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Abstract: The vehicle mobile laser scanning (VMLS) system is a highly integrated multi-sensor measurement
system. The accuracy of the VMLS system depends on the accuracy of not only the integrated sensor, but also the
calibration of boresight parameters between the laser scanner and the integrated navigation system. Considering
the convenience and effectiveness of the calibration method of the boresight parameters and the accuracy
evaluation of the VMLS system, a calibrating method of the boresight parameters of the VMLS system based on

the reference planar features constraint was proposed. The proposed method was based on the direct

WS HER:2019-12-10;  f&7T HHEA:2020-02-05

EETH: FFEE RIS TT L LI (2013YQ120343); T ARALAE IR &I & LT (040326010701)

EBBNARE (1992-), 5, HEA:, RN EEWEE A 5. Email: yujiayongskd@163.com

BIRAEE: 5 (1976-), 55, IBUR, WA-AE S0, 1, FRONFRCE T . 0507 0, B shillie REE (MMS). <3S &5 M ##5
WF5E 5 @ 5% . Email: tianmaoyi_zhy@126.com
FFI(1961-), B, P, W42 I, -, 2220 A A Ak R 8 K Ry R3S B8 B A Sy 5 TR 9T

Email: xiushanl@vip.sina.com

20190524-1



ISk A2

%74

www.irla.cn

o

% 49 A

georeferencing of lidar measurements including the boresight parameters. The equation used the minimum

distance deviation from laser footpoint to reference plane as the constraint. In addition, considering the correlation

between rotation and offset amount of the boresight parameters, the stepwise solving method was composed to

separate boresight angle and offset parameters. Finally, through the datum acquired from calibration field and

check fields, the internal and external accuracy of VMLS system were evaluated. The experimental results show

that the proposed method can effectively eliminate the influence of boresight errors. After calibration, the internal

accuracy is 0.007 m and the external accuracy is 0.024 m.

Key words: vehicle mobile laser scanning system;
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Fig.1 Coordinate frames involved in the VMLS system
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Fig.3 Reference plane fitting error analysis
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Fig.5 External accuracy evaluation area
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Tab.1 Solution result of boresight parameters

AX/m AY/m AZ/m o/rad plrad y/rad
Initial value 0.067 0.306 0.210 1.57779 —-1.041 09 0.022 07
Iterationl 0.067 0.306 0.210 1.58173 -1.051 20 0.015 75
Iteration2 0.067 0.306 0.210 1.582 49 —1.049 65 0.016 67
Angle parameter
Iteration3 0.067 0.306 0.210 1.582 40 —-1.049 60 0.016 57
Iteration4 0.067 0.306 0.210 1.582 40 -1.049 61 0.016 56
Iterationl 0.069 0.306 0.210 1.582 40 —-1.049 61 0.016 56
Translation parameter
Iteration2 0.070 0.307 0.208 1.582 40 -1.049 61 0.016 56
Final results 0.070 0.307 0.208 1.582 40 -1.049 61 0.016 56
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Fig.7 Principle of internal accuracy evaluation

WA ARG BT 45 SR 18 8 B, 2 53 H
T Bt 239 409 4. 8] 8(a). (b) 43 SRR HERT | A
e S DUAN DAk 3% 2 X5 L AR 43R B L. B 8(a)
M, R 2 R AT, BB 25 ds A A 740,170 m X
[F] Y, iR 22 0.050 m, PR 225N AL, AT ARG
W%, MK 8(b) A, ZEIRERKG, B 22 ds 5>
i F+0.035 m X [H] P, ffriR 2k 0.007 mo %245 1
b, UG IES 00, H ] LUE R S
R ZEFAAE T T B 2R G0 25 0 AT B, KA 5 i85
WAFE R BERS o

25000 r

(@)
20000 - i

W .

15000 |

Count

10 000 |

5000 | ﬂ
Ll

-0.15 —0.05 0.05 0.15
ds/m
50 000 [ -
L (b)
40000
~ 30000 [
= i
=3 L
CH illls
20000 |
10 000 | m -
0'. J.—||‘|.! ! .|_.!'»—._.. i
=0.03 —0.01 0.01 0.13

ds/m

8 WA HE A S AR

Fig.8 Evaluation result of internal accuracy

3.3 IMEERBETM

FERE AL AR v, Ry TR b R R B R 2, TEAE
b 37 M R | RS I BT T A SR A A, B
KPR BE PR UE A AL i R AN G A A3 2% . 4R, 7E
SEBRAEMr R R, BB RN B %, RGP E —
RTAGRHE B o R g il 545 B2 1 AT Sk, X R 44
FFERE B AT VPAL, BEREZR L) S IR 5 s B M N
FEVPAS 5250 X35, 38 28 bE X 7] 24 R S AR bR 22 (5 1 T
KAFATHMT A BEVEAL o Bdis R AT, © f e iE i
CORS 12 3 S A B A3 R AE o5 A b o B5080 R 42 58
UG, B B R T s, TR = PR UE 44
SR s EAT FUXT, 7 57 O 25 43 A0 AL 9 BT .

0.05

0.03 |
E )
0.01 f/ 1)

Error/m

~0.01 [

—0.03 |

—-0.05
0 20 40 60 80 100 120

Point ID

9 WAL

Fig.9 Diagram of point error distribution
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