Computer Engineering and Intelligent Systems www.iiste.org
ISSN 2222-1719 (Paper) ISSN 2222-2863 (Online) pLLy
Vol 3, No.1, 2012 ST

Javelin Throwing Technique: A Biomechanical Study

IKRAM HUSSAIN
Department of Physical Health and Sports Education,
Aligarh Muslim University, Aligarh, 202002, (U.PIpdia.
E-mail: ikram.husain@gmail.com

MOHD. ARSHAD BARI
(Corresponding Author)
Department of Physical Health and Sports Education,
Aligarh Muslim University, Aligarh, 202002, (U.PIpdia.
E-mail: arshnz@yahoo.co.in

The authors would like to acknowledge the cooperation of UGC-SAP (DRS1) Programme,
Department of Physical Health and Sports Education, Aligarh Mudim University, Aligarh

Abstract:

The purpose of this study was to analyze by cdioglal methods the biomechanical factors involved i
achieving the maximal distance thrown in the javaient. Six athlete from Aligarh Muslim University
Aligarh India were filmed by a two high speed Cah@garia SF-10, 8.1 Mp cameras in a field setting
with (1/2000 shutter speed and at 30-60fps). Timecas were set-up on a rigid tripod and secured to
the floor in the location. First camera was locatedbtain maximum accuracy and second cameraddcat
to view the throwing performances, at given spedifilistance in the reconstruction of the two dirrcared
co-ordinate. The locations of camera were choserthab the optical axes of camera intersected
perpendicularly to the designated plane. Resultthisf study shows positive significant correlation
was found between the throwing distance and thlinielocity, insignificant correlations were fadin
between the throw distance and the release arititada angle, attack angle and release heigraalin at

the moment of javelin release. The results sugtiestin order to attain maximal distance thrown the
javelin thrower should achieve positive acceleratituring the running approach, effective thrustivith

the right leg on the penultimate stride and caney javelin during the last strides at the optimadla of
release.
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1. Introduction:
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The throwing techniques in javelin, the velocityvatich the thrower releases the implement isbythiar
most important factor (Morris and Baruev., 1996hisThigh percentage shows just howimportant the
movements of the smaller body segments are todbeleration ofthe implement. Because the movements
of the athlete are so fast during thedelivery actibiomechanical analysis equipment (normally high
speedcameras) is often used to provide an objenieasure of the throwingtechniques of elite atblete
Biomechanical Analysis of javelin throw has beerried out maximum on the basis of release parammeter
such as the initial velocity, release angle, attétangle, attack angle and release height of jaydiartlett

R. et al.,, 1988;). These papers have argued tlatribst important factor necessary for achieving a
performance was a high initial velocity at the mommef javelin release. However, the papers did not
clarify the throwing movement in detail. Mero ef{(a994) have investigated the body segment corttoibu

to javelin throwing of male and female finaliststire 1992 Olympic Games in Barcelona. They compared
the mean values of many kinematic parameters betweale and female finalists and find out the
differences of both groups. However, relationshijggween the javelin throw movements and throw
distance were not clarified. The purpose of thes@né study was to investigate the relationships/éeh

the throw distance and the kinematic parametergawdlin throw to clarify the characteristics of the
throwing movement of A.M.U, Aligarh Javelin throvger

2.M ethodology:
2. 1Materialsand M ethods:

2.2 Subjects:

The six male javelin throwers analyzed in this gtwedere representative Aligarh Muslim University,
Aligarh in All- India Athletic meets from 2008 t®20. All javelin throwers were randomly selectedtfte
purpose of the study. The entire selected throwee readily agreed and volunteered to act as dufgjec
the study during practice session at Aligarh Mudlimiversity, Aligarh Athletic ground. Their age,ikt,
and body mass were 21.87+1.64 yrs., 1.69+0.35 thgdr83+6.21 kg, respectively.

2.3 Videography Techniques
The video graphic technique was further organingéal two sections. These are:
0] Video Graphic Equipments and Location

(i) Subject and Trail Identification

(i)VediographicEquipments and L ocation
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The subject’s throwing motion were recorded usiegdria Canon SF-10, 8.1 Mp video camera in a field
setting operating at a nominal frame rate of 50add with a shutter speed of 1/200@&rd at 60fps
camera were set up 08 m away from the subjecffigldisetting. The camera was set-up on a rigjgbtti
and secured to the floor in the location. The cameas positioned perpendicular to the sagittaiglkand
parallel to the mediolateral axis (camera opticasaperpendicular on the sigittal plane) as theiswer’'s
arm giving approximately a 90etween their respective optical axes. The cameaalso elevated to 95
cms and tilted down in order to get the image ef slabject as large as possible while that all poift
interested remained totally within.

(ii) Subject and trail Identifications

To identification the subject in the video grapacle subject was given a number as to separate idata
recorded. For identification purposes of a bestoperance, the trails were viewed on the computstesy
and exarter on the subject (thrower) demarketedr#ilfor the data acquisition.

2.4 Data reduction:

After video recording sessions were over, the videsmording was loaded into the researcher’'s petsona
computer (PC) for trail identification. The idemgid trails were played with the help of Silicon Cb&ro-7
software to make separate clips of each badmintayep The separate clips were then opened oneto th
Silicon Coach Pro-7 software. We calculated theas® parameters (velocity, release angle, attandée
and attack angle), the approach run velocity catedl from the body center of gravity (B.C.G)
immediately before the rear foot contact in thalfiphase of javelin throwing, the pull distance qud
time (distance and time of javelin movement froma thar foot contact to javelin release, respegt)yéhe
joint and segment angles at the instant of jaweliease. Further, the theoretical distance wasiledd by

the following estimate equation.

D= 3 V cosf {vsing+/(vsind8)2 + 2gh)} - (1)

x=(uco®). T
(2)
y=(tan0)x - 1/2. g/ Gcos HX? - (3)
WhereD; the theoretical distance
Y;displacement into vertical direction
X; displacement into horizontal direction aftené t
v; the initial velocity at the moment of javelin rate
0; the release angle
g; the acceleration due to gravity
h; the release height
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This equation is quadric in X and linear in y.
Significance level was set at 5% (Peason’s prochartaent correlationcoefficient) in this study.
3. Results:

Consequence of the study shows,although a convisigedficant correlation was determined between the
initial velocity of javelin throughout throws antle throwing distance (r= 0.764 p< 0.05 as well 840
insignificant correlation were findbetween the javethrow distance and the different release angle,
position angle, attack angle, and release heighfaeélin during performance. A significant direct
correlation was obtain between the throwing distaaed the calculated theoretical distance of thelija
throwing performance (r = 0.879, p < 0.01as wel0&5). The pull distance was positively correladed
significant with the throw distance (r = 0.415, @<91las well as 0.05), but the pull time was neegii
correlated (r = —0.401, p < 0.01 as well as 0.0%)ke significant direct correlationamong the throgvin
distance and the approach run velocity was mentigne 0.722, p < 0.01as well 0.05).

Segment angles of the throwing arm at the momeijawain release, although the negatively significa
correlations were determined between thethrow wigtaand the elbow joint angle (r = -0.451, p < @61
well as 0.05) andadduction/abduction angle of theukler joint (r = —0.458, p < 0.01 as well as .05
thehorizontal adduction/abduction angle of the #heujoint observedainsignificantcorrelation withet
throw distance.

Trunk angle and fore leg knee joint at the time nbment of javelin release, although a throw
distancepositively significant correlatedwith fomgiarunk rotation angle (r = 0.457, p < 0.01 aslvesl
0.05), insignificant positive correlation was foubetween the throw distance and the lateralrotatitgie

of the trunk during javelin throwing. The throw w@iece and the fore leg knee jointangle depicted the
significant positive correlation (r = 0.279, p 08)

4, Discussion

The purpose of this study was to elucidate therkitéec features of the javelinthrowing movements of
Aligarh Muslim University (A.M.U), Aligarh Javelirthrowers and following findings were foundthe
evaluatesof release parameters of A.M.U, Athletaewmechanically consistent not in performance
aspecton those of males athlete reported by Megd. €1.994). The pattern of motion used in the ljave
throw is similar to other movements used when istgikor throwing an object (Atwater, 1979; Menzel,
1987).Although a positive significant correlatiorasfound between the throwing distance and thealiniti
velocity, insignificantcorrelations were found beswn the throw distance and the release angle,
attitudeangle, attack angle and release heighavaip at the moment of javelin release.These tesutre
logical with other studies that point the initiatlocity ofjavelin release is the most significaattbr for
accomplishing a high performance (GregorR.J., 1888tlett R. et al., 1988).

A positive significant correlation was foundbetwethe throwing distance and the theoretical distanc
And almost all throwdistances of others were letvidothan their theoretical distances. The results
proposethat the environmental factors interfereth whe trajectory of javelin; e.g. atmospheric pres,
weather, atmospheric temperature, wind speed amdttidin, and so on.However, the athlete represent
A.M.U, Aligarh in All- India Athletic meet did alnsi same or mostly even higher throw distance than
thetheoretical. The resultssuggest that the A.Mpitasentative in All- India Athletic meet had naligbto
receive the environmental informationand reactcidfitly to it due to non-professional attitude bet
athlete. The results suggest that performer peddrthe large and fastthrowing motion during thelfin
phase, and the motion is crucial to the javelirowhrThe finalists had a tendency towards a decdease
elbow joint angle at themoment of javelin releagavbich value was similar to that reported by Meto
al.(1994). The internal rotation velocity of theostder joint can be transferred to thegrip velocitgst
effectively when the elbow joint is right anglegtitetically. Further, the finalists had a courseals an
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increased forward rotationangle of the trunk andegtension of the front knee angle at the moment of
javelinrelease. The present results very essefurahe enhancement and betterment of their perdoce.

5. Conclusion.

The leadcomponent for accomplishinganeminent perdoce was the initial velocity ofjavelin during the
throwing performance. And the features of throwimgvement of representative A.M.U, Aligarh in
All-India Athletic Meet to findquicker initial veldty of javelin were as follows.They approach wisster
velocity and keep the fore knee angle in theexténuiesition throughout the final phase of throwing t
change the approach velocity intothe forward rotatf trunk.
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