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Abstract

The formation and spatio-temporal chaos of the pattern interest a lot of scientists. A novel model
based on machine learning methods is designed to learn and imitate the pattern evolution in Bénard-
Marangoni convection (BM convection). There is a supercritical process, which is an inevitable and
unique experimental phenomenon, on the way to chaos in BM convection. A single layer of fluid uni-
formly heated at the bottom is used as the experimental system. During the experiment, the tem-
perature difference between top and bottom of the liquid layer is increased first to make the system
enter the supercritical convection state, and then decreased after a while; surface temperature distri-
bution of the liquid layer is measured in real-time with an infrared thermal imager and it is used
as the temperature experimental data that meets the conditions of machine learning. The experi-
mental data is used to train an auto-encoder model based on convolutional neural networks and an
RNN¢e N N jointmodel , inwhichthe f ormerisusedf orextractinglow—dimensional featureso fthetemperature field, andthe
dimensional f eaturesandrecoveringthembacktothetemperature field. T’ hemodel shave finallyachievedtheobjectiveso f sup



