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Biomechanical evaluation of various starting methods
to sideward direction from standing position

Norihisa NAITO and Shinji SAKURAI

Abstract

The purpose of this study was to clarify the effectiveness of various starting method to sideward direc-
tion from standing position necessary for "Open Skill Sports" such as tennis and american football. Seven
male "open skill sports” players were served as subjects in this study. They were asked to start from
standing position to left direction as soon as a light signal in front of them turned on. The time from the
signal to the goal which was 2 m apart from the starting position was measured. Four types of starting
method were compared biomechanically, namely

1. Starting without any suggexrions nor directions. (Free Start : FS)

2. Starting with sideward thrust of the right leg to the starting direction (Side Thrust : ST)

3. Starting with changing step of a right leg in opposite direction to the start first (Kick Back : KB).
4. Starting with crossover of a right leg in front of the left leg. (Crossover :CO)

The result obtained in this study were as follows.

a) The fastest starting method was a CO in the mean value (and SD) at the measurement time 1.038s(=+
0.05), while there were three subjects whose fastest method was KB.

b) In average KB indicated the fastest speed of the body center of gravity, and it was a CO to have indi-
cated the slowest value.

¢) The forced in sideward direction was the largest for KB start, which could give favorable effect on the
quick movement.
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KO 19 171.0 | 71.1 58.8 B |k
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SK 1.027 1.044 1.068 1.011

GM 1.035 1.085 1.126 1.019

YN 1.035 1. 068 1.011 1.093

KO 0.970 1.011 1.052 1.027

TU 1.150 1.101 1.035 1.109

SS 1.027 1.044 1.109 0.961

YM 1.044 1.035 1.027 1.044
SEy 1.041 1.055 1.061 1.038

SD 0.054 0.031 0.043 0.050

TRE ISR ESRHIEZ 7R3

£3 2mBEEFOBHFELEE [m/s]

PeERE T —AF—} P4 FAF X b Xy oy s JUAF—IN—
SK 4,13 4.40 4.63 4.23
GM 4.08 3.93 4.10 4.09
YN 4,42 4.51 4.57 4.09
KO 4.69 4,56 4.42 4.19
TU 4.51 4,37 4.67 4.38
SS 3.98 4.16 4.42 4.51
YM 4.27 4,31 4,13 4.36
Ty 4,30 4,32 4.42 4.26
SD 0.26 0.22 0.23 0.16

®4 2mBERRE TOEFEORAEE [m/s]

WERE TV—=AF—F  HAFRTAPD Y 7T R — I8
SK 4.30 4.40 4.63 4.35
GM 4.10 3.93 4.10 4.09
YN 4.42 4,51 4.57 4.10
KO 4.73 4.64 4.65 4.19
TU 4.51 4.37 4.78 4.38
SS 4.00 4.24 4.42 4.51
M 4.27 4.31 4.18 4.36
Ty 4.33 4.34 4.48 4.28
SD 0.25 0.23 0.25 0.16
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SK 0.101 0.134 0.172  (0.316) 0.121
GM 0.146 0.150 0.195 (0.342) 0.121
YN 0.137 0.144 0.140  (0.302) 0.128
KO 0. 109 0.125 0.154  (0.345) 0.124
TU 0.185 0.149 0.138  (0.382) 0.108
SS 0.145 0.139 0.132  (0.348) 0.085
YM 0.118 0.156 0.131  (0.304) 0.132
S 0.134 0.142 0.172  (0.334) 0.117
SD 0.028 0.011 0.067  (0.029) 0.016
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SK 0.665 0.729 0.558 0.648
GM 0.628 0.670 0.613 0.611
YN 0.696 0.752 0. 686 0.734
KO 0.654 0.725 0. 687 0. 667
TU 0.716 0.753 0.750 0.794
SS 0.615 0.620 0.747 0.648
YM - 0. 664 0.701 0.658 0.627
Ty 0.663 0.707 0.671 0.676
SD 0.035 0.048 0. 069 0. 065
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T4 —=A T L= DS5DOROEDR X % L
TEHLEZONLEATHAIZHFLTDY)
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SK 981 1205 1181  (1181) 982

GM 934 956 800 (799) 862

YN 1091 1242 1213 (1211) 1091

KO 1017 1187 1064  (1061) 836

TU 962 1147 1081 (1064) 1016

SS 883 812 979 (967) 1054

YM 972 1092 897 (890) 829

T3y 977 1091 1031 (999) 953

SD 65 155 149 (146) 109

*®8 ERAMEE[M/s?] HIUEFOEBIEFA(s]

WERE  7U-25-b GRUREE) 44 Fx7AL EHAEESD) *v 70Ny y (RHEIKERD) 7uAd-n- (GHEIEESD)
SK 9.20 0.94 8.49 0.75 11.13 0.48 9.49 0.90
GM 9.69 0.39 9.73 0.42 11.01 0.42 10.30 0.39
YN 9.85 0.44 10.85 1.07 14.31 0.45 8.24 0.46
KO 12.47 0.39 10. 87 0.44 12.66 0.48 10.02 0.63
TU 8.13 0.78 7.59 0.78 12.65 0.45 8.46 0.76
SS 8.65 0.40 9.79 0.40 9.82 0.49 9.49 0.37
YM 9.25 0.65 8.60 0.48 11.80 0.40 8.41 0.68
S 9.61 0.57 9.42 0.62 11.91 0.45 9.20 0.60
SD 1.39 0.22 1.24 0.25 1.45 0.03 0.83 0.20
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HEE 70-25-b GHMEER) HAFAIA0 GHURER) *v 78y 7 GHIEEE) 7nat-n- (GHEESS)
SK 636 0.458 651 0.541 1219 0.357 698 0.455
GM 965 0.434 836 0.479 1058 0.443 996 0.397
YN 602 0.756 707 0.535 1069 0.358 695 0.554
KO 949 0.425 754 0.493 1030 0.492 787 0.715
TU 851 0.530 757 0.558 1216 0.528 736 0.811
SS 612 0.446 552 0.703 689 0.485 654 0.414
YM 629 0.449 672 0.546 884 0.439 650 0.442

) 749 0.500 711 0.551 1024 0.443 745 0.541
SD 166 0.118 104 0.073 187 0.066 120 0.162
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