
�0PI�D]<jQ[O�hj]gI�P<h�Qjh�DIhj�h<YI�IpIg���
+g][k[EQ<jQ][�<jjI[jQpI�

][jIrjk<YQvIG�+k[�.IE]O[QjQ][

9QEP<]�;P]k���sk[�sk��Q<[O���QIsk�;P<]���<Q�7IQ�P<[O�<[G�7IQ�7<[O
�Id<gjZI[j�]N�]ZdkjIg�/EQI[EI��1[QpIghQjs�]N�<YQN]g[Q<�� ]h��[OIYIh



7P<j�Qh�+k[�

�°G�jIYY�s]k�<�EPIZQhjgs�W]XI�Dkj���X[]q���q]kYG[°j�OIj�<�gI<EjQ][�



7P<j�Qh�+k[�

�°G�jIYY�s]k�<�EPIZQhjgs�W]XI�Dkj���X[]q���q]kYG[°j�OIj�<�gI<EjQ][�

�Y]D<Y�][jIrj  ]E<Y�][jIrj



7P<j�Qh�+k[�

�°G�jIYY�s]k�<�EPIZQhjgs�W]XI�Dkj���X[]q���q]kYG[°j�OIj�<�gI<EjQ][�

�Y]D<Y�][jIrj  ]E<Y�][jIrj

䙜 �]jP�Y]E<Y�<[G�OY]D<Y�E][jIrjh�<gI�E][hQhjI[j�qQjP�jPI�dk[�q]gG��gI<EjQ][���
䙜 �.I<EjQ][��D]jP�ZI<[h��EPIZQE<Y�EP<[OI��<[G��gIhd][hI��
䙜 0PI�E][jg<hj�DIjqII[�jq]�ZI<[Q[Oh�EgI<jI�<�PkZ]g]kh�dk[�



�]Z]Og<dPQE�+k[h

�°G�jIYY�s]k�<�EPIZQhjgs�W]XI�Dkj���X[]q���q]kYG[°j�OIj�<�gI<EjQ][�

�]Z]Og<dPQE�dk[h�gIYs�][�ZkYjQdYI�Q[jIgdgIj<jQ][h�]N�jPI�h<ZI�IrdgIhhQ][���



�IjIg]Og<dPQE�+k[h

0PI�D]<jQ[O�hj]gI�P<G�Qjh�DIhj�h<QY�¥h<YI¦�IpIg�

�Y]D<Y�][jIrj  ]E<Y�][jIrj

䙜 0PI�Y]E<Y�<[G�OY]D<Y�E][jIrjh�<gI�E][hQhjI[j�qQjP�jPI�dk[�q]gG��h<QY��<[G��h<YI��hId<g<jIYs��
䙜 �/<QY��YQ[Xh�j]��D]<jQ[O���qPQYI��h<YI��gIY<jIh�j]��hj]gI�P<G�Qjh�DIhj��<[G��IpIg��
䙜 0PI�h<ZI�]g�hQZQY<g�dg][k[EQ<jQ][�E][[IEjh�jq]�q]gGh��qPQYI�jPI�GQNNIgI[j�ZI<[Q[Oh�EgI<jI�

Nk[[Q[Ihh��



�IjIg]Og<dPQE�+k[h

0PI�D]<jQ[O�hj]gI�P<G�Qjh�DIhj�h<QY�¥h<YI¦�IpIg�

�IjIg]Og<dPQE�dk[h�j<XI�<Gp<[j<OI�]N�dP][]Y]OQE<YYs�h<ZI�]g�hQZQY<g�q]gGh��



+k[h



0<hX�<[G�+gIpQ]kh�.IhI<gEP

䙜 �[�jPQh�d<dIg��qI�j<EXYI�jPI�dk[�GIjIEjQ][�<[G�Y]E<jQ][�j<hXh��

䙜 �IdY]sQ[O�q]gG�hI[hI�GQh<ZDQOk<jQ][�ZIjP]Gh�]g�khQ[O�IrjIg[<Y�
X[]qYIGOI�D<hI�E<[[]j�j<EXYI�PIjIg]Og<dPQE�dk[h�¥+IGIghI[��
ÃÁÂÈ��$IYI�<[G��p<[O��ÃÁÂÈ¦�

䙜  IpIg<OQ[O�hj<jQE�q]gG�IZDIGGQ[O�jIEP[QfkIh�jP<j�E]kYG�[]j�
Z]GIY�dk[�pIgs�qIYY�DIE<khI�<�q]gG�hP]kYG�P<pI�pIgs�GQNNIgI[j�
gIdgIhI[j<jQ][h�gIO<gGQ[O�]N�Qjh�E][jIrj�¥�kgj<G]�Ij�<Y���ÃÁÂÈ��
�[GkgjPQ�<[G�$]j<��ÃÁÂÈ��<Q�Ij�<Y���ÃÁÂÉ¦�



][jgQDkjQ][�]N�]kg�q]gX

䙜 �[�jPQh�d<dIg��qI�dg]d]hI�+g][k[EQ<jQ][�<jjI[jQpI�][jIrjk<YQvIG�
+k[�.IE]O[QjQ][�¥++.¦�j]�W]Q[jYs�Z]GIY�jPI�E][jIrjk<YQvIG�q]gG�
IZDIGGQ[Oh�<[G�dP][]Y]OQE<Y�q]gG�gIdgIhI[j<jQ][h�N]g�dk[�
gIE]O[QjQ][�

䙜 7I�dg]pI�jPI�INNIEjQpI[Ihh�]N�GQNNIgI[j�IZDIGGQ[Oh�<[G�Z]GkYIh�
pQ<�IrjI[hQpI�IrdIgQZI[jh��



0<hX��]gZkY<jQ][

/kdd]hI�jPI�Q[dkj�jIrj�E][hQhjh�]N�<�hIfkI[EI�]N�"�q]gGh���]g�I<EP�
q]gG�qQjP�!�dP][IZIh�Q[�Qjh�dg][k[EQ<jQ][�

�]g�Q[hj<[EI��jPI�dP][IZIh�]N�jPI�q]gG��dk[��<gI�©+������"ª��

ޮ +k[�GIjIEjQ][�Qh�<�hI[jI[EI�DQ[<gs�EY<hhQNQE<jQ][�dg]DYIZ�

ޮ +k[�Y]E<jQ][�E<[�DI�Z]GIYIG�<h�<�hIfkI[jQ<Y�j<OOQ[O�j<hX��
<hhQO[Q[O�<�DQ[<gs�Y<DIY�j]�I<EP�q]gG��



�g<ZIq]gX��gEPQjIEjkgI



�g<ZIq]gX��gEPQjIEjkgI

�IgI��qI�EP]]hI���.0�j]�GIgQpI�E][jIrjk<YQvIG�q]gG�IZDIGGQ[Oh�
qQjP]kj�Y]hh�]N�OI[Ig<YQjs�



�g<ZIq]gX��gEPQjIEjkgI

:H�DSSO\�WKH�DWWHQWLRQ�
PHFKDQLVP�WR�VLPXOWDQHRXVO\�
LGHQWLI\�LPSRUWDQW�SKRQHPHV�
DQG�GHULYH�WKH�SURQXQFLDWLRQ�
HPEHGGLQJ�IRU�HDFK�ZRUG�

E][jIrj�
pIEj]g

)3��ā��LV�D�IXOO\�FRQQHFWHG�OD\HU�DQG�XL�M�UHSUHVHQWV�WKH�SKRQHPH�
HPEHGGLQJV��



�g<ZIq]gX��gEPQjIEjkgI�N]g�+k[� ]E<jQ][

$�VHOI�DWWHQWLYH�HQFRGHU�EOHQGV�FRQWH[WXDOL]HG�ZRUG�HPEHGGLQJV�DQG�SURQXQFLDWLRQ�HPEHGGLQJV�WR��
FDSWXUH�WKH�RYHUDOO�UHSUHVHQWDWLRQ�IRU�HDFK�ZRUG�

�



�g<ZIq]gX��gEPQjIEjkgI�N]g�+k[��IjIEjQ][

7KH�ZKROH�LQSXW�HPEHGGLQJ�FDQ�EH�GHULYHG�E\�FRQFDWHQDWLQJ�WKH�RYHUDOO�
FRQWH[WXDOL]HG�HPEHGGLQJ�DQG�WKH�VHOI�DWWHQWLYH�HPEHGGLQJ�



�<j<hIj�<[G��p<Yk<jQ][

䙜 0PI��rdIgQZI[jh�<gI�E][GkEjIG�][�jq]�dkDYQEYs�<p<QY<DYI�DI[EPZ<gX�
G<j<hIjh�/IZ�p<Y�ÃÁÂÈ�hP<gIG�j<hX�È�<[G�+k[�]N�jPI��<s�¥+0�¦�

䙜 7I�<G]djIG�+gIEQhQ][��.IE<YY�<[G��Â�hE]gI�j]�Ip<Yk<jI�D]jP�dk[�
GIjIEjQ][�<[G�Y]E<jQ][�j<hX�



!<Q[��rdIgQZI[j�][�/IZ�p<Y�ÃÁÂÈ��

6HP(YDO�WDVN�
SDUWLFLSDQWV��
H[WUDFWLQJ�
FRPSOLFDWHG�
OLQJXLVWLF�IHDWXUHV�WR�
WUDLQ�UXOH�EDVHG�DQG�
PDFKLQH�OHDUQLQJ�
EDVHG�FODVVLILHUV�



!<Q[��rdIgQZI[j�][�/IZ�p<Y�ÃÁÂÈ��

,QFRUSRUDWHV�ZRUG�
VHQVH�HPE�LQWR�511



!<Q[��rdIgQZI[j�][�/IZ�p<Y�ÃÁÂÈ��

&DSWXUHV�OLQJXLVWLF�
IHDWXUHV�VXFK�DV�326�
WDJV��Q�JUDPV��DQG�
ZRUG�VXIIL[



!<Q[��rdIgQZI[j�][�/IZ�p<Y�ÃÁÂÈ��

-RLQWO\�PRGHOV�WZR�
WDVNV�ZLWK�511V�DQG�
D�&5)�WDJJHU



!<Q[��rdIgQZI[j�][�/IZ�p<Y�ÃÁÂÈ��

([SORLWV�RQO\�WKH�
FRQWH[WXDOL]HG�ZRUG�
HQFRGHU�ZLWKRXW�
FRQVLGHULQJ�
SKRQHPHV�



!<Q[��rdIgQZI[j�][�/IZ�p<Y�ÃÁÂÈ��

++.�Gg<Z<jQE<YYs�QZdg]pIh�jPI�dk[�Y]E<jQ][�<[G�GIjIEjQ][�dIgN]gZ<[EI��E]Zd<gIG�j]�jPI�
/$0��Z]GIYh���]Q[j�<[G�+.��



!<Q[��rdIgQZI[j�][�/IZ�p<Y�ÃÁÂÈ��

�s�<ddYsQ[O�jPI�dg][k[EQ<jQ][�<jjI[jQpI�gIdgIhI[j<jQ][h��GQNNIgI[j�q]gGh�qQjP�hQZQY<g�
dg][k[EQ<jQ][h�<gI�YQ[XIG��YI<GQ[O�j]�<�ZkEP�DIjjIg�dQ[d]Q[j�]N�dk[�q]gG�N]g�jPI�PIjIg]Og<dPQE�
G<j<hIj�



!<Q[��rdIgQZI[j�][�/IZ�p<Y�ÃÁÂÈ��

+g][k[EQ<jQ][�IZDIGGQ[Oh�<Yh]�N<EQYQj<jI�P]Z]Og<dPQE�dk[�GIjIEjQ][��QZdYsQ[O�jPI�d]jI[jQ<Y�]N�
dg][k[EQ<jQ][�N]g�I[P<[EQ[O�OI[Ig<Y�Y<[Ok<OI�Z]GIYQ[O��0PQh�Qh�E][hQhjI[j�qQjP�§Â¨�jP<j�QZdg]pIh�
jPI�fk<YQjs�]N�q]gG�IZDIGGQ[Oh�Ds�Q[jg]GkEQ[O�dg][k[EQ<jQ][�NI<jkgIh��

§Â¨�7I[P<]�;Pk�Ij�<Y��±�Zdg]pI�q]gG�IZDIGGQ[O�khQ[O�D]jP�qgQjQ[O�<[G�dg][k[EQ<jQ][�±�+Y]/�][I��ÃÁÂÉ�



!<Q[��rdIgQZI[j�][�+0�

([SORLWV�ZRUG�UHSUHVHQWDWLRQV�ZLWK�
PXOWLSOH�VW\OLVWLF�IHDWXUHV�

$SSOLHV�D�UDQGRP�IRUHVW�PRGHO�ZLWK�
:RUG�9HF�DQG�KXPDQ�FHQWULF�
IHDWXUHV�

7UDLQV�D�&11�WR�OHDUQ�HVVHQWLDO�
IHDWXUH�DXWRPDWLFDOO\�

,PSURYHV�WKH�&11�E\�DGMXVWLQJ�WKH�
ILOWHU�VL]H�DQG�DGGLQJ�D�KLJKZD\�
OD\HU�



!<Q[��rdIgQZI[j�][�+0�

䙜 7KH�FRQWH[WXDOL]HG�ZRUG�HPEHGGLQJV�FDQ�
LPSOLFLWO\�UHYHDO�WKRVH�FRQWUDGLFWLRQV�RI�
PHDQLQJV�DQG�IXUWKHU�LPSURYH�SXQ�
PRGHOLQJ��

䙜 3KRQHWLFDO�HPEHGGLQJV�FDQ�EH�LQWXLWLYHO\�
XVHIXO�WR�UHFRJQL]H�LGHQWLFDOO\�SURQRXQFHG�
ZRUGV�IRU�GHWHFWLQJ�KHWHURJUDSKLF�SXQV��



�DY<jQ][�/jkGs�][�/IZ�p<Y�ÃÁÂÈ

$OO�WKHVH�FRPSRQHQWV�DUH�HVVHQWLDO�IRU�3&35�WR�UHFRJQL]H�SXQV�



�jjI[jQ][�6Qhk<YQv<jQ][

9LVXDOL]DWLRQ�RI�DWWHQWLRQ�ZHLJKWV�RI�HDFK�SXQ�ZRUG��PDUNHG�LQ�SLQN��LQ�WKH�VHQWHQFHV��$�GHHSHU�FRORU�LQGLFDWHV�D�
KLJKHU�DWWHQWLRQ�ZHLJKW�



][EYkhQ][�<[G��kjkgI�7]gX

䙜 �[�jPQh�d<dIg��qI�dg]d]hI�<�[]pIY�<ddg]<EP��++.��N]g�dk[�
gIE]O[QjQ][�Ds�YIpIg<OQ[O�<�E][jIrjk<YQvIG�q]gG�I[E]GIg�<[G�
Z]GIYQ[O�dP][IZIh�<h�q]gG�dg][k[EQ<jQ][h�

䙜 �rjI[hQpI�IrdIgQZI[jh�dg]pI�jPI�INNIEjQpI[Ihh�]N�jPI�<jjI[jQ][�
ZIEP<[QhZh��E][jIrjk<YQvIG�IZDIGGQ[Oh�<[G�dg][k[EQ<jQ][�
IZDIGGQ[Oh�

䙜 7I�gIYI<hI�]kg�QZdYIZI[j<jQ][h�<[G�dgI�jg<Q[IG�dP][IZI�
IZDIGGQ[Oh�<j�Pjjdh���OQjPkD�E]Z�W]IsÂÊÊÄ�dk[�gIE]O[QjQ][�j]�
N<EQYQj<jI�NkjkgI�gIhI<gEP�

https://github.com/joey1993/pun-recognition

