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The Effect of Network Geometry on Three-
Dimensional Analysis in Close-Range Photogrammetry
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ABSTRACT

The purpose of this study is to suggest possibility to analyze the three-dimensional positions of the
whole surface of an object simultaneously and precisely by close-range photogrammetry. For this
purpose, the geometry of network, namely imaging geometry and control configuration etc was con-
sidered, and then the whole surface of the object was analyzed by bundle adjustment through forma-
tion of strip and block with which cover the whole surface of the object.

As a result, we were able to prove possibility of the whole surface analysis of an object and to
extract characteristics of accuracies in accordance with the number and configuration of control points.
Also as desirable accuracies were able to be acquired even by employing configuration of only a few
control point stationed on a limited surface, it is expected that the difficulties of control surveying

will be able to be reduced considerably.
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Fig. 1. Configuration of exposure stations and
imaging geometry.
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Table 1. Initial approximate values of exterior orientation parameters

exposure ] © £ L Yo Zy,
station No. (deg.) (deg.) (deg.) (mm) (mm) (mm)
1 —90 0 0 1500 5900 3200
2 —90 0 0 2200 5900 3200
3 —90 60 90 4200 5900 3200
4 90 60 —90 4200 3200 3200
5 90 0 180 2200 3000 3200
6 90 0 180 1500 3000 3200
7 90 —60 90 —-400 3200 3200
8 —90 —60 —90 —400 5900 3200
9 —90 0 90 1800 5900 2500
10 ~90 0 90 1800 5900 3200
11 —90 0 90 1800 5900 3900
12 —30 0 0 1800 6100 5800
13 30 0 0 1800 3200 5800
14 90 0 90 1800 3000 3900
15 90 0 90 1800 3000 3200
16 90 0 90 1800 3000 2500
17 —30 180 0 1800 3200 600
18 30 180 0 1800 6100 600
19 90 —130 270 400 59G0 3200
20 50 —160 200 1200 5900 2000
21 50 160 160 2500 5900 2000
22 —90 40 270 3200 5900 3200
23 —50 20 200 2500 5900 4400
24 —50 —20 160 1100 5900 4400
Table 2. 3-D coordinates of 12 control points
control point
No. (mm) (mm) (mm)

Cc1 1377. 031 4548. 625 3202. 644

C 2 1617. 097 4633. 975 2962. 767

C3 1616. 775 4646. 303 2674. 165

C4 1603. 811 4643. 309 3456. 577

C5 1598. 103 4665. 302 3768. 326

Cc6 1967. 301 4576. 756 3216. 445

Cc7 2177. 276 4566. 124 3069. 502

Cc38 2170. 017 4566. 108 3369. 102

Cc9 1553. 219 4496. 850 3153. 247

Cc10 1800. 323 4500. 011 3162. 443

cl11 1506. 948 4497. 543 3261. 432

Cc12 1809. 439 4489. 037 3263. 345




Table 3. Average standard error vs. the number of control points in the whole surface analysis

the # of simulated error(pzm) actual error(gm)
control points Xg Yo Ze Xn Y Zu
12 38.4 101.6 52.5 42.6 112.8 58.3
11 41.8 104. 3 55.8 54.5 136.0 72.8
10 46.9 106. 3 60.7 62.2 141.0 80.5
9 48.0 117.1 64.3 64.8 158.0 86.7
8 50.1 124.8 69.7 89.5 223.0 124.6
7 50.5 126.2 70.2 88.1 220.1 122.4
6 51.5 128.3 71.0 90.5 225.6 124. 8
5 52.5 130.6 72.2 91.6 227.8 125.9
4 53.4 131.8 73.5 95.6 236.1 131.6
3 54.3 134.0 74.6 91.7 226.2 125.9
2X,2Y,3Z 68. 8 364. 3 114.8 92.6 490. 3 154.5
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Fig. 3. Positional standard error vs. the number
of control points in the whole surface

analysis.
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Fig. 5. Relative error ratio of the
top, side and under surface.
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