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Abstract Document grounded conversations is an emerging hot task in the field of dialogue system.
Different from previous tasks, it needs to consider both the utterances and the given document.
However, previous work focused on the relationship between the two, but ignored the utterances’
difference in the effect of response generation. To solve this problem, a new dialectical approach to the
dialogue history, which means the utterances before the last one, is proposed in this paper. At the
encoding step, it divides the modeling of the semantic information into two parts; using history and
ignoring history, and then uses the comparative integration method to summarize the branch results.
In this way, when the dialogue history is not related to the current utterance, it can avoid being
introduced as noise which will damage the performance of the model. Besides, it also strengthens the
guiding role of the current utterance in the information filtering process. Experimental results show
that compared with the existing baselines, this model can generate responses that are more in line
with the current context and more informative, indicating that it can better understand dialogue
information and conduct knowledge filtering. And through the ablation study, the effectiveness of

each module in the modeling process is also verified.

Key words document grounded conversations; reply generation; information filtering; Transformer
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Overall architecture of the encoding part of our model
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Table 2 Experimental Results of All Models on CMU-DoG Dataset
*2 FAEEECMU-DGGHIEBE LHIHER

e BLEU ROUGE-1 ROUGE-2 ROUGE-L Bk 5 B4 SR/ 3

S28 0.24 10.26 1.37 7.42 0.74 0.29 1.25
S2SIF 0.18 10.32 1.28 7.37 0.78 0.15 1.29
T-MemNet 1.01 13.97 2.09 10.05 0.87 0.48 1.26
ITE-DD 1.01 14.14 2.37 10.48 1.13 0.69 1.29
CITE-DD(4 30) 1.31 15.74 2.67 11.59 1.20 0.96 1.43

VS A A 11
4.2 HEZLI

T IE AR AR A% A A R L FRATT I T I
PEAT T I RS, 25 RN 3 TR .

Table 3 Experimental Results of Ablation Study
x3 HEXBHER

A BLEU ROUGE-1 ROUGE-2 ROUGE-L
-left branch 0.88 13.29 2.09 9.75
-right branch 1.27 15.30 2.54 11.37
-integration 1.14 15.28 2.57 11.31
CITE-DD(A ) 1.31 15.74 2.67 11.59
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Fig. 3 Visualization results of the attention matrix
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Table 4 A Sample in the Test Set and Responses
Generated by Each Model
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i liked the scene where stark was captured b
CITE-DD P Y

terrorists

TE « SRRSO SR AR SORE R AT 2 2% 19 1E 5.

5 BRES5RE

ASCHR T — R BT Transformer M5
T, DLREIE B UL 5 R 7 1 X635 I3 o ) ) 78 40 2R 24
HIOO A 7E BT SCR A AE B 2 4 AR B
D7 B35 SO B X 3 AT 45 A AR 4 o ) O S R
2.0 13 5 2 Bl B0 R AT SCRY AR B Y 0 E L 2R S AR Al
éﬁjxhﬁ'?VEEZIEHE’J*E%%IXJEH%XEW =
A28 ) g sl A 8 B L i o Y LR 7E 4 I RN
%J:E‘J%Eﬁ,n%%%%,Eiﬂﬁ%%éﬁ*ﬁﬂ*ﬁth,,\_f
DT B b L 6T 37 v 1) 32 G A% O A AR A DG
PEFIE B b 0T o B e Ay [l &2
2T S5 I i, % J& 3] H A A —
B 5 2L BEAS 7E K SCRY T AH DG HTR E AT B
YHEfR FRHORS 200 7 il BB TR 0 2% R SR A B ) S5 A A5 L
Iv) B 5 1 AR 4 ABE 72 7T il 2 — AN A 80 el S

& % x #

[1] Sutskever I, Vinyals O, Le Q V. Sequence to sequence
learning with neural networks [C] //Proc of the 28th Conf on
Neural Information Processing Systems. Cambridge, MA:
MIT Press, 2014 3104-3112

[2] Gao Jianfeng, Galley M, Li Lihong. Neural approaches to
conversational Al [C] //Proc of the 41st Int ACM SIGIR
Conf on Research & Development in Information Retrieval.

New York: ACM, 2018. 1371-1374



PINIE 2 55 1 T SORY B9 X 375 BF 5

1923

(3]

[4]

[6]

[7]

[8]

Lol

(1o0]

[11]

[12]

[13]

[14]

[15]

Ghazvininejad M, Brockett C, Chang Mingwei, et al. A
knowledge-grounded neural conversation model [C] //Proc of
the 32nd AAAI Conf on Artificial Intelligence. Menlo Park,
CA: AAAI, 2018 5110-5117

Zhang Saizheng, Dinan E, Urbanek J, et al. Personalizing
dialogue agents: I have a dog, do you have pets too? [C] //
Proc of the 56th Annual Meeting of the ACL. Stroudsburg,
PA: ACL, 2018. 2204-2213

Madotto A, Wu Chien-Sheng, Fung P. Mem2Seq:
Effectively incorporating knowledge bases into end-to-end
task-oriented dialog systems [C] //Proc of the 56th Annual
Meeting of the ACL. Stroudsburg., PA: ACL, 2018 1468~—
1478

Vaswani A, Shazeer N, Parmar N, et al. Attention is all you
need [C] //Proc of the 31st Conf on Neural Information
Processing Systems. Cambridge, MA.: MIT Press, 2017:
5998-6008

Zhou Kangyan, Prabhumoye S, Black A W. A dataset for
document grounded conversations [C] //Proc of the 2018
Conf on Empirical Methods in Natural Language Processing.
Stroudsburg, PA: ACL, 2018: 708-713

Moghe N, Arora S, Banerjee S, et al. Towards exploiting
background knowledge for building conversation systems [ C]
[|Proc of the 2018 Conf on Empirical Methods in Natural
Language Processing. Stroudsburg, PA: ACL, 2018. 2322-
2332

Dinan E, Roller S, Shuster K, et al. Wizard of Wikipedia:

Knowledge-powered conversational agents [J]. arXiv
preprint, arXiv: 1811.01241, 2018
Rajpurkar P, Zhang Jian, Lopyrev K, et al. SQuAD:

100 000+ questions for machine comprehension of text [C] //
Proc of the 2016 Conf on Empirical Methods in Natural
Language Processing. Stroudsburg, PA: ACL, 2016 2383~
2392

Vinyals O, Fortunato M, Jaitly N. Pointer networks [C] //
Proc of the 29th Conf on Neural Information Processing
Systems. Cambridge, MA: MIT Press, 2015: 2692-2700
Bahdanau D, Cho K, Bengio Y. Neural machine translation
by jointly learning to align and translate [J]. arXiv preprint,
arXiv: 1409.0473, 2014

Seo M, Kembhavi A, Farhadi A, et al

Bidirectional

attention flow for machine comprehension [J]. arXiv
preprint, arXiv:1611.01603, 2016

Wang Wenhui, Yang Nan., Wei Furu, et al. Gated self-
matching networks for reading comprehension and question
answering [C] //Proc of the 55th Annual Meeting of the
ACL. Stroudsburg, PA: ACL, 2017. 189-198

Meng Chuan, Ren Pengjie, Chen Zhumin, et al. RefNet: A
reference-aware network for background based conversation

[J]. arXiv preprint, arXiv:1908.06449, 2019

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[26]

[27]

Lian Rongzhong, Xie Min, Wang Fan, et al. Learning to
select knowledge for response generation in dialog systems
[C] //Proc of the 28th Int Joint Conf on Artificial
Intelligence. San Francisco: Morgan Kaufmann, 2019. 5081—
5087

Liu Zhibin, Niu Zhengyu, Wu Hua, et al. Knowledge aware
conversation generation with reasoning on augmented graph
[C] //Proc of the 2019 Conf on Empirical Methods in Natural
Language Processing and the 9th Int Joint Conf on Natural
Language Processing. Stroudsburg, PA: ACL, 2019 1782~
1792

Li Zekang, Niu Cheng, Meng Fandong, et al. Incremental
transformer with deliberation decoder for document grounded
conversations [C] //Proc of the 57th Annual Meeting of the
ACL. Stroudsburg, PA: ACL, 2019. 12-21

Sankar C, Subramanian S, Pal C, et al. Doneural dialog
systems use the conversation history effectively? An
empirical study [C] //Proc of the 57th Annual Meeting of the
ACL. Stroudsburg, PA: ACL, 2019 32-37

Zhang Yangjun, Ren Pengjie, de Rijke M. Improving
background based conversation with context-aware knowledge
pre-selection [ J]. arXiv preprint, arXiv:1906.06685, 2019
Zheng Yinhe, Zhang Rongsheng, Mao Xiaoxi, et al. A pre-
training based personalized dialogue generation model with
persona-sparse data [J]. arXiv preprint. arXiv:1911.04700,
2019

Xia Yingce, Tian Fei, Wu Lijun, et al. Deliberation
networks: Sequence generation beyond one-pass decoding
[C] //Proc of the 31st Conf on Neural Information Processing
Systems. Cambridge, MA: MIT Press, 2017 1784-1794
Xiong Hao, He Zhongjun, Wu Hua, et al. Modeling
coherence for discourse neural machine translation [C] //Proc
of the 33rd AAAI Conf on Artificial Intelligence. Menlo
Park, CA: AAAI, 2019. 7338-7345

Luong Minh-Thang, Pham H, Manning C D. Effective
approaches to attention-based neural machine translation [C]
[|Proc of the 2015 Conf on Empirical Methods in Natural
Language Processing. Stroudsburg, PA: ACL, 2015. 1412-
1421

Klein G, Kim Y, Deng Yuntian, et al. OpenNMT: Open-
source toolkit for neural machine translation [C] //Proc of
the 55th Annual Meeting of the ACL. Stroudsburg, PA:
ACL, 2017. 67-72

Mikolov T, Chen Kai, Distributed

Sutskever 1, et al.

representations of words and phrases and their

compositionality [C] //Proc of the 27th Conf on Neural
Information Processing Systems. Cambridge, MA:. MIT
Press, 2013: 3111-3119
Kingma D P, Ba J. stochastic

Adam: A method for

optimization [ J]. arXiv preprint, arXiv:1412.6980, 2014



1924 RIS R 2021, 58(9)

Sun Runxin. born in 1998. Master candidate. Zhang Weinan, born in 1985. PhD, associate

His main research interests include man- professor, master supervisor. Member of CCF.

4 machine dialogue and natural language His main research interests include man-machine
—

dialogue and natural language processing.
WAES . 1980 F A L R BBz, L A
Ui, CCF £ 51 . £ W5 75 Il AHLAS % F A
SRR AL L.

processing.
7 FNIEEE L1998 4F A LR . B R T
] ABLX 35 FE SR 15 AL BEL

Ma Longxuan, born in 1983. PhD candidate.
Liu Ting, born in 1972. PhD, professor.

His main research interests include man-

machine dialogue and natural language Senior member of CCF. His main research

interest is natural language processing.
X L1972 AL A B CCF | e
BUCEBEEE 5 W A SRS F AL

processing.
SR 1983 A LR A FEMR T
] g A AL 35 FE SR 35 5 AL 2.

GTENMTFRE5XE)2019 £ X5 #5| TOP10

HE#

W R

10

TSR, SREM, E—Wl, KIKH. B&TE - RERELI] IHEHBIF S &E, 2019, 56(1): 69-89
Shi Weisong, Zhang Xingzhou, Wang Yifan, Zhang Qingyang. Edge Computing: State-of-the-Art and Future
Directions [ J]. Journal of Computer Research and Development, 2019, 56(1): 69-89

HARMG . B, # . EE B 4R8 % R E Faster-RCNN #& M B K], HHATHLIF ST 5 & . 2019, 56(2); 319-327
Huang Jipeng, Shi Yinghuan, Gao Yang. Multi-Scale Faster-RCNN Algorithm for Small Object Detection [J].
Journal of Computer Research and Development, 2019, 56(2): 319-327

ETH, EeH, BE SECNFERNARAREREL] RIS KR, 2019, 56(1): 183-208

Peng Yuxin, Qi Jinwei, Huang Xin. Current Research Status and Prospects on Multimedia Content Understanding
[J]. Journal of Computer Research and Development, 2019, 56(1): 183-208

peae, Ei, B A, M, BE, kAR, XY, SEBEERARARELZRER[]. iITENR S kKR,
2019, 56(1). 209-224

Zheng Qinghua, Dong Bo. Qian Buyue, Tian Feng. Wei Bifan, Zhang Weizhan, Liu Jun. The State of the Art and
Future Tendency of Smart Education [J]. Journal of Computer Research and Development, 2019, 56(1);: 209-224
B, 0, MER, BT EFREFINEFLALESsMEARRHRED] HAVHTS LR, 2019,
56(1): 155-182

Xia Qing, Li Shuai, Hao Aimin, Zhao Qinping. Deep Learning for Digital Geometry Processing and Analysis: A
Review [J]. Journal of Computer Research and Development, 2019, 56(1): 155-182

AP, i, ART, Zl. REIREABREAEZ EASREMRERLI] HEIHARE LR, 2019,
56(10): 2071-2096

Ji Shouling, Li Jinfeng, Du Tianyu, Li Bo. Survey on Techniques, Applications and Security of Machine Learning
Interpretability [J]. Journal of Computer Research and Development, 2019, 56(10): 2071-2096

ERAR, XEfE, £A5, MigHE, &/ K EFKNN B#ESRUNENLRRNS EANERNAET]. iHRIHRYS
K&, 2019, 56(3): 566-575

Ren Jiadong, Liu Xingian, Wang Qian, He Haitao, Zhao Xiaolin. An Multi-Level Intrusion Detection Method Based
on KNN Outlier Detection and Random Forests [ J]. Journal of Computer Research and Development, 2019, 56(3):
566-575

WEL, Fdte, RIFE, FnE BRaEENIFESNaBEENE AR AR5 LR, 2019, 56
(2): 442-452

Zhao Zhiyuan, Wang Jianhua, Xu Kaiyong. Guo Songhui. Fully Outsourced Attribute-Based Encryption with
Verifiability for Cloud Storage [J]. Journal of Computer Research and Development, 2019, 56(2); 442-452

While &, Biliple, 225, 4R, BT ROMA WS HAFRREARERI] HHHEIMR S KR, 2019, 56(2):
227-239

Chen Youmin, Lu Youyou. Luo Shengmei, Shu Jiwu. Survey on RDMA-Based Distributed Storage Systems [J].
Journal of Computer Research and Development, 2019, 56(2) . 227-239

UERE, R, BEL kS, X, KB ETREMENEEMNERENSRTHISTMI]. RN
5%, 2019, 56(8): 1621-1631

Zhao Hongke, Wu Likang, Li Zhi, Zhang Xi, Liu Qi, Chen Enhong. Predicting the Dynamics in Internet Finance
Based on Deep Neural Network Structure [ J]. Journal of Computer Research and Development, 2019, 56(8): 1621-
1631

P SR VR - CSCD, Hh E FM s G211 H #1.2020 4 12 A 15 H



