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Optical Inspection of Neural Network Vision
Alignment Algorithm for Flexible Displays
Based on Whole-folding Test
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In order to inspect the durability of flexible displays, this study creates an automatic optical
detection system (ODS), which includes a neural network as an alignment control algorithm, an
XYZ platform with a rotatable stage, and the image capture instrument performed optical image
measurement of flexible displays in four degrees of freedom. In addition, this study creates an
automatic whole-folding testing system (AWTS), which can adjust the folding or bending radii
for the whole sample folding or bending operation. During the whole-folding test of the flexible
display, the flexible display requires the corresponding rotation angle of the flexible display in
different sizes to perform the optical inspection in the vertical normal direction. According to the
optical image measurement of flexible displays based on different sizes on the AWTS, this study
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uses ODS for orthogonal alignment, and automatically aligns the flexible display to the center of
the display surface by using a neural network vision alignment algorithm for automatic optical
inspection. Finally, this study uses a neural network to control the ODS of four degrees of freedom,
and the maximum control error percentage is 2%. In addition, this study measures the optical
characteristics of the flexible cholesteric liquid crystal display for a whole-folding test. As a result,
it is found that the attenuation optical characteristics increased as the number of folds increased,
and the maximum attenuation percentage of the optical gray value in some local areas after the
whole-folding test is 10%. Therefore, based on the measurement results of this study and the neural
network vision alignment algorithm created by this study, the automatic optical inspection method
is suitable for evaluating the performance of flexible displays based on whole-folding tests to
provide the improved flexible characteristics of flexible displays.
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