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Development of a highly accurate gait estimation system using inertial sensors
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Fig. 1 An IMU attached to the lower leg to estimate the
relative position vector in the sensor coordinate
system.
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Fig. 2 Schematic diagram of the walking experiment.
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Table 1 Standard deviation of relative position vectors
estimated from ADIS.

X [mm] y [mm] z[mm]  Length [mm]
SD 8.85 18.5 9.07 16.2

Table 2 Mean and Standard deviation of stride length
estimation error.

Cadence [bpm] 80 100 120
ADIS Mean [m] -0.0102 0.0117 0.0264
SD [m] 0.0322 0.0326 0.0321
Mean [m] 0.0253 0.0399 0.0474
TSND
SD [m] 0.0511 0.0428 0.0391

LD V2 E TR 5.
E=|f,—r.| (10)

IMU OFEXIZIEN 7 hAHEE DRAE E 1, SHERE DY)
HEAERZE13K0 0.057£0.014m ThHo7-. HEERRAEE OIS
D& L IMU OHEEEDIZ LS IIFRBESH Y, IMU OHEE
IZFEHMER S - 72,

TN T, BITEMOHEERERIZONWTRARS., HITEMD
HEEIWZIE, vV 7 L— a3 VEMEDOHEE LI B
7 b® 5 [EEEZ W IMU O HEE L2 A R T4 RE
EMC DZEL LTHEEREZHEH L, S50 5 205
FHOTY] (Mean) LAZHE(FZE (SD) %% 212”7, ADIS %
HAWZA RN T4 FEOHEEBAZDIFEHERZITN 32 mm Th
0, FATHIE L 0 A DOHEEREZDIT LS T2 2 &
MNTX7. ADIS & TSND % thid 5 &, IMU OHRED A E
WXV HEERED MO AR 2 LT HWHRENOIELSE B
R L7z, RAZORRE LT, FEHE IMU AEERH.OT
5D RBENOEEND Z &LV, ST o T ERERIEE O
EENRESRDIENEEL TNDLEEZ LD, HXL
BT LR T RS0 58 E 0D H E RE 22 2 e BE B 0 B o
BN G2 D BNPRELI D EEZOND.

5. #8

ARFZETIE, IMU IZES < FISILE R 7 bV OHEE 2 517
ENHEEWCHAT A2 & T, FREE IMU 2 W72 EHEE
OREER EailAd-. fERE LT, T IMU 2SR
BT MLVEHET DX v T L—2a VB FEETEZ. M
RIEENRZ SV OHEEREILT — 2 IKFE L, FERES) )
ETDEERFE LV, A N T7A REOHEEIZOWTIE,
KPLE T bV OHEEFRZEN BT D A REMES R S L.
F72, IMU OH 7Y o T TRBEECOFHAIMERE S M LA Z &
LY, HEEREOR EZons 2 EntsimftiTons.

3K

(1) Collin, S. H., and Kuo, A. D., "Two Independent
Contributions to Step Variability during Over-Ground
Human Walking", PLoS Oneg, 8-8, 2013.

(2) Kitagawa, N., and Ogihara, N., "Estimation of foot trajectory
during human walking by a wearable inertial measurement
unit mounted to the foot", Gait and Posture, 45, pp.110- 114,
2016.

(3) Seel, T., Schauer, T., and Raisch, J., "Joint axis and position
estimation from inertial 40 measurement data by exploiting
kinematic constraints", IEEE International Conference on
Control Applications, pp.45-49, 2012.



