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The development of a new balance ability measurement system
using Kinect and basic study

Kinji Kusumoto

ABSTRACT

Balance ability decreases with age, which can lead to falls and fractures. As a worst case scenario, increase
risk of fractures to the elderly may require primary nursing care. I developed a new body balance
measurement system that is three-dimensional using Microsoft Kinect, which is a controller for video games
such as Xbox 360. Kinect is a physical device that consists of a RBG camera, an infrared depth camera, and a
microphone array. One of the Kinect’s remarkable technologies is the tracking of the skeleton without the use
of reflective markers. In this study, I examined the reliability of the system. Twenty healthy females (age=21.0
+ 0.8 years, height=158.3 + 3.6cm, mass=53.1 + 4.9kg, BMI=21.2 + 2.0) with no visual, vestibular, or
neurological impairments volunteered to participate in the study. The results indicated the system had poor
reliability in anterior/posterior and medial/lateral directions (ICC=0.35, 0.48); however, it had excellent
reliability in superior/inferior direction (ICC=0.94). Although the new balance measurement system showed
poor reliability, I think that I can improve the systems program and review the method of measurement. |
believe that Kinect will become a more cost effective and easy to use tool for balance ability testing. I hope

to see the Kinect system used in physical therapy and sports medicine facilities in the future.
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FHHIBE SR 12, Kinect for Xbox 360 (Microsoft Corporation) B X 8/ — h#EI,Sv 2~ (SONY
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Figure2. Scratch®®IC L 3/85 > RBEHEHRIS X7 LD 7OT 5 L
(Kinect Balance Measurement System, version1.0)
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Windows SDK 18”12 %%~ 7 )V 71~ J AKinect Explorer-WPF& VTl L7z, SHHRE
WETFREICRTEB)THS.

- Color Stream: RgbResolution640 X 480F ps30

+ Depth Stream: Resolution640 X 480Fps30

- Range: Default

- Depth Treatment: ClampUnreliableDepths

+ Skeleton Stream: Default

+ Chooser Mode: DefaultSystemTracking

- Sensor Settings: Tilt Angle 0°
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L

AT 1 T 2 ICC 95% CI
Y& 29+16 29+16 95 0.87 to 0.98
X 39+15 36+18 48 -0.29 to 0.79
VA =3 186+4.7 22.7+80 35 -0.63 to 0.74
iV AL 759+416 82.6 +55.5 60 0.02 to 0.84
LUEERENT 2150=1754 251.6 2137 91 0.77 to 0.96

All data = Mean £SD, ICC = Intraclass Correlation Coefficient, 95% CI = 95% Confidence Intervals,
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