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SR R P T R A 9 T B O 257 B AR S A RS T R S . 2018
10 H A BT BERT B 465 15 5 88, 76 AL 4% e 52 B0 A% 10 485 4 1 & T8 # A6, OF FL7E 11 F
AN AR A I 3 T RO de R UG AN e X — A T R A B AR A Ak 2 (Devlin 5,
2018), 2019 4F 6 F Tt HE A K2 5 48 SO Ml R 3 T EY DR S50l 25 2 . 42 41 T XLNet, 7E 20 4
14 Lt BERT, IH7E 18 M4 LIS Fe i M (Yang 55,2019,

] A 1R 2 LAG X B R R AT TR Z TR A SY, 2019 4R 7 H B W B B/~ Rl & fi T ERNIE
2.0, /T LU FR S 2 AT 552 2] B B 2 D RS N R AT 55 . X —HEZRAE 16 4 A AR IE 5 AL AT 55 v
f#H T BERT fl XLNet (98 (Sun 55, 2019), 2019 4E 6 A WA T KR CKALRELAM TR T2
RS 19 3¢ BERT Hil 25458 BER T-wwm-ext, 376 24 A SCEUR 4 IS T 24 6/ o SCi 2 il
i Fe A K F (Cui %, 2019),

TR NI 5 BE 6 B A 2019 4F ACL R2x BAg i J6 7 J0 W B 35 A 28401 26 bR 50 D R BLARE T e 1
SO A 2 TR SR A DGR [ B R IO ZR A FEAR 2 B ARIE 5 3T &5 U T B R PR Re 4R T B
JBCT — T A TN Sl AR A B K BV P DR R T A T B AT I e 3 IR/ B A
H A5 A 55 b i Bl A7 o, © 1
1.1.2 JiR K

TEAR P AT A BB OB 5 P I B T e TR A B2 AL R R A R L B LA s i) JE A 38
3O, B FR BRI IE AR TR TR R CE BB R R R, L2 ARIE b
ST K R T B B BN 2 R T R A 55 sl ROy 2K AT LA SCAR 9 2 R R B
PEALES B . SO R BN AT DL SE AR 1l B ARG T R P 1R R 08 U B, SO B E A A A
T A B B i R A0l A R B AT: 55 1 e (Zhang 4, 2019)

P A R 3 9 S AR BT, SCAR U S 5 SR R RS AN 2 DR . BEE IR = 1
I TR AT 1 R o R R 2 ) TR B A o) AL B 4 1 T AR Dl S A RUM IR] B (Lample 5§, 20165 Xu 4§,
2017) 5 52 Hc 4 4 7] B (Ganea & Hofmann, 2017;Gupta %, 2017;Sil %5, 2018), J7##% (2018) # 1
T — Pt sz TR 5 T8 P SCRFAE B SE RO 55 vk . Tang S8 (2019) 4y 1 —Fh 3 ) 25 T R 28 1Y
RN R i AR B R BT IR LR SO IE A8 AR i A (Orthogonal Transform Embedding, OTE) , LA
fr U AR RE R 1-to-N N-to-1 1 N-to-N (4 5 00 [] &, X0 603 4 (2020) J& 3 1 5408 3K 5l 09 %
% 2 5755 Fm 1 AR B 22 80 A B Ab 7 A0E F  H AR R

1.2

1.2.1 & PO
2015 4EZ S5 o o T o B i R %R 1 UM HEA T — N R AR 2017 AR BIUIRTE Switche
board €37 ik BITAISAE 5.100 N TTTE T 3 S0 A MG b i OB B T A28 AR 2 7 — 8 IUE

C13] https://www.msra.cn/zh-cn/news/features/ack-2019-ming-zhou

(23] https://dl.ccf.org.cn/article/articleDetail. html? id=4064968336050176&-type= xhtx_thesis

033 —A-FLTH T 5 B R L VR [ Bl 8 2 R 0 R G iy B vl © wl i HDBE o 20 48, A Tz s .
BN A 02 UL F S BN O S T LA PR UETE N O 2R XA 22 AR R R AR B R
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RAF T I IR EE R A ANREHE B R e i, C

] PAY 7 7 2 R () B 52 T A BB AN/ IN ) SR 3 R T 2 R R 2 Y 2 I 4% Rl
B AR R IR S AT Bl LI B 3K B o ML 2 B 52 38 & 3 o U AT BA A Deep-FSMN (Deep
Feedforward Sequential Memory Networks) (Zhang %, 2018) . [ J& f SMLTA C°(Streaming Mult-
Layer Truncated Attention) %545, £ 2018 4AE 2547 By A9 CHIME-S [ 38 rp, CO I BBl 5 R K2 B}
KIRCEGER USTCiFlytek Systems Fft 1 4 WUE 4 AR 1 HAL A S ) (Du 4, 2018)

TERERE AL 55 25 1 T IR B R E 20k 3R Ml R 0 S RE I, AR W5 T 138 3 15 BRI B 5T, A
VIR JE 2 2 B X e 7 B R o 1 Ak 20 S B A TR AE Rl R 4 L 455 I SR AR 1 AR 28 O L 8 2
RO Y T R A B O A R T 5 AT — S TR A R 2 R B N BILE B v AR IR O iR R
(IR, EATE A — LB T AR S TR RS AR 5T L O N A DGR R A (R S 2 4, 2019
HAT#14F.2019),

1.2.2 HLas B0

DLAS B AR R B2 ) 78 A AR 5 U O B D 2 — TR D 17 2 TR B T4 1
HlasBEZ IS . 2016 4F4E IR . Google BFSE A GUHEHH T8 —AAHLAs MR R 48 (Wu &5, 2016), X — RS
R M2 WL 48 8% £ 4t (Neural Machine Translation, NMT)  # H FAES ST A4S B1F . NMT 7]
DA 2 R — e A — AN 7 91 W358 310 5 — A T 500 B o 28 I 5 o 9 T LR — AR R (ROBE T 78 9
B SX A A — ZR GETE B 0 o R SO RS O TR L A e, A NMT 75 SEAR A0 i 530 A
TEMZ G A AR T AL SR G Gy T e 1 M 22 28 Bl & B R GE K

7E ACL2019 4F B 2538 b, 7 B2 56 [ 5% e o e A0 49 7 [l P L8 B e 1 de o ik e, O 17 A0
IR ) P A 136k R e 4 B i SR B8 T BA R T — b prefix-to-prefix BIHESE, X3 T4 48 1Y sequence-
to-sequence [ FRAE 4L, S5 55 F W] G HE 428 7E OR GIE — 5 B 9% L A A 4 R AT DL S B AR ) A 4
WO R TR AR RSN R TR L5 B 3E L 58 WMT (Conference on Machine Translation) 2019
() B FE SO N E 5 BE BLAS 27 2T K 2 AN G08 1 B 13 HTAE T BL & B A 55 v s DS T AL L 930
U 0 28 JRAR A0 A0 BB 3 0 55 7 T R KR T T L2 R A5 R B & R SN 11 JOAL 2% B AT 55
HOH TR T4, A A TR =4, 08
1.2.3 HEI& RS

TE A BIE R G )7 R 7 2 N )& R G T — T B o S R 7 58 o B I SO T SUAR
B Gl ) BV DL RORS A BT SIS A A o 3L ) R AT AT AR S R AZ AR S S
DA 5 Fom R BRIz AGRE 1 22 R — e R T B BB 68 5 IR AT 5 (] 3 SO Y52, 2017 4R, Jifr 3H AR R
% Hl Facebook N\ TFTREMFFE AT A $2 H T DrQA WREEFF U M & R4, £9 1) DrQA R i A —
BOUA SR IE H— AN BEAE 12 SCA P 4R B 2 1 IR 8E, DrQA SERESS X R & 22

L4 7 https://www.microsoft.com/en-us/research/blog/microsoft-researchers-achieve-new-conver sational-speech
-recognition-milestone

{53 http://research.baidu.com/Blog/index-view? id=109

C6 3 i B AR R Bh & IR I BRI T PO AR Ak 2 M s B R A0 48 22 22 5 XURE 51 5% & [R) 2 (0] 5 M i i
0 B T T 50 XA 5 15 TS I A PR S8 R 75 5 SR 11 30 & (X R 23 ) D)

C7J http://www.acl2019.0org/EN/program/invited-talks.xhtml

(8] http://www.statmt.org/wmtl9/papers.html

L9 https://research.fb.com/downloads/drqa
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Cui % 2017) JE T AR B HE B th T — Fh 3L T BEM A [m) 3878 ik A BB AL RE I AT 5 i 1Y
. Tao FQOIDHEN T —FEE G TS % M A S 7% bl & 1 FF U 06 % R 0000 i %
T IR 2 BT I O i P A 1) R S 2% [l S0 A B el A AT TN L 3o A R R X R
b GEF R R AT A ) 1L 50 45 R R BB DE N 45 00 5 AN TIEM A RAE . il F s R
R 0 7 A A 85 TR AL 4 T 25 R G B AR A S Sy T TR T — e R
S T A, 10
1.2.4 JRGE IR

U R 2R 2 0 T s S I AR 3 R A 9 (b o R 2 BRI S 1) ) 1 X
Yine (s B M) s b 4 i M — AN H A I R BRI % A 32 SR O DU A 3hi L B A
SCA A DTS FE B 2 5 W2 T RS A T O DU B B S B 5 B i R B B T AR
SUTR IR Al T LUHS B HLAS AT 0 SCRR A R TR B CR BMRCR /5 R R 2018)

1.2.5 iy SCF R A B B E 5 S AL B

6 SCFAR B 37 T VTSRS 2 BT 20 T8 JU Ay J B 488 2 £ bR 400 2R 90 2 T 4 i 3l g Y
BFIAEE ik Bt B SCF IR IE A8 3R G B o DT 2 57 HY 1 SO0 T8 R A 000 e DA o f e HY
B SCE Y AR S IC () i) (2838 2018, 2018b) o A IF 5% 400 38K o P b B M R 2 3 7. 1 T U A K SC
SRR TR R G AR AL SO R RR T T AR (2R SF 2015) B — A — B A A 1 A L
U B IR A B L BORTR SE A0 S5 O F 2T T R TIZ RS AN o 3R 2 AR 1o B Y
FEAR ANy v U S AR R B R AN (R AR S 2018)

1.3

BF5E A J5y O T AR Sk B R A BRI B TR B AL R e R LI I K AR A
A EHHRIET ¥ 0 CER BB M LR B A TR ARG S L S 2 OO R SR %
ERFERBAES RGERRRA AR HE T A EWE A LR E R B R 5 i
ARBFTERTH F IS R 2P T % e TR 2 S E B R P50 e TORHLEE e S W F
BREE i TREREEOR 5 A RIEF A MR % iRk Be it BT A SR15 5 A BT 5T 4L P Rk Be A s e it
G A AR AL BB ST 4L R AR L BT AL S B A AR A B S AL R AL R A
RIEF S HITRAEER A SRR ARG S RELERE AN ARRFE LR,
TN R N F HOR OIS B TR N R A SRR B AL S % U B TR R R S 12 0 S e %
HARTE S A BT A F7 2 AR 7 AR B R TRV O P S5 3 1 AR A BT BA (BT L N T RS B
AR F AT BA O BT ST B B AR F R AR A LD

=TI Oy S A B N T R AR L 2 T T DL A A AT O ) A Al R
ST NT R BEMCHLI 2018 4F 3 JT B st R AL T N TR B be. 2018 4F 6 AW RF AL T A
TR RETTEBE - LU O ZE Gl A 4k Sz T RERE RERT S o0 A ARIE S B S 2 ASGHRBT R P
2019 4F 6 JAeatifi 5 Rop S B A0S be . AL LRI AR F o B W AR R 1R 2019
AR5 St i 2 TR

(10J http://www.acl2019.org/EN/program/invited-talks.xhtml
(113 https://blog.csdn.net/bbzz2/article/details/72675622
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TENA RS AR W+ = TR AL RUR I SR 5 e B W B S R AR R
THRAFMMFM BRI E FERITFAERS . RRETL KA 2R 5F SRR T
O EAEXEL AR T 2018 4F AT E AT AR/ BHL U AU E N A . R A AR5 A B 50 24
NER LB HRAR N FER RS, B HREET =W L18 3R T MR i [ 2%
RGRBBRBT T AR T 2017 [ Prit S HL 2 CACM) A AL 75 1 - A SUIR 4 %27

2 FRAEIR RIS AT

16 A SRIE T AP 2 R TR A5 Ak T BB A B B A 4 o D B P AR A AT b AR 2 T B
PR i SRR B A TR T N e B VR D AR BEAR 5 Y 4 . AN Tl B A AR A
AKX F )2 R 8 5 AU S 4l — S e AR . BARRIN UT LA

DX TR B AR S5, 2012 4F, Hinton 1841 DL 25 9 £ C1208E R 51 ImageNet &
GV K TE, — 2825 B T In T VR 2 20w R R A AR . T B 2 > 22 T L B 5 A K A 412 A T3
REAY R S HOR b1 G BEAE T AN RE 08 K 2 I b it A0 2 702 Oy 1y 2, AT T B0 AL A8 B HZ A 0k
B AT Ry CREAE T ) FVECHE (RF5 1) 1) 45 R R T AR ¢ 2 B R T8 5 b S8 M T 3 A PR o 1 L 6 28
BHER A",

D)X T F AP SR ALK I B . 55 B B & 1 Gl — AR L e R AR ) e, BOAR B — 1R
N TR A AA SR EAN TR G 507 SRR W3 AW O wh o e
B R 1232 SRl A A B 7 fie HL A RS N T8 RE R0 R AR G 18 5 OB 5 # 5 4
TRBH K,

DHEAMA TR R EE LM AN TR E AR BRI ARBOANTHRE. EARES
A BEAE AN G R AR S I OU T, 2L TR 55 2 i AR RIRE A KT s AR A sl 0 5 1 AR o
R AR A ) A B NSO SRR

3 RIEHEHINT ST Y T2

I ik 2 o N T BRI 11 R0 5 Ak B A ) A R 1 A 5 X S AR o 5 MU0 At AN (L oy
TR By B LI A B AATDIF BOA BRI IR A LSRR A 1 LIS SR L TRARPOE RS . AT
I 190 RSO BN AR WLt 72 > 7R R TR 2 ) P HOR AR B R R N T R I TR T LU AR B
ARG N S G T 2 8 R R Kl o o 20 7 NS RE KR Lt L 3R A 1 RO A9k J s ). {H [ iy
A AR AR5 N T8 RE B SO i Sl R I T e B A A N TR R . RS R VB T AL R R
Fi R Z A AT EOR TS IR R BT 38 %

3.1

TEN TR REGUSN 3 5 B ps 9 N TR AL 208 LRIk . SR MUV 2R 845 I 5 19
A8 55 R B (T8 55 2 BB R BB IE o AR S AT B 18 5 3 SE AR 48 — A3 5 BT 1A 1 L

C123 — Ml A Tpi 8 I 25 B 52 ) LAGE 399 3 1943 4R, Z 5 AEAR K 09 — BE A ] 9, JF IR 15 81 K 2 50 58 3 1Y)
F7F . 2006 4F Geoffrey Hinton %k #7E(FF# )44 | A Reducing the dimensionality of data with neural networks J2&#f A
Bt 22 J5 L Al 2 X 4 T T A i A LI 2 B SC IR L Al DAL 53 00 1) R 5 IR I R0 B AR 1 s B R A B N T
P22 T 2 TR AU TR B W 2 2% SO TR R EZ L A B a2 A
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FELLBCE AR R AL o 0 28 R 130 T bl 2 0 BT AT D o5 I T 2 B A S A G i B R
(ERP) 1545 8] 73 B A2 1 2y B Atk B 41 HOR (EMIRID 1K PR 9 A 25 AH R T B 4 3 5 DAY i 28 4L
il F T R RRIEOTTE X R IARE 2N — A PRI 7B T K 77 X TR 5 XA
907 DX 73 S FC D RE R B T L DA Al R (R R B A B R A £ 0 i 2 OBGL B AR . 2021) 7t
FER L FRAT i BRI v 55 B 400201 2 BT 5 A N2 Rl T8 5 £ 50 0 Ak B 7 i 22 40 g 1
2P LI A O 0 A 2R A T 2 M 0 2% £ 4% A CLU T o 1 28 T P9 R B 5 T R AIE)
DR 53 2 IR 3 42 T ol 2l PR 588 55 0D 1 A8 2R R o £ B AR 1z S M B A S5 LR P —
AL AR T BT S R D« TS A L B A BT S AT TR . TR
() 40 03 -0 5 T A 3 AT B8 0 R A 5 7 R v A 5 TR AR T

3.2

— 7 AT+ AR 3 ) A %A e o R 98 0 4 B o o) R B 2 o) ) TR DA
Rl SR AL > BT 1 5 G S ) S+ TN - ol Ay 1 AR BT S P L AR 4% 7 P i Y
TERCRE ) AR B W B RE L BFST A ORIE 5 b PR ) 3 A s B 2 2 05 0k 55— D T LB X /NVER
37 ONGRT VU RT R LA R AR B A AT B AT Ml B AR AR BRI RE T L s A
RS AR IR 55 WO s B o T B S IR B0 5 2 0 R 5 2 e 1) TR R AL WLt B
LIRS R AN

3.3

LRI AR 7K — B BRIy T A S SR T A NN S RE SN TR R TIAR R
A=A TR K otk Tt . 2019 4F TR IME R 7R H R 5 2R 2Bk 5 B K gl ik i
IEE BN BREAH OIS ES R FEIIR T EE T AT ERYE. A e T AT L
LB IR B B 3R B AT BROE | OB IR o SR F IRLH 5O TR AR BE e T AR IR
AR AR IE LS T B 5T R AP IRl

A Y IR AR S OR A

AR DAL B R B A - D9 S IR AT AT RE DR =T I

D) IE 5 Bl 2038 5 R0 . RS 18 A AR S A0 B3 I B U A R A 4 TR R R BRI
AR o (E AR T T8 5 B AR ) A9 1 o DA A£G ALk A 025 R R+ T ) TR 2 2~ X 8080 O M) T A
EFFAEARZ AN+ IR 5 A B ik 7 1 R R SR 45 R 1 S A DL S R BE o Tl it AL 26 R
A0 RS A F 42 B AT AR B R R GEb A T IR AT

IR BRI R, IR F 2B YERR K R F R AR A P W F L
BIRFS RS0 I il AP A IE L BB AN B B 5 I SS t A DD RE AL sh A8 58 . 3 mOR T
T I 45 A0 Ik 2 125 20 T SCE R A IR IR) R R 3] R 5 1 A 5 T 22 I [X 2 I Tl 7 11 Bl 2L
Tl 25 ) L

C133 gy JR i ol A 50 HEE T AR PR 970 U 900 2 ol 22 0 55 23 WAL BN 55 98 0 v i SOl 3k 7 A S IF 50 1 2R i
T AT GRS TR IS SO AR AT O 3 B0 T R SO T A BT R AT A BT AR
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3) i = MRBIL 0 RS A REAR BY B3k S B . R SV i AL A8 TR ] 3 5 29 0 7 £ 52 B 53
TR S0 A5 o R 0 5 S T AR oA S S A SCAR R A 2 SRR B Ak B B
HR iR A AN GRS BB L O 7 LS S AR E S R R R A R A

Chen , Jingxia (M), Liyan Wang (Ei#i) . Xiaoyun Jia (H/NZ), & Pengwei Zhang (3[EAF). 2019, Jiyu shendu
juanji shenjing wangluo de naodian xinhao qinggan shibie Z& T 5 & %5 FH 25 B 2% (9 i 10 {2 51 BGR 3] [ EEG-based
emotion recognition using deep convolutional neural network]. Jisuanji Gongcheng yu Yingyong i+8 M T8 5 N
i [Computer Engineering and Applications ] 55.18:103—110.

Cui, Wanyun, Yanghua Xiao, Haixun Wang, Yangqiu Song, Seung-won Hwang & Wei Wang. 2016 (2017). KBQA.
Learning question answering over QA corpora and knowledge bases. Proceedings of the VLDB Endowment 10.5:
565—576.

Devlin J., Ming-Wei Chang, Kenton Lee, & Kristina Toutanova. 2019, BERT. Pre-training of deep bidirectional trans-
formers for language understanding, 2019 Con ference of the North American Chapter of the Association for Com~
putational Linguistics: Human Language Technologies, June 2—7. Minneapolis. Minnesota, USA .

Du, Jun, Gao Tian, Sun Lei, Ma Feng, Fang Yi, & Liu Diyuan, et al. 2018. The USTC-iFlytek system for CHiME-5
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Ganea, Octavian, & Thomas Hofmann. 2017. Deep joint entity disambiguation with local neural attention. 2017 Con fer-
ence on Em pirical Methods in Natural Language Processing. September 7—11, Copenhagen, Denmark.

Geng, Libo (BkS73) . Li Yang (41, Jiaoyan Fang (J5 % #i), & Yiming Yang (#751). 2021. Rennao ruhe xuexi
xinde yuyan guize A WA %% > 37 8955 = M0 [ How brain acquire new language rule ]. Zhongwen Xinxi Xuebao
I E B [Jouwrnal of Chinese Information Processing ] 35.5:27—37, 62.

Gu, Shaotong (JZF i@ ). 2018a. Jiyu fenxing jihe de jiaguwen zixing shibie fangfa £ F 7309 JU{l #Y B B SCF AR5 05 &
[ Identification of oracle-bone script fonts based on fractal geometry ], Zhongwen Xinxi Xuebao " {5 B % W
[Journal of Chinese Information Processing ] 32.10; 138—142.

Gu, Shaotong (JZF 3@ ). 2018b. Jiyu diedai hanshu xitong he fenxing chazhi de jiagu zixing lunkuo xiufu fangfa % T 3%/t
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Engineering ] 2018.36:87—92,
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Li, Yahao (Z=i #) . Jing Jiang (T, Yangji Jia (MI%E75), & Hongzhi Yu (T3t). 2015. TIP-LAS: Yige kaiyuan
de zangwen fenci cixing biaozhu xitong TIP-LAS: — /™ JF 5 Y 38 3C 20 1R Al M 45 7 & 48 [ TIP-LAS: An open source
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nese Information Processing ] 29.6:203—207.

Liu, Zhiyuan (X|013%), Xu Han (B, & Maosong Sun (FMEHY). 2020. Zhishi Tupu Yu Shendu Xuexi HiR K1 5
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W3 [ Knowledge Map and Deep Learning . Beijing: Qinghua Daxue Chubanshe dt 5. i 48 K %% H i
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Tian, Lili (A#{#i), Junzhong Zou (4FfR ), Jian Zhang (W), Zuochen Wei ( BYER), & Chunmei Wang (VE % #).
2019. Jiyu gaijin de juanji shenjing wangluo naodian xinhao qinggan shibie T Bl JF i) 35 FH 4 28 ) 2% I . {2 5 155 ek
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Yingyong AN TEEMH [Computer Engineering and Applications] 55.22:99—105,

Tuergun Ibranhim (H:/R#8 « K5 ), Abiderexiti Kahaerjiang (KM /R VT « B b A PG $2) ., Wumaier Aishan (¥ 1)

« BEK), & Maimaiti Maihemuti (GE& A## « 3L, 2018, Zhongya yuyan ziran yuyan chuli zongshu 1 1 i
S HRIESAIELZ R [A survey of central Asian language processing |. Zhongwen Xinzi Xuebao 35 B %1k
[Journal of Chinese Information Processing ] 32. 5: 1—13,21.

Wan, Jing (J7#), Ling Li (Z#), Huanchun Yan (%% %), & Shaohua Wang (T /048). 2018. Jiyu VS-Adaboost de
shiti duiqi fangfa 3£ F VS-Adaboost f5Z{KX} 5% )53 [ An entity alignment approach based on the VS-Adaboost al-
gorithm ], Beijing Huagong Daxue Xuebao (ziran kexue ban) JLHEAL TR %% (A RBERD [Journal of Bei-
jing University of Chemical Technology (natural science edition)] 2018.1:72—177.

Wu, Yonghui, Mike Schuster, Zhifeng Chen , Quoc Le, Mohammad Norouzi, Wolfgang Macherey et al. 2016. Google’s
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Yuan, Yulin GEiR) . & Dawei Lu (fi5g,). 2018. Zenyang liyong yuyan zhishi ziyuan jinxing yuyi lijie he changshi
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Geng Libo"** Feng Gefei"? Zhan Weidong' Yang Yiming'*"’

'School of Linguistic Sciences and Arts, Jiangsu Normal University ,
Xuzhou Jiangsu 221009

! Jiangsu/China Collaborative Innovation Center for Language Ability ,
Xuzhou Jiangsu 221009

*Jiangsu Key Laboratory of Language and Cognitive Neuroscience
Xuzhou Jiangsu 221009

" MOE Key Laboratory of Com putational Linguistics ,
Peking University, Beijing 100871

Abstract Computational linguistics had made considerable progress in China during the period of
the “13th Five-Year Plan”. Inspired by deep learning algorithms, certain breakthroughs have been
made in the basic research aspects. In the meantime, this period also witnessed valuable applications in
computational linguistics in areas such as speech recognition, machine translation, automatic question
and answer systems, knowledge resource construction, as well as language and information processing
of ancient Chinese characters and other languages. However, we are still catching up in many fields.
Moreover, the dividends brought by deep learning algorithms are draining away. To win the competi-
tion, we need to conduct basic research on algorithms, the neural mechanism of language, and the na-
ture of language comprehension. We also need to invest in training interdisciplinary talents and
strengthen research in emerging areas such as machine language ability.
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