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Abstract ; Laser-projection displacement meter (LDM) is widely utilized for bridge deflection monitoring. A comparative calibration
method is proposed to fulfill the on-line and in-situ calibration requirement of LDM. First, a laser displacement meter with traceable
calibration is adopted as the reference sensor (RS). The in-situ measured value series by the RS and the LDM under calibration are
acquired simultaneously under the same time-varying excitation source. Then, two series are matched based on feature points sectioning
method. The phase differences caused by the variation of excitation source and diverse response characteristics of sensors are solved. The
sequentially comparative measured values with the certain inputs are obtained. Finally, the statistical analysis is performed to the
matched data series, which can produce the result of LDM under calibration. An on-line calibration simulation system is designed and set
up according to the real in-situ condition. A verification subsystem using laser interferometer as a reference is adopted to evaluate the
proposed method. Experimental results show that the proposed method has a high consistency with the method of simultaneously
comparative measurement by using laser interferometer as a reference. Especially, the proposed method can be used under in-situ
conditions of bridge deflection monitoring application.

Keywords : metrology ; on-line calibration; Laser-projection displacement meter; data series matching

Weks H 81 .2019-04- 14 Received Date;2019-04-14
* SEETH  E K E SRR (2017YFF0206305) (A 25 HEBHIFBE SEASELIF L 45 (2018-9031) ¥ By 3wi H



24 o & 2 R

F40E

0 3

il

O ¥ JF 27 # 11 (laser-projection  displacement
meter, LDM) 250y 75 Wil H R & 5 2 7% i & 22 8] A5 X
iR iR dgs i T R g 8 s th B SrAr R ny
KA AR sk 2 RS IR S RS
WA AT 7z T . FRT, X LDM A U A
e BRIEAT SRR R4 LDM fi ik B 5 2%
S o S5 A BEAT HOXT SR /N o R S L
RS B M B AR R 25 R U R MESE R
SR I 752 32 A% SRt 2 2R T 1) 9 R oA, T
WP AME Y] T e U T AR A6 FH 2R G xSt

FEXHB IR AR A HE ) L, F N2 E E e TP R T
KA iERs2R, Bi & 3 T —Fh 5L F AR EER 19 A
#RIHE AL ( coordinate measuring machine , CMM ) #3545 i
D5 RIS CMM [R5 92 3 (1 BOGE A T AR IR
SRR . Du S5 N R 2R T R A A
&8, 4561 B KR E JE DY (extended kalman filter,
EKF) J5 kAl 1z a2 280, S0 1T AL g A is sh 254
TELRATUE . FIVHE 2 S0 = A0 1 WO G R AL B il
o O 7 825 IRV, B T R Ak R, LD AR
P T ARG AR TR LA SOE A AME T
BRSSP T R LT 1 Y 4 R o D ok, o
RIS T 43 B 72 50 Z e O G IR ER A A bn 2 TP Y
ST SR A A AR R, S R G A R HE . SHI
ALV T — ] T o G A R o 1 e R R
IR R AR S U R LA HE A D S B T
it , (AT 2 B ELAA (4 g FH 2% AT Je i3l A

PRI R P A A SR R TR 5 ) A 7 e A AR A P ¥
Ko LAZERIEAT I LA RN AE il I5 215 & T 3
BTt i i 4707 5220 Jing S5 i iR 96 77 1 1 IE
TAEREE LR IR AR AR, SR IR AR A R T A LA
P NI RN E

AR SCEE XS A R A5 R B8 44 ) R 458 4 K I AR
TR IR AE [) JE, $ HR T — BT 43 T 4 A
MG T FE LA E T i o DATRT SO -5, LU
B BEN LN AF S5 VE AU IR, #5187 R ST, il ok KR
THRAE SR 2 B DG T S8 VT B DA e SR I 3% 2 Sy
RARAI DR 22 , 38 WOG T WAL R IEA T 2 50k 1T ATy
AT ATE

1 RES5RS

11 #EERERFRESRT
B R AE KAL) W I R Gk T A R e 22 TARAR

A, R SR el RS HE AN B LA v BT G I 0 e e
oMo PRI RS T AR AT Rk TAE ST 58
o ARICTT i AT G RE SO 1 MRS S A i R G
5 BT W 2R e A R B B, DA — RN AR T IR 7
AL BRI AN 1 FR .

‘ RS ‘ suc ‘
!
wmtEERER || smmnssREs |

|1 |

| warmaEarRS || SHENRGEESE |

T | |

BESRMSE || GRREEOES
>
| mmsomss | s EEES

! FELEE RGO
= GRINRGH

K1 RGeHH

Fig.1 Schematic of the proposed system
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Fig.2  Online calibration system of LDM
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Fig.3 Outline of the calibration and verification method
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Fig.4 Schematic of the calibration and verification system
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Table 4 Main statistical parameters in calibration and verification tests
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