M SE TR RLE  Bull Tnst Health & Sport Sci. Univ. of Tsukuba 2318998 2000.

I

2 SRIEMICE S =R DLT NT A — 4 EHFEICHT WA
- I T

A Study on the Calculation of the DLT parameters Based
on the Distance between Two Reference Points
in Three Dimensional Motion Analysis

FUJIT Norihisa

The purpose of this study was to develop a calculation method of DLT parameters using
both a dvnamic calibration method and the Genetic algorithm for three dimensional motion
analvsis of human movements. A dynamic calibration ‘DC. method used in this study was
as follows: (1) Setting a reference mark for the origin of three dimensional coordinate
svstem. (2] Setting reference marks for axes of three dimensional coordinate system. (3)
Winding a calibration red with two reference marks at each end of the rod. The DLT
parameters were computed using the Genetic algorithm in order 1o minimize the errors
between the real length of the calibration rod and the length estimated by the DLT method.
Comparing the calibration method proposed in this study and a conventionat calibration
method (Static calibration method. SC.. it is considered that DC method can be used as a
simple and quick calibration method for the three dimensional motion analysis, although the
standard error of DC method was larger than SC method in normal condition. And also. it is
considered that the DC method can correct the DLT parameters calculated by SC method
when the three dimensional coordinates of reference marks are erroneous.

Key words: Three dimensional motion analysis. Direct Linear Transformation Method,
Dynamic calibration method. Genetic algorithm
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Fig. 1  Schematic illustration for DLT method
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(b) Winding a calibration rod with two
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Fig. 2 Calibration procedure of DC method
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Table 1 Errors of calculated reference marks iunit: m:

Standard error

Distance between

Xaxis Yaxis

Zaxis Absolute reference marks
DC method 0.021 0.038 0012 0.044 1.493+0015
SC method 0.005 0.033 0.008 0.033 1494+0014
Real: 1.500

Table 2 Errors of calculated reference marks for Diving motion analysis .unit: m;

Errors in axes

Distance between

Nuxis Zaxis reference marks
DCSC method 0.003 0.003 1.807 £0.029
SC method 0.008 0.021 1.817 £0.036
Real: 1.810

RESS NN

Fig. 7 Diving motion analyzed by DC method
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Table 3 Effect of moving pattern of calibration rod in DC method unit: m:

Standard error

Xaxis Yaxis Zaxis Absolute
Random 0.028 0.037 0.014 0.049
Parallel to axes 0.105 0.039 0.064 0.129
Y
Y Y
X X X

(a) Measurement plane

(b) Parallel to X- and Y-axes (c) Random in Measurement plane

Fig. 8 Effect of moving patiern of calibration rod in DC method
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