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诸多任务标记获取较为困难
p Task: speech analysis

l Switchboard dataset
l telephone conversation transcription
l 400 hours annotation time for each hour of speech

p Task: natural language parsing
l Penn Chinese Treebank
l 2 years for 4000 sentences

p Task: image categorization of “eclipse”
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半监督学习
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未标记样本的潜在假设

• !"no-free-lunch#$%&'()*+,-
• ./01234567#$%8.9:;<=">
?@#ABC%DE="FGHIJ;<*KL#
MN$%OPQRS'7*+,-

TU#'VWXY*?@

• ZI?@[clustering assumption\]
• !"#$%&'()*+,'-./01+,234

• ^_?@[manifold assumption\]
• !"#$56&,789():*;<-./=>?@-ABC4
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大纲

• :;<`a
• bcdef
• 123SVM
• g12345
• hiFj*ef
• 123ZI
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生成式方法

• ?@`aklmno+,bcpqrstIJ9uv
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生成式方法
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生成式方法
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生成式方法
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生成式方法

l ��]hiqqq��+,�=
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生成式方法

• �� ¡¢x*lmno+,£cno¤¥+,#
¦§¨©m+,ª«�¬­®w¯*bcd123
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大纲

• :;<`a
• bcdef
• 123SVM
• g12345
• hiFj*ef
• 123ZI
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半监督SVM
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半监督SVM
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半监督SVM
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半监督SVM
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,-./"#

'(
'(

$%&"有标记样本

http://lamda.nju.edu.cn


http://cs.nju.edu.cn

半监督SVM
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半监督SVM
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半监督SVM

• Ì�pqìð;<ö÷�½®:*sv9:;<`apq
�vt;ø<z��=>*z?+1{þÿ-

• @°pq123ØÙ�AB*vtCD�UE@�®l7
*1{��FG-
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OÜæLÜáãÜÝqØÙ�PQèÜæåLLåqÜÝßqRãåÝpqSTTUV³hi;
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大纲

• :;<`a
• bcdef
• 123SVM
• g12345
• hiFj*ef
• 123ZI

http://lamda.nju.edu.cn


http://cs.nju.edu.cn

图半监督学习

• #$%&'()*+,-./!012%&3*+'()"4&
567893"%&:;*+<=&56>?@ABCDEFG
AHIDJK*+L78@:;>?MN%OP*+P@QJC
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• ,-./]^_56`78@:;ab2cde*+fg^_
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http://lamda.nju.edu.cn


http://cs.nju.edu.cn

图半监督学习

• $%\hiqqqqqqqqqRSvtgqqqqqqqqqq#wx
]D^
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图半监督学习

• ?ikgqqqqqqqqqq�40vtµX�=qqqqqqqq-
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图半监督学习

• ��Fudeabed0

• kqqqqqqqqqq�00
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图半监督学习
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图半监督学习
• r���@j%&�7�����@Q���R^_uv
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图半监督学习

• hivR*vt;<wxdeqqqqqqqqqqqqqq#
wxqqqqqqqqqqqqqqqpqi�'����d0

• hi��yz{�00
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图半监督学习

• |µ�pq}�f9ui~�{��PRèçàqåâqÜLópq
STT�V0

• �qqqqqqqqq8pqy1��%���f*z{�qq-
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图半监督学习
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图半监督学习

• 3klmno��NÁÂrAÃÄÅ*+ÆÇ9Èd7`Éz
{��@���ÊË��IÌ\

• ÍÎ���@ÏÐÑAÃÒÓi+ÔÕjNMÖ×ØE\

• Ù%��*+x9­3dwÚ�ÛÜÝÞ56)*+ßàáâã
56N3"@äå*+æÎ*+Nçèéã56ê*+Gj/!ë
ìí'()73��î­ïîã��^_uv*+Gjðñì
òó@ôõö÷\
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大纲
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• bcdef
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基于分歧的方法

• �9�ø@��Fù�S�XUVVúVWTû��SVù+úVTY�ùSK}¡¢no
ü*+fnoü>?@Q�øRFù�S�XUVVúVWTK7g^_'(
@ý¡þHîÿ\

• !"ÝÞF#�ûTU��W�WXK¥$�§ú+�Wù+%�T#YV��*+&''(«j�9
�ø@��@îÿ¤)*+*+½j�7Q¢,3RFú§�T�û
-�V.K'(/0@*+æÎÑ1�2Q¢,3noRFú§�T�û
-�V.+�V�UW�WXK@¤)i
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基于分歧的方法

34��56"@7,3

图片视图

文字视图
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基于分歧的方法

• !"ÝÞZjD89ý¡y¢,3@QA:;<IRi+=/
'(>]=&Q?�RFS§@@�#�VWTKÆQOABCR,3\

视图1 视图2

567 !"#

最确信样本

最确信样本
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基于分歧的方法
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基于分歧的方法

• !"ÝÞdwDE�*+ÍFGHI@j*+JKLÒÓ¶M*+
<=&,3?�ÆOABC*+L.ý¡g^_56Èd!"
ÝÞ/N��ü@O¿I�PQé5RE¥$�§ú+�Wù+
%�T#YV��*+&''(«i

• Sd*+,3@OABCINTU56"ÈVDßWX*æÎI
�PQYCSZ[\]*+Í^_)Ò*+`}NaN@OA�*
!"ÝÞ¬.]b9PQN��ü@I�¥cde*+¨©&f«i
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基于分歧的方法

• !"ÝÞ��6gj2¢,3'(f/0@*+ÍÎhMTy
%i�N�,3'(r}¡@jk��\

• *-Gj}¡S"@no��¥l��ùú�W+�Wù+¦Y�§*¨©©©«mG
}¡S"@'(n5¥¦Y�§+�Wù+o�*+¨©©p�«mqþ}¡S"
@r'/å¥¦Y�§+�Wù+o�*+¨©©p�«�stS"@noü*+Ñ
�]b9ý¡g^_'(�PQI�\

• huJK^_vT*+Î���wUrxð'(>]¢,3*+
ÚðNnoü>?y]Óz@�øFG{|K*+`.ÈdA;
P}~^_56@���PEO¿I�¥cde*+¨©&f«\
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基于分歧的方法

• �9�ø@���ðn¡� @�noü*+p����é�
�=/m���'°�I�'(º���@��*+no��
E�]bmJK��A7�Um ¡���2�O\
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大纲
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半监督聚类

l ��j%���@xlmno56, �fNTU��56",
-����~%iòó@lm��, 9j.ÈdQklm��
R(semi-supervised clustering)�ý¡lm��à�~a8@�
�b�\

l ��56"�~@lm��]�]=���À

l ³%���jQ � R(must-link)�Q¡ R(cannot-link)¢
£²¤¥j¦56�§9"%&¨, h¥Lj¦56�S§9
"%&¨©

l ³����@lm��Lj�¹@]^_56.
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半监督聚类

l ¢£kª«(Constrained k-means)��[Wagstaff et al., 2001]jý
¡³%�lm��@¤)\

l ¬��jkª«��@s­,*N��dw"ÿ®¯Q� R
H°)��Q¡ RH°)�"@¢£~àWX, ±L/²³
´µP¶\
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半监督聚类
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半监督聚类

http://lamda.nju.edu.cn


http://cs.nju.edu.cn

半监督聚类

• ³��lm��j�¹]^_56\`=/�¹]^_56
§9¶&��¨\

• |5@lm��ý¡·�D:Ç»+¸ç/*-22Q�¹R*+
¡*-½¾¿¶ª«��@¶&��"º*+ïÆN��¨£¤
aãdw"S»j�¹56@¨¼§H°i+|5p~éy¢
£�¹¶ª«F½�WSTU��WVù+¾VVù+¶ûúV�WSK��¥$�S§+VT+
��i*+¨©©¨«\
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半监督聚类
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半监督聚类
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小结
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