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Study on direct mapping calibration method of an electronic target
based on non-diffracting beam

CHEN Hui, ZHAO Bin, MA Guo-lu
( Department of Instrumentation Science and Technology, School of Mechanical Science and Engineering, Huazhong University of

Science & Technology, Wuhan 430074, China)

Abstract: Based on the principle of the non-diffracting beam, a new electronic target was designed for guidance of a shield
machine. The system constitution and the measurement principle of attitude angles of the electronic target were discussed. Since
the accurate optic center of optic system in the electronic target was difficult to find, a new calibration method was proposed. The
spot center location of the incident laser of the total station in CCD fixed in the electronic target and the angle data of the total
station were combined, and a mapping database was set up. During guidance of the shield machine, the actual slope angle,
rolling angle and horizontal azimuth angle of the electronic target and the center of the head of shield machine were computed by
the space angle of the incident laser interpolated by the actual spot center location and the angles of electronic gradienter. The
experiment shows that high calibration precision is achieved by the calibration method, and high measurement precision is gained
during measurement of electronic target.

Key words: measurement and metrology; non-diffracting beam; electronic target; attitude angle measurement; calibration

5l

il

BOEME LHARERER A RAURIERT M, BA
JEHEE 2RO B E R TR EZ 07k, BEREKE
FAE I, B i 2 R R AR B AN T, DA DR B A
FERE, BME AL R BRGNS R AR . &
IE A S B JE FA G T, 0 0 AN SO = 1 T
RGO FIRDR B 23 (B & 5 U o — 4

HEWH BRNLE-ESAEMATLRITUEGTAE
(2007CB714000)

YEERIA M EH(1978-) , &, ML RE, AEENF
& B R BT .

* B & A, E-mail; zhaobin63@ yahoo. cn

WeH B #7:2010-09-29 ; i 218 oicFS A #7:2010-11-18

L ETEEH b B T AR S8 RN B A LS A 1T
%o BBk, Bl AR TR E 3 3 m R % E
RAEEF L,

ASCRACE T T e T AREE B R TR, 1%
PRES B A A 2ub A BR R SOk 1 S T B O IR,, R A
B RAL T LB E CCD P& AR R 4 B i AT 5%
RO RILLE  A5E B T KPR BRI R B A
TS f1 , R EI AT S e TARE R e B A, IF 52
BUE B T PO AARETHE . SRR RS
B EREREE P ORI RE, (R R M R E
FEBRGT PR T8k, 1A R 7 1K SE il 1 SRR I L AT O
AR5 CCD EOCBEAI B #Y 2 4EBRGT R R EHE
P, AR U i A S DR B b O i B S {ELAR B AR
FERIZE BT o



408 ook B A 201145 A
1 EiTHXEFREBNEZEARREESHEN G
=EFEEE “point in CCD

EIERE FEEZ R, AL ERNBE T LME
FEHIE TR ARG HREE (WE 1), ZARE 0

gIIIIIIIITS /. /.
filter

glass
: ¢
window

s l/ Hcep
//
corner

reflector | a— ectroni¢ |
li adienter]
7 777777772

Fig.1 Block diagram for an electronic target based on non-diffracting beam
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Fig.2 Principle diagram of the electronic target based on non-diffracting

beam
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Fig.3 Optic center of the CCD imaging surface
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Fig.4 a—angle error induced by optic center offset b—magnified view of

the left image
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Fig.5 Calibration device for the electronic target
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Fig.8 Error analysis of electronic gradienter
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