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Abstract; In terms of high correlation in self-calibration of ground pulse laser scanner, a unified meth-
od for self-calibration of pulse laser scanner has been put forward based on the error model of the total
station. In this method, it is originally assumed that the calibration parameter of the laser scanner is
similar to the system error of the total station, and the objective of reducing the parameter correlation
and improving the reliability of parameter estimation is attained by means of introducing relevant ran-
domized information of the estimation parameter and selecting appropriate network configuration.
Through the adjustment method, the estimation parameter is endowed with weight information. By
regarding each parameter as the observed value in the least squares adjustment, the higher the weight
is, the lower the parameter correlation will be. Finally, self-calibration of Leica scan station of the
pulse laser scanner is carried out through this method. It is showed in this test that this method can

help to achieve high-precision parameter estimation and realize low parameter correlation, which
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makes for the application of randomized constraint adjustment. Major system error is the zero error of

laser range finder and the index error of vertical circle, and to achieve a reliable estimation of the zero

error, location of the scanner should be confirmed with a precision of about 1 mm.
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Fig. 1
Black points represent positions of scanning

station, and XY are axes of external CS
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Tab.1 Results from stochastic constraints self-calibrating adjustment

Correlation coefficients

CPs Value c Significant? CP-EOP CP-OP
(max abs. value) ao b, @
ap/mm  —0,500 0 0.200 0 Yes
b /(%) 0.0012  0.001 3 No an/AY:0. 32 —0.286—0.37 —0.24——0.33 —0.24—0.09
/(") —0.006 2 0.000 5 Yes o/Aw:0. 24
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Fig.4 Vertical angle residuals after self-calibration
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Tab. 2 Results from self-calibrating adjustment with stochastic inner constraints

Correlation coefficients

CPs Value c Significant? CP-EOP CP-OP
(max abs. value) ao by @
a,/mm —0.2 0.2 No ay/AX:0.48
by /() 0.001 0 0.001 6 No a/AY:0.78  —0.47—0.69 —0.42——0.49—0.14——0.32

/(") —0.005 0 0. 000 5 Yes by /AY:0. 48
by /Ak: 0. 47
«/AZ:0.73
@ /Aw:0. 34
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DR T AT R AV T O 1 A A R HE R A A
1 2 B A OGS AR SCHE T 4 il A3 R 22 A R0 48 1y
TP RO A RER G Tk %7
Ll G AT SR SCREALE B R T =
SORH S LTI I B ASCAY 2 3% 22 15 41 4 A3 o0
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