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Compensation method for installation error of
inclinometer with dual-camera target
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(1. School of Electronic Information and Automation, Tianjin University of Science and Technology, Tianjin 300222, China;

2. Guizhou Power Grid Co. , Ltd. , Guiyang 550002, China)

Abstract ; When the dual-axis inclinometer is used in combination with other position and orientation measurement sensors, since the true
direction of its own coordinate axis cannot be accurately mapped by the mechanical enclosure, it is difficult to achieve accurate
calibration of the installation position error, which leads to the problem of measurement error. The object of the study is the dual-camera
target of the linear pipe jacking machine guidance. The theoretical value of the attitude angle is obtained by three points pose
transformation algorithm, and then combined with the angle measurement value of the dual-axis inclinometer to establish an error
compensation matrix, which is used to correct the pose parameters. Through simulation analysis and actual measurement experiments,
the proposed method can realize the accurate compensation of the measurement angle information of the dual-axis inclinometer, and the
absolute measurement accuracy of the attitude angle is better than 0. 02°, which meets the accuracy requirements of the linear pipe
jacking guidance. It can be widely used in other combined measurement systems based on dual-axis inclinometer.
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Fig. 1 The structure of the dual-camera target
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Fig. 2 Definition of coordinate frames
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Fig. 3 Schematic diagram of calculating roll angle

YD

Sin(i) = % (3)
YD
cosB = YB (4)
e = 1B
sina = YO (5)
PRI A o AT AR A
sing

(6)

a = arcsin

cosf3
L, FIL, R EVRI K05 B RIS S o RA R
(1) ARAGXUAHALARHE /Y J7 02 A, DT 5 BT AE 4 2 AL 1Y
FAPE L SRTTAE S B I A 2o 7 v, A S A 40 kA7 21
B R AFAE— 7 B 2 , 3 BOSURI ARSI 52 1% £ 2
AU F B TR # FVRFATD £y, T AN 2 L A4 7 e A
A S R SO AL L 14 0 e A o RO
B LR AR2E S R A T A
1.3 REREMER
TEAL MR R e AUARHSCVE o SR ALAR FE A % 0
ZH AR AR IBURT FE 9 TR 57 1 FVREAD £, Ry A2 22
TR 22 N 1 LAY £ BE I 5 158 22 | DR R X A7 T 2 R 25 1Y
TEOLHEAT o3 0T o AR B8 SCANTEL 4 7R, fl Sy TR A A
R0, -XY,Z, SHPFRRATRR 0, - XY Z, R
HFRRN 0, - X,V,Z, ARBARRTAS B SHAHY AL bR
A — L SAME N AR R 0, - X 'Y 'Z"
TEAMEAR R FR AR TR 225 R Y A B2 e 8 22 v i 22
cosfBcosy — sinasinBsiny
— cosasiny cosa.cosy
sinBcosy + sinacosBsiny
XURHATLR B A AT 2 15 R IS A7 A 11 i 22 2 F
T A IR L 2 1R 2 T 5 BOR T £ AR AR 1 I 3R
2 AR Z iz sh . BRI BURE LR Ak bR R R
RHUAE bR 2T BTR 1 A DGR T AR
R, -R =06-R]-R] (9)

cosBsiny + sinasinSBcosy

sinBsiny — sinacosfBcosy

HRAHOL

AHIHLRHE
Bl 4 APAEZERFE I I AR AR E S

Fig. 4 Definition of the coordinate frames at installation error
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pose transformation algorithm
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Fig.7 Simulation data for roll and pitch angles
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absolute measurement accuracy (°)
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