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ABSTRACT

A software package for the basic computations in land-surveying is developed. The least square
adjustments for the horizontal and vertical control networks are the main functions of the program,
with various computational functions for the traverses, intersections and resections. The coordinate
transformations are included as well. The coordinates of the stations and the observations are stored
in the databases so that they can be used in any stage of the software process. An editor to manipulate

the database is also accomplished.
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Least Square Adjustment of Horizontal Data File

INPUT DATA
Initial approximations of unknown station coordinates
No. | Station X(Northing) Y(Easting)
1 1 1,000.000 1,000.000
2 2 700.000 1,400.000
3 3 1,100.000 1,400.000
4 4 700.000 1,600.000
5 5 900.000 1,900.000
6 6 500.000 1,900.000
Observed Angles
No. Back Occupied Fore Angle-DMS S.D.-Sec
1 3 1 2 54 25 34.0 10.0
2 2 3 1 68 43 23.0 10.0
3 1 2 3 56 51 14.0 10.0
4 3 2 4 83 36 52.0 10.0
5 2 4 3 71 12 42.0 10.0
6 4 3 2 25 10 100 10.0
7 5 3 4 41 29 16.0 10.0
8 4 5 3 59 48 36.0 10.0
9 3 4 5 78 41 58.0 10.0
10 5 4 6 66 14 27.0 10.0
11 4 6 5 59 8 48.0 10.0
12 6 5 4 54 36 41.0 10.0
Observed Distances
No. | From To Distance S.D.
1 1 2 517.131 0.001
2 5 6 387.191 0.001
Observed Azimuths
No. { From | To Azimuth-DMS S.D.-Sec
1 1 2 123 45 18.0 -0.001
6 179 31 170 0.001
Observed Control Points
No. Station X(Northing) Y(Easting) SD.-N SD.-E
1 1 1,000.000 1,000.000 0.001 0.001
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Adjustment Results
Iteration 4
Adjusted Angle Observations

No. From Occupied To Deg Min Sec Res (Sec)
1 3 1 2 54 25 340 0.8
2 2 3 1 68 43 23.0 —44
3 1 2 3 56 51 14.0 ~74
4 3 2 4 83 36 52.0 46
5 2 4 3 71 12 42.0 25
6 4 3 2 25 10 10.0 89
7 5 3 4 41 29 16.0 94
8 4 5 3 59 48 36.0 14
9 3 4 5 78 41 58.0 -0.8
10 5 4 6 66 14 27.0 2.0
11 4 6 5 59 8 48.0 —-28
12 6 5 4 54 36 41.0 48
Adjusted Distance Observations
No. | From To Distance Residual
1 1 2 517.131 0.000
6 387.191 —0.000
Adjusted Azimuth Observations
No. | From | To Deg Min Sec | RES (sec)
1 1 2 123 45 180 | —0.000
6 179 31 170 0.000
Adjusted Control Stations
No. | Station | X(Northing) | Y(Easting) | N.Res. | E.Res.
1 1 1,000.000 1,000,000 | 0.000 | 0.000
Adjusted Unknowns
Station X Y North Easting T-Ang A B
(Northing) (Easting) Std Dev Std Dev Az-deg axis axis
1 1,000.000 1,000.000 0.001 0.001 171.26 0.001 0.001
2 712.660 1,429.954 0.001 0.001 123.75 0.001 0.001
3 1,164.024 1,434.734 0.011 0.011 133.05 0.012 0.010
4 733.074 1,631.721 0.012 0.007 80.57 0.012 0.007
5 945.854 1,926.033 0.014 0.013 55.37 0.015 0.012
6 558.676 1,929.267 0.014 0.013 55.45 0.015 0.012




3 1
S
102
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101 1 5.1000 0.0580
1 102 2.3400 0.0500
102 3 —1.2500 0.0410
3 101 —6.1300 0.0500
1 2 —0.6800 0.0410
102 2 —3.0000 0.0410
2 3 1.7000 0.0410
101 100.0000 0.0010
102 107.5000 0.0010
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Least Square Adjustment of Vertical Data File

INPUT DATA
Observed Elevation Differences
LINE | STAFROM | STA.TO {ELEV.DIFF.|STD.DEV.
1 101 1 5.100 0.058
2 1 102 2.340 0.050
3 102 3 —1.250 0.041
4 3 101 -6.130 0.050
5 1 2 —0.680 0.041
6 102 2 —3.000 0.041
7 2 3 1.700 0.041
Benchmarks
LINE | STATION | ELEVATION | STD.DEV.
1 101 100.000 0.001
102 107.500 0.001
Adjustment Results
Adjusted Elevation Differences
STAFROM | STA.TO | ELEV.DIFF. | RESIDUAL
101 1 5.100 —0.050
1 2 —0.680 —0.019
1 102 2.340 -0.010
102 2 -3.000 0.011
102 3 —1.250 0.053
3 101 —6.130 0.067
2 3 1.700 —0.008
Adjusted Benchmarks
STATION ELEVATION RESIDUAL
101 100.000 —0.000
102 107.500 0.000
Adjusted Elevations
STATION AD]. ELEVATION STD. DEV.
1 105.150 0.030
2 104.489 0.001
3 106.197 0.029
101 100.000 0.001
102 107.500 0.033
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