ol

2 HUZSHS|X| X 353 X 25 pp. 203-210 February 2018 / 203
J. Korean Soc. Precis. Eng., Vol. 35, No. 2, pp. 203-210 https://doi.org/10.7736/KSPE.2018.35.2.203
ISSN 1225-9071 (Print) / 2287-8769 (Online)

r

Sx sl USRIl (3t WEHY S SN

Characteristics of Ankle Strategy Responses to Dynamic Tilting
Perturbations

Mats', HE?, HEY, u=y'

Hansol Seo', Hohyun Jung? Dukyoung Jung®, and Dohyung Lim'#

1 MBSt thshe! 7|28k} (Department of Mechanical Engineering, Sejong University)
2 AfOEIA QUAMHASIES (Department of clinical research device, Synex Co., Ltd.)
3 METHERISIEEAIS 2 R&B MIE| (R&B Center, Seongnam Senior Experience Complex)

# Corresponding Author / E-mail: dil349@sejong.ac.kr, TEL: +82-2-3408-3663

KEYWORDS: Balance maintenance (& S X|), Dynamic tiling perturbation (%7 |2I2|2t), Ankle strategy (EFSFEF),
Ankle joint motion (S2E2S), Muscle activity (ZS2HA), Foot pressure (ZX2f)

Maintaining balance is a factor critical and integral to our effective physical function as it relates to the normal activities of
daily living. Of the “hip strategy”, “stepping strategy” and “ankle strategy”, it is known and accepted that the “ankle strategy”
is the first activated parameter to assist in the maintenance of balance in motor output. However, few studies actually
evaluated or assessed the precise attributes of “ankle strategy” in relation to any therapeutic effort tocorrect and/or
rehabilitate from physical imbalance caused by dynamic tilting perturbation. The aim of the study was to identify precise
characteristics of the “ankle strategy” as they respond to dynamic tilting perturbations. Seven healthy male (aged 25.5 + 1.7
years, average height of 173.9 + 6.4 cm, average body mass of 71.3 + 6.5 kg) were recruited to participate. The ankle joint
motions were subjected to eight dynamic tilting perturbations generated by the customized tilting perturbation simulator, and
the responses were measured by 3D motion capture system. Concurrently, foot pressure distribution and the corresponding
centers of pressure (COP) trajectory were measured by a pressure measuring system, and the four main muscles’
activations related to the ankle joint motions were measured by wireless electromyogram system.
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Fig. 1 Experimental configuration and tilting perturbation simulator
for dynamic tilting perturbations used in experiment
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Fig. 2 Reference axes on the base plate of tilting perturbation
simulator for four dynamic tilting perturbations considered in
the current study
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Fig. 3 Ankle joint motion responded to dynamic tilting perturbations
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Fig. 4 Changes in average peak foot pressures over tilting angle of the base plate responded to dynamic tilting perturbations(*: P <0.05).
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