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Abstract: In LDI fields, disturbances caused the degradation of target recognition performance,
and reduced the accuracy and efficiency of target alignment. A visual targeting device for LDI machines
was designed. An adaptive point-selecting circle-searching strategy of random one point and random
three points was proposed. The re-fitting was completed using the random sample consensus
(RANSAC) method, and a target recognition algorithm was designed. The formation mechanism of
disturbances was analyzed. A controllable and quantitative generation device for illumination condi-
tions and out-of-focused-plane displacements was designed. The substrates containing typical targets
with anomaly characteristics were fabricated. A quantitative generation and test system for the dis-
turbances of LDI machines was completed. Test results demonstrate that the proposed target recogni-
tion algorithm for LDI machines possesses strong robustness against disturbances.
Key words: laser direct imaging (LLDI); target recognition algorithm; anti-disturbance perform-
ance; out-of-focused-plane displacement
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Fig.1 Structure of targeting device for LDI machine
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Fig.2 Execution flow of the target recognition algorithm
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Tab.2 Effects of numbers of down-sampling layers

on the recognition time of the targets
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Fig.13  Effect of light intensity on the accuracy, speed
and stability of target recognition algorithm
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Tab.3 Linear fitting results
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Tab.4 Performance indexes of blank groups before
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