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Abstract:

In badminton, it demands excellent physical fitness and good motor coordination for the development of
sophisticated racquet movement. This study aims at identifying the difference of forehand and back hand
smash performed by elite male badminton players during North-Zone intervarsity at A.M.U, Aligarh
2009-2010. The parameters to study were focused on upper arm, forearm and wrist segments. Silicon
Coach Pro-7 motion analysis software and two legria Canon SF-10 cameras system were used to record
and analyze the performance of the subjects. Sx male participants served as the subjects. Results of the
study shows that there is no significant differences exist between forehand and back hand smash in
badminton player as flight angle, shoulder angle, elbow angle and angular velocity of wrist joint. Whereas
significance differences exist between forehand and back hand smash in badminton players as shuttle
velocity, contact height, racket angle, wrist angle, angular velocity of shoulder joint and elbow joints.
Appropriate coaching cues are devised to assist coaches and players in assessing and improving
performance.
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1. Introduction:

The beginnings of Badminton can be traced to mithI1&ntury British India, where it was created
by British military officers stationed there.Earfyhotographs show Englishmen adding a net to the
traditional English game of battledore and shutitdéc Being particularly popular in the British gaon
town Poona (now Pune), the game also came to berkasPoona. Initially, balls of wool referred as ball
badminton were preferred by the upper classes myor wet conditions, but ultimately the shuttlelco
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stuck. This game was taken by retired officers bclEngland where it developed and rules were set
out.The badminton skills are divided into two typ#dse forehand grip and the backhand grip. Previous
studies focused onthe description of forehand esad Badminton players, such as, Poole, 1970;afdri
1971; and Gowitzke, 1979, theyused 2D model torimsthe smash strokes. Tang, et al, 1995 who used
3D model to measure the rotation of theforearmthedwrist, Tsali, et al, 1996, compared the smasdtfam
jump smash of elite players with 3D model. Thepsgpof this study was to analyze the kinematics
variables of the elite badminton players in Northng Intervarsity 2009-2010 at Aligarh Muslim Unisigy,
Aligarh when they were performing the forehand #relbackhand smashes.

2. Methodology:

2.1 The Subjects:

06 male North-Zone inter-varsity badminton playeere used as subjects. Their age, height, and body
mass are 21.33+1.67yrs, 1.68+0.07 m, and 64.26H8g3 fespectively (mean £+ SD). A successful trial
forhand and back hand smash was that the subjedtvkit the shuttle traveling down the line througle
opposite court, and landed to the location thatmmaye than 80 cm from the side line.All the selected
players have readily agreed and volunteered t@asstubject for the study during North-Zone intesitgr
2009-2010 at A.M.U Aligarh.A t-test and the Peargoaduct moment correlation were used to test the
selected variables at .05 significant levels.

2.2 Videography Techniques

The video graphic technique was further organirdd two sections. These are:
0] Video Graphic Equipments and Location
(i) Subject and Trail Identification

2.2.1VediographicEquipments and Location

The subject’'s drop shot and cut shot motion wended using LegariaCanon SF-06, 8.1 Mp video
camera in a field setting operating at a nominahfe rate of 50 Hz and with a shutter speed of 1200
and at 60fps camera were set up 06 m away from the subjecfigidasetting. The camera was set-up on a
rigid tripod and secured to the floor in the looati

The camera was positioned perpendicular to thdtahglane and parallel to the mediolateral axenfera
optical axes perpendicular on the sigittal plarse)neir drop and cut shot arm giving approximateB@
between their respective optical axes. The camasalso elevated to 95 cms and tilted down in ciaer
get the image of the subject as large as possihile that all points of interested remained totaliyhin

2.2.2 Subject and trail Identifications

To identification the subject in the video grapactke subject was given with a numbers. as to distigin
the data recorded. For identification purposes loést performance, the trails were viewed on thepzder
system and exarter on the subject (thrower) dertedtkée trail for the data acquisition.

2.3 Data reduction:

After video recording sessions were over, the videmrding was loaded in to the researcher’s patson
computer (PC) for trail identification. The ideingid trails were played with the help of Silicon €b&ro-7
software to make separate clips of each badmintayep The separate clips were then opened oneto th
Silicon Coach Pro-7 software. The software hasipiow to analyze the angles, displacement, timeegp
acceleration and number of frames as in the feature
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3. Result:-

The duration time of contact in the forehand sm@sB04 sec) was as long as the time of the cotitaet

in the backhand smash. The initial velocity of fbleehand smash was 67.00 m/s, the initial veloaiftthe
backhand smash was 52.57 m/s. The variables didocesmash and backhand smash during contact are
shown in table 1 and graph 1, 2 and 3 as followed.

Table: 1 kinematics differences between forehand anbackhand smash of badminton players.

Variable Group Numbers Mean S.D ‘t’ value
FH 06
Shuttle velocity (m/s) 67.00 6.32 4.52*
BH 06 52.67 4.50
FH 06
Flight Angle (deg) 3.83 0.75 0.00
BH 06 3.83 0.41
FH 06
Contact Height(m) 239 0.08 3.75*
BH 06 2.24 0.06
FH 06
Racket Angle (deg) 68.33 5.21 3.59*
BH 06 79.00 5.10
FH 06 162.83 11.69
Shoulder Angle (deg) 2.25
BH 06 151.17 5.04
FH 06 188.33 8.55
Elbow Angle (deg) 0.62
BH 06 185.67 6.09
Wrist Angle (deg) FH 06 181.50 9.35
rist Angle (de *
g g BH 06 194.83 4.45 3.15
Angular Velocity of FH 06 605.50 71.11 1204
shoulder joint (deg/s) BH 06 229.33 3.56 '
Angular Velocity of FH 06 728.17 8.77 7 39+
elbow joint (deg/s) BH 06 872.00 46.85 '
Angular Velocity of FH 06 1718.50 254.81 3.01
wrist joint (deg/s) BH 06 1393.70 72.00 '

*significant difference level at(0.05)FH= Forehasrdash BH=Backhand smash
Table't’ at (0.05) =2.78
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Graph 1. The Shuttle Velocity of the forehand andackhand smash.
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Graph 2. The Angle of the segments during performeébrehand and backhand smash.
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Graph 3. The angular velocity of the segments durig performed forehand and backhand smash.

Table-1shows that there is no significant diffees@xist between forehand and back hand smash in
badminton player as flight angle, shoulder angleow angle and angular velocity of wrist joint. Weas
significance differences exist between forehand badk hand smash in badminton players as shuttle
velocity, contact height, racket angle, wrist anglegular velocity of shoulder joint and elbow jsin

Table: 2 Relationship between different kinematic®f forehand and back hand smash.

Variable CONHFH | CONHBH WANVFH WANVBH
SVFH 0.66 -0.05 0.93 0.18
SVBH 0.51 0.22 0.75 0.11

**significant difference level at (0.01)
SVFH= Shuttle velocity forehand smash ~ SVBH= Sbutelocity backhand smash

CONHBH= Contact height forehand smash CONHBH=t@arheight backhand smash
WANVFH= wrist angular velocity forehand smash  WMBH= wrist angular velocity backhand smash

4. Discussion / Conclusions

The results of the study showed that the forehamash was significantly greater as compare to baxkha
smash in the initial shuttlevelocity and the cohtagight of the shuttle. There was a positive datien
between shuttle velocity and the wrist angular eigjin the backhand smash and highly correlation
between shuttle velocity and wrist angular veloditythe forehand smash. And there was a negative
correlation between the shuttle velocity of foreth@mash and contact height in backhand smash.i§ his
followed by accelerating the racquet forward and/ag principally by medially rotating the shouldend
pronating the radio-ulnar joints (Gowitzke and Walid1977, 1979). In addition, it should be notedtt
use of a flexed elbow during the shoulder rotaportion of the stroke, maximizes the contributidrtte
shoulder action to the stroke. As well, a markedlabetween the racquet and the forearm maximiees t
contributions of radio-ulnar pronation. The angulafocity pattern at the contact of the forehanchsim
and the backhand smash were similar shoulder gréee elbow and elbow greater than wrist .it oloeye
the role of the kinetic chain.
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