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Abstract: In three-dimensional (3D) motion video analysis using the DLT method, we have to
calculate eleven DLT parameters, which indicate the relationship between the real-life 3D
coordinates of a measured point and the 2D coordinates of the point on the video image. For
calculating these parameters, we must record on the video image more than six control points
using at least two video cameras. The control points constitute a “control object” . The purpose of
the present study was to describe a method for the construction of a convenient control object
(called a “Spoke Type Control Object” ) for use in 3D motion video analysis. This object consisted
of an 18-sided polyhedron, 17 pipe rods and a tripod. Both the polyhedron and the pipe rods were
made of stainless steel. Four ping-pong balls that constituted the control points of the DLT
algorithm were attached to each pipe rod. The reallife 3D coordinates of the 68 ping-pong balls
were measured three times by using a theodolite. The control object made in the present study
could be a useful tool in terms of both convenience and versatility for 3D motion video analysis
related to sport biomechanics study.
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P12-2] 0.0000 -0.9000| 0.0000 -00025 -0.9003 0.0003 00045 -0.8999 0.0010] -0.0037 -0.8995 -00005] -0003600010] -0.8999+00004]  0.00030.0007
P12-3] 0.0000 -0.6000| 0.0000 -00015 -0.6008 -0.0002 -00033 -0.6001 0.0016] -0.0017 -0.6008 0.0000] -00022%00010] -06005+00004|  0.0005=0.0010|
P12-4] 0.0000 —0.3000| 0.0000 -00023 -0.3000} -0.0007 -00012 -0.2997 0.0003] 0.0000 -0.2008 -00005] -00012£00012] -02098x00002 -0.0003=0.0006
P13-1 0.8485 -0.8485 0.0000 08484 -0.8487 -0.0074} 08495 -0.8477 —0.0087| 0.8474 -0.8489 -0.0071 0.8484£00010) 0848400007 -0.0071=0.0004]

P13-2] 0.6364 -0.6364] 0.0000 06364 -0.6373 -0.0058 06377 -0.6356 -0.0048) 0.6377 -0.6368 -0.0051 06372200008 -0.6366 00009 -0.0052=0.0004]
P13-3] 04243 -0.4243 0.0000 04243 -0.4259 -0.0038 04250 -0.4242 -0.0028] 04244 -0.4246 -0.0031 04246+00004| -04249+00009| -0.0032=0.0005)

P13-4] 02121 -0.2121 0.0000 02117 -0.2136 -0.0021 02124 -0.2127 -0.0019| 02117 -0.2133 -00020] 02119+00004] -02132+00005 -0.0020+0.0001
Pi4-1 0.8485 0.0000 -0.8485 08516 -0.0050| -0.8478 08506 -0.0040| -0.8468| 0.8509 -0.0060 -0.8481 0851100005 -00050=+00010| -0.8475=+0.0008|
P14-2] 0.6364 0.0000 -0.6364] 06402 -0.0051 -06348 06383 -0.0052 -0.6345] 0.6389 -0.0050 -0.6358 0.6391+0.0010] -00051+00001| -0.6351=+0.0007,
P14-3] 04243 0.0000 —0.4243 04265 -0.0031 -0.4250 04265 -0.0036 -0.4233] 0.4265 -0.0017 —0.4235 0426500000 -00028=+00009| -0.4240=0.0009)
P14-4] 02121 0.0000 -0.2121 02141 -0.0015 -0.2131 02147 -0.0019 -0.2121 0.2152 -0.0002 -0.2133 0214700005 -00012=+00009| -0.2129=0.0006]
Pi5-1 0.0000 0.8485 -0.8485 -00016 0.8390] -0.8586 -00014 0.8406 -0.8579 -0.0005 0.8403 -08591] -0.0012+0.0006 0.8400+£0.0008) —0.8585-0.0006
P15-2] 0.0000 0.6364 -0.6364] -00019 06293 -0.6435 -0.0007 0.6308 -0.6417] 0.0007 0.6291 -06448] -0.000600013 0.6297£00009) -0.6433=0.0016
P15-3] 0.0000 04243 -0.4243 -00013 0.4200] -0.4294] -00018 0.4220 -0.4285 0.0002 0.4204 -04285] -00010=+0.0011 04208 +00011] -0.4291+0.0006
P15-4] 0.0000 02121 -0.2121 00003 0.2090| -0.2154] 0.0001 0.2106 -0.2142] 0.0003 0.2109 -0.2163 0.0002+0.0001 02101 +00011]  -0.215320.0010]
Pi6-1 -0.8485 0.0000 -0.8485 -08511 -0.0022 -0.8488 -08518 -0.0020| -0.8484] -0.8503 -0.0004 -08500] -08511+0.0007] -00016+00010] -0.84910.0009

P16-2] -0.6364] 0.0000 —0.6364] 06380 -0.0017 -0.6367 06397 -0.0008 -0.6368] -0.6389 -0.0008 -06383] -06392+00005 -00010+0.0006) -0.6372+0.0010]
P16-3] -0.4243 0.0000 -0.4243 -04269 -0.0012 -0.4255 -04274 -0.0014] —0.4227) -0.4280| -0.0004 —04255] -04274+00006] -00010+00005 -0.4246+0.0016
P16-4] -0.2121 0.0000 -0.2121 02134 -0.0010} -0.2124f 02142 -0.0018 -0.2129) -0.2141 -0.0027 -02128] -0.2139+00004] -00018£00009) -0.21270.0002
P17-1 0.0000 -0.8485 -0.8485 00051 -0.8457 -0.8490] -00043 -0.8488 -0.8481 -0.0061 -0.8467 -08501] -0.0052+00009| -0.8471£0.0015 -0.84910.0010]
P17-2] 0.0000 —0.6364] —0.6364] -00032 -0.6373 -0.6370] 00035 -0.6361 -0.6373) -0.0030| -0.6351 -06383] -00032+00003] -06362+00011] —0.63760.0007
P17-3] 0.0000 —0.4243 —0.4243 -00023 -0.4248 -0.4251 -00024 —-0.4257 —0.4235) -0.0023 —0.4253 —04246] 0002300001 -04253+00004] -0.4244+0.0008
P17-4] 0.0000 -0.2121 -0.2121 -00008 -0.2133 -0.2122 -0 0008 -0.2125 -0.2128) -0.0011 -0.2126 -02128] -0000900002] -02128£00004] -0.2126:0.0003
Note that P# is a number of pipe rod, and CP# is a number of control poeint at each pipe rod (Unit: m)
Note that M is mean values, and SD is standard deviation
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