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Abstract

Zoom lenses CCD(Charge Coupled Device) cameras have many desirable features but appear to be geometrically
unstable and difficult to calibrate. It is well known that the zooming camera parameters change with zoom lens
position. This paper presents a comparative study of two approaches, namely, DLT(Direct Linear Transformation)
introduced by Abdel-Aziz and Karara and the model proposed by Tsai, to evaluate the camera parameters of
zoom lenses CCD camera and 3D positioning accuracy. As a result, the accuracy for 3D positioning using Tsai
and DLT model is similar in both methods when the set of GCPs and the object are arranged in the same space.
However, Tsai model is more stable than DLT in the case that the object is apart from the set of GCPs.
Also, the further study for the parameters optimization of conventional DLT is needed to improve accuracy for
3D positioning.
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¢ | 1635 | 2768 | -4041] 09 1.1 | 07 | L6 ¢ | 1032 | 3765 | 387 | 08 08 | 07 | 13
1654 1 273.1 | -40.7 | 01 | -21.1 | 1.1 | 211 1642 | 3850 | 403 | 03 | -7.7 | 09 7.8
7 - - - - - - 7 - - - - - -
o3} B 5 o5 B -
1 - - . . - _ . 1
2 146.4 | 288.9 -5.5 0.2 29 -0.4 29
1464 | 2772 -6.4 0.2 8.8 0.5 88 ) 144.1 189.5 -5.7 0.7 -2.5 -03 2.6
3 - - - - - - - 1442 | 181.6 -5.1 0.7 5.5 -(.8 5.6
4 - - - - - - 3 1652 | 212.5 1.0 0.6 -7.8 -0.8 7.9
5 1449 | 299.6 | -31.9 0.4 -4.0 -0.3 4.0 1669 | 200.5 2.1 -11 4.2 -1.9 4.7
3m 1454 | 2827 | -31.7 0.1 12.9 -0.4 129 4m - -
6 1643 | 276.8 -39.1 0.8 0.4 -0.6 1.1 - - - - - - -
1654 | 273.1 ~40.4 -0.3 4.1 0.6 4.2 6 162.5 179.8 -39.0 0.9 -3.0 -0.4 3.2
7 164.3 179.8 | -39.0 0.9 -3.0 -0.4 3.2 163.9 167.8 | -41.0 -0.5 89 1.5 9.0
| 1639 [ 1678 | 410 | 05 | 89 | 09 | 9.0 7 - - - - - - -
N 2.8 _ 4.6
oxjHEE 27 oxHF e
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