£330 % %4 ok A F 5 R B F R Vol 34 Na 4
2012 %12 A Journal of Earth Sciences and Environment Dec. 2012

:1672-6561(2012)04-0107-04

Vondrak

FREH mER. LB E.£2 = RET
( , 710054)

EEFRBASME S ZRSRTFIRAEGT 0 RFERETOLSEAEEH, XA
MMEHS L FEIHRFEY, R RARZRE L RHBA 6 Vondrak I8 ik #F 1 82 5% 2 47 &
W HEBER R E LS ER LA AR A AR LR EHAT S AN S0 R 1x ANl 3
K, 2 — B 6y 40 000 4% 1.2 42 F F4b A 4E3E 47 Vondrak JB 0k TR &2, 4R AW . Von-
drak J2 )k FHEARE  KERFNGEHR Y, FRRKESINRB R REEFRZALASENFT LA
FE T B R4 4 AL, Vondrak JE 0k TR AL R FHRBE IR, HIET A E P,
Vondrak 8K 4645 A 2K R R FRBASEMNH AR ES Y, RSA LT AGMNETHE, £
RRAEEE LERTFRARS. REAREEL,

FERERFRE AN TR A A IER ; BB A2 ; Vondrak JB % ;35 Z4k; T A 4

P22 A

Application of Vondrak Filter in Data Processing of
Magnetic Suspension Gyro-total-station

LI Hui-ru, YANG Zhi-giang, SHI Zhen, GONG Yun, ZHAO Min-ning
(School of Geological Engineering and Surveying, Chang’an University, Xi'an 710054, Shaanxi, China)

Abstract: Magnetic suspension gyro-total-station was vulnerable to external perturbed moment,
sampling data included random drift, and the mathematical model could not be established
because of the random drift, so that Vondrak Filter, which did not build functional model, was
used to process the gyro data; a high-precision astronomical baseline was established in Xi’an, the
measurements on gyro azimuth based on the baseline were tested with 8 observation sets, and
40 000 groups of north-seeking torques at the first place and the second place for each observation
set were processed and smoothed by the means of Vondrak Filter. The results showed that the
burrs of data sequence after smoothing with Vondrak Filter were reduced, and the data sequence
could reflect the accuracy of north-seeking torque of magnetic suspension gyro-total-station;
compared with the raw data, the root mean squares of data smoothed with Vondrak Filter
decreased significantly, and data were concentrated; Vondrak Filter could effectively weaken the
random drift of magnetic suspension gyro-total-station, improve the accuracy of true north
azimuth, eliminate the perturbed information and keep the useful information as far as possible.
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Fig.1 Comparison of Raw Data of North-seeking Torque Fig.2 Comparison of Raw Data of North-seeking Torque
in the First Place of the First Observation Set in the Second Place of the First Observation Set
and Data Processed by Vondrak Filter and Data Processed by Vondrak Filter
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Tab.1 Comparison of Root Mean Squares Between Raw Data and Results Smoothed by Vondrak Filter N+m
1 2 3 4
1 2 1 2 1 2 1 2
0.003 081 0 | 0.006 0719 | 0.005298 1 | 0.003 517 2 | 0.003 0354 | 0.003 198 5 | 0.003 138 4 | 0.002 920 5
Vondrak 0.001 894 9 | 0.001 960 9 | 0.002 509 9 | 0.002 5626 | 0.002 2938 | 0.002 3436 | 0.002044 1 | 0.001 980 4
5 6 7 8
1 2 1 2 1 2 1 2
0.002 552 3 | 0.002 5159 | 0.004 453 4 | 0.002 7323 | 0.003 309 1 | 0.003 2158 | 0.002 7527 | 0.002 757 3
Vondrak 0.001 8259 | 0.001 798 6 | 0.001 830 8 | 0.001 859 9 | 0.001 903 6 | 0.001 938 8 | 0.001 939 7 | 0.001 957 9
b
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