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Abstract

Ancient Chinese poetry is a great treasure of human culture. The short and concise
language can express extremely rich meanings and themes, which has attracted count-
less lovers since ancient times. We took over 800,000 ancient poems as the research
dataset, and trained a word segmentation model on it based on Byte-Pair Encoding
algorithm, which according to the co-occurrence frequency of the ancient poetry set
for word segmentation. This model can further improve a more concise understanding
of the semantics in ancient Chinese poems. Furthermore, we trained a topic model on
the post-segmentation ancient poetry corpus based on the Latent Dirichlet Allocation
algorithm. By comparing and adjusting the number of topics, we get the more accurate
topic distribution of each ancient poem. We also calculated the theme transfer matrix
within a poem after annotating the topic of Jueju and Lvshi sentence by sentence. Fi-
nally, we use a simple method-Control Code to embed the topic model into the poetry
generation model, in order to control the theme of our generated poem and to examine
the effectiveness of our topic model.
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2 JS ~ DistPIA™ ZHEEEANFERR L A0 T EERARAY, 1 B A A2t BEE I A4 ) R A 3270

5.2 KRAELRE
BATH E M A U R &2 2T (Radford (2019)) 2 H AIGPT-2fE %, A E T £

%:Jrﬁﬂfﬂfr%i%?(#)k%”i% %\86222:’%873%\, PRI, HiE, 202148 H13H % 15H
c 1S : - n



HEESY

e 3 0.08
1%: 0.175 1%:
B iin e Blmem o N
21 - ' T DT y 0.06
32 - 32
ig: '.. 0123 ig: - - e ] g wy Ll - 0.05
331 0.100 ig:l- . ra
52 - ; 52 - - 0.04
EE: o - 0.075 EE_ : - 003
68 - o 68 - =
;g: . - 0.050 ;g: ] z - 0.02
1° v - 0.025 1 ik [ :
88 - g - 88 - -0.01
92 92
96 - o 96
uuuuuuuuuuuuuuuuuuuuuuuuu - 0.000 [ T T T T T T T O O S B S S R T B R R A - 0.00
OTONORIRNGITIRNGBIBNLIIBNG OTONORIRNGITIRNGBIBNLIIBNG
1. FREREAERERR T 2: R AERER T R (X %)
ES k=2 REF BEX | FE5 RFEF
Fl25 | & BE E L KSR 5 E12 | B AL FRINLL N FENX
THA0 | R G R 1230201 Somiog | % FRMD 4 15
EH03 | fE F LB HF T iﬂiﬁm HWEE B H T3
IR R Er LY W00 Ferrg | & B IH 3 5 E ©
Flir4 | WEHEMEERKSS KR %ﬁuﬁﬁ% IR I UN
Fl41 | KA ELEE 2 & /47 | B FE B T F
v Hii D = 2 ; T Hi = B : =
%u %mfi§$ﬁi 2@@'%m EREEH NG
FHi34 | B AT R AT AN Fl42 | E L B E B K
ERI10 L KT e B B =)
%ﬁ E?UQH%:% %ﬂmiﬁ% %%a%ﬁgm
Mile | B H R 40 GR O & FR70 | B R IHEHE |
*£ 9. BRI B SR & &R Es S E F10: MR & A5 R

JE Transformerfi# i3 &5 HIHEZR | & 24 Fij H R E 5 4 BT & o 5 FH ROBEZY - Fef T2 R /)N
WES5GPT2-base—8, 7EFATHISON B (IFIAERIE LT T YISk, B2 THEA . R
AESMA AL E FUISANGRAT, BIA SIS, AR e g .

MR ETE, FATRE T —ME B mAE AR E—— =R, RURRT
FEREHFES, DUFFR AR, (ERERSRME, 7% 2 N T Lewis et al.
(2019) T HHFIBART, Brown et al. (2020)F7$2 t FIGPT-3% T ZRE A i - ANETAbATH B
KB HARE RIS, FAT FREE P & E-E LT HFRF, TERE RS R AR
Ao bt SRR T VAR 6 B A ORI AE RS R) R BT % S LDAR T i e, EAE
EEEHFEIASHNEERH N EF -2, RAE100E-8, SmEAT DX — ke &8
B T B B IR -

BERpES, B E—TIERINREEER, DAT SEFLIRNECh—a], HAbs
FAFNESFE AR T2 5, W5 Z M EAMPR AR 50 08) B SGE T 9, X &a)
AT E ISR EMRE R — 8, 5 ROZ 3R R SRS 5 77 20E A B & A AT
g, BARrm A mEBHR .

5.3 BELE

B, FRATR AT £ B AR B (Basic) ~ E T R ME TBPER I BB A #1T
TR B A AUE Y (TopicGen-Char 5 TopicGen-BPE)# AT T =FECE & B HE 1 FIAE AU S
FEPE R 7 T BRI o FEVFRE S @R T, AR T H BUE (PPL)FIBLEU (Papineni et

R E A E A RSO, 86201873, MRS, I, 202148 H13HAI5H.
VA

6
(c) 2021 FEPEEFSUTHIBETFTWER



HEEE

A%
E#EsLHR BEEE=H.
RAHAEA=AN, MmmF.
FULXRNSE, MEHRE,
MBEEME, ELYERST.
[CLS] [f1 = 21 [EOTYPE] #k#% [EOTITLE] [Topic34] RS T4R , [Topic34] EEEZIM . . [EOCONTENT]
GacESY 2E FaE E’JEWE FEARNE R

P 3: AT A A AR BB ) A 2

al. (2002)) B DMEPREEAT I « IR TEVRE B NE S E A HE I TEPR, B R S
XTI GREERIE S AT TR, HEXWT:

Ppquzpmm@“ﬂw)wzzvaw; ™~
FATHE 4 A ) it B A0 sl B8 AR R 5 B 34547 T WA, 453 TPPL-ALLFIPPL-RPH 15
¥ o TBLEUM & #L %5 81 3% 7 (0% FHEdR, ZIE T & ORI S 2% UK in-gram ) H & 12
B o FATIX R FH1-dgramf 45 R o TMAEZ NIRRT, FATRH TIS(Wang and Wan
(2018))FADist(Li et al. (2015)) M NFaWR, JSHE A BOUR F4E ZA) F Jaccard M L EE B P H4{E
R UL A 2 M GE - DistNh & fih) 7 A E S Bn-gram T G HOH, XX DERR, FATR
T &H X ER)2-gram IG5 R « iIXEAEFRIERINE 115178 -

A PPL-ALL] | PPL-RP| | BLEU} | BLEU-CTRL? | JS] [ Distt
Basic 36.80 32.68 0.301 - 0.47 | 28.63
TopicGen-Char 32.50 29.06 0.230 0.372 0.37 | 31.03
TopicGen-BPE 31.83 28.46 0.233 0.332 0.36 | 31.12

R 11 AR USRS LA FEPREE R

MFEBEFEFRBATAT LU B, 8 S R R 52 FIRE R T A AR B R B, T2
TFBPEF A f A4 iR AL 2 T B O TR B W BRI - X Ui B 2 T BPER) = RIUE Y 5 15
WEBAE R E I —5, EiFH Ui T BPES AN TR AR W RS T IFESS LA R
P . MAEBLEUfsFR b, AT Z TEMBER , X FEEEF ABLEUAM B T B f1E
SRS, N T A ROFICR R IR o AT AR T A AR AR S A
B AR] B8 5 RS ARURR B B KBk (R A B T 768 1) 98 8 JRAF £ ARG I 1 A8 BROSFAIR
FIBLEUE, BIZRAMIBLEU-CTRL—%, "JLUEH, XFEEN N AERAISFHBLEUE & TR 5
R ORI T B TR T N A Rl AR AR A BRIE I o T AEISHIDIst B N ZEEMEFE AR [, R HIAY
E&ﬁ@%%?ﬁwﬁﬁ,ﬂ%?mmi%ﬁ@%i&%%ﬁ%%ﬁ,%mTﬁmﬁﬁo

ﬁﬁ,ﬁMEﬁu@ﬁ%MEE@@WM$&EW H B4 A RRER R RS, S50
i ANRRFIR R A — 2, X ] DU BB AT R AR AR T2 AR G LA T o AR Y
F LRI AL S ﬁﬁ&ﬂh@tE¢MEAwﬁ%Amﬂ WRZE ELFIM A N —A] Ao
XN EBRE RS & AR —aR—8. Zd5it, HERERN0.174, F-15%010.168,
FE10043 2K N VERR R Al W, TM%&MM@”&%%@T R AE S, EAEAT
FHIE - BARANHBAEF- 1550 El4FR -

%:1*@43%%%%‘(#;(%”‘1%, %\86222:’%873%\, PRI, HiE, 202148 H13H % 15H
c 1S : - n



HEEE

0.250

0.200

0.168

0.150

0.100

0.050

0.000
0

5.4

10

Bl R

20

30

40

50 60

70 80

P 4: AN F R A R TR A F- 150 %

90

S JH Al s 7 S B TS A

EE e ot

LAl A

AL

PSS

LAl R A

B

IEE MK L
PRI T s
I T IR
RHH T 5t
BRERRGE
JENCRE ST
BHHEELLf®
o R B T

ARG R
nERZ 5
MRS
EEARA
BRI
AR Ee S
4 BEHE
KEEKE

SR
wHE
RRE 25
77 BB
[EaRiEIR
PR %
TRESF
BRI iR

PN
TR IRALARAT g
i — 1552 B
AR A DO i 5 22
ET I EA
HEEAD H E R
IR RN
RIEREAZIR

PSS

FNZBERS
— S A £y
W H AR 2 51
HMAZEERE
HHIHYA LT
HA B F DR
T 3 PR
JLEN R

FERITE T & &
R fe )+ 2]
B R R R
WREDH =T
TR IR 2 55 37
RN R
WER TR
BEFR IR B

F 12: FERGFTORB

P AR TS A AR5 BT 5 R B ARER 1257 « W F “dm MA@ S By X —dl H, 2
FTEEEROERREERFXERF, EERERTAR R, AkEs - ASERNE
IRz, SRS EENTE 2 B RNESR, BRETHRE, RXBsnfEK, &
A afiReE, mENTHEZENITR, HWEEMETAEGFICERAL, RELH T E5REY
TR T T R RIS X —H , R SRR A AR B E R YIS AT, AEE
EEREMEE S, AHEROX -2, SECEE—, P8 AR EE RN HAHE
HIEEEEZEMAL AEREER, BERAMAESNEREBETR, FHEGHEEREERIN -
X — R0 F AR A A AR, S E R T 5 £ T SURNKAME SRR L, 5 B,
1122 T R ) ) A SRR TSR LR, (o H 7 R AR (A R ) P

6 BES5RYE

AR e E ST T ETMERMBPES A, RIEET RIS R IATLDA T 4T,
I ERARS L, T R ERAGE T BRIFRIGER - RS B LR AEE
b, ot T AR TUERT AR R AN ) L i BRI RS FERE - Tl TAERR 2] B 5 rilR
FEANZER B BT T, REEE T AN F R R R R R NS B R R
G SRR SR o & Bl R E SRR ARk A SRS, 153 T ROy BAR Y A e

FIE, ETHRKBPEM MR X T ENR, SERNTRESFNHEBRESEMRAIRE, H#
WS AAE & — D AR 00, e MR 27 " R )9y « 458X AR
ABPER %, ATLUGEIHINER AR « [, BA1RAE & 205 2 1 oy 357 ] 2 A4
FiE, B SRR R B R A, BOE R IR A ) T SRR A A SR

7 BUH
A2 B BHT2030— B — AL FE E AW E (2020AAA0106502) BTBh, H AEZK

B B S KOO, 86201 SSTITL, PAIEAE, dE, 20214F8H 1IBHEI5H.
(c) 2021 PRI SCfs L 2 i A 2 3



HEESY

HRIE G E R H E T REIRRE AR R CEE BRI E5H% (18ZDA238) "B Bt ik
7,

22 CHk

D. M. Blei, Andrew Y. Ng, and Michael 1. Jordan. 2001. Latent dirichlet allocation. Advances in Neural
Information Processing Systems 14 [Neural Information Processing Systems: Natural and Synthetic,
NIPS 2001, December 3-8, 2001, Vancouver, British Columbia, Canada).

Tom B Brown, Benjamin Mann, Nick Ryder, Melanie Subbiah, Jared Kaplan, Prafulla Dhariwal, Arvind
Neelakantan, Pranav Shyam, Girish Sastry, Amanda Askell, et al. 2020. Language models are
few-shot learners. arXiv preprint arXiv:2005.14165.

Y. Cheng, M. Sun, X Yi, and W. Li. 2018. Stylistic chinese poetry generation via unsupervised style
disentanglement. In Proceedings of the 2018 Conference on Empirical Methods in Natural Language
Processing.

J. Devlin, M. W. Chang, K. Lee, and K. Toutanova. 2018. Bert: Pre-training of deep bidirectional
transformers for language understanding.

P. Gage. 1994. A new algorithm for data compression. The C Users Journal.

Jing He, Ming Zhou, and Long Jiang. 2012. Generating chinese classical poems with statistical machine
translation models. In Twenty-Sixzth AAAI Conference on Artificial Intelligence.

Mike Lewis, Yinhan Liu, Naman Goyal, Marjan Ghazvininejad, Abdelrahman Mohamed, Omer Levy,
Ves Stoyanov, and Luke Zettlemoyer. 2019. Bart: Denoising sequence-to-sequence pre-training for
natural language generation, translation, and comprehension. arXiv preprint arXiv:1910.13461.

Jiwei Li, Michel Galley, Chris Brockett, Jianfeng Gao, and Bill Dolan. 2015. A diversity-promoting
objective function for neural conversation models. arXiv preprint arXiv:1510.03055.

Juntao Li, Yan Song, Haisong Zhang, Dongmin Chen, Shuming Shi, Dongyan Zhao, and Rui Yan. 2018.
Generating classical chinese poems via conditional variational autoencoder and adversarial training.
In Proceedings of the 2018 Conference on Empirical Methods in Natural Language Processing, pages
3890-3900.

Kishore Papineni, Salim Roukos, Todd Ward, and Wei-Jing Zhu. 2002. Bleu: a method for automatic
evaluation of machine translation. In Proceedings of the 40th annual meeting of the Association for
Computational Linguistics, pages 311-318.

A. Radford. 2019. Language models are unsupervised multitask learners.

R. Sennrich, B. Haddow, and A. Birch. 2015. Neural machine translation of rare words with subword
units. Computer Science.

Ke Wang and Xiaojun Wan. 2018. Sentigan: Generating sentimental texts via mixture adversarial
networks. In IJCAI pages 4446-4452.

Zhe Wang, Wei He, Hua Wu, Haiyang Wu, Wei Li, Haifeng Wang, and Enhong Chen. 2016. Chinese
poetry generation with planning based neural network. arXiv preprint arXiv:1610.09889.

J. A. Xu, J. M. Liu, and K. Araki. 2015. A hybrid topic model for multi-document summarization.
IEICE Transactions on Information and Systems, E98.D(5).

Xiaoyuan Yi, Ruoyu Li, and Maosong Sun. 2017. Generating chinese classical poems with rnn encoder-
decoder. In Chinese Computational Linguistics and Natural Language Processing Based on Naturally
Annotated Big Data, pages 211-223. Springer.

Xiaoyuan Yi, Maosong Sun, Ruoyu Li, and Wenhao Li. 2018. Automatic poetry generation with mutual
reinforcement learning. In Proceedings of the 2018 Conference on Empirical Methods in Natural
Language Processing, pages 3143-3153.

X.Yi, R. Li, C. Yang, W. Li, and M. Sun. 2020. Mixpoet: Diverse poetry generation via learning
controllable mixed latent space. Proceedings of the AAAI Conference on Artificial Intelligence,
34(5):9450-9457.

BT RT ETAE F RSB CE, H86201- 5187301, MEAINEEr, i, 20214E8H 13H =15
(c) 2021 FEPXFEEELSTFIETELT RIS



HEESY

BT -7 (Shi-Wen Yu) and #H{&IE(Jun-Feng Hu). 2003. FRFFZIAC HEia i KN, &5 BiEE 2,
4(3):631-647.

Xingxing Zhang and Mirella Lapata. 2014. Chinese poetry generation with recurrent neural net-
works. In Proceedings of the 2014 Conference on Empirical Methods in Natural Language Processing
(EMNLP), pages 670-680.

Guo Zhipeng, Xiaoyuan Yi, Maosong Sun, Wenhao Li, Cheng Yang, Jiannan Liang, Huimin Chen, Yuhui
Zhang, and Ruoyu Li. 2019. Jiuge: A human-machine collaborative Chinese classical poetry gen-
eration system. In Proceedings of the 57th Annual Meeting of the Association for Computational
Linguistics: System Demonstrations, pages 25-30, Florence, Italy, July. Association for Computa-
tional Linguistics.

X ERand FMRE. 1995, HRFHFFCAITT BN SRR A SEI. In h E B IHAR 5T H AR E BR 2.
XS, S, and HIF. 2020. oA EIERMEE TR, ITEVIRS X E, v.57(06):132-148.
ZRR, AT, and 55, 2005. FTIREGEAIRFR NS TEM AR, F30EE %, 19(6):100-106.
FIRIR, (T8, and HIKHFE. 2013, F=TF1daERIER ) SR RUETHE. SHENRIE, 40(012):229-232.
Adn, AW, A2, and BIE. 2008, ET1dafRB SR . T REAILFR, (10):1865-1873.

REETT, AU L0 and BRER. 1998. KA KT HENEE R L ARGSEM. F3UEEFR, 12(2):45-54.
EARIEand G100 2001, FERFFZIFENHEBIRZR. LR RFEM (BRI ), 37(5):727-733.
EAF) A and WEWR. 2015. JEFEM BBh5r K50, pages 262-268.

FEHS, FE R, and ZER. 2007. ETHIHIARSENSRET M ERER Y. FUERFER.
TREHS. 2005, RRIAERHERIZ N H NS 5 R TRITTE VAT, PhD. thesis, B TR,

%:JrEEPVr%I%%‘(#)k%‘AX% %863%%‘873% PRI, HiE, 202148 H13H % 15H
c PO : EEas AR



