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A Study on the Correction of Lens Distortion
by Plumb Line Method
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ABSTRACT

Lens distortion would produce image displacement, therefore correction of lens distortion is required
urgently to improve accuracy of results in photogrammetry. The objective of this study is to find
out lens distortion coefficients versus focussing distance on non-metric and metric camera and to
investigate propriety of application of lens distortion coefficients to three dimensional analysis.

Analytical plumb line method which needs not perform control survey ind space resection and
requires only one photograph was used in order to get lens distortion coefficients.

As the result of this study, the coefficients of radial and tangential distoriion change as focussing
distance changes, and consequently it is reasonable to apply the eigenvalues of lens distortion
coefficients according to focussing distance. When these coefficients were applied to actual
measurement, standard errors decreased about 30% or 76% remarkably.
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Table 1. Lens Distortion Coefficient of Non-metric Camera. 105X

s 449 A% 1. 4(M) 1. 8(M) 2.5(M) 4.0(M) 7.0(M)
K; 49. 48017401 53. 10460754 49. 79245204 53. 81057683 53. 07309307
K, 0. 00953878 —0. 01585658 —0. 00963219 —0. 04902104 —0. 04786668
K; —0. 00003227 —0. 00000869 —0. 00002028 0. 00004619 0. 00003761
P, —34. 63162083 —13. 35064878 —29. 49215914 —5.41-86576 —44. 90967355
P, —35. 42153951 —37. 05508361 —19. 25980247 —25. 65414723 —13. 21489743
P, —0. 83560043 —0. 34996686 —0. 16931067 —0. 10095977 0. 54777941
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Fig. 5 Radial Lens Distortion vs. Radial Distance
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Fig. 6 Tangential Lens Distortion vs. Radial Distance
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Table 2. The Positional Error for Each Case Considered Calibration Data

Errox Simulated Error(gm) Actual Error(gm)
case
Distance(M) A B C D E A B C D E
1.4 371. 4 368. 4 368. 6 386.6 386.6 | 1399.0 1341.4 344.0 329.6 337.3
1.8 555. 4 555. 3 540. 0 542.9 542.8 | 2210.5 2126.2 792.6 493. 6 537.9
2.5 659. 6 659. 9 655. 0 656. 4 656.7 | 2586.4 2585.6 716. 6 689. 3 765.7
4.0 966. 1 966. 1 955. 9 959.1 959.1 | 2585.2 2566.9 1121.2 952.4 1051.2
7.0 1933.9  1933.7 1906.3 1941.1 1913.4 | 3572.0 3772.7 2480.2 2101.7 2497.0
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