JAIST Repository

https://dspace.jaist.ac.jp/

Title OO00O0OObOOoLEDOOODOOODOOODOON
ogo
Author(s) oo, U
Citation
Issue Date 2022-12
Type Thesis or Dissertation
Text version ETD
URL http://hdl.handle.net/ 10119/ 1819 (
Rights
Sesal ;upervisor:DD oo, oo0ooooooo, O

AIST

JAPAN
ADVANCED INSTITUTE OF
. SCIENCE AND TECHNOLOGY

Japan Advanced Institute of Science and Technology



K 4 EH OB

¥ o4 oo o\ it (FERET)

oA w2 O&F 5 EEE 490 5

AL EH A A B4 12H23H

WX M H  #esE 2 X % OLED S TR ToARBEHICET 24858

o G S N = W= =% A AV A () Bl P R S S I PNE S TN iz
HEe [ iz
B A 7] iz
[ [F) 2
(75— HALR: e

WMXONEDEE

In this paper, we discuss the automatic detection of mura defects, non-uniformity of brightness or color, which has been
a long-standing challenge in the display industries. Our purpose is to develop a method using machine learning, which
automatically detects and classifies mura in the front-end process. This will enable prompt feedback to the
manufacturing process and contribute to improvement of the productivity.

The dataset we made for this work consists of 8 classes and 1000 images for each class, totaling 8000 images obtained
from an actual OLED (Organic Light Emitting Diode) manufacturing line, including four different types of mura which
frequently occur in the manufacturing process.

In the evaluations of multiclass classifications using general machine learning models such as SVM (Support Vector
Machine), CNN (Convolutional Neural Network), and Residual Neural Network (ResNet), the accuracy was improved
to 0.830 by adjustments of parameters such as layer structures and training modes. However, weak mura with low
contrast and small defective areas are difficult to be detected by such models because of the confusion with normal
displays with no defects, and thus new approaches were necessary.

Our approaches are based on the human visual perception. One of the measures taken to ensure test accuracy in the
human visible test is that test-images appropriate for each type of defects are used to clarify the deference between the
defective area and the normal area. To reproduce this measure with machine learning, we enhanced contrast of the
images of the dataset before inputting them into the machine learning models. Another measure to ensure test
accuracy in the human visible test is boundary-samples which are compared with a display being tested when a human
tester is unsure of the decision. We evaluated 2-class classifications based on the subspace method to reproduce the
boundary-samples with machine learning.

We propose “Progressive Hybrid model” which consists of a multiclass CNN, a 2-class ResNet, and a 2-class CNN.
The two 2-class models which reproduce the boundary-samples in the human visible test are for accurate classification
between Normal displays and weak mura with low contrast and small defective areas. To reproduce the appropriate
test-images used in the human visible test, we enhanced contrast of the images of the dataset using the sigmoid function.
The proposed model showed the improvement of the accuracy from 0.830 in the general application of CNN to 0.884.
It was also confirmed that the proposed model is particularly effective to improve the classification accuracy of Normal
displays by reducing the confusions with weak mura with low contrast and small defective areas. As Normal displays

are usually the most numerous in the manufacturing, the improvement effect of the proposed method is further



beneficial in the practical use.
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