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COMPUTER PROGRAM ~ PART "A"

. s " . POT TS Wal A - - YOS — Ou. e W W — N . A —_——— " — .~ — " -

DIMENSTION 3(14),C0(14),°3{14)

DATA DG/ a7 33 e507 3400832000 440160, .00
ke h3y9e 4TIy 10y, 15/

NN S J1=1,150

READCS,10)(3 (LY, L=1,14)

READ(S, 110, L=1,14)

WRITE(H,20Y (ALY, L=1,14)

WQITF{S'EQ)(((L}yL:i;}Q)

CORMATLAX,14F4 42D

FARMATLGX 1474, )

TORMATL X 14("4,1,2X)

ASYM=5,

CSUM=D LD

00 Y Ml=l, 14

ASHM="SUM+D S (1Y (MY

CSUM=C UMD MY (ML)

CONT INUE

TA(J1)=35

TC(A1)Y=CsSuM

HRITE(H,57)Jd1, 0, o0

SARMATL Xy I13,5%, " (E10.%,4X))

CONTINMUEC

EREREL

END

b
N



13
14

38
48
58

COMPUTER PROGRAM -~ PART "B"

————t—— " —— Y — g T S W ———— " o—

DIMENSION X{34),Y(34),7(34)

K VX(34) VY (34),V(36) ,AX(34),AY{34),A(36),F(34)
X FY(34),FX(34)

READ(5,2)W

READ(S5,13)(X(I),I=1,734%)
READ{5,14)(Y(I)eI=1424)
READ(543)(T(I),I=1,34)

X(B(I‘):C‘of}

Y(34)=C,0

T(34)=C,0

FORMATC(3X,1G(FT7a5) )/ (3%, 10(FT7e5))/ (X, 10(FT745))/(3IX34(FT45)))
FURMAT((3X,1“(F7 SIY/ (22X 10(FTe5))/{3X410(F 7, %))/(3x,4(F7.s)))
FORMAT(3X,F4,2)

FORMAT(3X, 25F342/3X,9F,2)

DO 6 K=1,33

J=K+1

VX)) ={X(J)/5-X(J=1)/6)/7(T(J)-T{(J~1))
VY(I)=(Y(I)/5=-Y(JI=1)/9)7(T{I)~-T(J-1))
VII)Y=SQRTIVX{JIXA2+VY{ J)%%2)
AXCI)=(VX(II=VX(I=1I)/(T(I)=-T(J-1))
AY(I)=(VY (D) -VY (=1 /(T(I)=-T(J=-1))
ALJ)=SQRT(AXCJII*AZ2+AY(JIA%2)
FUJ)=WxA(J)

FY(J)Y=WxAY(J)

FXCJ)=WAAX(J)

WRITE(3,7)

FORMAT(5X, *"FINAL REPORT?*,//)
WRITE(6,38)A(CY)

WRITE(6,7)
HRITE(6948)VX(I) o VY LU, VD) AX(J),AY (D)
WRITE(6,7)
WRITE(6,58)F(J)9FX(J)4FY(J)
FORMAT(S5Xy1{F20.843X1//)
FORMAT(SXy5(F2Cefly3X)Y/ /)
FORMAT(S5X,S{(F20a8,3%X)//)

STOP

ENOD
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RESEARCH SUMMARY

Research Title:

Dynamic Analysis of two and half inward dive tuck for one
of the worlds champions as a reference to evaluate the perfor-

mance level of the Egyptian Divers.

Aims of The Research:

1. To recognize the most dimportant dynamic variables affect-
ing the level of performance of the skill under study.

2, To describe the most suitable positions for collecting
the best impluse during take off, leading to complete
diving performance,

3. To analyse the characteristic curve of the skill under
study for worlds championéo

4, Using the characteristic curve of the skill under study
for worlds champions as a reference to judge the per-

formance level of the A,R.E national diving team members,

Research Procedure:

1. Method Used:

The researcher used the descriptive method utilizing the

movement analysis with cinematography.

2, Research Sample:

The sample was definitly selected as two members from the
U.S.A Olympic team for Soul 1988. The sample also consisted of

four members of the A.R.E national diving team.



3.

(1)
(2)

Instrumentaion:

The researcher used the following instruments:-

Cinematography,

Measurments which included the following:

- Body weight.

- Evaluating the skill performance level using the judges

- Kinematographic measurments which included the follow-
ing:

. Determination of the centre of gravity of the body
during the performance of the skill under study for
each member of the research sample,

. Determination of the locus of the body centre of
gravity during the performance of the skill under
study,

o Computing the force acting on the centre of gravity
of the body in both directions, the vertical and
the horizontal and their resultant as a function
with the time during the performance of the skill
under study.

o Computing the impluse of the force acting on the
body centre of gravity in the vertical and hori-
zontal directions and their resultant as a function
with the time during the take-off.

o Determination of the angle of inclination of the
body centre of gravity on the horizontal at the
moment of last contact.

o Computing the take-off angle.



(3)

(4)

o Determination of the maximum height of the centre of
gravity of the body during flight.

o Determination of the horizontal distance moved by
the body centre of gravity during the performance of
the skill under study from the moment of last contact
untill water entering.

o Calculating the take-off time,

o Calculating the flying time.

o Computing the landing angle,

o Calculating the relative impulse coefficient:

° Computing the angular momentum of the body around
the body centre of gravity at the moment of last
contact.

. Measuring the angle of inclination of the C.G on the
horizontal level at the moment of water entering.

° Describing body configuration at the moment of last
contact.

. Describing body configﬁration at the moment of water

entering.

The Computer:

The researcher used the computer, applying the dynamic
variables program which was designed by the researcher as

well as the stepwise regression program.

Cinematography for data collection:

The researcher used a cine film for worlds chaﬁpions
while performing the skill under study during the Big Ten

Championship at Natatorium Diving Pool, Indiana University

UoSaAn
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Also, the best attempts suitable for anmalysis for the
Egyptian divers were recorded using cinematography. The
number of those attempts was eight as two attempts for each

of the four selected divers.

Conclusion:

Regarding the accuracy of data collection instruments

and according to the results of that research, the following

was concluded: -

1, The best position for collecting the most suitable force
impluse during takeoff which is necessary for carrying
out the skill of the two and half inward dive tuck from the
3-metre springboard was the position of last contact. The
characteristics of that position for world champion 1988.

were as follows:

~ Head inclination angle 3°
- Shoulders joints angles 118°%
- Knees joints angles 172.5°
- Feet joints angles 145°
2, The most notable dynamic variables affecting the perfor-

mance of the two and half inward dive tuck from the 3-metre

springboard were:

a) Takeoff time.,

b) The body angular momentum around its centre of gravity
at the moment of last contact.

¢) The maximum height reached by the body centre of

gravity during flight,
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Egyptian divers were recorded using cinematography. The
number of those attempts was eight as two attempts for each

of the four selected divers.

Conclusion:

Regarding the accuracy of data collection instruments
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¢) The maximum height reached by the body centre of
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The characteristic curve of the skill under study for
Greg Louganis, world champion 1988 had the following
features:

a) The total duration of the skill under study was
3.2 sec, The takeoff duration was 1l.84 sec,
consisting 57.5% of the total skill duration,
while the flight duration was 1.34 sec., represent-
ing 41.875%. The landing duration was 0,02 sec.,
occupying 0.625% of the total duration.

b) The locus of the body centre of gravity was parabolic,

The height of its nose was 5,243 metre and the horiz-
ontal distance between the body centres of gravity from &
the moment of takeoff until water entering was 6.56
metre, The body completed two and half inward rotations
around the horizontal axis passing through his gravity
centre during that time.

¢) The takeoff of Greg Louganis was characterised by
exerting a relative force equal to 0,842 of his
body weight at the moment of last contact with the
springboard. The maximum muscular effort was
exerted at the 229 half of the acceleration period.
The ratio between breaking and accelerating impluse
was (1:2.,27). The vertical impluse component was
superior relative to the component in the horizontal
direction, as a result the locus of the body C.G.
was suitable for the performance of the skill. That
stage was also characterised by a projection angle

of (859580) and a relative impluse factor of (4.707).



The flying stage during the performance of the skill
under study for Greg Louganis, world champion 1988

was characterised by the begining of the first inward
rotation just after leaving the springboard. The first
rotation was completed when the body reached its

maximum height with a duration of 0.44 sec. The tuck
position was continued while rotating around the hori-
zontal axis passing through the body C.G until the
second rotation was funished with a duration of 0.5 sec.
The last half rotation started after 2.78 sec., this

was synchronized by body extension and arms raising
along the head, preparing for water entering with a
landing angle of 35.872° and after a duration of 3,20
sec.,s The maximum height of the diver body centre of
gravity was 5,243 metre after 2.44 sec.. The horizontal
distance travelled by the body C.G from the projection

point until water entering was 6.56 metre,

The landing and water entering for Greg Louganis during

the performance of the skill under study was characterised
by the angle of inclination of the body centre of gravity
on the horizontal which was 92.5°. The body configuration

at the moment of water entering had the following features:

~ Head inclination angle. Zero®
~ Shoulders joints angles 173.5°
- Arms joints angles 180°

~ Hands joints angles 175°

- Hips joints angles 164°

~ Knees joints angles 174.5°

- Feets joints angles 164,5°



There are fundmental differences between the locus of the
body C.G., for both the Egyptian divers and world champion
(Greg Louganis) during the performance of the skill

under study. The most notable differences were between
the height of the nose of the locus of the body C.G. as
well as its width from the point of projection until
water entering. The height of the locus nose was too

much lower in the case of the Egyptian divers compared
with that of the world champion, it ranged between

(4.446 - 4,216 metre) for the Egyptian divers, while it
was 5.243 metre in the case of the world champion. Also
the locus width ranged between (7,172 - 6,159 metre) for
the Egyptian divers, while it was 6,56 metre for Greg
Louganis, This means that the Egyptian divers did not
succeed in obtaining the suitable locus for the body C.G.

during the performance of the skill under study.

The performance temporal distribution of the skill under
study for the Egyptian divers was not appropriate, this
influnced the force generation and its use for carrying

out the skill successfully.,

The Egyptian divers failed in exerting the suitable force
at the suitable time, in the correct direction during

takeoff,

The Egyptidn divers could not verify the suitable ratio

between the breaking and accelerating force impluse.
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the

The Egyptian divers did not succeed in collecting a
suitable angular momentum around the horizontal axis passing
through their bodies centre of gravity at the moment of

last contact with the springboard at the takeoff stage,

World and olymbic champion Greg Louganis gained 42.12
points from a total of 50 points when evaluating his
performance by the judges during carrying out the skill

under study.

The evaluation of the level of performance for the Egyptia2n
divers ranged between (34.02-24,30 points) from a total of

50 points,

Recommendations:

According to research conclusions, the researcher recommends

following:

Using the technical aspects concluded from the biomechanical
analysis of the performance of the world champion Greg
Louganis as a standard of reference for athlets and coaches
during the training of 2% inward dive tuck from the 3-metre

springboard.

Adapting the performance of the A.R.E., national diving team

members according to the results recorded at that study.

Using accurate techaniques in evaluating divers perfor-
mance such as the biomechanical analysis utilizing

cinematography.



Getting the advanced instruments necessary for biomechanical
analysis and force measuring such as the force plate form,
Using such instrument (force plate form) enable the
researchers to determine the relation between the force
acting on the diver during his performance and the time
through measuring instead of using the mathematicai
technique, which will make data collection more accurate,

easier and save a lot of time,

Conducting similar studies for evaluating the performance

of the diving groups around both the horizontal and

vertical axes,

Egyptian diving coatches have to pay more attenation to
the biomechanical analysis studies so that they can held

the training process on the best and correct scientific

bases.,

Care must be given to the body configuration characteristics
during the performance of the skill under study as they

had a great influence on the performance, particularly at
the moment of last contact with the springboard and water

entering.





