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ABSTRACT

J. PARK, and K. H SHIN, Development of a Program That Computes the Position of the Instantaneous
Center of Rotation on the Basis of Experimental Data(Y). Korean Journal of Sport Biomechanics, Vol. 19, No.
4, pp. 779791, 2009. The purpose of this study is to develop a program that computes the position of the
instanfaneous center of rotation while an object moves in a circular motion. For this study, a mathematical
algorithm was developed and implemented on the experimental data. Data for pitching (40 m carry) and putting
{4 m) strokes were obtained from a skilled female golfer. A computer program {Centering 1.0) calculated the
experimental data and found the radius of theinstantaneous center of rotation. When the data were taken
broadly, the program produced an error distance of radius. When the data were divided gradually, the program
produced a very close instantaneous center of rotation. On comparing pitching and putting strokes, putting was
found to have a greater radius than pitching. The instantaneous centers of rotation of putting were not in the
golfer's body rather, they were 3 m away from the club head. The Centering 1.0 program can calculate the
instantaneous center of rotation with at least three sets of experimental data.
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Fig. Al Calculation of the center of rotation using three
sample points
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Start End Angle cen x cen_y cen_z rad rad_err dir_x dir_y dir_z dist_err
0 34 249 004791 126684 - 096271 1.23252 0.00032 0.72729 -0.23778 0.64382  0.00072
34 47 498 034702 112156 1.03964 1.11435 0.00004 0.83555 -0.35276 (.42121  0.00008
47 56 746 040546 104531 102493 1.04867 0.00001 0.83433 -040213 037708  0.00001
56 64 -995 037286 1.05026 100861 1.03903 0.00000 0.84481 -0.37094 038563  0.00003 .
64 71 1244 036484 107872 099633  1.06247 0.00001 085381 035245 038312 0.00002
71 77 -1493 032138 1.06417 100396 1.02663 0.00002 0.86788 -0.33200 036955  5.00000
77 86 -1741 033110 1.06976 099306 104201 0.00002 0.86658 -0.33391 0637086 0.00004
86 105 -199.0 ©.0729 116268 081912 114473 0.0005% 094263 -0.31845 030018 0.00100
105 125 -1744 028677 1.08533 142101 0.65906 0.00158 0.75938 -031922 05669  0.00086
125 131 -1494 038375 112727 119315 090355 000012 0.80329 -031690 050428 0.00004
131 135 -1245 038945 120725 110377 100624 0.00005 083952 027664 046764 0.00005
135 138 996 036574 126147 106523 1.05435 0.00002 0.86066 -0.23376 0.45235 0.00002
138 141 747 035506 1.30233 1.05499 1.09125 0.00003 0.86630 -0.21311 045178 0.00001
141 144 498 036212 134799 107259 114054 - 0.00003 0.86537 -0.21655 0.45002 0.00001
144 147 -249 038494 136291 110032 116675 0.00000 0.86920 -0.23583 043459  0.00002
147 149 0.0 041170 134217 108280 113482 0.00000 0.87369 -0.24554 0.41998  0.00000
149 153 252 042177 133151 102599 107754 0.00006 0.86901 -0.24392 043050  0.00005
153 156 504 036754 133622 101987 109863 0.00004 0.84581 -025343 046945 - 0.00002
156 161 756 029410 129687 106289 118729 000006  0.83120 026651 848793  (.00002
161 168 1009 041478 1.34787 1.09590 1.10489 0.00029 086692 -0.18412 046319 0.00025
168 177 1261 049552 149090 115775 094694 0.00029 087642 -0.10850 046916 0.00005
177 188 1513 043053 158771  1.24015 080679 000022 0.88521 -0.13369 044557  (.00001
188 201 1765 050206 158623 126386 082154 000011 0.83954 -015209 052157 0.00036
201 242 2017 063511 133204 157015 0.62144 0.00212 048061 -044059 - 0.75822  0.00549
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J Start End Angle cen_x cen_y cen_z rad rad_err  dir_x dir_y dir z dist_err
0 0 14 -1.8 260594 070354 228384 289725 (0.00000 0.75182 -0.22599 -0.61943  0.00000
1 14 24 -3.5 151082 093011 1.52307 1.65608 0.00000 0.87882 -0.24369 -0.41023  0.00000
2 24 32 53 128958 099081 161176 1.66110 0.00000 0.93089 -0.24450 -0.27141  0.00000
3032 39 70 124976 101905 179177 1.82524 0.00000 0.94429 -0.24263 -0.22237  0.00000
4 39 46 88 141481 101424 206310 212998 000000 0.93223 -0.24528 -0.26606 0.00000
5 46 54 -105 197436 092127 230454 256197 0.00000 0.86140 -0.25320 -0.44032  0.00000
6 54 62 123 249862 066754 137048 217596 0.00000 058245 -0.24200 -0.77601  0.00000
7 62 82 141 079584 080213 0.05548 0.02220 0.00111 0.72388 -0.24330 -0.64560  0.00002
0 82 93 -111 -022511 1.02814 -0.36372 1.11044 0.00002 034462 -0.13099 -0.92956  0.00002

1 93 98 95 072285 1.28214 227265 273411 0.00000 0.80440 -0.14840 0.57525  0.00000

2 98 101 -7.9 025290 120543 285400 3.02393 0.00000 091409 -0.18082 0.36298  0.00000

3101 105 63 013073 113013 3.03683 3.08262 0.00000 095388 -0.19369 0.22932  0.00000
4 105 107 48 041542 1.06992 3.00322 299585 0.00000 0.97008 -0.19913 0.13886  0.00000
5 107 110 -32 054730 1.04227 298175 295874 0.00000 0.97500 -0.20083 0.09506  0.00000
6 110 113 16 067240 1.01584 286064 2.82840 0.00000 097795 -0.20168 0.05424  0.00000
7 112 114 -0.0 068452 1.01360 280199 276918 0.00000 097812 -0.20171 0.05095  0.00000
¢ 114" 119 25 077798 0.99735 259172 255572 0.00000 0.97928 -0.20168 0.01811  0.00000
1 119 123 50 079985 1.00363 227634 223989 0.00000 0.97941 -0.20154 0.01166 0.00000
2 123 128 76 078457 1.02618 1.92645 1.88988 0.00000 097904 -0.20223 0.02412  0.00000
3128 132 101 076556 1.05891 156994 153334 0.00000 097793 -0.20376 0.04610  0.00000
4 132 138 126 072845 110469 1.22068 118617 0.00000 0.97315 -0.20842 0.09772  0.00000
5 138 144 151 070702 116014 087814 084737 0.00000 0.96046 -0.21736 0.17397  0.00000
6 144 154 177 071176 122924 0.53444 050873 0.00001 092217 -0.23722 0.30551  0.00000
7 154 226 202 089425 1.35997 0.08081 0.01476 0.00518 051072 -0.36822 0.77690  0.00019
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