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Abstract

Journal of Sports Science and Physical Educalidx: Received: 10 January 2018, Accepted:

15 February20181 The purpose of this study was to investigate the muscle actiatioe
quadriceps and the hamstys muscle during forward lung€&he study was performed using
wirelesselectromyography (EMG) sensor placed on the interest muscles. The parameter used
was the root mean square value during forward lunges activity. The results demonstrated that
the rectus femoris muscle was more dominant than the biceps femoris musclerauinitgal
movement when the knee was in flexion direction and thewe® in dorsiflexion. A linear
relationship was initiated between the raw data and RMS value of the EMG signal of the rectus
femoris and biceps femoris. The motions elicit eccentriivaens of the hamehg muscle

groups during lungactivity.
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INTRODUCTION

The forward lunge is regularly used in badminton and is recognized for theplygical
demands it places on the lower limbs. Despite its common occurrence, little information is
available on the biomechanics of lunging in the singles game. A-biased pilot study
confirmed the relatively high frequency of lunging, 15% of all mosets, in competitive
singles gamegKuntze, Mansfield, & Sellers, 201.0A lunge is a singkeg bodyweight
exercise that works your hips, glutes, quads, hamstrings, core, and thHe-headh muscles

of the inner thigh. The forward lunge is a common rehabilitation exercise that simulates many
activities of daily living. Clinically, variations of the forward lumgxerciseare implemented
with the intent to target certain (Fanrckim| e g1
et al.,, 2008 Forward lunge is the most common exercise to build the lower extremities
strength. The muscle involved during the forward lunge is the most used muscle in our daily
life activity like climbing up the staircase, walking up on the incline surface, tieshmss;

which arequadriceps, hamstring, and gluteus. The main aim of this study was to determine
which muscle is mainly used in performing lunge either rectus femoris muscle (front muscle
of thigh) or biceps femoris muscle (back musclelodt).
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METHOD OLOGY
Participants

The subject waauniversity badminton team male single player, with heagi77 cm, weight

70 kg,and age?l years oldHe was healthy at the time of testing, which was operationally
deyned as no history of previous ankl e, kne
i npuence his ability to perform the forwar
badmnton training and physical training. The participant is a rltgmided player while playing

his sport. The participant was given a verbal description of the study procedure, the opportunity
to ask questions and the demonstration on how to perform thartblunge.

Experiment design

Thesensors of the EMG wetecated at the muscle that will be tested. A sensor was attached
at the middle of the quadriceps which is the rectus femoris using a tape. Another sensor was
pasted at the posterior side of thegh muscle which located at the bicep femoris muscle. The
rectus femoris was located at the middle of thigh while the bicep femoris muscle was
located at the middle of the posterior side of thightas showed in Figure 1.
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Figure 1 Muscle interest in forward lunge

Procedure

The participantvorecomfortablesport attire with short pants and was barethotng the data
collection T h e p adorhinawct leg (a mdredused leg fapving during the badminton
game) was used as thetang limb in the forward lungmotion. Hestoodin an anatomical
position and the photos of the anterior and posterior view of the lower limbs were taken using
camera to make sure the participant hasathy standing posture. After checking all the body
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posture, the sensors on the leg was checked and switched on to make sure the sensor works.
Usually the dominant limb was determined by kicking a ball. The dominant limb for a
badminton player can be fiteed as the preferred limb to move anteriorly and bend the knee.

A proper forwardlunge can be standardized by few important factors. Firstly, when the
participant was instructed to start the exercise, the participant has to step his dominant leg
forwardand make sure the eye is staring in front, the body (core) must be maintained erected
and perpendicular to the floor. Once the participant reached the point of forward lunge (the
knee in front must be either in right angle 90° or less than 90°, the limbdoeust be fully
stretched until the limit, by checking this, make sure the angle of the knee as largest as
possible), he was instructed to immediately push backward through the dominant limb and
return to the full standing starting position. The testeodbeside the participant to give the
instruction of 5 repetitions. The EMG sensors is put at the middle of quadriceps rectus femoris
and hamstring biceps femoris using &as showed in Figure 2.

Figure 2 Demonstration of forward lungaurfterior view) and (side view)

Test protocol

The subject is required to do 5 times of the forward lunge for the right Tidosubject need

to keepthe upper body straight, with shoulders back and relaxed and chin up (pick a point to
stare at in front sbe don't keep looking down}e need to lavays engagéiscore and step
forward with one leg, lowerinthe hips until both knees are bent at about al@free angle.

The front kneeshould bedirectly abovethe ankle, not pushed out too far, atie other knee
doesn't touch the floomhe subject needs t@kp the weight ihis heels atiepush back up to

the starting position.

Data Acquisition

The electrical impulses (action potentials) are transferred to the different muscles in every part
of our body when the contraction of muscle is happening. Action potentials (those electrical
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impulses that send signals around your body) are nothing mameattemporary shift (from
negative to positive) in the neuronds membi
and out of the neuron. And this action potentials cause the muscle to contract when they reach
the neuromuscular junction. The EMG systgas used to determine the amount of the electric
signal produced during the contraction of the muscle.

Figure 3 Trigno Delsys Wireless EMG system

Trigno Wireless System is a higlerforming device designed to make EMG signal
detection reliable rad easy as showed in Figure 3. The system is capable of streaming data
digitally into EMGworks software or 3rd party software, or via analog channels for integration
with motion capture and other 3rd party data acquisition systems. Full triggering features
further expand the possibility for integration with additional measurement technologies. The
Trigno Flex sensor is an EMG biofeedback sensor designed to be used exclusively as a
component of the Trigno EMG System. The sensor is designed to accommaskiehraseds
requiring an expanded bandwidth range-880 Hz) or an expanded amplitude input range
(22mV rti). The original recommended parameters of the standard senstBQ24z, 11mV
rti range) are still available as well.

Data Processing

Thevoltage of the electrical signal produced by the muscle was recorded with time using the
EMG system. This allowed us to evaluate the amount of the electrical signal produced by the
two different muscle during the forward lunges was done by the particlaosing the raw

data, we first plot a graph and make a comparison between the rectus femoris and biceps
femoris muscle. After that, we used the Root Mean Square (RMS) value to plot another graph.
The rootmeansquare (RMS) is not a statistic you hear nmach about, because it is mostly

used as a part of other statistics, such as the standard deviation, which are much more famous.
The root mean square is a measure of the magnitude of a set of numbers. It gives a sense for
the typical size of the numbers.
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Root mean square
The rootmeansquare (RMS) envelope of the EMG signal is calculated using a moving
window, with each window of data calculated according to the following equation:

where S equals the window length (points) and f(s) equals thevithia the window.The

RMS calculation is considered to provide the most insight on the amplitude of the EMG signal
since it gives a measure of the power of the signal, while producing a waveform that is easily
analyzable.

RESULTS
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Figure 4 Raw data for rectus femoris muscle activation

Figure 5 Raw data for biceps femoris muscle activation

Figure 4 and Figure 5 is representing the contraction of rectus feandbgep femoris. From
Figure 4, we can see that during the stage beforarid ghe stage before 3 s, the electrical
signal produced by the rectus femoris muscle was significantly high compared to the electrical
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