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The Accuracy Analysis of the Rigorous Method and the Approximate Method
in the Adjustment of Traverse Networks
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Abstract
The objective of this paper is to adjust precise traverse nets by matrix analysis. As the
result of this paper, In positioning by Traverse nets adjustment, the application of matrix
analysis improved the accuracy. And also, the difference between adjustment values of
rigorous-method and those of approximate-method appears to be within the mean square
errors(0.4 mm~0.9 mm), therefore, the efficiency of approximate-method was proved.
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H 1. Observed Values of Traverse Nets

Dist. Observed Angles
Sta. | Cour.| Meas. (m) First Reading | Final Reading (final-first) Remarks
1 75.371 344 -52-11 89—-00—29 1040818
1 1-2 2 75.370 344-52-10 83—-00—35 104~ 08 —25
3 75.373 3445207 89—-00—-27 1040820
1 67.120 286—13-27 23—-29-59 97-16—32
2 2—-3 2 67.119 286—13-27 23-30-07 97-16-35
3 67.119 286—13—27 23-30-03 97-16-31 Bearing
1 65.005 262—26—10 27—-59-53 125-33—43 86— 46—06
3 3—4 2 65.007 262—~26—11 27—59-59 125-33—48
3 65.006 262—~26—11 27-59—58 1253347
1 65.779 3424231 86—-40—-13 1035742
4 4-5 2 65.777 3424231 86—40—-16 103—-57—-45
3 65.779 342—-42--31 86-—-40-12 103-57-41
1 77.099 75—25—49 1842920 109-03-31
5 5—1 2 77.101 75-25-50 184--29—-24 109-03-34
J 3 77.098 75—~25—-48 184 ~29-23 103-03—-35
B 2. Variance and Weight of Observed Values.
Stat. Observed Angles Observed Distance
Angle Variance Weight Distance Variance Weight
1 104-08-21.0 1.0185x10-® 1.0000 75.3713" 77777 x 1077 0.000131
2 97 -16—32.7 3.3947x 107" 2.9979 67.1193 1.1110x 1077 0.000917
3 125—-33-46.0 5.4845x10~1 1.8571 65.0060 3.3334 x 1077 0.000306
4 10357427 3.3949x 10" 3.0001 65.7783 4.4443 < 107 0.000229
5 108—-03-33.3 3.3952x10°1 2.9998 77.0993 7.7779 x 1077 0.000131
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B 3. Adjustment of Traverse Nets by Rigorous Method.

St ] Adjusted Angles Adjusted Distance
( Observed Values Adju. Qu. | Mean. Sq. Err. L*Distance Adju. Qu. Me. Sq. Er.
1 104 —08—21.0 2.96" ¥ | 753n3 0.1mm 0.8mm
2 97—16—32.7 15 1.0 67.1193 0.2 03
i 125-33-460 | 08 1.2 65.0060 =03 05
4 103—57—42.7 -06 1.0 65.7783 —12 0.5
5 |  109-03-333 | -—04 1.0 77.0993 —06 0.6
Total | | 350.3742
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H 4. Comparison of Adjusted Coordinates by Two Method

Con. Adjusted Latitude Diff. Adjusted Departure Diff.
Approximate Rigorous (mm) Approximate Rigorous (mm)
1-2 4,2487 4.2487" 0 75.2515 75.2515 (]
2-3 —65.9947 —65.9939 0.8 12.2410 12.240{)‘ 04
3-4 - 46.8170 —46.8177 0.7 ~45.0993 —45.0996 0.7
4-5 35.8571 35.8562 0.9 —56.9839 —56.9833 0.6
5-1 75.7059 75.7067 0.8 14.5907 14.5903 0.4
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