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RKEESEEK : Welcome: President of JSB/ASSB
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Welcome Address for the 4th Congress of ASSB

First of all, we express our deepest sympathy to all the people who have suffered a lot of pain
and grief caused by the devastating earthquake and Tsunami on March 11 and the disaster of the

nuclear power plant in Fukushima.

We are pleased to inform you that the combined conference of JSB and ASSB will be held at
Hokusho University in Hokkaido, September 2012. This conference is the 22nd conference of
JSB and the 4th one of ASSB. The Hokusho University is located near Sapporo city, Hokkaido.
Hokkaido is called the northern earth of Japan that was abruptly developed in Meiji Era more than
140 years ago and fostered numerous pioneers and leaders in many areas, ex. Dr. Nitobe who

served as the vice secretary of general of the League of Nations.

The ASSB is a quite young scientific society, whose inaugural meeting was held on April 2, 2006
at Korea, and have been reformed recently to encourage sport biomechanists in Asia to meet
biennially and exchange knowledge on sport biomechanics research, to encourage the use of

English for presenting research work.

The combined conference is a very good opportunity to make real step toward the purposes
mentioned above. It is a distinct honor for JSB to host the combined conference in September
2012 with a support of Hokusho University. We invite and welcome all prominent researchers,
young investigators to this combined conference. We look forward to seeing you and exchanging

various information in Hokkaido this September.

Michiyoshi Ae, Ph.D.
President of JSB/ASSB
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JSB2012 K&ERE SRR : Welcome: Congress Honorary President
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Masako Aiuchi (Hokusho University, Prof. President)
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JSB2012 A EE RS : Welcome: Secretary General of the Organizing Committee
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Keizo Yamamoto (Hokusho University, School of Lifelong Sport)
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A=#B#% Organization

OXERZESER Congress honorary president
HNET AR EER)

Masako Aiuchi (Hokusho University, Professor, President)

OXE%£E President of JSB / ASSB
FyLm R (HAINA XA =0 Aasas PP RFHIR. BIFE)
Michiyoshi Ae (University of Tsukuba, Professor, Vice President)

O#f#iZE8 % Organizing Committee
A = A E AR EEAR—Y #H)
Keizo Yamamoto (Hokusho University School of Lifelong Sport)
BT BIZEE (HANA A A= 7 A8 RE JRTRYEAER)
Senshi Fukashiro (The University of Tokyo, Professor)

OXTEZES Executive Committee
A4 = Keizo Yamamoto. JI[#E# Kiyonori Kawahatsu,
/NHIIE - Masako Odajima.
TrH s Tadashi Takeda, /NHSES Shiro Oda, 5 H H Makoto Yoshida,
i M E1L Masahiro Yoshida. %jiid % 70 Haruhi Kikuchi. i3 B Kojiro Ide.
/N 26 Rumi Kozakai, 5% Rifs1 Hiroko Sasaki. #JiEth Takaya Asai.
27 ) AN 77— %A FE>X Christopher Simons. H &7 Kwangja Chun.
KE B — Shinichi Omiya. /MK # Tadashi Kobayashi. # f Satoshi Mori.
WEEIE—ER Yuichiro Kondo., #4~2(¥ & Tsubasa Sugimoto, HZZEAF{X Kumiyo Kai




Ot#7 Cooperation
JEFAR 22 AR JE AR —Y 248 School of Lifelong Sport, Hokusho University
LR 2EAL T A E AR — Yt > & —

Northern Regions Lifelong Sports Research Center, Hokusho University

OXEEHBB Secretary
Tel: 011-387-4180 bR ‘AAFEAR— Y AL EBFREN 1Y 0 B 7
E-mail:jsb2012@hokusho-u.ac.jp

OXREAXRE (&) Head office (during the congress)
FIRFEH VY VR—IVPAL 3F INA F XA =0 A REREE
The Congress head office is located on the 3rd floor of the College Hall PAL




ACCESS GUIDE

T069-8511 & IRITXRA23%FM TEL/011-387-4180
URL / http://www.hokusho-u.ac.jp E-mail /jsb2012@hokusho-u.ac.jp
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ACCESS GUIDE

T069-8511 23 Bunkyodai Ebetsu city Hokkaido ~ TEL/+81-11-387-4180
URL/http://www.hokusho-u.ac.jp E-mail /jsb2012@hokusho-u.ac.jp

Sapporo

H "'\; Ebetsu
Chitose’>* ");

Shin Sapporo bus terminal

Shin Sapporo subway Sta. o o
) Y for new Citose airport
* Access from Sapporo Sta.
Hakodate line walk Bus Direction from Shin-Sapporo
Sapporo Sta. pr - - O-asaSta. [-===:---=---
min by rapid / 19min by local 15min I
o Shin-Sapporo Bus terminal
+ Access from new Chitose airport -~
- (=
new Chitose Chl_tose Im_“) Shin-Sapporo Sta. Bu_s H Eushstop I T n
airport Sta. 27min by rapid 10min loKusho univ. -y
Taxi o
(=
=
+ Access from Shin-Sapporo Sta. (-<D
_ Bus I Please take a bus from North Lane #10 or #12
Shin-Sapporo Sta. Tomin Hokusho univ. [ ™~ 3min~ ~ ety
—~
I . < 10 JR Bus

(24) To O-asa 11chome via O-asa Station

Taxi from Shin-Sapporo (25) To Yumemino Higashi-machi
Taxi will cost you around 1,000 yen to Hokusho Univ. (26) To Ebetsu Station
(

(

Please tell the driver to go to Hokusho Univ. 29) To Nopporo Sports Park

82), (83) To Bunkyo West Street
It may vary depending on the traffic condition. 12 Yutetsu Bus

* The time mentioned above is approximation.
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Information for ASSB participants

General Information

1.Registration

Registration desks are located in the entrance hall on the 2nd floor of the College Hall PAL.
Opening times are:

Tuesday September 11th 10:30-16:30

Wednesday September 12th 8:30-16:30

Thursday  September 13th 8:30-10:00

2. Registration fees

Fill the participation form and pay the registration fee.
Registration fees are:

Presentation Researcher ¥10,000

Student”® ¥4,000

Co-researcher ¥7,000

Student Co-researcher* ¥3,000

* Please present your student ID-card at the registration desk. If you do not have your student ID-

card, you must pay regular fee.

3. Badges
All registered participants will receive a badge upon registration. The badge is required for
admission to the congress site. Please write your name and institution on the badge.

Colors of codes are:

Participants Black
Sponsors Blue
Congress staffs Yellow
4. Banquet

The 4th floor of the College Hall PAL
Wednesday September 12th: 18:00 start
Banquet Fees are:

Regular participant ¥ 5,000

Student ¥ 3,000

Please register and pay the banquet fee at the registration desk. Only cash is acceptable.




5.Lunch
Participants can use the restaurant on the 4th floor of the College Hall PAL only on the 12th of

September.

6.Rest/ Coffee room
“Hug” on the 2nd floor of the College Hall PAL and Room 725 in the building 7 are available to

use for rest and meeting space.

7.Technical Exhibition
The technical exhibitions are located in the exhibition room on the 2nd floor of the College Hall

PAL, Room 721 and Room 724 in the building 7 for the entire congress period.

8.Cloakroom
The cloakroom is located on the 3rd floor of the College Hall PAL.

9.Transportation/Access

Please use public transportations. Access map is P9.

10.Congress Office
The congress office is located on the 3rd floor of the College Hall PAL (in the same place with
the cloakroom). Please feel free to ask the congress staff questions. The congress staff will be

identifiable by the green polo-shirt with the University Logo.




——

Information for ASSB participants

1.Proceedings

All presenters should submit their proceedings by e-mail.

2. Oral Presentations

1) Presentation time and format

Oral presentation time is 10 minutes plus 4 minutes of discussion. 1 minutes for a changing
presenter.

The timekeeper will ring the first bell at 2 minutes before the end of the presentation, the second
bell at end of the presentation and the third bell at the end of discussion.

The congress office will provide computers, projectors and laser pointers.

2)Procedure of Presentation

(D Registration for Presentations

All presenters must register for presentation at the entrance of lecture hall (Room C) 60 minutes
before the session starts.

® Preloading

All PowerPoint presentations must be preloaded to the congress computers. The file name is
“Presentation-ID_Presenter-name.pptx”. Please check that the file is available on the computer.
The congress staff will be able to help your preloading.

@ Next Presenter Seat

All presenters must arrive at the next presenter’ s seat 15 minutes before your presentation.

@ Presentation and Discussion

All presenters must operate computer by themselves during the presentation. Please follow the
chairperson’s instructions for presentation and discussion. Please keep to the exact timeline of the

presentation.

< Additional Information >
ePresentation format is Microsoft PowerPoint 2003 or 2007 on Windows 7.
*For embedded videos WindowsMediaPlayer file format (.wmv) in PowerPoint is preferred.
Other formats are not recommended.
«CD-ROMs and USB memory sticks are available for transferring your presentation data to
a congress computer. All media devices must be checked for viruses. Please make sure that

video clips that are part of the presentation are also stored in the data.
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*Macintosh, iPad or other Tablets users should prepare your private laptop (tablet) and
output terminal plug.
*The congress office will delete your presentation files from congress computers after the

presentations.

3.Poster Presentations

1)Presentation Time and Format

The poster hall is located on the 6th floor of the College Hall PAL. The poster panel size is height
210cm and width 90cm.

Please mount your poster before the following time on the day of your presentation.

Tuesday September 11th 10:30 -12:00 or 14:00 - 15:30

Wednesday September 12th 13:30

2)Presentation Time and Format

Poster presenters are requested to prepare a PowerPoint for a short oral presentation (2
minutes 30 seconds) in Room C. After the short oral presentation, discussion time will start
in front of your poster on the 6th floor of the College Hall PAL. The congress office will provide
computers and projectors for the short oral presentation and also pins to mount your poster on

the poster board.

3)Procedure of Presentation

(D Registration for Presentations

All presenters must register for presentation at the entrance of Room C (for a short oral
presentation) 60 minutes before the session starts. Your poster will have a Presentation-ID.
Please mount your poster on correct board in the poster hall (PAL 6F).The congress staff will be
able to help you.

@ Preloading for a short oral presentation at the entrance of Room C

All PowerPoint presentations must be preloaded to the congress computers. The file name is
“Presentation-ID_Presenter-name.pptx”. Please check that the file is available on the computer.
The congress staff will be able to help your preloading.

@ Next Presenter’s Seat

All presenters must arrive at the next presenter’s seat 15 minutes before your presentation.

@ Short Oral Presentation at Room C

Short oral presentation time is 2 minutes 30 seconds for presentation, 30 seconds for a changing

presenter. All presenters must operate computer by themselves during the presentation. Please
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follow the chairperson’s instructions for presentation. Please keep to the exact timeline of
the presentation. Please move to the poster hall (PAL 6F) for discussion after a short oral
presentation.

® Discussion at PAL 6F

Discussion time will start in poster hall on the 6th floor of the College Hall PAL after the short oral
presentation. Please remain in front of your poster until 17:30.

® After poster session

Please collect your poster after 17:30. All posters will be removed by the congress staff if not

collected.

< Additional information >
ePresentation format is Microsoft PowerPoint 2003 or 2007 on Windows 7 for a short oral
presentation.
*For embedded videos WindowsMediaPlayer file format (.wmv) in PowerPoint is preferred.
Other formats are not recommended
«CD-ROMs and USB memory sticks are available for transferring your presentation data to
a congress computer. All media devices must be checked for viruses. Please make sure that
video clips that are part of the presentation are also stored in the data.
*Macintosh, iPad or other Tablets users should prepare your private laptop (tablet) and
output terminal plug.
*The congress office will delete your presentation files from congress computers after the

presentations.

4 .For Chairpersons
Please come to the respective hall 10 minutes before the session starts.

Please keep to the exact timeline of the presentation.
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KINETIC ANALYSIS OF EACH HAND IN BASEBALL BATTING MOTION

AT DIFFERENT HITTING POINT HEIGHTS

Ae, K.' and Koike, S.2

1: Doctoral Program in Physical Education Health and Sport Sciences,University of Tsukuba,
Japan

2: Faculty of Health and Sport Sciences, University of Tsukuba, Japan

INTRODUCTION: Baseball players manipulate a bat with both hands by exerting forces and
moments on the grip handle of the bat to hit balls thrown into various courses. The purpose of
this study was to clarify the kinetic features of each hand under conditions of different hitting-

point heights in the baseball tee-batting by using a bat with an instrumented grip-handle.

METHODS: Twenty-three collegiate baseball players (age;19.8 = 1.3yrs, height; 1.74 = 0.04m,
weight; 74.1 + 6.2kg, athletic career; 12.0 = 2.1yrs) participated in this study as subjects. They
performed baseball tee-batting with ball heights (low, middle, high) according to the baseball rules
and body height of each player. Three-dimensional coordinate data were captured with a VICON
MX system. Kinetic data at each hand were measured by using a bat with an instrumented grip-

handle with 28 strain gauges.

RESULTS and DISCUSSION: Figure 1 shows the mean value and standard deviation of the
vertical displacements of the hitting-points on the bat caused by translational and rotational
movements of the bat during forward swing motion. This result indicates that the height of the
hitting point is modified mainly with translational movement of the bat. Figure 2 shows the work
done by the vertical component of the force exerted by each hand. The work done by the knob-
side hand, which was positive, showed significant difference between the height conditions at each
swing phase. These results indicate that the knob-side hand is a great contributor to adjust the

bat into the different hitting-point height in each phase.

_ Barrel-side hand )
- ok 40 Down swing phase 15 Level swing phase
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Figure 1: Vertical displacement of the bat. Figure2: Works of the forces of vertical components.
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Changes in joint torque of upper limb in overhand throw at various ball speeds

Urata, T.', Yamada, K.', Yamamoto, D.', Ishikawa, M.? and Ito, A.2
1: Graduate School of Osaka University of Health and Sports Sciences (Osaka, Japan)

2: Osaka University of Health and Sports Sciences (Osaka, Japan)

Introduction: Overhand throw is multi-jointmovements and unique in human. Studies on joint
torque about adjustment of movements have been reported mainly in lower extremity. However,
joint torque in upper extremity during overhand throwing with increasing ball speed is not
investigated. In the various sports, adjustment of ballspeed is an important ability. The aim of
this study was to examine the regulation of each joint torque of the upper limb to the differentball

speed.

Methods: Five males, without specialized training in throwing, threw balls with overhand at five
different conditions: 20%, 40%, 60%, 80% and 100% of the maximal ball speed. The motions
were recorded using three high-speed video cameras. Three-dimensional coordinate data from
maximal shoulder horizontal abduction position to the ball release position were calculated by the
DLT method and thereafter were smoothed by fourth-order Butterworth filter.Peak joint torque
before ball release and joint torque at ball release for each ball speed in wrist palmar/dorsal
flexion, elbow extension/flexion, shoulder internal/external rotation and shoulder horizontal
adduction/abduction were calculated.Repeated-measureone-way ANOVA was used to examine

differences between ball speed conditions.

Results: The peak joint torque in wrist palmar flexion, elbow extension,shoulder internal rotation
and shoulder horizontal adduction before ball release increased with higher ball speed [F(1.302,
5.208)=30.458 p<0.05, F(4.000, 16.000)=11.983 p<0.001,F(4.000, 16.000)=25.555 p<0.001
and F(2.898, 11.591)=64.437p<0.001, respectively].The joint torque in elbow flexion, shoulder
external rotation and shoulder horizontal adduction at ball release increased with higher ball speed
[F(4.000, 16.000)=4.937 p<0.01, F(2.152, 8.609)=7.699 p<0.05 and F(1.248, 4.991)=12.724

p<0.05, respectively]. However,the joint torque in wrist dorsal flexion at ball release didn’t change.

Discussion: In line with the previous study (Miyanishi et al., 1996; Miyanishi et al., 1997), peak
joint torque in shoulder internal rotation, elbow extension and wrist palmar flexion contributed to
the acceleration of ball speed.In contrast, joint torque at ball release in shoulder external rotation,
elbow flexion and wrist dorsal flexion were used to transfer the energy into ball. In summary, these

results indicate that “whip-like motion” is performed for the regulation of ball speed.

References: Miyanishi, T. Fujii, N. Ae, M. Kunugi, Y. Okada, M. (1996). Japan Journal of Physical
Education Health and Sports Sciences, 41. 23-37

Miyanishi, T. Fujii, N. Ae, M. Kunugi, Y. Okada, M. (1997). Japanese Journal of Physical Fitness
and Sports Medicine, 46. 55-68
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THE DIFFERENCES BETWEEN DOUBLE AND SINGLE LEG TAKEOFF ON JOINT KINETICS
DURING REBOUND-TYPE JUMP

KARIYAMA, Y.!, MORI, K.', OGATA, M.?

1: Doctoral Program of Comprehensive Human Sciences University of Tsukuba, Japan

2: Comprehensive Human Sciences, University of Tsukuba, Japan

INTRODUCTION: High-power output at a low extremity is important for improving sports
performance. Plyometric training is widely used for enhancing the high-power output. Many
studies that investigated plyometric training used rebound-type jumps in the vertical direction
and double leg takeoff (DRJ) such as drop jumps as experimental tasks. However, little effort has
been made to investigate the joint kinetics in SRJ. The purpose of this study was to clarify the
differences between double and single leg takeoff on the joint kinetics about the takeoff leg during

a rebound-type jump.

METHODS: Twelve male track and field athletes performed DRJ and SRJ. Both jumps consisted
of repeated jumps off the ground in a vertical direction from a standing posture. Subjects were
orally instructed to shorten the contact time as much as possible and jump as much as possible.
Kinematics and kinetics data were recorded and calculated using a high-speed video camera
(300 Hz) and force platforms (1000 Hz).Two-tailed paired t-tests were used for determining the
differences in each dependent measure between DRJ and SRJ (p < 0.05).

RESULTS and DISCUSSION:In SRJ, the jump height for a single leg and the landing height for
a single leg were significantly higher than in DRJ. There is no difference between DRJ and SRIJ in
terms of the joint extension torque about the ankle. However, the joint torque power about the
ankle is lower in SRJ than in DRJ. This result is caused by the relatively low angular velocity about
the ankle joint in SRJ. These results indicate that the SSC function about the ankle joint decreases
in SRJ as compared to DRJ. In contrast, about the hip joint in SRJ, the joint extension torque, and
the negative value of the torque power were higher than those in DRJ. The hip joint located at the
center is main source of power supply.The larger hip extension torque may have been caused by

greater landing height for a single leg and larger body weight on a single leg.

CONCLUSION: DRJ and SRIJ are effective training tools for improving technique and force output
ability to achieve the following: (1) prioritize power output at the ankle plantar flexor for DRJ and,

(2) prioritize power output at the hip extensor for SRI.
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JOINT MOTION AND STIFFNESS REGULATION OF THE KNEE JOINT IN CHOICE REACTION
SIDESTEP CUT TASKS
Kimura, K. and Sakurai, S.

Graduate School of Health and Sport Sciences, Chukyo University, Toyota, Japan

PURPOSE: The purpose of this study was to identify the difference of the sidestep cut
performance between a short reaction time and a long reaction time in the neuromuscular motor

control of the knee joint.

METHODS: Six university male basketball players (age: 20.0 = 1.9 years, height: 1.78 = 0.06 m,
body mass: 72.2 = 7.7 kg) were asked to perform repeated trials of the choice reaction sidestep
cut tasks. The timing of instruction signals was at 1.8m before changing direction (B1.8M) or 0.9m
before changing direction (B0.9M). The joint stiffness during the foot contact for the sidestep
cut obtained as the average ratio of knee moment change divided by the knee angle change. The
average rectified values (ARV) of the right lower extremity muscles during the pre-landing phase
that from the left foot (pre-cutting leg) contact to the right foot (cutting leg) contact, and the
contact phase of sidestep cut were also collected.

RESULTS: Mean running speeds at touchdown and toe off under B1.8m were significantly faster
than those for BO.9M (B1.8M: 3.92 + 0.34 m/s, 4.14 £ 0.25 m/s, BO.9M: 3.43 = 0.28 m/s, 3.72
+0.37 m/s). The ARV ratios of the knee extension muscles were significantly greater under B1.8M
than B0O.9M during the pre-landing phase (Table 1). Under B1.8M at P1 phase the average knee
joint stiffness was significantly greater than B0.9M (Figure 1). During decelerating phase (P1
and P2 phase) the knee extension peak moment and the negative peak power at knee extension
muscles under B1.8M were significantly greater than BO.9M.

DISSCUSSION: Under B1.8M condition, in which subjects have longer time to react, the knee
extension muscle activities during the pre-landing phase may contribute to exert the significantly
greater negative power at the knee joint and significantly greater knee joint stiffness during
decelerating phase compared to BO.9M. It suggests that the pre-landing activities contribute to
stiffen the knee joint during deceleration phase, and produce large power during the acceleration

phase by releasing the elastic energy.

r - W Te P2 —— Y
Table 1: The ARV ratios of the EMG at each phase = 8 Extension —_— BL.SM
- —— "
= B0.9M
Prelandingphase  Decckmatingphase Accdemtingphase 5 6
z s
Rectus femoris (RF) (%) 589 (235) * 834(380) 992 (39.1) % 4 Pl
Vastus medialis (VM) (%) 586 (30.7) * 86.9(43.1) 1038 (332) 3 2
=
Semimenbanasus (SM) (%) $62 (38.1) 922(34.4) 106.1 (245) 2 0 1 |
2
Gluteus medius (GM) (%) 89.1 (226) 8330127 * 1212 ¢403) 25 40 60 80
Values are average and (SD). *Significant differences between Knee Flexion Angle (degree)
B0.9M and B1.8M condition (a<0.05). ee Fexion Angle (degree

Figure 1: Typical example of knee moment-angular displacement
curves. The black circles represent the condition of 1.8m before the FP
contact (B1.8M), and the white circles represent the condition of 0.9m
before the FP contact (B0.9M).
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DEVELOPMENT OF THE OVERARM THROWING MOTION FOR JAPANESE ELEMENTARY
SCHOOL GIRLS

Kobayashi, Y.', Ae, M.%, Miyazaki, A.?and Fujii, N.?

1: Doctoral Program in Physical Education, Health and Sport Sciences, University of Tsukuba,
Japan

2: Faculty of Health and Sport Sciences, University of Tsukuba, Japan

INTRODUCTION: The purpose of this study was to investigate the characteristics of the overarm
throwing motion for skilled elementary school girls with a model of standard motion.

METHODS: The subjects were fifty-one girls from the second, fourth and sixth graders of
elementary school, who threw a softball with maximal effort, and their throwing motions were
videotaped with three high-speed cameras for 3-D motion analysis. Based on the throwing
distance, seven girls were selected from each grade as good throwers and standard motion models
were established from coordinate data of the seven good throwers for each grade.

RESULTS AND DISCUSSION: Fig. 1 shows the standard motion models of the girls’ overarm
throwing of the three graders. The trunk of the second graders was more erected in almost whole
phase while that of the sixth graders largely leaned rightward around the stride foot contact (100%
time).

Fig. 2 shows changes in the internal-external rotation angle of the right shoulder joint. From the
2nd half of the striding phase, the external rotation angle of the sixth graders was significantly
smaller than the other two graders. However, the sixth graders quickly rotated the shoulder joint
externally from approximately 140% time and reached its peak, followed by the internal rotation
of shoulder joint toward the release. These results indicate that the throwing motion of the second
graders was characterized by a dominant shoulder abduction and elbow extension, while a large
range of motion of the upper limb was found in the fourth graders, and sixth graders used a rapid
external-internal rotation of the shoulder. With the increase in the grade, the increases in the
range of motion occurred in the upper limb rather than the lower limb, which would be an index of

the development of girls’ throwing motion.

Striding phase Throwing phase lﬁsmdmg phase Throwing phase
ST ﬁ ‘R ﬁ% A ‘R?\R A L’ﬁ A
Fourth grade . 150 2z ’_,,.--;‘f:’:\.

[=)] " .
S 100 o
) o
2 50 pees? X 2vs4
Sixth grade - Ol = - in: ; iZZS
A == Bth {p=C.05"
C 20 49 60 80 10C 120 140 160 180 200
Normalized Time [%]
100 120 140 160 18!
Normallzed Time [%]

Fig.1 Standard motion models of the overarm Fig.2 Averaged angle of the right shoulder

throwing for the skilled girls. joint internal-external rotation.
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A BIOMECHANICAL STUDY OF THE TAKEOFF PREPARATION AND THE TAKEOFF MOTIONS
IN ELITE MALE LONG JUMPERS

Shimizu, Y.', Ae, M.?, Koyama, H.*

1: Graduate School in Health and Sports Sciences, University of Tsukuba, Japan

2: Faculty of Health and Sports Sciences, University of Tsukuba, Japan

3: Faculty of Education, Kyoto University of Education, Japan

INTRODUCTION: Ae et al. (2007) proposed a biomechanical method to provide a standard motion
as an averaged motion pattern of skilled performers for learning sports techniques. The standard
motion enables us to investigate characteristics of the takeoff preparation and takeoff motions
of various levels of male long jumpers. The purpose of this study was to compare the takeoff
preparation and takeoff motions of the world-level and Japanese elite male long jumpers by using

the standard motion model.

METHODS: The subjects were nine world-level (W-group) and ten Japanese jumpers (J-group).
The motion from the second last stride (L2) to the takeoff (To-off) was videotaped with two high-
speed VTR cameras set for the DLT technique. The standard motions of two groups were obtained

by using the method of Ae et al. (2007) and compared.

RESULTS AND DISCUSSION: The W-group indicated the greater horizontal CG velocity and
smaller decrease in the horizontal CG velocity during the takeoff preparation and takeoff than
those of the J-group. Fig. 1 shows stick picture sequences of the standard motions for the
W-group and J-groups. The J-group presented larger flexion and extension of the knee joint of
the supportleg during the preparation phase(1-3 in Fig. 1). The trunk of the J-group started to
lean backward in earlier timing than the W-group did (5-7 in Fig. 1). These motions were likely to
cause greater loss of the horizontal CG velocity. Therefore, Japanese long jumpers should keep

their trunk leaning forward in the takeoff preparation.

AEARLARAAL)
PRSI}

L2-on L2-off Ll-on L1-off To-on To-off

Figure 1: The standard motions for the World and the Japan male long jumpers during the takeoff

preparation and takeoff phase.
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ANALYSIS OF THE TAKEOFF MOTION FOR THE WORLD-TOP FEMALE TRIPLE JUMPERS
Tsukuno, A.', Ae, M.2, Koyama, H.%, Muraki, Y.4, and Takamoto, M.®

1: Graduate School in Health and Sport Sciences, University of Tsukuba, Japan

: Faculty of Health and Sport Sciences, University of Tsukuba, Japan

: Kyoto University of Education, Japan

: Osaka Electro-Communication University, Japan

a s~ W N

: Osaka University of Health and Sport Sciences, Japan

The purpose of this study was to investigate the characteristic of the takeoff motion for the world-
top female triple jumpers by comparing with Japanese university male triple jumpers whose
records were equivalent.The subjects were five world-top female jumpers (WF) and four male
jumpers (JM). The motions of three takeoff phases were videotaped for WF at 60Hz in the final of
The 2007 World Championships in Athletics and for JM at 300Hz in official competitions.The 2D
motion analysis was used for the calculation of selected biomechanical variables such as velocity
of the center of gravity (CG) and joint angles.The results were summarized as follows.

The distance ratios for WF were 36.9 £ 0.9% for the hop,27.3 = 1.0%for the step, and 35.8 =
0.3%for the jump, referred to as the balance technique, and these of the JM were 37.9 £ 1.6%,
28.3 £ 1.7%, 33.8 £ 0.8%, as the hop dominated technique. The jump ratio for the WF was
significantly greater than that of the JM.The horizontal CG velocity for WF changed less than that
of the JM, which indicates less braking.The WF was characterized by the shorter landing distance,
the forward-leaning trunk and the more extended knee joint of the takeoff leg, as shown in Figure
1;These may have allowed WF to maintain their horizontal CG velocity and to exert greater leg

extension force during the takeoff phase.

SA 4 FEA

i

0 m \VF hOp
. \\/ = - step
-? \\ § EEE Jump
- @ JM hop
5 § — jump
+
e X
=

0 20 40 60 80 100 0 20 40 60 80 100

Normalized time (%) Normalized time (%)

Figurel The trunk and knee joint angles of the support leg,
@.0Oand® changes in the represent a significant difference between WF and JM,hop,step and jump at p<0.05.
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EFFECTS OF CHANGES IN ANGULAR MOMENTUM ON PERFORMANCE DURING DISCUS
THROWING

Yamamoto, D.', Urata, T.', Tanabe, S.?, Ishikawa, M.3, Tto, A.3

1: Graduate School of Osaka University of Health and Sport Sciences (Osaka, Japan)

2: Sangyo University (Osaka, Japan)

3: Osaka University of Health and Sport Sciences (Osaka, Japan)

Introduction : Few studies about angular momentum during discus throwing have been reported
(Dapena, 1993; Miyanishi, 2000). However, it is not clear whether throwing distance is related
to changes in the angular momentum and throwing distance. This relationship can provide
useful information for training and instruction. The purpose of this study is to investigate the
relationships between throwing distance and angular momentum in each body segment to the

vertical axis (H-z) with a wide range of throwing records.

Methods : Subjects were 19 male discus throwers (records, 38.67-68.94 m) from collegiate
to world level athletes. Throwing movements when each subject threw the longest distance
were recorded by two video cameras (60 Hz) and thereafter digitized. The three-dimensional
coordinates of body and discus were calculated using the direct linear transformation method.
The throwing movement was divided into five phases, the H-z of whole body, the discus and the
selected five segments of torso and head (trunk), right arm, left arm, right leg and left leg were
calculated.

Results : Increment of the H-z of whole body during the first double leg support phase (DS)
just behind turn start and decrement of the H-z of whole body during the delivery phase (DV)
just before release significantly had positive correlations (r=0.856 and r=0.546, respectively).
Significant positive correlations were found between throwing distance and increment of trunk,
right arm, left arm, right leg, left leg and discus during the DS (r=0.523, r=0.585, r=0.828,
r=0.793, r=0.509 and r=0.510, respectively). During the DV, increment of the H-z of discus
and right arm had significant positive correlations with throwing distance (r=0.820 and r=0.735,
respectively). In contrast, decrement of the H-z of left arm and left leg had significant positive
correlations with throwing distance (r=0.632 and r=0.510, respectively)

Discussion : Our results suggest that storing of the larger H-z into whole body using both legs
during the DS is necessary for achieving higher performance. The results of changes in H-z during
the DV suggest that the H-z of whole body was transferred into discus. And when focusing on the
H-z of each segment, the H-z of left arm and left leg were more transferred to the discus through

the right arm in thrower with longer distance.

References
Dapena, J. (1993) Track Technique, 125, 3977-3983.
Miyanishi, T. (2000) Research Quarterly For Athletics, 43 (4), 29-36.

o







| —o—

9R11H(N), 12H(K), 13H(AK) 11th(Tue), 12th(Wed) , 13th (Thu) Sep.

OEFEEKX 1 Oral Presentations 1

11th Sep. (Tue) 14:15~15:30 Room A & B (JSB)

EEF XK 2 Oral Presentations 2

12th Sep. (Wed) 9:00~10:15 Room A & B (JSB), Room C (ASSB)

EaF X 3 Oral Presentations 3

12th Sep. (Wed) 10:30~12:30 Room A & B (JSB), Room C (ASSB)

OsEFFEK 4 Oral Presentations 4

12th Sep. (Wed) 13:30~15:30 Room A & B (JSB), Room C (ASSB)

OsEFFK S Oral Presentations 5

13th Sep. (Thu) 9:00~10:30 Room A & B (JSB), Room C (ASSB)

suoneuasald [elo




— M FAFER
085 K1

Oral Presentations 1

9ﬁ 1 1 E (W) 11th(Tue)Sep.
A=i% (Room A) JSB

14:15-15:30

Chair: itk BE (FHEKX%E) Yasuo lkegami (Nagoya University)

14:15 01-A01 NL—K—JUCBIB7 > F—N\> KNRBEOBE = 0k B L6
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Rolcowco—#|e
14:30 O1-A02 BELEICHDFRENORBETIMESLOT S0 Ml Tafcs
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Mggeeomz
14:45 01-A03 Ky IR v TRICHIDMEMERS. E5XF W W Ay AR
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, O o A
15:00 O1-A04 FHRADZFHH bl EFIC S DEEEIHI BRI LR
\
15:15 01-A05 BRERKN' A/ BREBORBEBCEOHE X M = ABATFAFH

WXL

(R0 FME

B£i% (Room B) JSB

14:15-15:30

Chair : {Ri%

E (KRB AE) Akira lto (Osaka Univ. of Health and Sport Sciences)

EENESNIFIC ST DFREREFDITAIER & R(UBRDUY
MEBNREMDIE(
~BERZMEREICLDIRFT~

[FERT Ny = TRPAY
v F—3a VEY

EREDERT DHT - ETEEZRRT D17
Joxrbh - LY R IIVORTERFE

KA
¥ A7 LSRR

e A 1 K

01-B04 H1THRDRBEEAEDAEREDESR
ARBEE NREDENEIFE LT

01-BO5 SMERERS VT —DNREFREBOHFRMEE
IND # =Y 2 X EDFER




— A FEFER
0 8/ % KR 2

Oral Presentations 2

9H12H (k) 12th(Wed)Sep.
A£i%(Room A) JSB 9:00—10:15

Chair : ¥ HB#2 (#FX%) Akinori Nagano (Kobe University)

9:00 02-A01 HREBNEORNMMESMABIC L DELDETHE AR BEE SRR AR b

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, BIRNOEB o R URERR
9:15 02-A02 BHOABMEICET B/ 1 A ANIAMBR B § KBELKY

9:30 02-A03 FIEBS—BEICLDRELRY EVTREMBBIEMAN /Ml 517 SWTERE
DTFBEDHERNTE

9:45 02-A04 T YH—BFDT AT T VAICETDEANDOREE il EH ZafiRs Kb

e L AT MR
10:00 02-A05 EMASHEMRHEES I21L—2a fIE AL Sk
KIKENEZ TR LEZIWIY © AR—Y EEHII

B£i8(Room B) JSB 9:00—10:15

Chair : /sith B9th (TR KZ) Sekiya Koike (University of Tsukuba)

9:15 02-B02 TZRU—TJEHWRICHITDBESEDEENDLLE  EH  #ih FRHAY

Throw-push continuum h'S & /=R MIixDEBEEDE
r

9:30 02-B03 HHEHBEQEEHEY DRE LY - BEEE A& u HHEAY
STEEE - HREEE ) 22 & DBF
BRI AL VBT IEE RERIBOBEHE Y D%
B ML oNRE <. BEE - REHEE) 20

(N

9145 02-BO4 BHHFAWUSEMHOEEGDHE KW B WRmAY

10:00 02-B0O5 EERAEFICHITDIREESEDENCEIDEEN /M PN R A e
DFHAEEY B AR







— A FEFER
08\ % X3

Oral Presentations 3

9H12H (k) 12th(Wed)Sep.
A£i%(Room A) JSB 10:30—-12:30

Chair : B &EX (EMAR—Y#HEtEH—) Akifumi Matsuo (JISS)

10:30 03-A01 NV—DMREEEDT /N RIVBE/ND—2D 1 MEE = HEEw
VEhAE/ N\ RIVREDHNER

10:45 03-A02 BIKNESFEITOBSTEDRERBAREN? R Rz RBOR©w

11:00 03-A03 ®&#M v AA—R—J) (Tango12) Dd=ANHME Bk o FBARFRAR

11:15 03-A04 ZERWFETILER T VBRI Rl %k u;f\ VRl
22—

11:30 03-A05 HYHh—DAVRT Yy TRy IICHITDEBROELE i F KASUERFER B
(BT D/NA A AN T ZWHRT
BNEAEDENLICED KRE

11:45 03-A06 Kx/NT# =V REEBZEZADHKAKEICK & A BRA&tL7> v 72

%5%%‘4‘%%7—“‘)[/étoctUF"ﬁ%ulbﬂ-‘:ET)l/ EHDOLL— AR —Y TAAWETEHT
>
12:00 03-A07 RHHKRE - SEGRBOBHLEIOHT Xt Mk sk ELZX—VRYE
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ICHEDRISIRE e
12:15 03-A08 AEZBRENEICHSITDEBEDIFBMMZAABRBEIC K Al WA RETERY
FIEE
B£12(Room B) JSB 10:30—12:30

Chair : #%# = (FR=EXZ) Shinji Sakurai (Chukyo University)

10:30 03-BO1 =ZRTAGKEHAEZRAWVCBFI 1 Z7HBEFD  HH By ENLAR—Y R

o REmMREICEISEmeEE 0 b
10:45 03-B02 HOIEEESBLIEREDMFEICHTOIHM e B KA&H7 >y 22
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, R s e e L I
11:00 03-BO3 KFEELETHZRBIMIICHITDHEA ST I— SN sk %Ek%k;li*
HAEEWTE
11:15 03-B04 ERAPMEMI /L TREBEQDEEIMBFICE Wil LT siAFAFS:
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, OREI—T A —avolks AR BB
11:30 03-B05 BESRUBEHAEORAKEEICSIDHD e A SHAFAFS:
ST EDI R AL LR

12:00 03-BO7 kﬂ@]ﬂf CHBITDFED/NAF AN T ZARIEE) SeiH AP ;ﬁﬁiiﬁ;{iz)ﬁ?;%ﬁ
T




— R FTFER
K8/ % X3

Oral Presentations 3

C%=i% (Room C) ASSB

10:30—-12:30

Chair : Peter Chen-Fu HUANG (National Taiwan Normal University)

The mechanism of ballet dancers' rises en pointe

Kumiyo
KAI

University of
California,lIrvine,USA

Impact of experience and training during practice
and generalization phases

Abdulziz
Almustafa

Dammam University,
Saudi

Effects of trunk and neck extensor muscle activity Su-Kyoung

on the bridging exercise according to knee joint
angle

LEE

Department

of Physical
Therapy,Gimhae
University, South
Korea

The Effects of Core Training on Balance and Jump
Performance in Elementary Basketball Players

Yen-Ting
WANG

National Taiwan
Sport University,
Taiwan

Kinematics Analysis of [Fa-Jin] Technique in
Martial Arts

Yao-Ting
CHANG

National Taiwan
Normal University,
Taiwan

World excellent athletes Fengzhe giant body
connect Group body back flip two weeks into the
kinematics analysis hang arm action

Qingging
CHENG

ChengduSport
University, China

Kinematic analysis of the Chinese elite female
hammer thrower Zhang Wenxiu last exertion skills

Chengdu Sport
University, China

Three Dimensional Biomechanical Analysis of
Knee Joint during Dumbbell Squat

National Chung Hsing
University, Taiwan




— A FEFER

0 s % X4

Oral Presentations 4

9ﬁ 1 2 E (71() 12th(Wed)Sep.

A£1%(Room A) JSB

13:30—15:15

Chair: LIl BI4E GRRI¥KXZF) Takeo Maruyama (Tokyo Institute of Technology)

04-A01 RERFI IV VIEFICHITDVIL T - T 7
2 hBMEDF RN T A U AR

NI RS

AL PR A
Kb

SIZEBICHITDEENLREBERDE S A5 -
BERE AR DIREE
B LHREZEICERLT

ENLEEF YL Y
F—arvbR—

WFFET
LR R

BIRENERITICH TS T) VIRRBET—5
FRIEFADEES

£y TRy TR BI 22 B X LBEDEBHEE
53

YUh—0T vy a2 bA—-ILBEICEIT D TEE
TEDRH

IN S S

HAS LA H R

REEBE

B<i8(Room B) JSB

13:30—15:30

Chair

Yuichi Hirano (JISS)

P EEH - (ELRR—VYREEV5-)
04-BO1 A 2T A RFUIIIHIFDA 2/ NERIDBEBD

BRENR—ILDZEECEZ DHE

EEROBEANIEERORRFEDHE TEREE
F1T 4 OXBIOHRESDORERF

i osig
AR &

EEW%EEEEE%%TéXHWﬁwkét%@E

DoDF VTR —MMIBTDFRT A TR
%iﬁ7#—7>1tﬁﬁﬁv—ﬁ$0&$t®%
%

SERKEDEL DERPEF DB ERIB L UBIEF
ICHBITDTRF T 1 7 ADEH

LA
AR

JORNY M) =RF=BmBDNVN2 RT—T 1 »IJFEX
ROBERE MBS SUERL RN EDER

R —

Yy H—DA V2TV TF Y IICBTBZEFR RO RESR
DEEINZM DI

HIKATEHFICHITDELEDHRENDHBICFST D
LEREIER ML Dbt




— M FTEFER
0 s % X4

Oral Presentations 4

C=1% (Room C) ASSB 13:30—15:30

Chair: 1B EX (RHEAX%) Hiroyuki Nunome (Nagoya University)

13:30 04-CO1 KINEMATICS EFFECTS OF SPRINT START ON Li-Chun  National

DIFFERENT STARTING BLOCKS YU Taiwan Normal
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, University, Taiwan
13:45 04-C02 Kinematics Characteristics of Topspin Forehand Yirong LI Chengdu Sport
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Drive on World's Elite Tennis Players UniversityChina
14.00 04-C03 The Finger Movement and Finger Pressure in Shu-Wei  National Taiwan Sport

Baseball Pitching : A Case Report CHEN  University, Graduate

Institute of Coaching
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Science,Taiwan
14:15 04-C04 Anticipatory postural adjustments during Yuki Department of Life

multidirectional step initiation movements INABA  Sciences, University

of Tokyo,Japan

14:30 04-C05 The kinematics analysis of Badminton forehand Chien-Lu National Taiwan
and backhand serves TSAI Normal University,
Department of
Physical Education,

Taiwan
14:45 04-C06 Biomechanical analysis of basketball new 3-point  Chien-Lu National Taiwan
line jump shots TSAI Normal University,

Department of
Physical Education,

Taiwan
15:00 04-CO07 Different approach speed to the back-style high Hao Chengdu Sport
_ Jumpamcebar techniques biomechanical analysis HUANG  University, China
15:15 04-C08 The development of measurement methods for Shintarou Department of
flexibility of the transverse arch of the forefoot Kudou  physical therapy,

International Institute
of Medical Therapy,




— A FEFER
M8 ¥ X5

Oral Presentations 5

98 13H () 13thahwsep.
A£i%(Room A) JSB 9:00—10:30

Chair: AH Ett (E+X#X%¥) Naoya Tsunoda (Kokushikan University)

9:00 O5-A01 BEX ML Y RIIIEETSY FEICHSITDMER P Bt HARERERER

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, POWR o hETEEZEER
9:15 05-A02 BREEZ T hifE P VR AR
2 R—
1 9:30 05-A03 WED—BRBMBCHITDTY NT—oDHH I #— MdlsEekE
B SmRoERBfFQLE BOVIHEEE 2~
9:45 05-A04 RF 7Y MIVBREDHY MY a—MIBF  BIIEIT AL FIREAY
DFRVT AU AR Kerbe

B<i8(Room B) JSB 9:00—10:30

Chair : S5 ¥ (SI&EEKX%) Shinsuke Yoshioka (Ritsumeikan University)

9:00 05-BO1 BRTZRY—TJICEIF2 77y MF—TJEREY  KH ER AT

Y —T DI B TFH NG RHEADE TR
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, tRQEZC&ALC
9:15 05-B02 HIKDITBICHITD/NNY bOO-DU 2 IZELSE ol ik FRIRFRSER
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, OB8WER
9:30 05-B03 v MEBFIERENEN(D Kinematics S&URRA Kt 8 HAKAAEALE
NP ERFPERRE DB b= IR

9:45 05-B04 ELDEHFADS 2V F—ICHTD L 21— HEEE F P FBRERERE
81 Fr 75 5T

10:00 05-BOS BEOZ(LAEMENI-SADEEI-ONT ke wOEMRAIRYE
10:15 05-B06 /NRIURUNIBITDHF—/N\—AY R :O—20DOFH A FE BRI OR
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, B BT




— A FTEER
M8 ¥ X5

Oral Presentations 5

C%=i% (Room C) ASSB 9:00—10:30

Chair: JIlE ZFi (BfigHASE) Yasuo Kawakami (Waseda University)

9:00 05-CO1 Kinematics Analysis of Five Ankle Inversion Daniel Tik- Department of

Ligamentous Sprain Injury Cases in Tennis Pui Fong  Orthopaedics and
Traumatology, Prince
of Wales Hospital,
Faculty of Medicine,
The Chinese
University of Hong
Kong, Hong Kong

9:15 05-C02 A Case Study of the Landing Force and Knee Alex J. Y. National HsinChu

Angle during One Leg Drop Jumping LEE University of
Education, Taiwan

9:30 05b-C03 Discussion of Bank clerk trapezius muscle fatigue  Yi LIU ~ Chengdu Sport
University, China

9:45 05-C04 The fatigue effects of single-leg landing in Cheng-Yu National Taiwan
volleyball players CHEN  Sport University,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Taiwan
10:00 05-C05 Evaluation of Shock Attenuation by Heel Pad Jia-Hao  National
Taping CHANG  Taiwan Normal
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, University, Taiwan
10:15 0O5-C06 A NOVEL COMPARISON OF SHOCK Hiroyuki Research Center
ABSORBENCY BETWEEN COMPOSITE AND Nunome  of Health, Physical
NATURAL TURF Fitness & Sports,
Nagoya University,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Japen




——

Oral presentations 1 11th Sep.(Tue)14:15~15:30 Room A

CERFER 1
(AR15)

01-A01
NL—=R=IHTBT VT =N\ RNZBOEEHROICDNTO—1%E
O R4 (I TR 5 W4 . HRIIvE AT (% W)

INV—R—=WICBFET7 X =2 RRZF, TRESGTHES] LiFEINE I EZ0, B AA. HIHOD
NAzFHERIERST. FEGVEELZORMEOZ VDY, FEHOACTENTE2HZ 0. BB ML
BAMADTELZYPLEDD L BVEIICHZS, L2L, JITEIWBKARNTERMTHA S h, BER
DINY T 4 YTHECNY POEBTR=LZF DL ) v 7B TICBIEEAEH RN ZE L0
EBHB, BTy TEBHEB B LICKSTOVERSTHE, T E—NYRERACEBOLTY., 4%,
UL BFEL TV S L, ABDOEKONIBTH V. MUSFET 2003 AR E L, £ TARIFR T,
A NFETIVEHOSE LT, 7o Z =N RIRACB T 2 EHEPOBLICHFEET 2025002 L.
EDXIBNHEBIRTHDIONEHAET 5, JUC L0 THEELZ 1] HIHEBRICIM ZEERT 20 85T 5%,

01-A02
BELEICH TS TEAHNDREETMES S UM ORFRE
O bl (LA . REWR R k%) . PHRK LAY . WRTZ GHE0R%S)

(MAEHB] HEAECBT 2 FEHNIORBIEZIET 2 00BOMKEEITH> e #HME L, [
] BU oo, BITWE %23 NS 1 ORBEFMNEDO T VT ) AL ZRE L, RIC, RBEZNET
MO ZEE Y —2HOTiTo7, $/o E—Y a3 F ¥ 7 F P AT LK 2L KT 3
CETHBOEEMEOMREZITolz, mBIC. 141%05 98 1% X TOBELE 98 L OWkE # 5. i
FHRIERNE L, FHliLkE L ToZL oML Z1To7, RRBXOEE] AT EORE LY. 2277y
kKD DR ST TONE B BifEh o BT B X BT E— X > N OGR O =2l E BAED
O E L THIE L., BAEDMH M & B R/NH e OILRZH R EE LT, R T 2 RIS
Mk R NI, B LICRBIESEE—Ya vFr I F v IC X MR 2L 25 R2 1 =0.99 %3
o, BEESHD TEOZ EDEPD LN, R LESRZHOER TR, NSRBI L0,
HROETHE S NS BERE IS, HEAIGICHEEZIE L 2 A2 BEHTLTORZ R Eh 6, FHIiE»E4S T
bbEhRBEI iz,

01-A03
Ry IR+ 2 TRICHETLAMABER. £ ABORENRE
OUIFHME (bR AT N IMBBEEHESRY . MR Giah k¥R e A BB # SR

PEBRCB RN ZBA D N —= T8 LT, TIAF AN ML= TbhTE). SRID
FL—= RO b LB EB P OHEEDO L —Z IS NE L MITRH RSN T
WEVWRY Z ATy T OMREIEICEH Lz, RFEOHIMNIEZ. Ry 72 22 ¥ 2B 5 NHPEIE G 3
LT AOHEOENEZEEW BE—NACLVERTZILEThHhD, HRE IMEELHNE 6 K. EHE)
MEEARECLVES 16cm B2 5MEICHO T Y, HOHUESORICHOEL DL Uiz, BEik
IS & OGO MR N IEES K e Z A OMEWE G 25 (51Hz ) Uizo KRis 1. BREBIETAR. SFEE.
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REACTION TIME AND GAIT INITIATION UNDER LOADED CONDITIONS IN ELDERLY

O KONG Pui Wah and CHUA YaoHui Kelvin
Sports Science & Management, Nanyang Technological University, Singapore
Email: puiwah.kong@nie.edu.sg

This study investigated the reaction time and gait initiation under loaded conditions that reflect daily
activities of the Singapore elderly community. Twenty-three elderly (> 60 yrs) and 17 young controls (21 —
35 yrs) participated. Subjects stood behind a marked line on the ground. Upon a pedestrian crossing signal
turned from red to green, subjects walked at their comfortable pace for 10 m. Four randomized walking
conditions were performed: 1) unloaded, 2) pushing a stroller loaded with 10 kg, 3) pulling a shopping
cart loaded with 15 kg, and 4) carrying two (one in each hand) plastic shopping bags each loaded with 2
kg. Five trials per condition were recorded by a video camera in order to identify the start-up time, starting
from the instant when the signal turned green until any part of the foot touching the ground beyond a line
I-m in front of the starting line. The average of 5 trials per condition was used for analysis using a mixed
model ANOVA with repeated measures (within-subject factor: walking condition, between-subject factor:
age group). There was a significant main effect of walking conditions (P< .001) and main effect of age (P =
.004) but no condition X age interaction (P = .350). Post-hoc analysis with Bonferroni adjustment revealed
a slower start-up time in the stroller (2.10 = 0.30 s) and shopping cart (2.16 = 0.32 s) compared with
the unloaded (1.81 = 0.24 s) and shopping bags (1.83 = 0.27 s) conditions. No difference was observed
between the stroller and shopping cart conditions, or the unloaded and shopping bags conditions. In all
conditions, the elderly were slower than the young controls (unloaded 0.22 s, stroller 0.16 s, shopping cart
0.27 s, bags 0.25 s). Pedestrian crossing design should consider the compromise in reaction time and gait
initiation responses in elderly.

02-C02
Effects of a Different Vibration Stimulations on Elderly Women's Knee Joint

Position Senses
O Jae-min Jung
South Korea

The purpose of this study was to examine effects of different vibration stimulation frequencies on
elderly women's joint position senses. In order to examine the influence of vibration stimulation
on the sense of the knee joint position, three tests were conducted: First test was conducted to
recreate the position of the knee joint without attaching a vibrating stimulator (Control). Second
test was conducted by attaching vibrating stimulator but without turning it on. Lastly, third test
was conducted by attaching and operating the vibrating stimulator at frequency of 10Hz, 60Hz
and 120Hz. In each case, the test was conducted for both positions of an open kinetic chain and
a closed kinetic chain. Whereas error rates of joint position sense reposition were not statistically
significantly different between varying vibration stimulation frequencies in a closed-chain position,
they were statistically significantly different between varying vibration stimulation frequencies in an
open-chain position. In particular, error rates statistically significantly differed at low frequencies
of 10 Hz and 60 Hz but they were not at a high frequency of 120 Hz. As for the result of the
virtual reality balance program.The above results showed that high frequencies of vibration
stimulation did not necessarily positively influence somatosensory stimulation.
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02-C03
A Biomechanical analysis of lower extremity on the flatfoot with slopes and

velocity change on treadmill
O Myung-kwon Kim
Department of Physical Therapy, Youngsan University, Republic of Korea

Flat foot is generated as a injury of the dynamic, static, supporting structure of the medial longitudinal
arch, and it is characterized by a lowering of the medial longitudinal arch, calcaneal eversion, forefoot
abduction, supination, and shortening of the Achilles tendon. This study was conducted to determine
the difference between the flat foot and the normal foot by gait velocity and slopes. Also, we investigated
some dangerous factors of flat footedness. This study was conducted on 30 adults having normal feet
(N=15) and flat feet (N=15) from 21 to 30 years old, without neurological history or gait problems. A
treadmill (AC5000M, SCIFIT, UK) was used to analyze kinematic features during gait, using slopes of
-10, 0, and 10%, and gait velocities of slow, normal, and fast. A surface electromyogram (TeleMyo
2400T, Noraxon Co., USA) was used to measure muscle activity changes, and a foot pressure analyzer
(FSA, Vista medical, Canada) is used to measure foot pressure changes. We confirmed that the load
is focused on the 2nd and 3rd metatarsal heads during the stance phase, according to the velocity
and slopes changes. Among the lower extremity muscles, the Abductor hallucis showed lower muscle
activation for rearfoot eversion, while the vastus medialis and tibialis anterior showed higher muscle
activation for eccentric control. Therefore, strengthening of the knee extensor and ankle intrinsic muscle,
which affect shock absorption, are recommended for flat footed individuals to diminish the risk of injury.
In future studies, it needs to evaluate the flat foot using various functional tasks to evaluate injury risk
factors.

Ground reaction forces and frictional demands during stair descent in Tai-Chi

elderly

O Tzu-hsiang Yang, Chen-fu Huang
Department of Physical Education, National Taiwan Normal University, Taipei, Taiwan

Stair descent is a risky and demanding diary task. It is believed that slip while foot contacting the
ground surface may lead to stair related falls. The required coefficient of friction (RCOF) is one of
the critical factors in determining whether a slip incident might occur. The aim of this study was to
assess the RCOF for safe stair descent to ground in Taichi elderly. Six Taichi elderly participants
(TA group, age: 73.0 = 6.0 yrs; height: 1.67 = 0.06m; weight: 58.5 = 6.0kg; Taichi period: 10.2
+ 3.3 yrs) and 6 matched control ones (CON group, 65.6 = 2.1 yrs; 1.64 = 0.07m; 62.7 £ 4.3kg)
were participated in the study. Whole body kinematics were recorded by using Vicon 10 MX 13+
camera system (250Hz) to compute center of mass (CoM) velocity. Ground reaction forces (GRFs)
were recorded while contacting the ground using a Kistler force platform (1000Hz) with four-order
Butterworth low-pass 45Hz filter. RCOF was calculated by horizontal GRFs dividing by vertical
GRF using LabVIEW software. Differences in variables between groups were tested using t-test.
The results indicated TA group showed greater CoM velocity (0.36>0.21 m/s) but lesser first peak
of vertical GRF (1.58<1.80 BW) and loading rate (13.4<19.7 BW per s). RCOF-FS (foot strike)
and RCOF-PO (push off) were found greater in TA group respectively (0.31>0.24, 0.35>0.31).
TA group also presented greater breaking (0.195>0.151 BW) and propulsive forces (0.204>0.175
BW). It can be interpreted as a more cautious strategy of using the available friction at foot strike
and push off in CON group. But the safer strategy was not reflected in LR, which might reflect a
lack of control or an increase in joint stiffness.

Acknowledgment: This study is particularly supported by "Aim for the Top University Plan" of the
National Taiwan Normal University and the Ministry of Education, Taiwan, R.O.C.
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Effects of Tai Chi on obstacle crossing in older adults
O Chen-fu Huang, Jung-Chun Chi and Yao-Yi Hsieh
National Taiwan Normal University, Taiwan

In recent years, aging become a serious problem all over the world. The process of aging often
leads to decline the ability to perform everyday tasks, such as crossing obstacle, that augmenting
the risk of accidents in the elderly. Falling is the most of accident in elderly. Exercise will decrease
ageing and enhance the capacity of physical activity and reduce the risk of accidents in the
elderly. Tai Chi has documented that improving muscle strength, muscle function on the elderly.
The purpose of this study was to investigate the effect of Tai Chi exercise on obstacle crossing
in the elderly. Fifteen healthy elder people without regular exercise (HO group) and 15 healthy
elder people who practiced Tai Chi exercise regularly (TC group) were recruited for this study.
Subjects were instructed to walk barefoot along a 10-m walkway and step over the obstacle. A
10-camera Vicon system sampling at 250Hz and two Kistler force plates sampling at 1000Hz
were synchronized to collect the biomechanical data. Vicon Nexus and Visual3D software were
used to collect and analyze the data.The TC group showed greater stride length, stride speed,
and peak A-P COM velocity than HO group during approach and recovery phase. During cross
phase, TC group had greater trail toe-obstacle distance, lead toe clearance, lead heel-obstacle
distance, stride speed, A-P COM displacement, and peak A-P COM velocity than HO group. The
joint kinematic and kinetic were difference in the hip joint between HO group and TC group.
The greater hip joint control strategy played an important role in TC group during the obstacle
crossing. The elder were participated Tai Chi training that had greater muscular strength and
capacity of physical activity. Tai Chi may reduce risk of fall and benefit elderly.

Acknowledgment:

This study is particularly supported by "Aim for the Top University Plan" of the National Taiwan
Normal University and the Ministry of Education, Taiwan, R.O.C
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The mechanism of ballet dancers' rises en pointe

O Kumiyo KAI
University of California, Irvine

Dancing en pointe (dancing on the tips of the toes) is one of the advanced techniques in ballet.
The base of support during pointe is relatively small, and ballet dancers are forced to stand with
their ankle hyper-plantarflexed, therefore ballet dancers are required to have a high level of
balance and coordination while dancing en pointe. The purpose of this research is to understand
the mechanism of dancing en pointe by comparing vertical ground reaction forces (GRF) of skilled
and less skilled ballet dancers.

Ten skilled (average age 21.7 £ 3.0 years old, height 164.5 £ 7.3 cm, weight 51.6 £ 5.7 kg) and
ten less skilled university dance students (average age 20.6 £ 2.5 years old, height 164.5 £ 5.6
cm, weight 52.6 = 4.5 kg) demonstrated rises en pointe (from standing on two feet with their hips
external rotated to rising en pointe; standing on their toes). GRF was collected with a force plate.
GRF was normalized by individual body weight (TBW).

Skilled dancers had significantly larger vertical ground reaction forces during en pointe (skilled
dancers 1.03 + 0.06 TBW; less skilled 0.94 = 0.07 TBW; P<.05). Moreover, skilled dancers GRF
during en pointe that was larger than their body weight. Skilled dancers generated significantly
larger GRF in preparation (plié¢) before they executed rises (skilled dancers 2.14 =+ 0.21 TBW;
less skilled 2.0 = 0.32 TBW; P<.05).

These findings indicate that generating large ground reaction force while en pointe and generating
a larger ground reaction force in preparation are an efficient mechanism of dancing en pointe.
Dancers are required to have strength that is able to support their body weight during en pointe.
Further research with whole body kinematics data is needed to understand a safer and efficient
mechanism of dancing en pointe.

Impact of experience and training during practice and generalization phases

O Abdulziz Almustafa
Dammam University, Saudi Arabia

The purpose of the study is to investigate the effect of experience and training through the
variability of practice hypothesis, a major prediction of Schmidt’s (1975) motor schema theory.
The experience as a major factor has been ignored in relating to the variability of practice in
ecological field.

The subjects were experience children and adults (n=60) who were randomly selected from
the team sports (football, handball & basketball). ANOVA with repeated measures was used for
practice and generalization phases at the (0,05) level.

The results did not support the variability of practice hypothesis in practice phase. During
generalization phase, two skills were requested, compulsory skill, and optional skill. The results
have displayed significant performance in related to the experience and training for both adults
and children. The schema hypothesis has confirmed learning motor skills, but not for expert
athletes. More studies needed for testing expert athletes in an individual sport.

03-C03

Effects of trunk and neck extensor muscle activity on the bridging exercise
according to knee joint angle

O Lee, Su-Kyoung

Gimhae University, Department of Physical Therapy, South Korea

Purpose: this study aims to determine the optimal knee joint angle for minimizing the cervical
muscle tension and maximizing the muscle activity of the trunk during the bridging exercise for
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trunk stabilization. Methods: The bridging exercise in this study included four forms of exercise:
having a knee joint flexion angle of 120°, 90° , 60° , and 45" . Methods:The bridging exercise in
this study included four forms of exercise: having a knee joint flexion angle of 120°,90°,60°, and 45° .
The posture of the bridging exercise was as follows. The subject was to cross the arms and place
them on the chest. Legs were to be spread shoulder width. Then, the trunk and lower extremity
were to be elevated to form a straight line, where hip flexion was 0° . To prevent the increase of
hyper lumbar lordosis during the bridging exercise, the exercise was practiced after maintaining
the lumbar neutral position through the pelvic posterior tilting exercise. Results: During the
bridging exercise, the muscle activity increased as the flexion angle decreased. For the knee
joint flexion angle of 120° , the muscle activity was recorded as 102.88 *= 0.69. For 90° , it was
102.61 = 0.69, for 60°, 105.57 = 0.85, and for 45°, 106.24 = 0.88. According to the post-
hoc result, the muscle activity was significantly higher for 60° and 45° than for 120° and 90°
(p < .05). Conclusion:The knee joint angle affected the muscle activity of the neck muscle. The
greater the knee joint angle, the lower the load placed on the neck muscle. In contrast, the load
increased as the knee joint angle decreased. In addition, the muscle activity of the neck muscle
and trunk muscle increased as the knee joint angle decreased.

The Effects of Core Training on Balance and Jump Performance in Elementary
Basketball Players

O Yen-Ting Wang ' Cheng-Chia Wang ®Alex J. Y. Lee *
! National Taiwan Sport University, TAIWAN
% National HsinChu University of Education , TAIWAN

The purpose of this study was to evaluate the effects of 8-week core training on balance and jump
performance in elementary basketball players. Twenty elementary school basketball players equally
grouped by height as BOSU group and control group. All players underwent regular basketball
training 4 times per week for 8 weeks, and BOSU group received extra BOSU training 3 times per
week, each for 40 minutes during this period. The jump performance was evaluated by height of
countermovement jump (CMJHt) and squat jump (SJHt). The dynamic balance was evaluated by
the 8-direction limits of stability (LOS) test. Mixed-designed two-way ANOVA was used to compare
the difference and the change percentage between groups before and after training for each
parameter. The results showed that 8 weeks core training can significant improved the jump height
in CMJ (F=12.90, p < .05) and SJ (F = 10.35, p < .05), and improved the overall, back, left-
front and left-back directions LOS performance at level 3 (F=512.67, 11.38, 10.46, 12.40,
p < .05), and overall, front, back and left-back directions at level 6 (F=10.79, 13.10, 14.91,
13.65, p < .05). BOSU group showed significant improvements not only in the performance of
CMJ and SJ, but also improved the performance of LOS after training. 8 weeks core training can
improve the balance and jump performance in elementary school basketball players, therefore, is
strongly recommend undergoing core training in proprioception, neuromuscular training program
and individual design purpose for children.

03-C05

Kinematics Analysis of [Fa-Jin] Technique in Martial Arts

O Yao-Ting Chang', Jia-Hao Chang" *

'Department of Physical Education, National Taiwan Normal University

*Graduate Institute of Exercise and Sport Science, National Taiwan Normal University

Background: [Fa-Jin] is a skill of traditional martial art. It is an effective muscle forcing using
style. Old teaching in martial art was hard to be understood for novels due to indefinite language.
Great help in teaching of martial art will be attended by determining movements of the [Fa-JinJ in
the current study. Purposes: To evaluate the relationship between limbs in the [Fa-Jin] movement
and modeling the motion. Methods: Vicon 3D motion system and four Kistler force plates were
used to gather and analyze the joint kinematics of trunk, upper and lower limbs, and ground
reaction forces of eight martial art experts. Kendall coefficient of Concordance (Kendall’ s Wall
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coefficient) was used to test the consistency of appearing orders of the max angular velocities
and angles of joints, and the significant level is a@ =.05. Results: The timing of max angular
velocities and angles of joints were appeared in sequence. The Kendall’ s Wall coefficient was
respectively 0.613 and 0.771. And it acted from lower limbs to upper limbs. Conclusion: The Fa-
Jin] movement was acted from lower limbs to upper limbs. Coordinating the limbs to transmit the
ground reaction forces effectively was important. Martial arts were taught by quality description in
past. And it usually resulted in misunderstanding for novels. Results in this study will provide the
more precise descriptions for [Fa-Jin] teaching.

03-C06

World excellent athletes Fengzhe giant body connect Group body back flip two
weeks into the kinematics analysis hang arm action

O Qingqging Cheng, Jihe Zhou

Chengdu Sport University, China

Preface: In gymnastics parallel bars competition two weeks after the giant seings group hang arm
action belong to stunner, is scoring key, it is very necessary to research it.

Purposes: For Artistic Gymnastics World Cup and world championships champions athletes
Fengzhe in the 2011 national gymnastics championships final do this action to make kinematics
analysis, reveals the action and technical features of kinematics rules for our athletes development
and improvement to provide theoretical basis for this kind of movement.

Methods: Take 3D camera analytical method. In 2011 the national gymnastics championships final
scene parallel bars, with two sets of JVC camera (frequency for 50 of/SEC) from different Angle
(two main beam axis camera Angle for 90 ° ) took Fengzhe finish two weeks after the giant seings
group hang arm action of the entire process.Take 3D-SignalTec analytic system for shooting video
system, and according to the need to get the kinematics parameter of the important action.
Results: On the moment of standing , Human body gravity away from the bars height is 0.92 m;
The shoulder joint angle is 169.74 degrees, The hip joint angle is 174.75 degrees , The knee
joint angle is 174.90 degrees, the body from the highest point to its lowest point time of 1.6
seconds, Hang parallel bars to arm push its off time of 0.54 seconds, Leave parallel bars moment
hip Angle is 106.15 degrees , Back around 720 degrees hang time of 0.6 seconds, including
its poles from moment to completely group body time of 0.2 s, turned away from its focus to the
highest level at 0.78 m ,at the same time the hip joint angle is 35.91 degrees knee joint angle of
70.64 degrees, and knee Angle is bigger. Turn down the body in the air of angular velocity is
average 18.3 rad/s, flip slower; The second time hang arm was 0.62seconds.

Research conclusions and Suggestions: Through the research results kinematics parameter
analysis,Fengzhe has good completed two weeks after the giant seings group hang arm action ,
he can to do some perfect in the following aspects: two feet don't separate after giant seings end;
Back around soar to height is insufficient, embrace leg not tight (knee joint Angle larger).

03-COo7

Kinematic analysis of the Chinese elite female hammer thrower Zhang Wenxiu last

exertion skills

O Chong lJia, Jihe Zhou
Chengdu Sport University, China

Objective: By parsing the Three-Dimensional Photograph by Video Camera of the 2011 National
long cast Open women's hammer finals, for Zhang’ s problems that the time spent on last exertion,
the end posture, knee angle, hammer running bevel angle and the accelerated rhythm, this paper
provides some feasible suggestions, which make a scientific basis for the training of coaches and
athletes.

Method: documentation method, the analytical method of Three-Dimensional Photograph by Video
Camera.

Research results: The total time in the final force of the Chinese athletes Zhang Wenxiu is

o




——

Oral presentations 3 12th Sep.(Wed)10:30~12:30 Room C

CEEFER 3

(Cx15)

longer than the foreign elite athletes. Her shoulder angle is greater than 90 ° in the final double
support phase, indicating skills beyond the device of her shoulder is better, conducive to the final
acceleration and force. In the last exertion, she completes throwing motion by the means of upper
body more substantially later coming, which not only affects the effect of the hammer acceleration,
also reduces the final height of shooting. Zhang’ s ability to continue to accelerate is relatively
weak, thereby affecting her final shot speed.

Conclusions and recommendations:

(D The state of her entire body twisted in the final force process is not ideal, not taking full
advantage of the potential energy of reversing between the shoulder and hip; in training the
degree of torsion between the shoulder and hip should be strengthened in order to obtain the best
forcing effect.

® Zhang Wenxiu, the general trend of hammer running bevel angle is reasonable, however
shouldn’ t have jumped and fallen sharply.

@ The trend of speed increasing is not obvious in the final force process, little increases the speed
of ball, resulting in her last shot is not fast enough. Recommended that in training quick strength
training should be strengthened and improve the ability to continue to accelerate.

Three Dimensional Biomechanical Analysis of Knee Joint during Dumbbell Squat

O Liang Kai-Han', Chang Yi-Wen?, Hsieh Li-Cheng', Wu Hong-Wen®

'"Department of Bio-Industrial Mechatronics Engineering, National Chung Hsing University,
Taichung, TAIWAN

“Department of Exercise and Health Science, *Department of Physical Education & Graduate
Institute of Physical Education, National Taiwan University of Physical Education and Sport,
Taichung, TAIWAN

Squat is an exercise for strengthening quadriceps, hamstrings and gluteus maximum. Squat is
a common strengthening exercise for personal conditioning, sports training or rehabilitation for
people with anterior cruciate ligament injury. High load barbell squat is usually used for athletes
in weightlifting or powerlifting. In rehabilitation, squat load is usually used with individual body
weight. Dumbbell squat is a suitable and safe strengthening method in personal training or late
stage of rehabilitation. There have been lots of previous studies regarding the motion analysis in
barbell squat or squat without external load. However, little is known about the biomechanics of
dumbbell squat. The aim of this study was to evaluate the knee joint forces and moments during
dumbbell squat with difference dumbbell loads.

Nine male weightlifters performed the squat with three different dumbbell’ s loads (0 kg, 10 kg, 20
kg) on each hand respectively. VICON motion analysis system with eight cameras (sample rate: 100
Hz) and two Kistler force-plates (sample rate: 1000 Hz) were used to record the three dimensional
kinematic and kinetic data during squat.

The results showed that the peak anterior forces and peak compression forces of knee joint were
increased with dumbbell loads. Also, the peak knee flexion moment and peak knee abduction
moment were increased with dumbbell loads. Increased the dumbbell load not only increased
the knee flexor training effect but also increased the knee joint anterior force and the loading of
posterior cruciate ligament.The findings of this study are beneficial for providing strengthening
guideline in personal strength training or rehabilitation.
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KINEMATICS EFFECTS OF SPRINT START ON DIFFERENT STARTING BLOCKS

O Yu Li-Chun, Ming-Chun Yeh, Chien-Lu Tsai
Department of P.E. National Taiwan Normal University, Taipei, Taiwan

IAAF rules no. 161 and 162 expressly provide that athletes must use the starting block provided
by the general assembly to implement the crouching start. In sprint events, especially 100 meter
sprint race, a good sprint start becomes a crucial factor for a sprinter to win the race. The
purpose of this study was to examine the effects of two different starting blocks on sprint start
kinematics. The subjects are 10 male teenage sprinters. ReacTime Personal TimeTraining Systems
were used to record subjects’ Reaction Time (RT) in sprint start phase. In addition, Newtest
Powertimer photocells were conducted to collect subjects’ 0 to 10 meter (T10), 10 to 20 meter
(T20), and 20 to 30 meter (T30) performance after sprint start. The experimental data was
analyzed by paired samples T-test with the level of significance (p < 0.05). The results showed no
significant differences between the existences of two different starting block. However, in terms
of subjects’ RT, 0-10M, 10M-20M, and 20M-30M time performance, the average score of short
pedal starting block was better than the long pedal starting block. This research suggests that
the short pedal starting block may have better effects compared to the long pedal starting block.
Consequently, when coaches and athletes train for sprint starts, they can apply short pedal
starting block and make adjustments and modifications based on their training conditions. In this
way, they are surely to find the most suitable mode for each runner, which leads the runner to
their best record.

04-C02
Kinematics Characteristics of Topspin Forehand Drive on World’s Elite Tennis

Players
O Yirong Li, Jihe Zhou, Meiyan Peng and Xi Li
Chengdu Sport University, China

BACKGROUND: Topspin forehand drive is an important and powerful technique, therefore it is
meaningful to analyze this technique.

OBJECTIVE: By analyzing the topspin forehand drive of Engqvist and Sampras, we attempted to
acquire some kinematics parameters and reveal the characteristics of elite tennis players.
METHODS: Two SONY 300 cameras were used on 2010 Chengdu Open when they performed the
technique. 3D Signal analysis system was used with low-pass filter at the cut-off frequency of 8
Hz.

RESULTS: At the end of the backswing: the left and right hip angles of Sampras were 126.01°
and 127.39° ; left and right knee angles were 128.77° and 125.33° right shoulder and right elbow
angles were 87.41° and 134.71° . Engqvist’s parameters were 167.93° and 136.11° ; 153.83°
and 136.11° ; 64.19° and 108.73° .

At the stroke moment: the shoulder-hip angle of Sampras was -13.33" ; rotational magnitude was
46.20° ; the time was 0.29s; the maxmal velocities of shoulder, elbow, hand and racquet head at
the stroke were 2.59 m/s, 5.09 m/s, 10.25 m/s and 21.16 m/s, respectively. Engqvist’s parameters
were -5.83" ; 5.96° ; 0.17s; 1.52 m/s, 4.04m/s, 9.95 m/s and 20.66 m/s. At the end of the stroke:
Sampras’ and Engqvist’ s velocities of CG were 1.33m/s and 0.96m/s respectively.

DISCUSSION & CONCLUSION: Sampras’ shoulder and elbow angles were larger, his upper
limbs stretched sufficient. It’ s better to make upper limb accelerate at the standing position, but
disadvantage to the movement of torso and upper limb. The stretch of Engqvist’ s upper limb
was smaller, but it’s advantage to the rotational acceleration of torso and upper limb. The mean
rotational velocity of shoulder-hip angle of Sampras at the striking phase was slower than Enggvists.
The displacement of Sampras’ racquet head was longer, and vertical velocity was slower, it can
make the rotational speed faster.
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04-C03
The Finger Movement and Finger Pressure in Baseball Pitching : A Case Report

O Shu-Wei, Chen, Wang-Jing, Liu, Ya-Han, Guo, Tsung-Ying, Hung, Jung-Tang, Kung, Wen-Tzu, Tang
Graduate Institute of Coaching Science, National Taiwan Sport University, Taiwan

Fingers played an important role in baseball pitching varied with different pathway of the ball,
but there were only a few study to investigate the finger movement in baseball pitching, and not
focus on different pitches nor finger pressure. Therefore, the aim of this study was to measure the
movement and joint angle (Metacarpophalangeal, MCP; proximal interphalangeal, PIP: and distal
interphalangeal, DIP) of index finger (F2) and middle finger (F3), and the tip and pulp pressure
of F2 and F3 when pitching 4 different pitches (4-seam fastball, curveball, slider, and change-
up). One elite college pitcher volunteered to join this study. The pitching motion was collected
by Motion Analysis System, and the finger pressure was collected by Flexiforce sensor. The data
of the fastest strike pitch during arm cocking phase to arm acceleration phase were collected.
The result showed that although there were no obviously different of linear velocity on both
MCP joints between 4 pitches, 4-seam fastball was faster than the other pitches on finger tips.
The MCP and PIP joints were extended by the ball first while the DIP joints were flexed in the
beginning of arm acceleration phase, and along of the ball rolling to the finger tips, the MCP and
PIP joint were flexed to push the ball forward while the DIP joints were extended when pitching
4-seam fastball. The 4-seam fastball and change-up had similar movement on F3, and slider and
curveball had similar movement on both of F2 and F3 joints. The 4-seam fastball produced higher
finger pressure then the other pitches during arm acceleration phase, especially on finger pulps.
The slider produced finger pressure as 4-seam fastball on F2 tips. During arm cocking phase, the
finger pressure was used to hold the ball tight, and was decreased in arm acceleration phase.

Anticipatory postural adjustments during multidirectional step initiation
movements

O Yuki Inaba', Shinsuke Yoshioka® ; Kentaro Chino' ; Senshi Fukashiro'
'"Department of Life Sciences, University of Tokyo, Japan
*Faculty of Sport and Health Science, Ritsumeikan University, Japan

Introduction: It is well known that anticipatory postural adjustments (APA) are associated with
generating forward acceleration of center of mass (COM) when initiating a step in the forward
direction. However, even though locomotion tasks performed in daily life and sports usually
include change of direction movements to diagonal or lateral directions, APA during step
initiation to those directions are not investigated well. Therefore, the purpose of this study was
to investigate APA during multidirectional step initiation tasks to understand the motor control
mechanisms of multidirectional movements. Methods: Eight healthy young males performed step
initiation tasks to five directions (0, 23, 45, 67, and 90 degrees, 0 degree as forward) under
two conditions (SLOW: natural or comfortable speed, and FAST: step as fast as possible to the
distance stepped in the SLOW condition). Trajectories of center of pressure (COP) and activities
of selected lower limb muscles (tibialis anterior, soleus, and gluteus medius) of push-off limb were
analyzed. Results and Discussion: The trajectories of COP differed between the step initiation
directions. The posterior and lateral displacement of COP decreased as the step directions
became more lateral (0° : 0.096m, and 90° : 0.014m posterior to the initial COP position in FAST
condition). The posterior displacements of COP were larger in the FAST condition than the SLOW
condition. At the same time, the activity of tibialis anterior decreased while that of soleus and gluteus
medius increased as the degree of the step directions increased. Therefore, it was suggested that
the activities of these muscles control the displacement of COP to generate distance between COP
and COM, which controls the acceleration of COM. Thus, we concluded that the APA unique to
the movement direction has functional roles in accelerating COM to an intended direction.
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The kinematics analysis of Badminton forehand and backhand serves

O Chien-Lu Tsai', Lu-Miin Wang?®, Pei-Rong Wang', Yi-Chang Hsueh', & Kuang-Min Pan'
'Department of Physical Education, National Taiwan Normal University

*P.E. Section, Taoyuan Junior High School, Taoyuan, Taiwan

Serve is one of the most important techniques in badminton game. Since the law of badminton
changed in 2006, the serve became more important. And the backhand serve is more popular than
forehand serve during these years. The purpose of this study was to compare the linear and angular
kinematical variables between badminton forehand and backhand serves. Eight collegiate level 1st male
badminton players in Taiwan served as the participants. The kinematical variables were recorded by
Vicon MX-13% system (250Hz) and computed by Vicon Nexus 1.2 software. The Wilcoxon matched-
pairs signed-rank nonparametric statistical test was used to compare the serve movement variables
between forehand and backhand serves. The Friedman two-way variance analysis of nonparametric
statistical test was to test among low, flat and clear serve paths. The statistical analysis were calculated
by the software of SPSS 17.0 and the post-hoc comparison were calculated by the Excel software,
the significant levels was at a@ = .05. The results showed that the backhand serve displayed the higher
contact point, the less movement displacement, less movement time than forehand serves. The
backhand serves showed more merits than the forehand serves.Among different paths of serving,
the fastest initial velocity of the badminton serves was the clear serve. The fastest angular velocity
in upper limbs of the backhand serve occurred on the elbow extension and ulnar flexion, it occurred
on the ulnar flexion and the wrist flexion in forehand serve. There was a supination movement in low
serve that there was pronation in flat and clear serves. Training on the wrist ulnar movement will be
one of the efficient methods to increase the performance of the serves. As on the results of this study,
we recommend that the players should used the backhand serves in the badminton games.
Acknowledgment:

This study is particularly supported by "Aim for the Top University Plan" of the National Taiwan
Normal University and the Ministry of Education, Taiwan, R.O.C..

04-C06

Biomechanical analysis of basketball new 3-point line jump shots

O Tzu-Yu Liu', Kuang-Min Pan', Yuh-Dong Li®, Hsiu-Hsia Chiu',Ming-Tsung Shih'& Chien-Lu
Tsai'

'"Department of Physical Education, National Taiwan Normal University

*P.E. Office, National Taipei University of Technology

The three-point line had been extended the distance from the original 6.25meters to 6.75meters
since October 1st, 2010. The basketball coaches and the players expressed that the longer distance
reduced the shooting scores and might change jump-shot motion patterns. The purpose of this
study was to investigate the kinematics differences of the jump-shot motions in three-point line, old
three-point line and free-throw line. Eight male college basketball champion team players in Taiwan
were recruited as the subjects to perform jump shot in three kinds of distance. Ten Vicon infrared
cameras(250Hz) were used to collect the basketball jump-shot movements from preparatory action,
take off to landing and computed by Nexus 1.4 software. One FASTEC high-speed camera (125Hz)
was used to record the basketball trajectories and analysis by Kwon3D system. The Friedman two-
way analysis of variance by ranks and the Pearson product-moment correlation statistical methods
were used to test among three different distance jump shots, the significant level was as a = .05.
The statistical analysis and the post-hoc comparison were calculated by the software of SPSS 19.0.
The results showed that there were significant difference between the free-throw line jump shot
and the two 3-point line jump shots. The strategy of the players to perform new 3-point line jump-
shot were as follows the players should reduce release angle, reduce the release height, reducing
the duration time from crouch to take-off, increase the release velocity, increase the linear forward
velocity, increasing the angular velocity of upper limbs and the velocity of take-off center of gravity
to help shooting. There were no significant differences between the old and new 3-point line jump
shots.

Acknowledgment:

This study is particularly supported by "Aim for the Top University Plan" of the National Taiwan
Normal University and the Ministry of Education, Taiwan, R.O.C..
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04-Co7
Different approach speed to the back-style high jump amcebar techniques

biomechanical analysis

O Hao Huang, Jihe Zhou
Chengdu Sport University, China

1 objective: using 3 d camera analytic method to the high jump athletes in training opportunities high music and
sporting events on the evaluation of different run-up speed high jump action to make analysis for the relevant
technical movements and kinematics parameter, this paper analyzes the advantages and disadvantages for technical
action puts forward relevant Suggestions for its technology to provide theoretical reference after training.

2 research methods

2.1 3 d camera analytic method

Opportunities to high music in November 2011 training evaluation "(jump over 1.90 M) and 12 months of school games
(jump over 1.93 M) of the back-style high jump technical movement on the 3 d fixed-point high-speed camera, high speed
camera models: Basler Abozfc, shooting frequency: 100 fpa, 1 machine Lord axis and the runway vertical, is to bar, 2
machine Lord axis and 1 machine Lord axis between an Angle of 80 degrees. Two of the same film method, shooting
conditions are consistent. Shot of the technology with a DsialTECv action 3 3 d video analytic software system, reference
to Japan matsui show to model of the human body, the original data low-pass digital filter, the truncation frequency 8 Hz.
3 research conclusion

3.1 in appropriate run-up speed of approach speed within the scope of the faster and more beneficial to
body Angle and the last step long and increase so as to facilitate the athletes good finish takes off the action.
3.2 in the appropriate approach speed range of rapid run-up to athletes get a good landing and take-off
Angle formed a better braking effect, so as to obtain larger elastic energy and good takeoff position.

3.3 decided to human body good takeoff effect factor is the beginning of the participating up speed, and prancing speed
is to rely on the level of the run-up speed of decision. So in the appropriate approach speed range approach the faster
speed of leaps at the beginning of the faster the takeoff of the human body the better.

04-C08
The development of measurement methods for flexibility of the transverse arch of

the forefoot

O Shintarou Kudou"? Yasuhiko Hatanaka®® Kenichirou Naka® Kazuhiro Itoh®
Y Department of physical therapy, International Institute of Medical Therapy
Graduate school of Health Science, Suzuka University of Medical Science.
Department of physio therapy, Suzuka University of Medical Science.

Y Homevisit nursing care station SHINGU REHABILI

Department of Rehabilitation, Oumi onsen hospital

[Purpose] It is important to measure the transverse arch of the forefoot(TA), because dysfunction of the TA
may lead to forefoot sports injuries (i.e. Metatarsal stress fracture et al.). Transverse arch length (TAL) reflects
structure of the TA, but it can’t reflect the flexibility of it. We attempted to reflect the flexibility of the TA, by
measuring TAL in the lower leg maximum anterior tilting (LMAT) position.Purpose of this study is to clarify the
validity of the measurement method we proposed, using motion capture system.

[Methods] Twenty-nine normal subjects (nineteen males and ten females) who were given informed consent
participated in this study. The TAL which was distance from the first to fifth metatarsal head divided by foot
length was measured by the digital caliper on both two positions.Left feet motion which was tilted maximum
forward on forefoot loading was tracked by 4 video cameras sampling at 30Hz. The ten spherical 4mm
diameter skin markers were mounted over each metatarsal head and base. And each marker was manually
digitized.Transverse arch height(TAH) and angle between the first and the fifth metatarsal(M1M5) were
calculated, and differences between each parameter in LMAT position and standing position was defined as
8 TAL, 6 TAH, § MIM5. And the fore foot mobility magnitude (FMM) was calculated. Three groups were
categorized by § TAL. § TAH, § M1M5 and FMM were compared between three groups.

[Results] A mild correlation had been demonstrated between the & TAL and & MI1M5, FMM. For the
8 M1M5, hyper mobility group differed significantly from other groups (p < 0.01). For the FMM, hyper
mobility group differed significantly from hypo mobility group (p < 0.05).

[Conclusions] In the clinical setting and sports field, Flexibility of the TA can be assessed in quantitative
and simple by using technique we proposed.
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Kinematics Analysis of Five Ankle Inversion Ligamentous Sprain Injury Cases in
Tennis

O Daniel Tik-Pui Fong' and Sophia Chui-Wai Ha®

' Department of Orthopaedics and Traumatology, Prince of Wales Hospital,

% Faculty of Medicine, The Chinese University of Hong Kong, Hong Kong, China

Ankle sprain is the most common injuries among all in sports. In order to further understand
the ankle ligamentous sprain mechanism and kinematics, it is proactive to analyze unintentional
and unexpected real injury incidents happened in vigorous competition settings. In this study,
five cases of ankle sprain injury were investigated by using model-based image-matching (MBIM)
motion analysis technique. MBIM technique can help to analyze three-dimensional human motion
from un-calibrated video sequences. Televised tennis competitions were captured from online
sources, scaled skeleton models and virtual tennis court environment were then being matched in
all frames. The five tennis players had performed an unwanted excessive ankle inversion during a
landing and sideward cutting motion with the foot segment rolling over the lateral edge of the foot.
The ankle joint kinematics was presented individually at every 0.02 to 0.50 second after foot strike
to present different trends in different cases. Results have shown great variations of the peak
inversion and peak internal rotation in the five injury cases, while planterflexion is not necessarily
a phenomenon. The peak inversion happened within 0.09-0.17s, which is a very short time. Both
the peak inversion and internal rotation reached 48-126 degrees and 26-99 degrees respectively.
There is a trend of sudden inversion and internal rotation. This presented result of plantarflexion
is absent echoes with the previous findings. Internal rotation could be one of the causes of ankle
inversion sprain injury. The slightly inverted ankle orientation during landing could be an induced
element to ankle ligamentous sprain. The quantified data obtained in this study can serves as a
base of development to investigate ankle joint motion. This can help to study the ankle sprain
mechanism and to prevent ankle sprain injury before it happens.

A Case Study of the Landing Force and Knee Angle during One Leg Drop Jumping
O Alex J. Y. Lee',Chih-Hung Wang', Tsai Yu-Tien',Wei-Hsiu Lin®

' National HsinChu University of Education, Taiwan

# National ChiaYi University, Taiwan

The purpose of this case study was to examine the changes of ground reaction forces and knee
angle during one leg drop jumps. A healthy male college students (age 25.4 years, height 183.3
cm, body weight, BW 79.3 kg) voluntary participated and stood in its dominant leg on a box (30
cm) and then drop landed on the force plate. AMTI force plate with the Noraxon multi-function
signal measurement (sampling rate 1500 Hz) was simultaneously with a high-speed camera (CASIO)
with Kwon 3D analysis software (sampling rate 300 Hz). The drop jumping action was divided into
four phases as probationary period, landing off period, vacated and stable landing periods. The
results showed that: 1. Landing off period: 17.2° of knee flexion, the impact rate was 79.19 N/s,
maximum knee flexion angle was -29.1 degrees, the GRF was 4.91 BW; 2. Take-off period: jump
push the pedal power almost equal two times of BW, vacated time was 0.406 seconds, jump height
was 40.18 cm; 3. Stable landing period: the knee flexion was 6° , GRF almost equal four times of
BW, impact rate was 54.79 N/s, time to stability was 2.667 seconds.
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Discussion of Bank clerk trapezius muscle fatigue

OYi Liu, Jihe Zhou
Chengdu Sport University, China

Abstract: OBJECT Aimed at offering an objective and specific diagnose for bank clerks via
monitoring the change of surface electromyography (sEMG) characteristics on the upper trapezius
muscle, then propose the corresponding exercise prescription to each of them.

METHODS 20 office workers with neck-shoulder pain(case) and 18 healthy controls were
recruited for this study. Self-designed neck-shoulder pain questionnaire get information about
surface electromyography (sEMG) were recorded during rest sitting and during 6min sustained
contractions (at 30% MVC) of the upper trapezius on the right side. From the EMG signals, Mean
Amplitude(MA) were estimated by the equipment self-designed.

RESULTS Compared with the control group, the case group demonstrated a significantly higher
MA absolute value and the relative value (normalization by SEMGmv) (left : p < 0.01,right : p<0.01)
in rest sitting.

CONCLUSION The trapezius muscle sEMG amplitude increase in rest sitting and sustained
contractions at 30% MVC fatigue test may be the specific and sensitive indices of sEMG in bank
clerks with neck-shoulder pain. At the same time they show an upper trapezius’s characteristic of
fatigability.

ADVICE Suggest the subjects begin a goal-directed exercise according to their specific exercise
prescription.

The fatigue effects of single-leg landing in volleyball players
O Cheng-Yu Chen, Dian-Ying Li, Fan-Wu Meng, Ke-Chou Chen and Chin-Shan Ho
National Taiwan Sport University, Taiwan

Fatigue effect has been confirmed to affect athletic performance and increase the chances of athletes
injuries. The purpose of this study was to examine the fatigue effect on the knee after the volleyball
players jumping-landing on one leg. Six volleyball players were participated in this study, and the
kinematic and kinetic data of the single-leg landing were recorded by using motion capture system
and two forceplates. Before the landing task, the 50% of maximum jump-height of each subject was
measured, and set it as the target. In the landing task, the subjects were required to touch the target
and land with single-leg (dominant leg) on one of the forceplates. And then the subjects performed
the general fatigue protocol (a 4-minute of repeated step-up and bounding tasks in maximum
intensity). After the general fatigue protocol, the subjects were required to perform the landing task
again. The kinematic and kinetic data of knee joint were calculated by using Visual 3D software.
The results were compared by using paired t-test method of SPSS and the level of significance was
a =.05. The flexion angles of knee joints were significantly different when the volleyball players
landing in non-fatigued condition and in fatigued condition (59.86 = 2.21 ° vs. 65.02 = 3.30 ° ).
Similarly, the abduction angles (8.38 = 2.27° vs. 10.34 £ 3.48%), the peak flexion moments (3.88
+ 0.84BW vs. 4.48 £ 1.03BW) and the abduction moments (2.19 £ 0.73BW vs. 3.06 £ 1.24BW) of
the knee joints also had significant differences. The results showed that the fatigue effect affected the
joint angles and the joint moments of the knee in this study. Maybe the instabilities of the knee joint
result from fatigue or overuse are the important reasons about sport injuries in the volleyball games.

Evaluation of Shock Attenuation by Heel Pad Taping

O Jia-Hao Chang, Yao-Ting Chang, Yo Chen, Tung-Yun Lo
Department of Physical Education, National Taiwan Normal University, Taipei, Taiwan

Purpose: To discuss the immediate effects of heel pad taping on lower extremity shock attenuation
capacity. Methods: Twenty-one healthy subjects (height: 168.0 = 7.8 cm, weight: 62.8 £ 9.3 kg )
without any lower extremity injuries in last 12 months were recruited as participants in this study.
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The subjects were asked to drop from 10 and 30 cm height platform to land on the force plate
by one leg with or without heel pad tapping. The drop height and tapping or not were randomly
assigned in the current study. The force plate and accelerator were used to record the ground
reaction force and the acceleration of the tibial tuberosity portion when the subjects dropped from
different height with or without heel pad tapping. Two way ANOVA with repeated measurements
was used to assess the statistical analyses. A p value less than 0.05 is regarded as statistically
significant. Results: The value of maximum ground reaction force was greater when the subjects
dropped from 30 cm height platform with heel pad tapping (3.34 = 1.57 BW) than that without
heel pad tapping (2.36 £ 0.92 BW). No differences were found in the value of maximum ground
reaction force and acceleration of the tibial tuberosity portion when subjects dropped from 10 cm
height with or without heel pad tapping. Conclusion: The results indicated that the impact force
was increased after the heel pad tapping performed to the healthy subjects who dropped from
30 cm height. The heel pad tapping may not be a suitable approach for shock attenuation for a
healthy person without lower extremity injury.
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05-C06
A NOVEL COMPARISON OF SHOCK ABSORBENCY BETWEEN NATURAL TURF AND
HYBRID TURF SYSTEM

O Hiroyuki Nunome', Koichiro Inoue®, Yasuo Ikegami'
'"Research Centre of Health, Physical Fitness & Sports, Nagoya University
*Graduate School of Education and Human Development, Nagoya University

Use of hybrid type of natural turf system is becoming common among European top teams
in football. In the World Cup 2010, this type of turf system: natural grass is reinforced with
synthetic grass fibers have already been used for several matches. Although the synthetic grass
fibers cover only % of total surface area, coaches and players still have an indistinct anxiety
for the hybrid turf system and there is a paucity of information about its own characteristics.
Of various aspects, the cushioning ability is a key feature in terms of safety. Recently, our
research group succeeded in demonstrating a distinct advantage of our new testing procedure for
measuring shock absorbency of artificial turf than the conventional standard test [Nunome et al.,
2010]. In the present study, using the new testing procedure, an attempt was made to compare
the shock absorbency of the hybrid turf system with that of natural turf. Two types of hybrid turf
system [Desso GrassMaster] with 40 mm sod [HYBI1] and with overseeding only [HYB2] were
tested in the field that was specially made for the present study. Those properties were compared
with that of natural turf with 40 mm sod [NTR]. To extract the effect of moisture on the field, the
test was conducted in dry and wet [just after water sprinkled] conditions. To measure the shock
absorbency from the turf surface, an accelerometer was attached to the impact head of the testing
rig. After the verification linearity between the changes of acceleration and loading force, those
shock absorbencies were measured and compared. The loading change of HYB2 was distinctively
deviated from the other changes [HYB1&NTR]. HYB2 showed significantly [p < 0.01] higher peak
acceleration [70.8 £ 3.0 G] than that of HYB1 [50.4 = 2.5 G] and of NTR [51.3 = 3.1 G]. In
contrast, no significant difference was found between those in HYB1 and NTR. In wet condition,
HYB2 and NTR become significantly softer, in which those peak accelerations were reduced to
12% in HYB2 and 13% in NTR while the change in HYB1 [8%] was not significant. It can be
assumed that the turf growing system [transplanting with sod vs. overseeding] has essential impact
on the shock absorbency. On the other hand, the synthetic grass fibers inserted into the hybrid
turf system has no remarkable effect on the shock absorbency but might work to avoid its drastic
change when it is fully moist.

Reference
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