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High-throughput blue phase liquid crystal recognition based on
convolutional neural network
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Abstract: With the development of liquid crystal display technology, blue phase liquid crystal has entered
the researcher’ s field of vision due to its advantages and has attracted continuous attention. However,
there are many difficulties in its research and practical application. For example, the blue phase only exists
in a very narrow temperature range, so the rapid identification of the blue phase liquid crystal and the rapid
calculation of blue phase temperature range are extremely important. In this paper, a model trained by a
machine learning algorithm combined with Labview software can realize the rapid recognition of the liquid
crystal phase state and the rapid reading and calculation of the blue phase temperature range. During the

experiment, the overall recognition accuracy of 159 840 sample point phase images was above 93%.
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The research results of this paper can help to effectively identify the blue phase, quickly obtain the blue phase

temperature range, and quickly screen the applicable blue phase liquid crystal formula, so as to improve the

research efficiency of blue phase materials and to promote their application in display devices.
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Fig.1 Partial liquid crystal phase state images under

polarized light microscope (left) and in the data set
(right). (al)~(a2) Images of isotropic phase;
(b1)~(b2) Images of blue phase; (cl)~(c2)
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Fig.2 Flow chart of high-throughput blue phase liquid

crystal recognition

LTYNS [SE 0 frthz

Y

/H} N )
Nellel!
88

‘\

/ ' \ /

} /

Fig.3 Schematic diagram of neural network model
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Fig. 6 Result of calling the model to identify a single sam-

ple phase state. The figure shows the recognition
result and probability, BP means blue phase, 1.0
means the probability of the recognition result be-

ing blue phase 1s close to 1.
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