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A study on the Precision Pattern Measurement
Based on Gradient Transition Vector

Kim Gyung Bum"'

*" Aeronautical & Mechanical Design Engineering, Korea National University of Transportation

ABSTRACT

The adjustment of lens magnification can make the degree of precision in pattern measurement be improved, but
several problems such as high cost, smaller field of view and stage error accumulation are followed. In this paper, a
method for precisely measuring patterns is proposed based on gradient transition vector, in order to solve these
problems. The performance of our method is evaluated using pattern images with several directions. Also, it is
compared with previous methods based on edge and gray-level moment. It is judged that the proposed method
outperforms consistent pattern width results, and so could be applied to automation processes for measurement and
inspection of precise and complexed patterns in IT, BT industry products.
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Fig. 1. Sub-pixel estimation of a pattern based on gradient
transition vector.
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Fig. 4. Experiment images for 4 pixels.
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Table 1. Pattern width results for Fig. 5

Methods
0 3 3 3.04
11.25 3.7 2.61 3.23
22.5 3.78 3.19 3.17
33.75 3.70 2.95 3.09
45 3.54 2.99 3.02
56.25 3.66 2.85 3.04
67.5 3.53 3.03 3.00
78.75 3.38 3.07 2.94
90 4.00 2.86 2.89
Mean 3.59 2.95 3.05
Standard deviation 0.28 0.17 0.11
Table 2. Pattern width results for Fig. 6
Methods
R
0 4 4.05 4.02
11.25 431 420 415
22.5 4.45 3.95 4.10
33.75 4.40 3.94 4.05
45 4.24 4.05 4.14
56.25 431 4.05 3.99
67.5 4.32 3.91 3.97
78.75 4.14 4.01 3.99
90 4.00 3.90 3.98
Mean 4.24 4.01 4.04
Standard deviation 0.16 0.10 0.07
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