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The equilibrium function measurements using a markerless motion capture system
with Kinect
- Features of head sway of healthy individuals in static and dynamic conditions -

Kinji KUSUMOTO

Abstract

The purpose of this research was to examine head sway, which is considered a useful parameter in the body
equilibrium function in different conditions. Microsoft Kinect, a three-dimensional human tracking sensor
with no reflective markers required was utilized for the research. Twenty-three healthy females (age=20.5+0.8
years, height=158.2+5.4 cm, body mass=52.1+6.6 kg, BMI=20.8+2.2) with no visual, vestibular, or
neurological impairments volunteered to participate in the research. The subjects were instructed to perform
both legs standing with their eyes open/close as static conditions. They were also instructed to perform
stepping with their eyes open on three different tempos (72, 96, 132 bpm) using a metronome as dynamic
conditions. The results indicated the features of head sway in the static and dynamic conditions. The subjects
in the dynamic conditions demonstrated more head sway than in the static conditions. Particularly, the

subjects with stepping on the tempo of 72 bpm indicated unstable head sway compared to the other tempos.
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®1. BEFECBESAIS X T L
PCAXy 7 Intel®Core™ i5, 13 inch (1280 x 800), 2.50GHz, 8.00GB, 64bit

0S Windows 7 Home Premium

Kinect Kinect for Windows, 30fps

Gl 71 7 Z 2 Kinect Balance Measurement System version 1.5, Scratch 14,
Kinect2Scratch SDK1.5
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Bl [Pud]) CORIRERAZIT-72 &b, FHEEABO» 5@ % NI T - 72

FHIBRBE I, R AU X A B IRREA 2 A L SR WEINTHL WENTIF - 72, Kinecth 5



Kinect# v =A—-VAT=V 3 754 7F 2 VAT AL LOPHIRIGGH - REFORERWIIIEL KHABIE BT AFREOHEORE - 35

DFIRIBF OWHFIZ 2 R W E D ICEFH DAL W Ciro 72, 72, B X 2708
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i | A RN JE B A B R
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% 57 1% 0.40 0.39 0.37 0.05 0.05
LHEA ML A 0.04 0.39 0.35 017 0.14
TR 1 20 88 -0.18 0.18 0.23 0.21 0.18

£3. ETH@A (YER) ORMECEECOENZEROHERBERE

11 T D S TR SR BB
B HR PHR 72bpm 96bpm 132bpm
% 57 1% 0.03 0.06 -0.06 0.04 0.01
DHPA ML A 0.22 0.14 0.14 0.38 0.33
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x4. gikAE (ZE#8R) OFEPEOHE L OENERDOHEBERE

i 1 T A ST AR B S BB
B HR PAHR 72bpm 96bpm 132bpm
I 57 -0.08 0.31 -0.37 0.04 -0.01
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7 VRTHIE S D, ARBEFE o FHIIE R 308 [ 1272bpm 12362, 96bpmi3484%, 132bpmi%664%
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UASL72) LT HRENL Wz —F, BuT Y RORBAIRK D OEE S AHI#H5 ) &
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FLA (7T4+3255), FRMREE (108+394) Thol:. MEDHEENS, TG EFEHND
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ZIRICEIEGAT I % O 7o AR SR O BRIR B0 A PE &2 2807 T v p M RIS, BB AT ISR
A5 OB, Y RREBRBEOMER, w7 TR ORRIE R ER AN D B 2 &b ERIFITIR
LCTwa!" —J, Kinecti 3 FEM 7 — 2 BOBMT /N4 2 & LTHIE S, LRt TH Y % h
B~ — N — 2 AEE T HENELE—Ya v F Y S F Y VAT ARTARRICLTWA. Kinect
OURERTEHT 52 & T, Bfli e ZRITCEESHTIRIR 2 AT 22 L. —HREICBVTLE
72 EH RS RE R Y — L & L CA B ORBBINEIHTE 5.
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KFgEIx, RKEH T LETr — L&D+ 7 a3 ¥ 7N, A TH SKinectt ¥ — O ZHH L,
MECHE L Y= —VAE—V 3 YF X 7 F v VA7 A CHFHLIROERILZITV, ik
T RS IRTE & SR B A BV E OFF B2 MR L 7. AR O RD 5, B A B Erh O IR LB 13
LM ARE L ) S Ah, ET, BT NTOHBTHEINS 5 2 L2355 o 7z RS ORE
WA TIIHEOERICR S BT 525 2 L0 o7z, GRIEAEZ DRI R4 g Oxt 5%
BEMe L, BEFRCBTLEEMED L VIZIEHRHAZH SN T2L0EPH L L ER L.
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