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深度学习

shuffle à 独立同分布(IID, independently and identically distributed)



迁移学习

独立不同分布(IDD, independently and differently distributed)



迁移学习



领域适配

•源领域
•目标领域

Ganin et al, Unsupervised Domain Adaptation by Backpropagation, ICML 2015
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部分领域适配

•从大领域迁移到小领域

•识别出小领域的类别à转化成标准领域适配问题



部分领域适配

• Leaky-softmax 函数

•判断源领域的样本的类别是否属于目标领域

•减少只出现在源领域中的类别的权重



部分领域适配
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通用领域适配



通用领域适配

•类别差异
• 目标领域类别未知

• 类别公共性

•领域差异
• 标准领域适配做法

•未知类别
• 置信度低于一定阈值时认为是未知类别



通用领域适配

需要合适的计算w的方法



通用领域适配

•权重计算方式
• 综合利用熵以及领域判别器的输出
• 熵越小，越倾向于是源领域的数据
• 领域判别器的输出越大，越倾向于是源领域的数据



通用领域适配



目录

•领域适配问题概述

•部分领域适配
• Learning to Transfer Examples for Partial Domain 

Adaptation @CVPR2019

•通用领域适配
• Universal Domain Adaptation @CVPR2019

•领域适配中的模型选择
• Towards Accurate Model Selection in Deep Unsupervised 

Domain Adaptation @ICML2019



领域适配中的模型选择



领域适配中的模型选择

•领域适配
• 有标注源领域
• 无标注目标领域
•

• 协变量假设

• 目标估计量（验证方法）

p(y|x) = q(y|x), p(x) 6= q(x)

=) p(x, y) 6= q(x, y)
<latexit sha1_base64="rn/vz2ZG1QztJDNUu6i6/N7+w34=">AAACK3icbZDLSgMxFIYz9VbHW9Wlm2BRFKTMeEE3gujGZQWrhU4pmfTUhmYy0yQjHWrfx42v4kIXXnDre5iZFtTqgcCX/z+HnPx+xJnSjvNm5SYmp6Zn8rP23PzC4lJheeVKhbGkUKEhD2XVJwo4E1DRTHOoRhJI4HO49jtnqX99C1KxUFzqJIJ6QG4EazFKtJEahdNNHG0ld71tfIy7GewYwVw9AV2jpOTZHgvMMqBw2t3bSb5tw41C0Sk5WeG/4I6giEZVbhSevGZI4wCEppwoVXOdSNf7RGpGOQxsL1YQEdohN1AzKEgAqt7P/jrAG0Zp4lYozREaZ+rPiT4JlEoC33QGRLfVuJeK/3m1WLeO6n0moliDoMOHWjHHOsRpcLjJJFDNEwOESmZ2xbRNJKHaxGubENzxL/+Fq92Su1c6uNgvnpyO4sijNbSOtpCLDtEJOkdlVEEU3aNH9IJerQfr2Xq3PoatOWs0s4p+lfX5BdxDozk=</latexit>

Ex⇠q`(g(x), y)
<latexit sha1_base64="EMM5LkVQ8Hpbxn/rP+wP2LQaNww="></latexit>

p(x, y)
<latexit sha1_base64="DhdWL6M9CF014O6BtbqoF7FTm7Y=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuD/QY9OIxgnlAsoTZySQZMzuzzMyKy5J/8OJBEa/+jzf/xkmyB00saCiquunuCiLOtHHdbye3tLyyupZfL2xsbm3vFHf3GlrGitA6kVyqVoA15UzQumGG01akKA4DTpvB6GbiNx+p0kyKe5NE1A/xQLA+I9hYqRGVn06S426x5FbcKdAi8TJSggy1bvGr05MkDqkwhGOt254bGT/FyjDC6bjQiTWNMBnhAW1bKnBItZ9Orx2jI6v0UF8qW8Kgqfp7IsWh1kkY2M4Qm6Ge9ybif147Nv0rP2Uiig0VZLaoH3NkJJq8jnpMUWJ4YgkmitlbERlihYmxARVsCN78y4ukcVrxzioXd+el6nUWRx4O4BDK4MElVOEWalAHAg/wDK/w5kjnxXl3PmatOSeb2Yc/cD5/AMTTjps=</latexit>

q(x, y)
<latexit sha1_base64="acOHY3kSO+dwVqgaflIL6aWu9Ho=">AAAB/nicbVDLSgMxFM3UV62vUXHlJliEClJmfKDLohuXFewD2qFkMpk2NPMwyYhDGPBX3LhQxK3f4c6/MZ3OQlsPXDicc29u7nFjRoW0rG+jtLC4tLxSXq2srW9sbpnbO20RJRyTFo5YxLsuEoTRkLQklYx0Y05Q4DLSccfXE7/zQLigUXgn05g4ARqG1KcYSS0NzL372uOx6ucPKU68TKVZdjQwq1bdygHniV2QKijQHJhffS/CSUBCiRkSomdbsXQU4pJiRrJKPxEkRniMhqSnaYgCIhyVb83goVY86EdcVyhhrv6eUCgQIg1c3RkgORKz3kT8z+sl0r90FA3jRJIQTxf5CYMygpMsoEc5wZKlmiDMqf4rxCPEEZY6sYoOwZ49eZ60T+r2af389qzauCriKIN9cABqwAYXoAFuQBO0AAYKPINX8GY8GS/Gu/ExbS0Zxcwu+APj8we+i5YB</latexit>

p(x, y) 6= q(x, y)
<latexit sha1_base64="0ZWie191bHni0hQNOSuWaiP0dLI=">AAACCnicbZDLSgMxFIYzXmu9jbp0Ey1CC1JmvKDLohuXFewF2lIy6WkbmslMk4w4DLN246u4caGIW5/AnW9jello64HAx/+fk5P8XsiZ0o7zbS0sLi2vrGbWsusbm1vb9s5uVQWRpFChAQ9k3SMKOBNQ0UxzqIcSiO9xqHmD65FfuwepWCDudBxCyyc9wbqMEm2ktn0Q5h+O4wJuChjioeGkOb40kdBJkzhNC2075xSdceF5cKeQQ9Mqt+2vZiegkQ9CU06UarhOqFsJkZpRDmm2GSkICR2QHjQMCuKDaiXjrSk+MkoHdwNpjtB4rP6eSIivVOx7ptMnuq9mvZH4n9eIdPeylTARRhoEnSzqRhzrAI9ywR0mgWoeGyBUMvNWTPtEEqpNelkTgjv75XmonhTd0+L57VmudDWNI4P20SHKIxddoBK6QWVUQRQ9omf0it6sJ+vFerc+Jq0L1nRmD/0p6/MHjOuaNw==</latexit>



领域适配中的模型选择

•期望无偏
Ex⇠pw(x)`(g(x), y) = Ex⇠p

q(x)

p(x)
`(g(x), y)

=

Z

p

q(x)

p(x)
`(g(x), y)p(x)dx

=

Z

q
`(g(x), y)q(x)dx

= Ex⇠q`(g(x), y)

= R(g)
<latexit sha1_base64="IRPSFuhEPN63vsI828TYkKYXwbA="></latexit>



领域适配中的模型选择

•方差控制

E[z] = ⇣,E[t] = ⌧

z? = z + ⌘(t� ⌧).

E[z?] = E[z] + ⌘E[t� ⌧ ] = ⇣ + ⌘(E[t]� E[⌧ ]) = ⇣.

Var[z?] = Var[z + ⌘(t� ⌧)] = ⌘2Var[t] + 2⌘Cov(z, t) + Var[z]

minVar[z?] = (1� ⇢2z,t)Var[z], when ⌘̂ = �Cov(z, t)

Var[t]
<latexit sha1_base64="ZUmC4k58fINSsOR1TEq7JHld3zI="></latexit>



领域适配中的模型选择

•在人造数据集上

•在实际数据集上
• VisDA/Office/Digits
• CDAN, MCD, GTA
• √



代码

• Learning to Transfer Examples for Partial Domain 
Adaptation @CVPR2019
• https://github.com/thuml/ETN

• Universal Domain Adaptation @CVPR2019
• https://github.com/thuml/Universal-Domain-Adaptation

• Towards Accurate Model Selection in Deep 
Unsupervised Domain Adaptation @ICML2019
• https://github.com/thuml/Deep-Embedded-Validation

https://github.com/thuml/ETN
https://github.com/thuml/Universal-Domain-Adaptation
https://github.com/thuml/Deep-Embedded-Validation
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