the
present method using only inertial sensors is 8.9 deg.
This indicates equal levels of accuracy. It was also
confirmed that the integral calculation error in yaw
angle when measuring walking motion over a long
period of time was equally reduced.
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Fig. 4 Objective function for yaw compensation
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