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STUDY ON THE APPLICABILITY OF TOTAL LEAST SQUARES METHOD
IN SURVEYING ADJUSTMENT

Wang Leyang'> and Yu Hang"

1) Faculty of Geomatics ,East China Institute of Technology ,Nanchang 330013
2) Jiangxi Province Key Lab for Digital Land ,Nanchang 330013

Abstract The applicability of total least squares studied systematically with data fitting. The relationship for-
mula between total least squares residual distance and least squares residual distance was obtained and extended to
the multi-dimensional cases. According to the relationship among the criterion of least squares (LS), data least
squares ( DLS) and total least squares ( TLS) ,the applicability was determined.
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Fig. 1 Sketch of residual distance with linear fitting
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Fig.2  Geometrical relationship between LS norm and TLS
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4 2.500 0 7.500 0 9 6.500 0 3.500 0
SRR /NS, DRI, 7E I S R Ak B rp AR
5 3.3000 6.7000 10 7.4000 2.6000 : o A ) &
SEBRAE AL A S T
RI BEARMEER
Tab.3 Results of each scheme
UES ik RERANE HRBE A AR AR A llax|| d dy /(%)
1 LS ~1.000 938 50 10. 029 676 47 0.687 314 33 0.331 653 81 2.153 677 10 0 0
LS ~1.021 013 50 10. 069 969 72 0.730 265 54 0.422 591 90
2 DLS -1.101 011 98 10.374 107 07 2.189 765 51 0.510 464 83 2.210 836 16 0.709 527 87 18.705 013 51
MWTLS -1.028 539 93 10. 098 599 01 0. 694 329 03 0.427 772 05
LS ~0.928 358 79 9.745 296 65 0.960 527 45 0.516 429 77
3 DLS ~1.068 452 71 10. 280 613 59 0.973 084 04 0.548 336 99 2.213 921 74 2.217 865 82 45.051 080 85
MWTLS ~0.995 438 06 10.001 799 75 0.692 930 81 0.491 339 83
LS ~0.945 927 84 9.785 769 01 2.170 190 63 0.395 643 54
4 DLS ~1.017 404 17 10.056 674 45 0.703 093 04 0.371 756 48 0.671 427 70 2.168 523 77 72.163 375 14
MWTLS ~1.010 644 86 10.031 077 01 0.670 464 62 0.367 625 94
5 DLS ~1.030 680 97 10.109 181 12 0.673 749 68 0.395 544 29 0 2.148 172 51 90
F4 MAREREVIRENGER
Tab.4 Results of adding different stochastic error
. ) ) AR 2 A RERANE HREE AN R [lax||
a/(°) o1 o0 P - p - p— pe
LS DLS TLS LS DLS TLS LS DLS TLS LS DLS TLS
0.0000 0 0.5 0.6873 -1.000 9 10.029 7 0.3317
5.0521  0.004 0.5 0.6896 7.5213 0.6869 -0.9980 -1.0691 —0.9986 10.018 210.288 910.020 3 0.349 3 0.421 8 0.349 4
10.0508  0.015 0.5  0.6922 3.8824 0.6820 -1.0011 -1.0728 —1.0032 10.030 010.303 110.037 9 0.348 6 0.4344 0.349 7
15.0484  0.03 0.5 0.6872 2.7169 0.6673 -1.0013 -1.0716 -1.0053 10.022 010.290410.037 2 0.301 6 0.3865 0.3029
20.0499  0.06 0.5 0.7175 1.9886 0.6769 -1.0095 -1.0852 —1.0177 10.017 410.304 910.048 5 0.324 3 0.4169 0.3277
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LS DLS TLS LS DLS TLS LS DLS TLS LS DLS TLS
25.0508 0.1 0.5 0.722 8 1.582'1 0.6600 -0.9885 -1.0684 -1.0017 9.9587 10.262 510.008 7 0.3899 0.4547 0.3915
30.0489 0.15 0.5 0.749 0 1.344 9 0.6579 -0.9821 -1.0661 -1.0011 9.9242 10.2444 9.996 4 0.408 7 0.428 5 0.398 4
35.0478 0.25 0.5 0.816 7 1.142 6 0.6696 -0.9745 -1.0772 -1.0076 9.8559 10.2477 9.9819 0.4527 0.4732 0.4455
40.0491 0.35 0.5 0.870 6 1.039 3 0.6743 -0.9522 -1.0670 -0.9978 9.8344 10.268 810.007 1 0.4743 0.5458 0.4729
45.0511 0.5 0.5 0.960 5 0.973 1 0.6929 -0.9284 -1.0685 -0.9954 9.7453 10.280 610.001 8 0.516 4 0.548 3 0.4913
50.0530 0.5 0.35 1.041 0 0.8727 0.6757 -0.9467 -1.0670 -1.0167 9.797 0 10.255110.063 3 0.4528 0.5138 0.459 8
55.0521 0.5 0.25 1.181 6 0.851 4 0.6972 -0.9369 -1.0442 -1.0070 9.791 4 10.201 510.059 4 0.4662 0.4490 0.4299
60.046 8 0.5 0.15 1.408 1 0.778 4 0.6858 -0.9462 -1.0381 -1.0165 9.787 4 10.136910.0549 0.3659 0.3659 0.344 6
65.0517 0.5 0.1 1.620 2 0.739 4 0.6754 -0.9483 -1.0288 -1.0149 9.7728 10.077 910.0252 0.424 8 0.401 8 0.397 4
70.046 8 0.5 0.06 2.054 4 0.728 4 0.6887 -0.9465 -1.0235 -1.0148 9.7829 10.074910.0421 0.393 1 0.363 3 0.358 4
75.0521 0.5 0.03 2.6770 0.684 5 0.6640 -0.9319 -0.9949 -0.9910 9.7310 9.9704 9.9558 0.3903 0.3381 0.3392
80.0424 0.5 0.015 3.7812 0.678 7 0.6685 -0.9398 -1.0047 -1.0027 9.7723 10.018210.0106 0.4193 0.3539 0.353 9
85.0544 0.5 0.003 8.4394 0.673 6 0.6716 -0.9419 -1.0053 -1.0049 9.7920 10.034210.0327 0.3192 0.3089 0.308 6
90.0000 0.5 0 0.673 7 -1.0307 10.109 2 0.3955
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