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Abstract: In this study, we defined feature space of walking trajectory to classify severity of Parkinson's disease (PD).
Fifty-seven PD patients and 24 healthy elderly people walked at least 30 steps. Then 6 feature values of ankle walking
trajectory were calculated by the acceleration data. Feature space were determined based on these feature values and PD
patients were divided into mild group and severe group. The healthy elderly people is differentiated from mild PD patients.
This results indicate that this feature space has potential to detect early PD patients.

Keywords: Gait analysis, Machine Learning, Parkinson’s disease

1 #E

AMNZ & > THITIZ B EAEFTICRE < B 5 KA
ETHsH. LT, WBRKOPITITHBITOWREBICEE L
RIEFTHLONRH 5. Brloi—% Y U9k (PD) BEIC
BOWTIEEMERBITNELSZ N ML TS
[1,2]. PDIZMMND R— 33 v OREIC L 0 AL D%
BHREBO—FTH D, EEEER & LR,
EfE, EERE, RANHEENOITOND. BHITIC
BWTII/NAN BT « IEBAT - < AERE L VS
TR 2 A TIRE N - DIV D [1,2).

ZD X 57 PD BEOBATIRAEITER AR A B 5
SWTHHEFRETH D Z ERRENTWS. Hausdorff
DIXBTO U X AOEBME L ORI D 5 X R
PEZRIHREEN PD BH & EF g CRAR DM E 72
HZLZARLTZ[3]. FIC Ota B Z b DFEHEZ /7
BOEDZ LI LY BERUEE O BEEEICEE LT
PD BEOHATIRIEE D LTZ[4]. LU, #ED PD
BE L EE RIS O BEIIATOIL TR, T,
BEED PD NE EN LRI OLA, fEHENT KT
18) & BEERIEIR AT L2272 T B [5].

PD [ OBTIIHAT Y X ALSDOIERD D b RS

FEEBEGES AT L - VR YTA (2016451 A 21 H~22 H « L&)

FHNDZ ERMBNTWDI6,7]. Bz, HOIZEE
BLEIZRET 2 EE OIS W TH PD B L/ &
E CRRLMEEZRTZEERE L TWAIT]. LoL,
REWENOBEH INIEROBIEOHF T, EOIEE
MEEEE PD BE L E S E OTIREZ O TE D
IR I TR0,

Z ZCARMIZE TIIBRTHLNE T — X IZEED W T, B
PD & LdE s OSATIREEO a2 Ek T 5.
UTFIiZZoF#tZ2rd. 97, EEiaEosimlc i
75 6 MEORBELZERTD. TNALORHEICK
L ERT T 21TV, ZIRICOFHEEZEM 2 ERT 5.
Z U CERR LIS EZEMICB VT, PR— h 7
Z—< v (SVM) AW THOEsE ST 5. 58
el M Eln s B PD BE ) B LU [ PD &
HEHEEPD BEE] O2FBEICOWVTHEET 5.

2 REBAHE
2.1 FHAIAE

3HIMEER LOAREZFHIICE LY =T 77V
& (TSND121,ATR-Promotions, Fig. 1(a))% Fig. 1(b)
DI RTREOIMUNCEE L TR EHE % &t

SY0001/16/0000-0155 © 2016 SICE

- 155 =



[
(a) )

Fig. 1 Sensor device.
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Table 1 Participants Data.
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Fig. 2 Gait trajectory of sagittal plane and turning points.

Table 2 Turning points of trajectory estimated by motion.

AEIR 1 HBAHT EDDOELAHEN SHN DR
HEIm 2 ROMEABMTRL EN 2R
2EIR 3 BEDEXHTIRNEDD R

2.5 HNEEIREE

VERL U 7= R 2 WIS B T Dy saant &4 5. Abf
72 CIE M Sl & B PD B OREM) B L O Tt
£ PD B & HE PD BRE OB ICBIT 5 2 o043
WREMET S, SEGBOMEIZIZT VT VERERBEK
H—FMZ LD SYM Z NS, F-, BEL-2To
SVM (25t LT 10 23 EI TORZERIE 21TV, 47 HEER D4y
FHRRE T 5.

3 R

Fig. 3(a) % milind, Fig. 3(b) (2 PD B3 OAATHL
HEOFZZNEIoRT . BuE RIS & lE o
HBATEE T T T mIc B W T R&E 2L E R Lz, £
AZKT LT, PD & OB CIIEIT 516 T OEENIfEH
B LB LTS o T

Fig 4 2 ER 0TI X - TERR S vk re & 22 /i
DX OEDK AR EIZ OV TRT . Fig. 4(a) 1X
B—FRkSy, Fig. 4(b) 125 _FERS O AR TH
%. Fig. 4 OR{#ICHE S TV AT BEOER S
PRI, 13 IHE M, 46 IXETHATHY, K
M & HITNETFIZDE S 1-3 TOREENEVIELILT
W5, ENENERST DR ERITE —E T 44.5%,
HOEWS T342%E o7 T LT, “ODERST
DBRFEHEEGRIT18T%TH -1~

- 156 -



0.14
0.1

fAE A M [m]

0

0 1 1t4
HEFTA M [m]
Fig. 3(a) Ankle’s trajectories of a healthy elder.
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Fig. 3(b) Ankle’s trajectories of a PD patient.
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Fig. 4(a) Factor loadings of first principal component.
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Fig. 4(b) Factor loadings of second principal component.
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