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Abstract: The working principles of Laser Demarcation Instruments (LDIs) and their standard errors
were analyzed. A new set of Multi-dimensional Calibration System (MDCS) for the LLDIs was devel-
oped to solve these shortcomings of traditional calibration systems on larger floor spaces, poor accura-
cy and high influential artificial factors. A solution based on collimator angle measurement and ma-
chine vision measurement was designed to calibrate the LDI by measuring the straightness and verti-
cality of laser lines. The data capturing platform of the system consisted of 8 collimators was used to
achieve the multi-dimensional calibration. The software was designed by mixed programming of VC+ +
and Matlab, and they were connected by calling a Dynamic Lined Library(DLL). Experiments show
that the new system is easy to operate, and is more efficient and more credible. The space that the
whole system takes up is within 8 m’,which saves the area of work place. Moreover, the accuracy of

horizontal and vertical lines can reach 0. 2 mm/5 m, and the orthogonal line is £23", which meets
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the requirement of calibration accuracy.

Key words: laser demarcation instrument; calibration system;collimator ; machine vision ; mixed pro-

gramming
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Fig. 1 Principle of laser broadening

3 S4B ZR%ET

3.1 BEREFRE

HR A O 2 B B OGIR AN AT 4 S B2k |
28k .3 2.4 5.5 RERVIWOLHRLMN., HTH
I VAT AH G BOGIZAX Y [ 2 b v S PR G X 3
AR LA AL RS 32 R L AR . AR SR
FH A AR ME 2 BOG B LA T B A B ARG B2 4
broans 1 iR,



1488

522 %

F1 HAEBRZURENBERRT

Tab.1 Accuracy specifications of calibration

for laser demarcation instrument
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Fig. 2 Schematic diagram for verticality calibration
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Fig. 3 Sampling diagram in verticality calibration
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Fig. 5 Structure of sampling collimator
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Fig. 6 Principle for collimator angle measurement
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Tab. 2 Comparison of accuracies before and after calibrations
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