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Preface

Deep neural networks have become the dominant paradigm for artificial intelligence
(AI) in the past decade, and deep learning has significantly advanced various areas of
AI, spanning from computer vision, natural language and speech, to game playing.
A key factor contributing to the success of deep learning is availability of large-scale
labeled training data. Correspondingly, a leading challenge (and also a hot research
direction) for deep learning is how to learn from limited/insufficient labeled data.
Dual learning is a new learning framework proposed to address this challenge by
leveraging structural duality between AI tasks.

This book gives a comprehensive review of recent research on dual learning.
We introduce its basic principles, including dual reconstruction, joint-probability
equation, and marginal probability equation, and cover various learning settings and
algorithms, including dual semi-supervised learning, dual unsupervised learning,
dual supervised learning, and dual inference. For each setting, we introduce diverse
applications, such as machine translation, image-to-image translation, speech syn-
thesis and recognition, question answering and generation, image classification and
generation, code summarization and generation, sentiment analysis, etc.

This book is written for researchers and graduate/undergraduate students in
machine learning, computer vision, natural language, and speech areas. Background
in those areas would be helpful, but it is not essential to read the book. A very brief
introduction to basic machine learning and deep learning concepts is provided in
Chaps. 2 and 3.

Beijing, China Tao Qin
July 2020
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