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A Study on the Improvement of Accuracy of Close-Range
Photogrammetry Analysis by Using Non-metric Camera
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Abstract

In close-range photogrammetry, to employ non-metric camera especially for the purpose of precise
measurement, systematic errors must, first of all, be corrected as they have a great influence on
accuracies of results.

For it, fiducial marks was built in non-metric camera and the factors such as PPS, PPA, EFL,
CFL, and radial lens distortion coefficients for each quadrant were calibrated through collimator
test. Also, the coefficients of both radial and tangential lens distortion were calibrated from analytical
plumb line method and therefore main systematic errors could be effectively corrected.

Using the calibrated non-metric camera, close-range photogrammetry could be successfully accom-
plished and accuracies could be improved sharply.
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1. Collimator shift angle versus radial distance.(Direction to horizontal & vertical)

radial Collimator shift angle
distance | (H) +24° +18° +12° +6° 0° —~6° —-12° —18° —24°
(mm) \)] +16° +12° +8° +4° 0° —4° - 8° -12° —16°
Hr —~16.003 | —11.718 | —7.696 —3.810 3.821 7.704 11.735 16.020
Vr —10.356 | —7.691 —5.086 —2531 | 0] 2541 5.093 7.684 10.346
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Schematic Diagram of Collimator Test

gl 3-4. The single collimator for camera calibra-
tion
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X 4-1. The radial lens distortion of each side vs. collimator shift angle. (by EFL)

shift angle(”) radial lens distortion(mm)
H v Side 1 Side 1I Side 111 Side IV
+6 t4 0.009 0005 | - 0.002 ~0.005
+12 +8 —0.005 ~0.004 0.013 - 0.011
18 +12 —0.049 - .025 —(.066 -0.018
+24 + 16 - 0,127 ~0.053 -0.144 - 0.043

¥ 4-2. The coefficient of radial lens distortion in each side obtained by collimator test. (X110
coeft. Side I Side 11 Side 111 Side 1V
K, 0.003546 0.003174 0.001178 0.004410
K, -8552213E-5 | - 1.996202E-4 —4.344807E-5 - 4.285227E4
Ki 2.773137E-7 2.024559E-6 ~1.133125E-7 7.853835E-6
K, —4.608873E-10 - 8.256863E-9 4.990564E-10 —4.291548E-8
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2§ 4-2. Distortion contour in format
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23 4-3. Radial distortion by EFL & CFL

¥ 4-3. The radial lens distortion by CFL

shift angle(®) Ar (mm)

H \Y Hori. Ver.

+6 +4 0.024 0.013
+12 +8 0.031 0.019
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3 4-4. Amount of corrected distortion by plumb
line method
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23 4-5. Comparison of errors vs. the uncorrected
distortion and the corrected distortion by
collimator method and the corrected
case by plumb line method
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A8l 4-7. Comparison of the standard errors vs.
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case by collimator method
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¥ 4-4. Comparison of the standard errors vs. the uncorrected case and the corrected case by plumb

line method(um)

object uncorrected case corrected case

distance X Y Z X Y A
0.5m 48.1 455 116.3 40.2 364 93.0
10m 95.5 90.1 237.7 749 715 188.7
2.0m 205.6 194.6 495.9 172.7 161.5 4116
3.6m 4114 389.9 9949 3450 326.9 8337

F 4-5. Comparison of the standard errors vs. the uncorrected case and the corrected case by collimator

method{um)
object uncorrected case corrected case
distance X Y Z X Y Z
0.5m 42.7 404 103.1 343 325 829
1.0m 99.7 94.4 250.0 814 770 2044
2.0m 214.8 203.9 523.0 166.3 157.8 4034
3.6m 396.5 376.0 961.2 3138 297.6 760.7
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the plumb line method and the collima-
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