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2.
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roll the dough

spread the butter
on the dough

add tomato sauce
on top of the pizza

add some sauce
on top of the pizza

place the lettuce
and cheese on top

bake the pizza
in the oven

place the dough down
and roll out

spread the sauce onto
the dough

place the mozzerella
cheese onto the pizza.

sprinkle salt and pepper 
onto the pizza

place basal onto 
the pizza

cook the pizza
in the oven

1. dough
2. sauce
3. mozzerella cheese
4. salt
5. pepper
6. bazil
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�P�‰ BLEU1 BLEU4 METEOR CIDEr-D
Transformer-XL 31.3 5.8 13.1 20.8
MART 36.9 7.0 14.8 31.7
Tansformer-XL + �P�‰ X 34.1 6.6 14.9 28.4
MART + �P�‰ X 37.9 8.8 15.9 36.9
���Š	��O (�ˆ�h�w�ˆ ) 39.0 7.2 15.4 31.1
���Š	��O (�P�‰-	�	q�w�ˆ ) X 40.4 8.9 16.6 42.4
���Š	��O (	�	q -	�	q�w�ˆ ) 38.9 7.7 15.5 33.1
���Š	��O (�†�M ) X 40.2 8.3 16.3 44.3
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4.3 定性的評価

$ 3 �t���Š	��O�U
\
R�`�h	�	q	{�|
Y�r�w	�	q

	{�|�t�|	�	q�Ï���w�'���A�L�›�Ô�b�}���Š	��O�x�K

�”���S
Y�`�X
\
R�p�V�h	�	q�‹�K�”�°�M�p (	�	q 1�|

	�	q 6)�|�¡�l�h�P�‰�•�ˆ�^�w�G	\�U�K�”�‹�w�‹�_�’

�•�” (	�	q 2�|	�	q 3)�}	�	q�Ï���w�'���A�L�›�D�¹

�=�b�”�q�|	�	q -	�	q�w�‘�������x�K�”���S
Y�`�X

�
�Q�’�•�o�M�”�U�|�P�‰ -	�	q�t�m�M�o�x
Y�`�X�'

���p�V�s�T�l�h�}�f�w�A�L�|�Ÿ�s�”	�	q�p�Ÿ�s�”�P

�‰�›�–�;�`�o	�	q	{�›
\
R�`�o�M�”�q�ß�Q�’�•�”�}

�\�w�\�q�T�’�|	�	q�Ï���›
Y�`�X�-�‰�`�m�m�|	�	q

	{�w
\
R�t�®�L�$�t
S�é�^�d�”�‘�O�t�Þ�Ã�ç�›�~
³

�b�”�\�q�›�U�|�`�o�M�”�}

5 おわりに
�Š�Z�€�p�x�|�^�À�é
þ�T�’	�	q	{�›
\
R�b�”�]�J

�t	��“
Ê�œ�i�}
Y�`�X	�	q	{�›
\
R�b�”�h�Š�t�x�|

�P�‰�q�ˆ�^�w�‘�������›�Þ�Ã�ç�U�g�r�b�”
ž�A�U�K

�”�}�Š�Z�€�p�x�|�\�O�`�h�P�‰�q�ˆ�^�w�‘�������›

�æ�Ï���q�`�o�Ì�Ô�$�t
¯�q�`�m�m�|��
\
R�Þ�Ã�ç�t


Ê�ˆ���‰�\�q�p
Y�`�X	�	q	{�›
\
R�b�”	��O�›���Š

�`�h�}�î�g�p�x�|���w�×�ˆ
°�A	��S�t�‘�”
°�A�q��


Q�$
°�A�›�æ�M�|�7���w��
\
R	��O�q
z�±�`�o
Y�`

�X	�	q	{�›
\
R�p�V�o�M�”�\�q�›�¬�Ý�`�h�}

���™�x�U	Â�·�¿�Ä�t	�	q�Ï���w�ž�Ê�Â�”�³�ã�ï

�`�|�Þ�Ã�ç�w�'���A�L�U�r�w���S�°�•�b�”�w�T�Ð�*

�b�”�}�‡�h�|	�	q	{�w�°��
Q�›�‘�“	Ä�`�X
°�A�b�”

�h�Š�t�|
�	�
°�A�S�‘�|���w
°�A	��S�›�U�|�b�”�}

― 995 ― This work is licensed by the author(s) under CC BY 4.0
 (https://creativecommons.org/licenses/by/4.0/).



参考文献
[1]Shinsuke Mori, Hirokuni Maeta, Yoko Yamakata, and Tet-

suro Sasada. Flow graph corpus from recipe texts. In LREC,
2014.

[2]Taichi Nishimura, Atsushi Hashimoto, Yoshitaka Ushiku,
Hirotaka Kameko, Yoko Yamakata, and Shinsuke Mori.
Structure-aware procedural text generation from an image
sequence. IEEE Access, 2020.

[3]Chloé Kiddon, Ganesa Thandavam Ponnuraj, Luke Zettle-
moyer, and Yejin Choi. Mise en place: Unsupervised inter-
pretation of instructional recipes. In EMNLP, 2015.

[4]Amaia Salvador, Michal Drozdzal, Xavier Giro i Nieto, and
Adriana Romero. Inverse cooking: Recipe generation from
food images. In CVPR, 2019.

[5]Khyathi Chandu, Eric Nyberg, and Alan W Black. Story-
boarding of recipes: Grounded contextual generation. In
ACL, 2019.

[6]Taichi Nishimura, Atsushi Hashimoto, and Shinsuke Mori.
Procedural text generation from a photo sequence. In INLG,
2019.

[7]Botian Shi, Lei Ji, Yaobo Liang, Nan Duan, Peng Chen,
Zhendong Niu, and Ming Zhou. Dense procedure captioning
in narrated instructional videos. In ACL, 2019.

[8]Pan Liang-Ming, Chen Jingjing, Wu Jianlong, Liu Shaoteng,
Ngo Chong-Wah, Kan Min-Yen, Jiang Yugang, and Chua
Tat-Seng. Multi-modal cooking workflow construction for
food recipes. In ACMMM, 2020.

[9]Ashish Vaswani, Noam Shazeer, Niki Parmar, Jakob Uszko-
reit, Llion Jones, Aidan N. Gomez, Łukasz Kaiser, and Illia
Polosukhin. Attention is all you need. In NeurIPS, 2017.

[10]Luowei Zhou, Chenliang Xu, and Jason J. Corso. Towards au-
tomatic learning of procedures from web instructional videos.
In AAAI, 2018.

[11]Zihang Dai, Zhilin Yang, Yiming Yang, Jaime Carbonell,
Quoc Le, and Ruslan Salakhutdinov. Transformer-xl: Atten-
tive language models beyond a fixed-length context. In ACL,
2019.

[12]Jie Lei, Liwei Wang, Yelong Shen, Dong Yu, Tamara Berg,
and Mohit Bansal. Mart: Memory-augmented recurrent
transformer for coherent video paragraph captioning. In ACL,
2020.

[13]Kishore Papineni, Salim Roukos, Todd Ward, and Wei-Jing
Zhu. Bleu: A method for automatic evaluation of machine
translation. In ACL, 2002.

[14]Satanjeev Banerjee and Alon Lavie. Meteor: an automatic
metric for MT evaluation with improved correlation with
human judgments. In ACL Workshop IEEMMTS, 2005.

[15]Ramakrishna Vedantam, C. Lawrence Zitnick, and Devi
Parikh. Cider: Consensus-based image description evalu-
ation. In CVPR, 2015.

― 996 ― This work is licensed by the author(s) under CC BY 4.0
 (https://creativecommons.org/licenses/by/4.0/).


