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Abstract: Plan imetric control results of GPS surveying have been used widely in all kinds of engineering, w hile its
height information is being researched at present. T his paper introduces statistical learning theory and support vector
machine, proposes a new method, support vector machine technology, to simulate quast+ geoid. Based on real GPS
surveying datum, we did an experiment with support vector machine, neural network and polynomial technology to
simulate quast geoid. The compared and analyzed test results show that the simulating accuracy of support vector ma-
chine achieved the same accuracy of neural network and polynomial. Moreover, support vector machine can settle
many questions that neural network must face, such as realtime handling data, overlearning, convergence too
slowly, falling into regional maximum easily etc.
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1
Tab. 1 Comparison of calculating results between diff erent
models
Viao V>
/mm
17.5 24 58 8 4~ 5 min
16. 6 24 57 10 4~ 5h
17.6 24 60 8 4~ 5 min
Viao V>
/mm
17.8 23 59 8 4~ 5 min
16.5 23 57 10 4~ 5h
17. 4 23 60 8 4~ 5 min
2

Tab. 2 Comparison of simulating results

@
/ m /mm /mm
/mm /mm
/mm
1 382.204 0 12.4 24.7 14.2 24.3 12.4
2 586.523 4 15.3 30.6 6.3 5.1 7.3
3 836.733 0 18.3 36.6 22.2 17.4 15.3
4 331.368 6 1.5 23.0 12.4 21.4 12.1
5 459.756 6 13.6 27.1 13.8 19.5 14.8
6 547.713 5 14.8 29.6 .4 1.0 2.4
7 402.954 6 12.7 25.4 4 2.8 1.4
8 298.600 8 109 21.9 6.7 1.2 5.2
9 369.3850 122 243 3.7 7.8 4.7
10 532.4158 14.6 29.2 17.3 15.3 18.9
11 369.3850 1222 243 4.8 7.3 8.2
12 405.036 0 12.7 25.5 .6 6.7 11.3
13 385.183 6 12.4 24.8 24.2 19.5 12.3
14 389.3222 12.5 25.0 8.7 12.6 21.1
15 489.740 2 14.0 28.0 20.5 18.6 14.5
4 4 ®
1. GPS 3

: GPS

GPS :
3 3
2. :
: GPS
GPS
3. :
GPS ,
22 ik

(1]

[2]

[3]

[4]

[3]

[6]

YANG Ming-qging, JIN Fan, ZHU Dacheng, et al.
Conversion of GPS Height by Artifical Neural Netw ork
Method[J]. Acta Geodaetica et Cartographica Sinica,
1999, 28(4): 301307. (in Chinese)

HU Wusheng, HUA Xisheng, BAO Xing-nan. Neural
Network Method for GPS Height Transformation[ J].
Journal of Hohai University, 2001, 29(6): 8%89.
('in Chinese)

ZHANG Xuegong. Introduction to Statistical Learn-
ing T heory and Support Vector Machines[J]. Acta
Automatica Sinica, 2000, 26(1): 3242. (in Ch+
nese)

ZHU Gue-giang, LIU Sh+rong, YU Jirshou. Sup-
port Vector Machine and Its A pplications to Function
Approximation[ J] . Journa of East China University
of Science and Technology, 2002, 28(5): 555 559.
(in Chinese)

CHRISTIANINI N, SHAWE T J. An Introduction
to Support Vector Machines and Other Kernetbased
Learning Methods| M]. London: Cambridge Univer-
sity Press, 2000.

ZHANG Fangren, ZHANG Jin-tong. Statistic Distri-
bution and Test of Surveying Error] M| . Beijing: Pub-
lishing House of Surveying and Mapping, 2001. (in
Chinese)



