2005¥: FE ¥ MO

S CHSI(CICS 05) ==&

ASN JIE5E9 A S
NEFINE

£ 0| 8¢t Holu| $Alo
AXt HE

Detection of spatio-temporal gait parameter for hemiplegic patients based on an
accelerometer and footswitches
(Preliminary study)

OJEY]T, O\ AFT, BAZ", WAL
Lee Hyo Ki, Lee Kyoung Joung, Kim Young Ho, Park Si Woon

Abstract - This paper describes the detection of spatio-temporal parameter using an accelerometer and footswitches
to evaluate a symmetry and balance of hemiplegic patients. We detected gait data using a 3-axis accelerometer that
mounted between L3 and L4 intervertebral area and footswitches made by FSR-Sensor attached insole. To minimize the
error of the gait parameters to be detected incorrectly in case of using only accelerometer, we enhancement the
performance of detection by measuring an accelerometer and footswitches data at the same time. So, it was possible to
detect more accurate gait parameters. As a result, we can confirm the symmetry and balance of hemiplegic patients. In
the future, these results could be used to evaluate the walking ability in hemiplegic patients in clinical pratice.

Key Words :

.M 2

Hokd) #xpeh 22 B Aojele A7 M- o) By Q
AEE vl BAgony AY Hae Ans: i)
Hele] g2pge] Bop Auzd vy PYrg Qe 339
&E G498 BPR Y N29 AR, Y3 (Force plate)& A
48 FTFAYE £, Y FAE, SAYG =4, 1y A
F4 % OFd Wl 92 HZdE MERAE o &3
of RYg ¥4 d77t #28] o)Folx il Uk Moe-
Nilssen® HFHde 428 &Yl RegR Yo AL g5
ZhER A3 FUE R Ay, g g $48s 2yt
H30[4]. Zijlstra 5& 7MEEAE o] 8alo AT ny
W B i 7Hs4d e AlAlsaus]l ey 2e 2
dollle e 1Y NEE A3E delo wed AR 2
. F8l debu] Bl AWl 96 Wit ry shsn A
27F BgEA v, dg2s 340 go] BEAgxel A
F7F vERH @Ec

oo ¥ Afo A= Hrulu] #AEe] BHAH nyow
datel ZteE NERe T B Ht ous 9HL ne
stazl gl E2LANE RYAA Y5 dolyE
of Hrlyl BA2RE P wy AN HEo

A 270
HEHRRE: RIBPISASE WTHM HLRE
AR RIBRE RS WTER Kit- I
RV EIGH BEEER MK WY

Gait analysis, Accelerometer, Foot-switch, Hemiplegic. Gait Parameter

22 B
2.1 A ¥ iy

2 ATE 959 ZEAEHAN Nz $A H4EF 47
F Aot BEVE AE3A F2 I0m oY FF Byo)
Ve 82 149 e A¥odes FAch @A 104, X 4
ol on, niy] AN = 59, +F 69olAxn, HF ¢
& 53521024, W A 166.3:87cm, BE AF 636+7.7
kgol At

22 £ Al2™

AHE T AN2de 7]EY &R 24 Axd
[6]el X293 A58 $4¥ ¢ UAEE F7l8iQn oy
A5} By 54 2y A3 BFHLA 35 EE
A E o] 48 At 24 Al2ge AA AMRYG $HB £
AR2 Yoz, AARE A4S AR ZA9x A
ARE ZtZe g oldz2a Yuz P FARE o
g8 A58 AD U F dzgo] AFEr) 9% dejHe
Z¥an, FARE $48 ATE FN3 3T, FAd Hol
Az 2 EYHE 98 Mg FAL olgsd PCE AS$Y
2y 1.(a) 33)

By 74 A3E 3% MEEAE AFAd e §

2 d479A



P
L Accelerometer (3 axis)

J Footswitches (8 tools)
1

p
[ Microcontrotier (PIC)

p
| Rs232 (Max232)

@ - FSR Sensor

(a) (b)
3% 1.(a) 34 AxdY ENY FHE
() F2AR: BRe] 23 AN 9%

{ Analyzing PC
\

|
J
N
|
L EEPROM (24.C515) L
|
J

fag

23 tlols &S 2 £

HolH H5& dstd FAEL stsEAe 2HN2PS
sy wWed Agsn, F2HXs Base gl= BPow
HHE F ZelEe] Qe HA MM H478 10mE Ysh= o
2 AEE A% e Age FA @gtod Awe

A AL 558 FLER 34 Mg x Holgs =
&9 delH e 47 60Hz, 30Hzo 423 &3 A/DsA W)
2elol ARe & PCE Heste] BAsGo)

Hvia] @25 HEge ERdzen, A4ARE g
A o] 125 PEHHX P Y¥o] Yy} GR, By
ARE A7) Aste] £2929 do|HE wol 2+ By
47hA dlol8 FelA wEH HHY 715 sbd #$ dol

B g o] g3ty

4P (cadence) = Y H(step)F2 A&, nsz
Zleycle)dll s 5 8o} 7] Wi B4454E nge) nzy)

2 AdEH, 452 @9 29 4 A2 ANSNY. B
e Qe BHE YAT|dA e F7)9 2y 3
71E & Fr= 7&‘3}7‘]“* A5 54 upel weig A A
b A Bx ¥e A4t A7) o] EAYA o)
B F 23y A g4 1]?‘;"“ FE RE9 oy %8 ol &}
ATk B AXH(step time)e Hululgzie] YA 2 FEHA
& @oluy] fiste FA2 B AP $F B Aoz UYr
o 12 Adsigo A& ¥ AL Q2 we wxEy
2] 7I(heel contact)| A 9F o] w¥) & HRA7|AR e A7}

olel, #% B AZre 3 wdlelnh ¥ (stride) NTHE HE
2 A} $% 8 N2 $o2 AAgste] AMSHHT.

23 el A o g

AAE NEE delbe &

A el R)
7} Bo

EAHE] F2 g
A gk, ﬂiv}HVéEﬂ A% %x}a«l A 58 A
57 14 2 aldr mEtx E dFE stEE by
g JhA 3z %Qﬁl 437 oHE AT} RYAQES
AEsl aAsnz A9 E292 dolge vmalgen, 1
k| 3% 2% 39 AAEAL. 2y 264 HEo H&
B By F EE AFwozE HE wyay
A7l Azs gatx @7 g2e FEEy] ojgen, 1
At 7tEE NEgo R AHA AA F 27 T uyge

& F2 A% NG FE Yo

a9 32 DY A X29X A vid 29 s
gal AFurdkel dolHE Q8] AR Ee B 2HZo] A
2 5 3on @9 A4E 94 /MEE NZED BYAAE
e z} 39 29X FE Histep)?t AEHA 2. sEE
*1t 2 R HAEA AA 24X H2o 24 JYgoez By
AAES Fro] RAFA HEE 5 Aot wWopy
é;lx}a«l ivﬁ—_ AYAE 2 9o wety gAY 2 79
A A= g2k H, 2o wet siEE AZger By F7)
4 8 A A48 I § &S FAsNh

r‘ﬂr

v\-wmd\,

r 2

R -3 - HRPY —— JRYY - BAUN ]
® 10 1 12 12 14 [

Time(s3

a9 2. #F Hoy] @39 3% M4
HolEist 293 vloly vz

-

ana]

2
AT HPYPY — VEVY —— BAYRK
78 e 86 < ©5 10 W5 11 116

Tirma(s)

a9 3 95 ok BRY 3% EE

diolej g} T AX dlolg v
E 1, X29AE o] 8% #x59 RYAA 2345
- - - - - o
suct| Sex | hemi. | 505 | ion (me)| smetme) | e (9| o | 10 | ey
T | F | Roht | 8380 | 9780 | 1816.0 | 66.950 | 0.170 {0,908 | 2570
2 | F | Roght | 7923 | 8500 | 1642.3 | 21533 | 0.464 | 0.821 | 36.223
3 | M | Rioht | 8391 | 11384 | 19775 | 47.367 | 0.211 [0.889 | 29.134
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