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Analysis of vertical axis error of vehicular theodolite
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Abstract: The theodolite which works on a vehicle has measurement error caused by the deformation of
vehicle platform. Two methods that the single error accumulation method and the comprehensive
coordinate transformation method to compensate the error were deduced. First, the basic principle of the
two methods was analyzed, taking into account the limitations of the different correction methods. Then a
practical example with a vehicle platform containing large deformation derivation was built. The
measurement error were summarized in two correction methods were compared. The results show that the
correct error of the single error accumulation method has several points within large error in whole work
scope of the theodolite, caused the error about 5" larger than the comprehensive coordinate transform
method. Therefore the comprehensive coordinate transformation method must be used to obtain high-
precision measurements.
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Fig.1 Three error axis of theodolite model
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Fig.2 Coordinate definition of the comprehensive coordinate

transform method
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AA/(")
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=20 138.24 80 -11.7
b=20 —124 80 10.2
c=-20 134 80 -10.3
b=-20 —124 80 10.2
c=20 134 80 -10.3
b=—20 -142.6 80 11.4
c==20 128 80 -8.9




% 5 2

TR E BB G N R E 5T 1627

T Bl Al L, BAR AR R 2 AN T A R
22 i BOKFRBURNR 22 b FIRR R BARHR 22 ¢ ZORAR
Z A8 b F ¢ BT TaATE 23RN G /N il A A2 22 1Y)
IR B IE RS E AT A 3"LA b BRITR 22 Rk
LMk I 220 T X RRRCR B T I ERERE . I
TR B IR 22 AE MTE LS Z 26,

DA 22 445 {SORS B2 AG I I RFAMD #71 65° B4 05 FL RO 2
il R 22 R AN 4 Fros AR 225 AUH) TARIE R, R
PRI LR 22 BITIEAE IE T LA IR0 A, 525G AR
ARHGEM L AE 2D KB IERR 22 Pl T 37, Tk
A R BEIN AR 2R TR 235 AR AR AL ik HEAT 18
B AR IS 2 A N IR, W LB AT

4t (a)
5l /AH.A —A—E=56°
A N
oLy
= 1t A/ A ,AAMAA
5 / X Ay
E O & b £ X
3 % A.A N ;3
2_1' ol N 2
-2 oA
PN
=3L h%d
_4'— & 1 1 1 1
-200 -100 0 100 200
A-azimuth/(°)
5r(b)
4_
—A— E=56
3t Aﬁaﬁ" oy,
A
~ 2} e A
L A 5
s 1If A AA
g ol £ A
5 £ 3
g -1} £ -
<« & a
-2r £ 5
-3r MAAA AAAA
_4_
_s5l . L
=200 -100 200

0 100
A-azimuth/(°)

4 RHI A TE 65° I} 4 75 {3 FIRFAR 15 2 5% 22

Fig.4 AA, AE error result with elevation angle of 65°
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