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Abstract

Fin swimming, a water-racing competition of fashion is an unique event of diving
sport, and so-called the underwater mermaid as well. Compare fin swimming with other
general swimming motion, fin swimming focus more on the application of fin and the
high-speed sprint by the joints of the lower limbs whose motive power comes from the
frequent flexion and stretch of trunk. Moreover, due to this unique motion, fin
swimming results in specific sport injury inevitably as well, such as the injury to the
lower trunk muscle and the sciatic nerve injury. By analyzing the movement mode of
joints in fin swimming, we can find out the skills for fin swimming, how to prevent
sport injuries and the reference about sport training. Therefore, the aim of the study is to
analyze the movement pattern of each joint of the swimmers who are exercising surface
fin swimming. Three male swimmers and four female swimmers who are trained to fin
swim and qualified as the national competitions by age groups, were taken for the
recording. In a swimming pool two cameras were placed on each side of the pool to
complete the video recording process. The result of the study was shown that the lower
limbs joints, the primary movement joints, amplitude and angular velocity were larger
than the upper trunk and the upper limbs joints for the movement pattern of fin
swimming, and the primary impelling energy was composed of the working muscles for
the lower trunk and the lower limbs. So the grades were really not the only decision by
the cardiopulmonary fitness of athletes, but it was sure that the muscular endurance of
the lower limbs for fin swimming may be so important influence factor. In addition, the
oscillation of the lower limbs was larger than the upper limbs and the upper trunk in fin
swimming. It implied the lower limbs were the primary of driving force source. The
range of joint angle and angular velocity by this result of the study could be used as
training references by isokinetic muscle strength training equipment for fin swimmers in
the future.

Keywords: fin swimming -~ joint angle ~ joint angular velocity ~ movement pattern
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Panasonic, JAPAN; DSC-TX10, Sony, JAPAN )pm & #
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¥ % Nicolas & Bideau(2009)«h 7 7 4 &1 » # & &
Boeh il & 2 B 2 ¢ B K REF > A E R R R
B # F R % R E R R o AT %Y Y E R B 4

By 2 & > 2 ¢+ 7 Nicolas ¥ Bideau ¢ % BF = %

o

B 3.7:3k B 1% 3

A oy AR 4 P g oA T oA M & b oM TR
5% 87 11 B > ¢ 4o 4 BLomropEF o+ ¥ (B 3.7) - £ %8 AR AL >
Boeo45 o RlE R o~ oz b b o3 o~ = b F b R~ A
# T & (Inferior Angle of Scapula) ~ & # % T & & §
w8~ f% ¥ (Iliac crest) ~ % # <+ # 3+ (Great
trochanter) ~ % % * # 3+ & % B & ¢ 8 ¢ g - % K ¥
‘¢ 42 (Lateral Condyle of Knee Joint) ~ % R & ¢ 42 &
BB & b oY omE o~ BB & ¢ 42 (Lateral Malleolus of

Ankle Joint) -
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FINS
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K e Mo R B E BT P B
&k X HF R oR o AR
WP @ Bl s % % (Sensor Medics Vmaxst) k A 45

R
e
F_k
N
ﬁ-‘r"
M
i
o

Byt ¥ X R FeF® S 3 s @RS
% ¥ (mask)ie 7 5 # & & > & & A5 50 p LAl v g oH o
™ Bruce protocol < % & Bl R = Kk & 7 (American
college of sports medicine, 2007) - @ * & & # % R 4r

L0820 M wf @ E LT & A KT E R
1.5 % & B F (220-# # ) 95% 12+
2.%F v e X o4& 3 F 2 1.0

3.% #F 4 b oy 4o £ 4 R A 100 2 (4

3-3) -
% 3-2
Bruce protocol
P £~ R (A 4) i# & (mph) £ & (%)
1 1-3 1.7 10
2 3-6 2 12
3 6-9 3.4 14
4 9-12 4.2 16
5 12-15 5.0 18
6 15-18 5.5 20
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I I S ) ¥ %4 (Borg perceived exertion
scale)
6
7 very, very light
8
9 very light
10
11 i 53 fairly light
12
13 7 somewhat hard
14
15 hard
16
17 very hard
18
19 very, very hard
20
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- & w g R

X @ F bk~ %3 £ & 25m 2 50m = % 4o %
B 4.1 % 7 > H 2% % @ & > 25m £ & X & 5 B
tOM O Bk 5 0.429: 50m ¥ k< # 5 E A B &
B 3 0.289 - i p @ Wiz F )t 0.050 x F A
Bor bk X & OE R Y FEEHE - YT
T oo b R o PHE B kG E
3 o
% 4-1
H B kw25 Bl & 5 &2 & « % 3 &
o 25m 50m S %3 2
5 R £ %  VO,(ml/min/kg)
1 09"42 22"02 60.7
2 11"62 24"80 53.6
3 1238 25"88 69.4
4 09"17 21"14 65.0
5 09"46 22"62 57.2
6 10"11 24"88 50.1
7 1411 31"29 67.2

29

W

ot

=5

A



80

70 —o—25m = ' (sec)
60
50 —-50m =’ (sec)
40

- B4 EF ¥

30 T
ol e VO2(ml/min/kg

@4.1:£€$iﬁ&«’%§§iﬁ? 25m % 50m = %

e = U A A N - LA SR - S A
WoE oM s & R > ¢ B M & (Ankle Joint) ~ % B &
(Knee Joint)- % B & (Hip Joint)- T 3% ## (Lower Trunk) -~
- B
& (Elbow Joint) o & =3t % éfé—*ﬁ Moo 3 B H N A
oo BOoE R R ORGSO R R - B E LR

A A O R S S B E R

-

i B & (Shoulder joint) ~ + 3% iz (Upper Trunk) -~

oD

& B & O P OR 2 100 F 4 o B ¥ B oA B K I
oo o4 B eh AR BE e e i A X Pl B B OB Ok 2 ¥ oo 2 od
oA g oo v oz e X2 F k| R (rigid body) > w= R
Boa ko FIOM & % & F & o B R oy b ko € TR
oA F R E oo T > ko kD AR R P B
& & = B X f - R oo W AF T MBS Y S LR
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¥ > ow TR K E® DX PR
PP § LM OB (extension)en

Pl ¥R ook B o & o 5
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TR R B & R PRI
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e T H B o BB & R R 4o
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S S - N TS - RPN A S Ll B (N = S S T
fF o FRXRERS R LT A RS E
% B R hE B N e B E R Y AR -

Gautier, Baly, Zanone&Watier (2004)s # 7 % R B %
SR T = e SR o A . TS N - £ I A L SR A=

E
oo P oo B § o 3t s g a4 (drag

force) -
120 -
7 100 -
(B}
o
&
s 80
c
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5 60 -
=
;’t)) 40 -
c
©
g '
0 _j
KNE ANK

B 4.5 & & & KB -
Elb:#% B & ;, GH : A B & ; UT:} 3% 8 ; LT: T 3§ i
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Bo4.5 - B R EXH o EME DM E R

T

&
(Range of motion) - % % % 3 T % B & §_ 1 & &)

Mg o B o7 OB A AR B kR R T %G
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ool LM S 2 RHEE - B R FT pFE
AoE b RO F B R e 3 FFETRESHE G
Baly,Favier,Durey&Berton (2002) 7 3% 3| % B & & -k

OB A @F % g 4 g8 > @& Rejman, Colman &Persyn
(2003) Pl 3 & ® < @& ff P % E L 1 & 5 # 4 kR o
Gautier & % (2004)# 3 -k & B /A pF % K 2 o B ot o

# ok Ho BRMS - %M E NS T RPN
Aot b SR EE 2 O WO o kb B o> R A O I OB B & g

B E B F - HE L L o R 45 HFFAF K-
£ # F B IR NEMEE B M EH S TR
Bg 4 3 b BB iR 2 oM oE > B oo OB oMok o RopE s B

ok FFor M E R R xRy -, &

Gautier & % (2004)ch 7 3 48 # -
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H
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DF(-)/PF(+) (degrees/sec)

Ankle Angular Velocity
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Lower Trunk Angular Velocity
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Elbow Angular Velocity
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