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Tab.1 Observations and Difference
d/ mm L/m S,;/km P

1 Wul6—H31 —0.48 0.977 6 0. 329 1. 000 O 1. 000 0
2 Wul6— GPS25 1. 60 0.880 1 0. 696 0.412 0 0.4727
3 H31—GPS25 0.95 —0.098 7 0. 345 1.948 4 0.953 6
4 GPS24— GPS22 —0.65 0. 468 2 0. 855 1.211 0 0.384 8
5 GPS20— GPS27 —0.50 —0.770 4 0. 632 1.077 5 0.5206
6 GPS22— GPS20 —0. 60 —0.438 1 1. 097 1.266 7 0.2999
7 GPS23— GPS21 0.75 —0.874 6 0. 990 1.564 1 0.3323
8 GPS27— GPS21 0.18 —0.103 4 1.102 2.409 1 0.298 5
9 GPS27— H22 0.25 —2.910 1 0. 884 1.954 5 0.3722
10 H22—GPS16 —0.65 0.398 3 0. 821 1.211 0 0. 400 7
11 GPS16— GPS17 0. 65 —0.614 3 0. 366 1.288 1 0. 8989
12 GPS19— GPS20 0.95 0.367 0 0. 967 1.948 4 0.3402
13 GPS17— GPS19 0.20 3.528 9 0.977 2.291 2 0.3300
14 GPS17— GPS15 1. 40 0.873 4 0. 661 0.913 8 0.4977
15 GPS16— GPS14 0.43 —0.602 6 0. 693 1.030 7 0.4747
16 H17—GPS15 0.03 —0.5250 0. 786 2.493 6 0.418 6
17 H17—GPS12 0.08 1. 600 7 0. 366 2.656 7 0. 8989
18 GPS12— GPS14 1. 12 —2.989 5 0.792 1.554 5 0.4154
19 H17—GPS11 0. 68 0.789 1 0. 665 1.379 0 0.494 7
20 GPS24— GPS23 1. 30 0.034 0 0. 463 1.186 1 0.7106
21 GPS12— GPS10 —1.18 0.063 7 0. 546 0. 565 4 0.602 6
22 H13—GPS08 —0.82 —0.383 2 0. 356 0.625 4 0.924 1
23 H13—GPSl11 1.03 —1.998 9 0. 669 1.831 3 0.4918
24 GPS10— GPS08 0.20 0.740 9 0. 780 2.291 2 0.4218
25 GPS06— H13 0. 40 —1.509 0 0. 865 1.116 7 0.3803
26 H8—GPS06 1. 20 2.822 2 1. 183 1.364 6 0.278 1
27 H9—H11 0. 00 0.425 0 0.772 2.306 2 0.4262
28 H11—GPS08 0. 00 —1.514 2 0. 263 2.306 2 1.2510
29 H8— H9 —0.10 2.020 0 0. 679 1.412 2 0.484 5
30 H6— H8 0.10 —1.548 4 0. 878 2.665 1 0.3747
31 H5— H6 0.10 0.554 2 0. 203 2.665 1 1. 6207
32 H7— H9 0.70 1.893 8 0.976 1.435 7 0.3371
33 H4— H7 0.90 0.073 8 0.518 1.907 8 0.6351
34 H4— HS5 —1.20 0.943 2 0. 136 0.563 1 2.419 1
35 H2— HS5 1. 30 0. 466 0 1. 862 1.186 1 0.1802
36 H1—H2 1. 00 —0.030 7 0.983 1.900 1 0.3347
37 Wul5—HI1 —1.90 1.034 6 0. 883 0.281 0 0.3726
38 GPS23— GPS25 0.03 —1.587 4 0. 842 2.493 6 0.3907
39 H31—GPS24 0. 90 1.455 2 0.750 1.907 8 0.4387
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Tab. 2 The Results of A djustment

H/m ¢,/ mm H/m ¢,/ mm H/m ¢,/ mm H/m 0,/ mm

Wuls 23.624 0 23.624 0 23.624 0 23.624 0

Wul6 22.643 0 22.643 0 22.643 0 22.643 0
H1 24. 657 3 +1.4 24.653 7 +2.4 24.657 7 +3.7 24.656 3 +2.1
H2 24.625 1 +1.9 24.622 3 +2.5 24.625 9 +5.1 24.624 5 +2.5
H5 25.088 3 +2.4 25.087 1 +2.5 25.090 0 +6.2 25.089 4 +2.7
H6 25.642 2 +2.4 25. 640 8 +2.6 25.643 3 +6.3 25.642 3 +2.8
H4 24.145 1 +2.4 24.143 8 +2.8 24.135 17 +6.3 24.143 7 +3.7
H8 24.092 8 +2.5 24.091 9 +2.6 24.090 9 +6.5 24.092 6 +2.9
H9 26.112 2 +2.4 26.111 3 +2.6 26.108 4 +6.4 26.111 9 +3.0
GPS06 26.914 4 +2.5 26.913 6 +2.6 26.912 0 +6.8 26.914 2 +3.0
H13 25.405 0 +2.4 25.404 1 +2.5 25.402 3 +6.4 25.404 7 +2.9
GPS08 25.02 0 +2.4 25.021 4 +2.6 25.019 0 +6.3 25.021 7 +2.9
GPS11 23.405 5 +2.5 23.404 7 +2.5 23.402 9 +6.5 23.405 1 +2.9
H17 22.615 7 +2.4 22.615 0 +2.4 22.613 2 +6.2 22.615 3 +2.8
GPS12 24.216 6 +2.3 24.215 8 +2.4 24.214 1 +6.2 24.216 2 +2.8
GPS15 22.08 7 +2.4 22.089 5 +2.4 22.087 4 +6.2 22.089 4 +2.8
GPS17 21.215 4 +2.2 21.214 7 +2.2 21.213 2 +5.8 21.2150 +2.5
GPS16 21.829 4 +2.2 21.828 7 +2.2 21.827 0 +5.8 21.829 0 +2.6
GPS19 24.743 6 +2.2 24.743 2 +2.1 24.741 7 +5.8 24.743 4 +2.5
GPS20 25.109 9 +1.9 25.109 8 +2.0 25.108 2 +5.1 25.109 8 +2.2
GPS27 24.339 9 +1.9 24.339 8 +1.9 24.338 0 +5.1 24.339 8 +2.2
GPS22 25.546 4 +1.8 25.546 8 +1.9 25.545 4 +4.6 25.546 7 +2.1
GPS24 25.077 1 +1.3 25.077 4 +1.6 25.076 4 +3.4 25.077 4 +1.7
GPS23 25.110 8 +1.3 25.111 0 +1.6 25.108 8 +3.5 25.111 0 +1.7
H31 23.621 2 +0.8 23.621 9 +1.3 23.623 2 +2.1 23.621 6 +1.4
GPS25 23.52 9 +0.9 23.523 4 +1.5 23.518 2 +2.4 23.523 2 +1.5
GPS21 24.236 3 +1.8 24.236 4 +1.9 24.234 4 +4.8 24.236 4 +2.1
H22 21.430 5 +2.2 21.430 0 +2.1 21.428 5 +5.7 21.430 2 +2.5
GPS14 21.227 0 +2.4 21.226 2 +2.4 21.224 6 +6.2 21.226 6 +2.8
GPS10 24.280 6 +2.5 24.280 4 +2.6 24.277 9 +6.4 24.280 4 +3.0
H11 26.536 4 +2.5 26.536 0 +2.6 26.533 3 +6.4 26.536 4 +3.0
H7 24.218 7 +2.5 24.217 6 +2.8 24.211 3 +6.5 24.217 8 +3.4
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Adjustment of Leveling Network by Information Spread Estimation

. 1
WANG Xinzhou
(1 Prwjects and Consulting Office, WTUSM, 129 Luoyu Road Wuhan, China 430079)

Abstract It is supposed that observations obey a certain distribution in all the methods of param-
eter estimation now adays. But in the practical surveying, due to the different observation condi-
tions, the observations obtained under different observation conditions may obey different distri-
butions. So the supposition is not true. To solve the problem, Wang (1999) has developed an esti-
mation method called information spread estimation, which is a very good estimation method for
one parameter. But when the parameters are over one, the estimation method is not suitable. To
apply information spread estimation to the adjustment of leveling network, this paper presents a
method to use the special feature of leveling. By use of the method information spread estimation
can be applied to the adjustment of leveling network conveniently. The results of the adjustment
of a leveling network show when gross error is not included in the observations the estimation re-
sults obtained by information spread estimation are the same as that by least square estimation.
When some gross errors are included in the observations the estimation results obtained by infor-
mation spread estimation are more effective than the estimation results by least square estimation.
So the method presented in this paper is a very useful method for leveling netw ork adjustment.
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the Earth with respect to the nutation frame, which represents the polar motion. Together with
the definition of the nutation frame (as the definition of the nutation frame is arbitrary at some
extent), one can solve simultaneously for forced and free nutation and polar motion. As demonstra-
tive examples, studies of nutation and polar motion are made by assuming the nutation axis to be
the Earth’ s figure axis, rotation axis and angular momentum axis respectively. And the case of the
celestial ephemeris pole is also studied. Particularly, the Tilt-Over-Mode which appears only in
mode theory of Earth rotation can also be found in the theory of this paper as well. In summary,
this paper gives a new uniformed formulation for the problems of forced and free Earth rotation by
introducing an arbitrarily rotating nutation frame. Although no new result is obtained for the phe-
nomenon of Earth rotation, the formulation of the Earth rotation problem of this paper may be ad-
vantageous for educational purpose.
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