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Application of high accuracy inclinometer to deformation
measurement for vehicular platform
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Abstract: To analyze the influence of the deformation of a vehicular platform on the angle measurement precision
of a theodolite, a new method was presented to measure the deformation of the vehicle platform by using a incli-
nometer. Based on the principle of platform deformation dependent on measuring results, the inclinometer was
put on the center of the vertical axis to get deformation angles of the center of working platform, then to calculate
the measuring coordinate deflection and figure out the expressions on the output data of the inclinometer and an-
gle measurement errors, A double-axis inclinometer was chosen to measure the deformation of the vehicle platform
in real time. Experimental data show that the deformation sufferring from an azimuth axis velocity is small and
the reading results after processing by a sliding weighted mean digital filter are 0 and 5. 1" for the smallest dis-
crepancy and the biggest one, respectively. However, the boresight location has larger influence on the deforma-

tion,and the smaller elevation angles are,the larger the reading results of inclinometer are. This test provides the
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theoretics for improving angle measurement precision of vehicular platforms of theodolites.

Key words: vehicular platform; deformation; photoelectric theodolite; inclinometer; angle-measure-

ment error
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Fig. 1 Deformation of vehicular platform in axis di-

rection
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Fig.2 Deformations of vehicular platform and wraps

of angles

3 A2 FELEEHEMNT

3.1 HAMEERER

T ORUE I 2 R RS Sk AR SO A T
% E HL PLANAR 24 A #) NS-5/P2 BUah i /1 1%
S L B RS B R B R RRE R
e HERSHnE 1 s,

®1 HRAERBERASH

Tab.1 Parameter list of inclinometer

T 55305 ] +5°
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Fig. 3 Location of inclinometer
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Fig. 4 Data sampling system for platform deformation
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Fig.5 Results of inclinometer with azimuth axis of 10 °/s

ME S Ha] PLE 2 25 AL VLA [R) % T4
B, 2 [) — 7 A6 B b A6 A A4S o B2 AR — 350
M H XY J5 28 JE & BA — @ B IE 7% R A AL
=0 90°, H i R 7E T RUAh AT A A3y Y 2 OE A2
J5 1) b 55 7K - T A A g 2 a0 HL Bl 7 Al
T o R A St #6001 AE A5 S
5K T e S BRI A KON AR TR XL Y 4
KA N 0. B /IME Ry — 144", I W Ty 144",
AL 3 — D IE SR AT DL KR . SEgm s R &
WY, 2 AN 0 7 1) 1 AR 3B X 6 AR TE 1 5
M L /0N

2 ER A AR T B 3 31 2 307,557, 80° . Jr i
Ph10() /s 532 8l AR SCHEFE T i AR A 1 A8 AL X
F-EATE R, &6 4l H 3 B [\ i il £k 3%
NG A AL LA [R] = AR A 32 Sl A4S A s



1351

w-tilt of inclinometer/(” )

y-tilt of inclinometer/(* )

220 250 280 310 340

10 40 70 100 130 160 190
AZ encoder reading/(" )
PEL 6 DR £ A Al J 0 A0 15 s 1

Fig. 6 Results of inclinometer after elevation angle changed
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Fig. 7 Vertical axis inclination error and its azimuth
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