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Analysis of Up/Downstairs Motions

O% ikt (HEK)
Uk D (B KRR

£ alr W CorikKBe)
EOBU A GErER)

Kazunori UEKI, Faculty of Engincering, Niigata University, Ikarashi 2-8050, Niigata
Tsuyoshi TAKANO, Graduate School of Science and Technology, Niigata University
Hitoshi YAMAMOTO, Graduatc School of Engincering, Niigata University

Toshiaki HARA, Faculty of Engineering, Niigata University

Key Words: Biomechanics, Human Engincering, Up/Downstairs, Conductive Rubber, Pressure Sensor, EMG

1. #E

ITAE, AHBERICEWTEBECHEE D DI L
—HRT AN —FERIELIEY, BEE2EVWAo—7Z
EWLTWHAMN, B ORR CIIEEZRIAL2THRIEA
LHigvy, E£7, ZENIZEBWTHHAAERSTHY T
WIEENKRITBELLFET I I N LHBEORELICE
> CIIPEB AR O BMIBIL B B AR B W TYI A MM
o TWA., ZoX ) BB LT, BEABEIE
BOBITE A A A= AR L, HHEBIENS %
BEBITAZLIBEETH AN, ELoBRFEN BT
K icBE AT ) - ) 133/ <, MR EEITRY
EbRVWEITHS.

I TAPETH, BEHEICL DEPHEORE DREE
AEEER O RESIE S, BAALE, B E2NE L, PEE
AEERMEICHE O BT 2 HFOE L UERFENB AN
BT D FEEERE L.

2. EBRFIE

HBRTH, /Ay MUBESE A A Y AT
BEA%, A&7 Lo REHELLE, 2~3F5 M EIN
U ARSI L YA EThTRRMELL. Zhb
DERERE AT HPEEAMBEOHIELRM L 2.

Rilord Lo, BEEBYI AV 2HREIZES
B3 OEMAT— 7TV TREEAZME L, %
o, RilifHEALOWME T, BITWEICfibh 5 R&MH4
KIRESNG, KRB, 7 A0 3@ L, L47
CTORMBEEYEE L. ¥, BBBEDNE T,
1R &) I HBRE R E~— b — %20 ), #8
MOBEZ8mmET A A AT EACTRELE. Zhbo
WE R RIZDLTH (Direct Linear Transformation technique)
TEA LU CEBIEER Y SR TR AR L.

ERBE LT, HHAEIE, BITEEIOm, AT v
T E20emDBn BEE A (Step ATHR) , AHOK
WTELMEREN T HERABEISHE, BT X H26cm, 2
Ty 7B E18emDBEE B (Step BTHR) , £, Akpk
Bofl b UCTEMARESE, BITEE 200m, A7 v 7H&
WemDPEEEC (Step CTHER) 2 FNFhEELL.

FRATTHE, DLTHEIC X » Tl b ZRTEES L U
TAYI I Fy—2¥kS%&, BIEES, HBLL, MM
EDBEEWH LI L.

3. TEAERIS L UER

—fz, AREBEELE A58 L0 bR Y G5B
BEAMIELD. W-T, T2 CHPSBETHMEORE RO,
ZR 2~ 41T, BRO—FIE LUTERERRABEO#
BEIC L BEBA (K2) , BEB (BW3) , WEC (X
4) ThEAOTEE LIBTENO @ AT 4y 287 Fv—,
(b)) REIEAEAL, (o) £RMEAE, (d)4 2N
e bac L, $, BSIcBWT, BB
Tl 7 — U =SB EFT) L, Sl M, gl &
RO AR E R L.

2 ~4 (b)REENBICOVT, FEHRPUETE R
Y, TC (Toe Contact)m b IIC (Heel Contact), HO (Heel
0ff), TO (Toe Off) OMUZIEN LANRH LD, T /=W
O IENZIZ AR D1 Y, TSI 2 B g i) 44
F< Ry, BBERETTTIC, TODEMEA T < 72 DM A
MBEND. ERMIZEBVCIIFSE A TCERRBILLT & REE
DA R BNDM, BEB, CTHHC, TCOENMITE
FIESL LSHTCOF TR LALTWA, %7, TCOEN
VBB OB IE S BN R Do LR/ 2800 A s &
has.

&2~ 4 (c) (d) OMIHEEL T, EhEhoiirs
[ B DA e 40 E A3 ABIT A2 BT 2 T A BEZSALMEEH A5 K & <
L BB TES, Zhizs L, ELARICIBVWTREY
14 JE AP B DGR HE 21T 2 » TR0 CA LT 54t
i, KBBXUBMAELE GIHEE LW ENRBTE
5. WHEAITIE, TR L O AR & G ICREB o8
N A AR @ A2 Wi [oh 0% - €l d AL /A NP A58 (2

Ri Hip

\ﬂ@@@ @OOOL

L5—/q
RS Knee
uxsm l
I8 R§— A
r , 4R
| Ankle \VY )
m m l_w;v }

® ProswreSensor %0 Land Markers

Fig.1 Locations of Pressure Sensors and Land Markers
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Fig.2 Downstairs of Step A
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Fig.3 Downstairs of Step B
(a):Stick Picture,(b):Foot Pressure
(c):Left sepment Angle,(d):Right segment Angle
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Fig.4 Downstairs of Step C
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Fig.5 FFT of Right Rectus EMG
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