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Abstract: In recent years, deep learning has been applied to many application areas especially image
classification, speech recognition, and text classification and natural language processing. However,
most of these deep models/neural networks are manually designed, which requires a large amount of
hand-crafting/trial time and good problem domain knowledge as well as good knowledge in neural
networks. To address these limitations, evolutionary learning and optimisation techniques start playing a
significant role for automatically determining deep structures, transfer functions and parameters to
tackle hard image classification, speech recognition and text mining/NLP tasks, and have great potential
to advance the developments by automated design of deep structures and algorithms. This talk will first
provide an extended view of deep learning, overview the state-of-the-art work in evolutionary deep
learning using Genetic Algorithms (GAs), Particle Swarm Optimisation (PSO) and Differential
Evolution (DE). We will then discuss some recent developments using Genetic Programming (GP) to
automatically evolving deep structures and feature construction for image recognition with a highlight of
the interpretation capability and visualisation of constructed features. If time allows, I will provide an
overview of our research projects and grants, discuss our Postdoc and PhD programs, and answer
questions from students.
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