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A Study on the Three Dimensional Coordinates Analy-
sis by Direct Linear Transformation
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ABSTRACT
In this paper, the direct linear transformation is described in which a inner and exterior orienta-
tion parameters are treated as unknown for non-iterative direct space resection, and the computer
program was developed to obtain object space coordinates. Image coordinates measurements are
conducted with analogue stereo-plotter and digitizer.
To prove the appropriateness of the two image coordinate measurement devices and the DLT

method, the standard errors of object space coordinates are compared with semi-analytical method.
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#+ 2.1 The standard deviation of the standard deviation of the object space coordinates, Ss versus the

number of control point used in the solution

u P 6 7 8 15 20 25 30 35 60
11 3.4641 2.1602 1.7889 1.2566 11744 1.1323 1.1066 1.0892 1.0492
12 * 2.6458 2.0000 1.2910 11952 1.1471 1.1180 1.0986 1.0541
14 * * 2.8284 1.3603 1.2403 11785 1.1421 11180 1.0640
16 * * * 14639 1.2910 1.2127 1.1677 11386 1.0742

n=Number of control point. u=number of unknown
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1212.3 The standard deviation of the standard devia-
tion of the object-space coordinates S versus
the number of object-space control points(P)
used in the solution
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. . Predictor
distances(m) line(m) 0.005 0.01 0.02 0.03 0.04
H=0: 0.09 018 0.36 0.54 0.72
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#F 3.2 Accuracy (RMS) for semi—analytical me-
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C Object Space Root mean square values(mm)
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! ! 18 0528 0.684 1.580
| 25 0720 | 0754 1.980
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H(3.3) Accuracy of object—space coordinates obtained by direct linear transformation(except control

point)
D(m) 18 25 45
Number of (mm)
Unknown Sx Sz Sy Sx Sz Sy Sx Sz Sy
11 047 0.58 1.02 0.55 0.68 140 1.24 143 2.20
12 0.30 031 0.64 041 042 1.02 0.84 092 1.65
14 0.30 0.39 0.84 0.46 048 1.08 0.90 094 1.69
16 0.34 042 0.79 041 047 1.08 1.18 1.20 1.74

(Stereo plotter)

H(3.4) Accuracy of object—space coordinates obtained by direct linear transformation(except control point)
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D(m) 18 2.5 45

Number of (mm)

Unknown Sx Sz Sy Sx Sz Sy Sx Sz Sy
11 0.69 0.78 1.95 0.93 1.05 3.37 1.95 1.97 6.02
12 042 048 1.60 0.64 0.71 2.40 140 1.60 450
14 064 0.70 1.60 0.64 0.78 2.70 1.36 158 5.60
16 0.50 0.62 1.89 0.69 0.81 260 154 1.56 4.80

(Digitizer)
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12 3.3 Accuracy (RMS) of X coordinates
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