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Abstract: To overcome the shortcomings of metal workpiece defect detection in optical uneven
illumination, higher detection defect ranges and lower detection system recognition rate, a defect
detection method was proposed. The basic principles of Local Binary Pattern (LBP) and Local Image
Variance (LVAR) were analyzed, and their specific methods in the algorithm of metal cylindrical
detection were discussed. The LBP was used to reflect local graphics texture pattern and the LVAR to
outstand the contrast of image intensity. Then, the weight values calculated from LVAR were used to
adjust the extraction and measurement of LBP local texture. Thus, the automatic detection of metal
cylindrical workpieces was achieved. In the experiments, the rotation of workpieces was controlled by
a stepper and the expanded images of cylindrical workpieces were captured by a linear CCD. The
experimental results demonstrate that this method effectively overcome the shortcomings of metal

uneven illumination and has high robustness to a large number of defect types. The detection rate has
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reached to 99. 5% and missing rate to 0%, which meets industrial inspection requirements.
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Fig. 2 Simulation image by LVAR algorithm
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Fig. 7 Detection results of different defects
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Tab. 1 Detection analysis of PCB photoelectric

imaging systems

Defective Defective Error Missing Correct

type number number number rate/ %
Indentation 200 10 0 95. 1
Hole 290 41 0 85.9
Crack 230 20 0 91.3
Grayish 270 31 0 88.5
Rust 190 10 0 94.7
Scratch 80 10 0 87.5
Fold 90 9 0 90.0
Surface stain 300 0 0 100
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