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ABSTRACT — Archery is a static sport, Detection of
any  movement 15 bepeficial in ensuring  shooling
securacy. Thus, determining  the relinbility of any
detection instrument 15 paramount. This study aims to
ascertaiin the postoral  balance,  hand  movement,
muscular activation as well as heart rate of an archer
using Shimnwer sensors, An archer was observed over
lwe different tests {A&B). Test A with [ree movement
while B with restricted mevernent,
Kolmogorow!Smirnov est was utilized o measure the
reliability of the sensors over test re-test in two different
tests. The Kolmogorow/Smirnoy test re-test reveals a
significant difference berween all the indicators in both
tests A and B, p < 04K, IMUs sensars appear to be
reliable i measuring some physioloaical indicators in
the sport of archery.

L. INTRODUCTION

Current mnowvative  advances  roinforee the
utilization of mertal measurement anits (IMLUs) as a
practical alternative for the appraizal and measurement
of exercise performance bevond the motion analysis
loboratory [1]. These TMUs offer vanous  potential
prints of inerest over conventional - marker-hased
frameworks, they are litde, cost-effective, simple to set-
up and empower the apprasal of human movement in
un unconstrained sitwation [2]. This implics that these
universal advancements may  have the capaciy 1o
possibly quantify human moverment and give feedback
with respect o the nature of the movement performed
[3].

IMIIs have been ofihzed in vanouws ways from
evaluating energy expenditure [4]; to gait analvsis [3] to
medical  observation  [6]. These  sensors have
pidditionally been utilized n the athletic feld and sporis
such as skiing [7] and golf [8]. Hecenily, the usage of
IMUs as a technique for tracking gvm and rehabilivation
exercises have been examined. Lin and Kulié assessed
dato collected from IMUs o the hip, knee and ankle
during vanous lower hmb works pot, Information from
the IMUs were wtilized to estimate joint angles; with the
authors companng the [IMU-derived joint amgles 1o
those gquantified via & marker-based motion analysis
cupture system [9]. Despite,  the  aforementionesd
development, however, the reliability of such scnsors
are often neglected or not reparted, The purpose of the
present study is to test the reliability of IMUSs sensors in
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measuring the posmral sway, hand movement, muscular
activation as well as heart during executicn of archery
relited technigues.

1. METHODOLOGY

Atotal of 4 IMUs Shimmer sensors were used in
the present study to determine the posiural balance,
movement of the bow, muscular activations of the
muscle flexor digitorum and extensor digitorum as well
as the heart rate of the archer. The cxperimental
protocol was implemented in two parts, In fiest part
iTest A), the archer was mstructed 1o sway [rom the
center of s gravity while holding the bow meanwhile,
in the second part (Test B), the archer was permitted 1o
limit the movement so as 0 enable the researcher 1o
discover whether the sensors have the ability o
differentiate the selected phyvsiologieal indicators i the
two ypes of the postural positions. Two shimmer
sensors werg attached 1o the lefi muscle extensor
digitorum and the right muoscle flexar digitorum o
obtain  Electromyography (EMG) signals dunng  the
performances of  the  archery  relatcd  movements
described previously, All the data were streamed in real
timke al a sampling rate of 51.2Hz using an Android
phone and transmitted via Bluetooth for fomther anolysis.
The arcas of all the scnsors attachments on the archer’s
body are shown in Figure 1.

Figure 1| IMUs sensors” location attschiments on the
archer's body,



