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Table 1 Comparison of results processed
with free-net bundle adjustment
and standard bundle adjustment

Step | Step 125th of May)i\ i Step 220 of Juns)

g

tion| X(mm) [ Y(mm) | Z(mm) | X(mm) | Y(mm) | Z(mm)

Average -0.011 | 0003 | 0038 | 0153 ) -0.079 | 0.007

RMSE 0342 | 0210 | 0128 | 0378 | 0228 | 0470

Table 2 Object space accuracy of bundle
adjustment results

Step | bundle adjustment miethod object space sccuracy
standard 1: 30,757

Step |
free-net 1134993
standard 1:35529

Step 2
free-net 1: 35583
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Fig. 6 Comparison of free-net and
standard bundle adjustment
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Table 3. 3D movement amount (Step 2 minus Step 1)

Coord X Y Z
Total | Standard | Free-Net | Total | Standard | Free-Net | Total | Standard | Free-Net
Station | Bundle Bundle | Station | Bundle Bundle | Station | Bundle Bundle
No
5 2 -1.322 -1.409 1 -0.659 -0.615 0 -0.291 -0.528
6 1 -0.724 -0.252 1 -0.967 -1.004 0 -0.192 -0.078
7 1 -0.600 -0.459 0 -0.7115 -0.750 0 0.066 0.507
9 1 -0.898 -0.094 2 -1.232 -1.496 1 -0.478 -1.024
10 1 -0.447 -0.180 1 -0.644 -0.634 0 0.103 0.063
11 0 -1 0003 | 0264 0 =0000 "} - 0041 | 0 -0000 | 0178
12 1 -0.066 -0.417 1 -0.990 -0.928 1 -0.858 -0.341
14 1 -0.434 ~0.733 2 -1.390 -1.630 0 0.126 0.020
15 1 -1.042 -0.442 1 -0.642 -0.705 0 -0.447 -0.013
16 0 0.254 0.569 0 0.257 -0.029 0 -0.252 -0.760
17 1 -0.330 -0519 2 -1.857 -1.372 0 -0.277 0.201
18 0 0.153 -0.062 0 -0.327 0.040 1 -0.371 -0.908
20 0 -0.144 -0.190 -1 -0.555 -0.674 1 -0.914 -0.735
21 0 0.004 | 0034 0 0004 | -0464 0 -0.008 | -02%
23 0 -0018 | -0205 | 0 0,006 0572 0 0014 | 0182
24 0 -0.199 ~0.591 1 -0.555 -0.517 1 -0.983 -0.905
25 0 -0.328 -0.676 -1 0.162 0.087 0 -0.478 -1.309
26 -1 0.364 0.358 0 -0.007 0.116 0 0.034 -0.065
o 001 71" -0098"74 0. | -0002 | -0149 | O© = 0066
29 0 0.391 -0.377 0 0919 0.998 1 -0.979 -0.835
30 -2 1916 1.133 -1 0.437 0.822 1 -1.071 -1.110
32 -2 1.329 1.556 -2 2.048 2.391 0 0.300 -0.052
# of control points : No.l1, 21, 23, 27 (unit : mm)
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