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Tab.1 Image Coordinate and Object Space Coordinate
of Control Points

i & Fr AL B3/ mm b T AL R/ m

m x y X Y Z
1 —86.15 —68.99 36 589.41 25 273.32 2 195.17
2 —53.4 82.21 37 631.08 31 324.51 728.69
3 —14.78 —76.63 39 100.97 24 934.98 2 386.5
4 10. 46 64.43 40 426.54 30 319.81 757. 31
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Tab. 2 Exterior Orientation Elements of TLS and LS

X,/m Y,/m Z,/m ¢/rad w/rad «/rad
TLS fi# 39 797,537 27 479,976 7 560. 294 —0.004 146 0.001 445 —0.066 663
LS fi# 39 795. 452 27 476. 462 7 572.686 —0.003 987 0.002 114 —0.067 578
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Tab. 3 Precision Comparison of TLS and LS

60/10 *mm oxs/mm oys /mm

ozs /mm 6,/10 "mrad ,/10 'mrad ¢./10"°mrad

TLS 0.006 575 478
LS 7.259 424 031

0.001 038 086 8
1.107 385 045 9

0.001 148 355 4
1.249 515199 3

0.000 443 851 2
0.488 129 956 5

0.001 651 0.001 452 0.006 53
1.786 252 1.614 610 7.203 82
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Tab.4 Image Coordinate and Object Space Coordinate
of Control Points
B R 445 /mm i TET AL AR /m
MY
x v X Y A

1 —210.07 —0.07 —3200.266 4 306.636 209.298
2 —210.05 —0.05 —3176.741 4 306.678 223.278
3 —210.05—210.05 —3137.499 —712.574 237.258

1 —83.98 210.02 —137.449 9 294.694 251.328
5 —84.03 —0.03 —113.611 4 315.113 265.278
6 —84.07—210.07 —89.780 —613.852 279.368
7 0.00 210.00 1 .854.807 9 216.931 293.348
8 —0.07 —0.07 1 868.406 4 320.678 307.388
9 0.08—209. 92 1881.826 —525.335 321.388
10 83.93 209.93 3 780.604 9 139.405 335.348
11 84.00 0. 00 3 783.914 4 325.910 349. 348
12 84.04—209. 96 3 787.153 —437.440 363.408

13 210.08 210.08 6 580.542 9 058.539 377.408
14 209.93 —0.07 6 568.578 4 333.508 391.278
15 209.97—210.03 6 556.585 —341.612 405.238

16 —84.09 114.91 —17.573 6 887.991 419.238
17 —83.92—114.92 6.866 1 756.648 433.348
18 84.00 115.00 3 712.571 6 859.282 447.388
19 83.91—115.09 3 716.357 1805.806 461.238
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x5 TLSH5 LS HEMBHINFELTE
Tab.5 Exterior Orientation Elements of TLS and LS
=¥/ X,/m Y./m Z:/m ¢/10 % rad w/10 *rad x/10 *rad
7 1 881.198 0 4 320.972 4 3229.022 3 —3.989 5237 3.137 759 2.674 947 5
TLS 5 1 880.114 4 4 319.989 5 3228.7190 —3.987 663 2 4,365 519 2.627 672 0
4 1 880.750 0 4 322.822 6 3233.4377 —4.532 514 8 —2.279 456 2.527 634 9
7 1 881.310 5 4 321.106 6 3 228.782 4 —4.136 601 7 3.345 437 2.775 958 1
LS 5 1 880.317 6 4 320.182 9 3228.518 9 —4.083 395 6 4.450 418 2.700 044 3
4 1 880. 895 4 4 322.858 2 3233.4910 —4.517 246 4 —2.375 771 2.508 137 5
®6 TLSELSHENBE
Tab. 6 Precision of TLS and LS
=4 60/107 ?mm ox, /mm oy /mm oz /mm o,/10"'mrad  ¢,/10 'mrad  6,/10" *mrad
7 1.473 395 03 0.387 7 0. 306 3 0. 237 3 0.401 0. 609 0. 496
TLS 5 1.666 783 98 0.617 0 0. 528 5 0. 3311 0. 500 0.915 0.718
| 1.577 118 97 0.539 3 0. 629 6 0. 536 1 0.863 0. 854 1. 004
7 5.354 882 30 1.367 8 1.075 8 0.833 2 1. 459 2.204 1. 805
LS 5 6. 747 338 60 2.463 2 2.099 4 1.304 4 2.030 3.684 2.913
4 6.458 942 91 2.244 2 2.616 5 2.234 9 3.563 3.518 4. 140
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Abstract: In space resection computing,the error equations are based on the collinearity equations.

Because the coordinates of the ground point and the image point all exist errors,

So total least

squares (TLS) method is used. The method of TLS is one of several linear parameter estimation

techniques that have been devised to compensate for data errors.

Furthermore, TLS is the

method of fitting that is appropriate when there are errors in both the observation vector b

and the variable matrix A. So it can establish a more practical and suitable model so-called

error-in-variables model. On the basis of this model, the errors in the observation vector b

(e) and the variable matrix A (E,) can be corrected at the same time.
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