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Application of Electronic Total Station in College Track and Field Games

HUA Xiao - bo GU Da —hua GAO Qun HE Wen - shuang
( College of Resources and Environment Southwest University Chongqing 400715 China)

Abstract: Not only compared with the general simple ways of measurement but also with those in the high — level events it analyses
the using feasibility of the application of electronic total station in College Track and Field Games its own advantages and the necessity
of combination with the sports measurement. Through field measurement experiment the long jump and javelin have been observed.
Based on the collection and analysis of data this paper describes the application of total station in Track and Field Games especially
focuses on the application of field events. Finally by offering suggestion and programs it makes this technology widely used and form a
mode which combines technology with College Track Field Game then plays the features of fast and convenient.
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Fig.1 The principle of cosine theorem
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Fig.2 The basic model in practical application
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Fig.3 The common surveying error for long jump
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10 m 20 m 1~2,
1 10 m
Tab.1 The acquired data by total station mounted 10 meters far from the jumping point
( O/H) ( O///) /m ( O/H) ( 0///) /m ( O/H) Dl /Hl D2/m /m /m
0 00 01 2129 35 10. 063 179 55 08 213321 10. 069 21 31 28 10. 066 14.204 6.088 6.1
21 29 36 14.188 201 28 29 14.22
) 0 00 00 24 24 27 9.73 179 57 19 24 34 49 9.781 24 29 38 9.7555 13.089 5.839 5.86
24 24 27 13.091 204 32 08 13.087
3 0 00 00 251315 9.57 180 06 06 25 06 25 9.589 25 09 50 9.5795 12.9955 5.941 5.95
2513 15 12.988 205 12 31 13.003
4 0 00 00 24 01 49 9.741 180 00 39 24 00 44 9.746 24 01 17 9.7435 12.9435 6.093 5.68
24 01 49 12.946 204 01 23 12.941
5 0 00 00 26 34 36 9.628 180 04 05 26 31 04 9.622 26 32 50 9.625 12. 8545 6.043 6.05
26 34 36 12.849 206 35 09 12.86
2 20 m
Tab.2 The acquired data by total station mounted 20 meters far from the jumping point
( O/H) ( O/H) /m ( O/H) ( O/H) /m ( O/H) Dl /m D2/m /m /m
| 0 00 00 10 44 26 21.461 180 04 56 10 40 53 21.393 10 42 40 21.427 24.0355 4.975 5
10 44 26 24.028 190 45 49 24.043
) 0 00 00 11 30 35 21.652 180 01 14 11 28 45 21.659 11 29 40 21.6555 24.971 5.721 5.72
11 30 35 24.979 191 29 59 24.975
3 0 00 00 11 58 04 21.351 179 58 32 12 00 59 21.357 1159 32 21.354 24.456 5.694 5.72
11 58 04 24.46 191 59 23 24.452
4 0 00 00 11 51 02 21.441 179 59 31 11 52 42 21.448 11 51 52 21.4445 24.852 5.864 5.88
11 51 02 24.852 191 52 13 24.852
5 0 00 00 11 50 35 21.797 180 01 04 11 49 55 21.765 1150 15 21.781 25.3275 6.003 6.03
11 50 35 25.328 191 50 59 25.327
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Fig.4 The acceleration zone and landing area of javelin



48 2011
3
Tab.3 The method of measuring the results of javelin using total station (1)
Al/m A2/m Bl /m B2/m Al = A2/m Bl -B2/m
1 44.509 14.987 44.53 15.15 29.522 29.38
2 45.109 14.812 45.11 14.87 30.297 30.24
3 47.228 15.027 47.24 14.99 32.201 32.25
4 42.929 15.053 42.93 15 27.876 27.93
5 44.897 15.039 44.91 15.01 29.858 29.9
4
Tab.4 The method of measuring the results of javelin using total station (2)
o /m o /m /m Um  2/m
) ¢ ¢ ¢ (") DI/m D2/m
000 00 130 51 43 21.86 180 00 05 130 54 26 21.86 13053 05  21.86 25.547 43.146 15 43.18
130 51 43 25.551 310 54 31 25.543
5 0 00 00 130 25 08 21.862 179 59 05 130 25 57 21.862 1302533 21.862 28.071 45.407 15.01 45.4
130 25 08 28.07 310 25 02 28.072
5 0 00 00 127 19 52 21.86 180 00 28 127 19 28 21.861 127 1940 21.8605  24.553 41.613 15.01 41.63
127 19 52 24.557 307 19 56 24.549
4 000 05 131 19 39 21.863 180 00 13 131 1925 21.862 1311932 21.8625 27.5075  45.043 15 45.03
131 19 44 27.499 311 19 38 27.516
5 0 00 05 124 47 03 21.86 180 00 19 124 46 48 21.86 124 46 56  21.86 32.259 48.198 14.97 48.18
124 47 08 32.266 304 47 07 32.252
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Fig.5 The relation between calculation value and practical measuring value
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