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Measurement of Walking Pattern on Joint Angle Using IMU

OYuna Takatsu (Nagoya Univ.), Yasuhiro Akiyama (Nagoya Univ.) ,Yoji Yamada (Nagoya Univ.)

Abstract: The purpose of study is developing portable mechanical unit that measure walking pattern. We conduct walking
experiment with inertial measurement unit and joint angle while walking. We calculate posture of unit within three-
dimensional space using measured quaternion. We also verify accuracy of data using motion capture.
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Fig. 1 Gait cycle
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Fig. 2 IMU sensor

IMU (X HEBICERE, Z Lo IMU TG E 24 L&
HELE E—varydy 7 Fy—Ho~—nr—I%, &b
HoOWMEOH O SERE NN EICM Lz, o7
VU 7B IMU, E—Ya Xy I Fy—L b
100 Hz CFHEIL 7.

2.2 BfFE

2.3.1 IMU OF — # fiiht
ARFEBRCHIA LIz 7 v —/ VISR % Fig. 3 (R T
FLy R LO#ITH X X o HmTh Y, XZ Vi
MRy RINVOFIRE THD. IMU NHIT7 +—H
=F TR EbND. O IMU EERO X, Y il
IEEHRIBR AR O REACHBIS LD, k7 r— VL

JEREREEAATHNC AT 5 &, IMU B E O b D i
DOF MDD, ik Fig. 4 £ OI2 XZ VIR
L, FEMEREIER 7 soxt U Ce 3 &2 ki B olaldsr
L7z, 20%, RO XD ICHBEFAELRD L.
(sholder) = Tupper arm — Twaist
(ElbOW) = Tower arm ~— Tupper arm
(Hip) = Tthigh — Twaist
(Knee) = Neg — Tthigh
(Ankle) = 150t — Neg
232 E—va Xy ST ¥ — O
TBEICSHE IS XTI L 2 2O~—F—D
NEIEHRND, 28 E2@DH7 VAR L, Fig. 30
L2 DRT D XZ Fihi~DEE KD DH. ZD
NI R Z Xt L TR TADOKRE I &R
O EoRERE U, BSAEEZREH, IMU ( kﬁ
HEE L BT S,

3. EBRBREEER
3.1 EERHER

2.5 kmh OBTLELNTE | STRMICE T 5%
IMU EOVE—V 3 % 7 F v —Ia RO KK Lol
Hn £ L & BT L O OMEE & Fig. 6 & UM Fig. 7 1T/
I TR, MBI AR & e D RIS HC 3T
DTS EFELTHHLTWS, £/, HEDOEX
BIRRE A PERRT 572012, 6 Hz Tu—/ 3R 7 ()L —
WER AT TN D,

K 233 5 7o ois, oA E <y —
MOAEE D 9 BTEM & HC TOHAE (A E) % i
L, WIIZ DWW TRV i 72RMSE, FHPAMRHELR,
RERAENZ DV TR “RARZERMSE, # 5 L, £

DFER %A Table 1 (T3F. [BIHAFA FE OB —feihze
RMSE 22U\ T % Table 2 IZ7R7.

3.2 EH

Wbz oL, BfEiAEN Y —7EE2s & IR
EPMREL o> TWND T ENGnD. RMSE, % /.5 L,
3° ~10° ORI OBETBAFICB N TRE
WEEBZ D, REBRKRICOWT, TRICEWTR? >
09L72->THEY, HMTEARLLTUTE) ZEBTET
WD ERHIEL 7=, E7z, BE O O TR
FEOBENKE 25 b R o7, M FER
NEEDEHR Z PR TE TR H 7 IMU 12351 DA AEA

- 3048 -



‘ 0: Origin of global coordinate

Fig. 3 Global coordinate
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Fig. 4 Coordinate for analysis

Back view Side view

Fig. 5 Experiment view
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Fig. 6 Angle in sagittal plane
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Fig. 7 Joint angle
Table 2 Values for joint angle
Shoulder  Elbow Hip Knee Ankle
RMSE 3.77 9.27 3.88 5.41 7.93
R 0.98 0.88 0.94 0.99 0.98
RMSE, 3.47 8.90 4.46 11.17 3.27
Table 1 Values for rotation angle
Upper  Lower Waist Thigh Leg Ankle
arm arm
RMSE 4.47 3.40 1.44 8.56 7.33 4.84
R 0.97 0.99 0.83 0.97 0.99 0.56
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