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Infrared radiation computation and inverse design of
multilayer thin film structures based on neural network
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Abstract: It has become the research focus to realize the infrared radiation spectrum regulation by
designing and optimizing micro/nano photonic structures. Recently, neural network inverse design
has attracted wide attention because of its advantages such as high freedom, fast speed and good
performance. Here, infrared radiation computation and inverse design of micro/nano photonic
structures based on neural network is proposed. Specifically, for the multilayer dielectric thin film

structure, a multilayer perceptron neural network model was established. The mapping relationship
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between the thickness of the multilayer thin film and its infrared radiation spectrum was built up

through the training of sample data. The radiation spectrum computation and inverse design of the

thin film structure by this network was realized. At the same time the designed film was applied to

the field of radiative cooling. The results show that even at 3% solar radiation absorption and

6 W/(mZ-K) non-radiation heat transfer coefficient, the thin film radiative cooler can still reduce the

temperature to about 7 °‘C below the ambient temperature. The research results will have an

important impact on infrared radiation and other applications.
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Fig.1 Schematic diagram of multilayer thin film structure and its infrared emission spectrum based on neural network
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Tab.1 Neural numbers of various layer thin film
structures and its cross validation results

Ly MG K Wi Mk
B AR TR TR Y% SRR %
3 100 0.104 0.226 0.028
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5 200 0.080 0.324 0.028
225 0.066 0.078 0.068
7 225 0.070 0.067 0.041
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Fig. 6 Net cooling power of two types radiative coolers at night
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