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Bt T GRS B, BN SEEE & PR A A0 EE AT B~ X AN ) ) 2 AR AT ) AL G ]
BB BB VR A AL U DL a8t B s i Bk . R TAEHRARE M Klein 25 92
PR H B T 0] A 4B S5 A 70 B U7V A Chen 25 1931 37 Y O 3 00 4 N 48 IR A S5 /0 A 7 1
3. W XTIk
T A G AE = AL, B T TS AN o S TR0k 3, 18 ST 26y ey k4738 Xl
AR R SR R R R R CRLFE R X [A) X SR AR R F A R RS s KT FkuL, &
ST TE A EARE . T SUENT « SCRIARE SCHRL P SR Z8 5 5 R IR0 s 6T 5ok i,
TS AT B G Wl AT FR ARV AR AR A R B A R SR R . IR SUE BE R R BB AT
FEFR AR SCAS N2 LA, AT 4 2 i RS o b ik 194961 2 H RE S 1S MR
4. FWHRFR G R 5 RBTTE
ARSI FIRZ AR AR DTS ERMEENR . BB TR AR S . SRR IR
RS R —Fh R . B AT ALE MR AR SR O sl A m a 08) g TR, @il
FELI B 48— B o 25 0] T SL AE S 755 AR O Horh, gt RR i g 0T B
B2 S FR ) F o AR IX A 7T B e 99~101 B AL, TEig e NI e WLas, BARFMRIE S/ 5 o
RS S, AR DR AT R gk T e k. Sk an (7] «rp S B a1 BTk i —#F, G5 (a1 i)
AL, Tk EAE I F R B () oS B, (B R A AT DU Fh S BREE A At BE I R 5
3, EiEH AR EN R D020, R, GnDEE S RS A MR B T O R E S 1 A SR
iy ) R

3.3 ARIEMIK

SRR F AN G ITE 5 3RIE o WA RIS SO S W SO SCRI G5 R BE4T B Sk 70 Hr /g i
FTEAT TR REIATT, B ERNLASTE 5 PLAR I I i — > F PR . LTI I E RS 5 A HE
55, BIIHLESBE . BB 2 A B 18 5E, #ARH T X S 5 5 i 1E SRR T8

HARE S B LH R R R IIREY, SURFIRITEE T T BB 5 R BIE S ) & KR ik
R . BTSRRI Y B R, RN EE P DA 4R A5 T ALY one-hot [7]
B, HhR 4ty 1 KRG 0o ZIMBRMERT, A7 AR & R R R R IR . 1954
4 Harris fE (Distributional Structure) FISCE H#g Hial 4SS, £G4 iadS A —
FESCAR RN AL 193], 33 FhoBE T B R 5 (K SCR IR U7 ik R RESR FH 05 B DL C 1R 7 SR BUREAE
FF SR S BT A R AE, A28 5 S SO B 0 AL, O BLJC il an] i 22 18] (0 1 SOR R
oA SR ) B R R TR SO R FE &, R0 B n] DU )i | A) R 5 (R 18 SRS VA A
. Harris M1 Firth 73 70F 1954 A1 1957 SE5EH IR 1 18 1 /0 A SRS — ANl i SOl =
TOCHRE, B ETR SO AL ] 1 1 S ARALL 1103, 104] IR AR 4 g AR o 20 D) 4% gt 2 3 1] 1 43 A 3 )
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EE WS

FORMIP R FERAY, Horh, w2 W 2% 2 3 4ok 27 21 73 A 2 m) B R i E VAR AL . 2003 4F, Yoshua
Bengio 55 A\ [105) $& Hi 28 IR 215 5 1520, SR VIR 2 (1) S8 ) B 3 n AN A0S, JF LR BR A2 )
n JCIEVEETY, FRE T 94 ROCARK IR i . Tomas Mikolov 25 A 80 7F 2013 F2 H A CBOW
A1 Skip-gram PIFIERL K] Word2Vece J73%, BROKTEIAL 1 18] 1 () 70 A 2 1) &2 23 053k, AT AT BAFE 70 ]
FH g T SCAEE v R0 S 1A AR AR 4 ) 3R R - 2017 4F, 241 BAF tH 1) Transformer £
20 (10613 3ok 1] YL 16 79 79 L B 1 7 R e A A ] Y 3 T SR AF SCAR B8 R b, 2
T Transformer ZEH) ) KA T ZriE AL G BERT!O7, TransformerXTJ198l, GPT3109 ZE7E & IiE &
S GSZANAEE SN € N i 72 W < () T W 61 = o7 N D ES = Bz LY DA

I3 AT RO R TR R R TR T B ARTE 5 R MTHSRL, BORIREE 7 I S T B 2AE 5 b3
RS A, HES) T SO PEARFNNL 25 80 3 55 N (1) Rt R R o (B, I J7 18k = 0 4RLFE SCAR T
NAEERAAT BB, TokA SO ERTC B S RO 51 L S ) R B () 25 i B SR S
PG 0~12) S U AT B AT AR B A b T VR ST R R ORAE B BRI X ARG
R, AT TS50 B

T ST oMb s FARRYE AR 5%, BRI S Ane)is B 2815 5 M B e B 00, LA AT LA
BT ERNE R (Wi RIA D o BARGFE AT SR I 7 Ha i s S, RTINS OE R, LA
JAG IR RN A A TR R 18], [R 240 F ARG S AT — B, B XA T TR
TR Geit (R FNRR 22 WX 28 (R TV AR o RS H T TR0 22 I 28 TR SCA BT B R e R 1 AR K1) ik
W ABRAZTTIEA SR SR ZIAMOR B N TARE s, i 5 ) G v AT T, TGV 3 R S X
HfR . B 7 RIRAE S HTAL, BRARSCAS IS SCBS AN TEXS AR I 34« AER) T4, 55 Hris e fa
NI ERAR] 7 51 53 7 G BRI ) (VR S5 R, B AR S5 M 73 M R AR S5 84 3 i o AE S5
SN AT T R E A R SRR, B R AR BB 25 S0k, X2 1957 4F Chomsky!' 14 657
(1 & e A BRI —EB 0 o WKAF G4 S0 32 2 FH T 2018 1) 1 2 ) PR SRR &R, B 51 1959 4F
Hi Tesniere $&HH B0, FERI T, 25K 70 BTt 70 i) B g Bl & b ) 7 2 A A AR o &R, H
B SR b 53 W s B 45 W T DB A 3 1 Lo TH BB & R — O R RS B i 2 SR IE &
BRA L EIANT, R I 7 ORISR, A REELMR AR 3o (HA2, T VAR THE 5 i
BT Bgs RR, B SUARZ I A RE B E TR T BRI MR 1116) . X (#3001 70N 04 3
SRR HTAER, LA RN T 5 AL 15 nl AR SUHh A =) B SE A A, N e L) A)i%4h
Rt T AL AR5 5 AR AL 15 00 2445 ) |

5 BARRR 1 A RETE L )T AR S S S AT ORI A, 3 TR B i R IR R I RE
71, W5 <R WBER, BT SCRHERE I RE 7. AR SR AR R R T R R T8 8B5S T S
28, Lk Prolog JYAREE M FE T — B il 1al AN R F R IR 22 484 FE 1 35 R0 DL 5y 7K ] SRB 58 AR R R A
PRI 45 D], X Se VR KA T A MR HE B AN U5, (R AE AR 58 & 1 00 T B Z 2 AR ALLE St
HRe 1. TR, BERES IR, FRZRIRBE R FH 2 TR0 22 I 2% (1) T 1R 5 2] SEAR AR & (1)
TR o XPNEET RN IR M PERE T4, AR 15 B A B b 2 AR AE I AN 2 PR T 5 0]
ER TCIE AT RE 0 0 15 ST BRI HERE (18~124) B HoRe J T 755 @ B RS G SO S S B TR 522
I ABATE: SCTESEHEAT 45 G 2 ARRFNR R TR B Fota

3.4 WRFAZE

[FITHEAURF AU BT 77 T — 8 BARE STk E RS, — AR B I U7k, 5
ARG E XTI, BRI A . BT VA R B SOENARER, KRN
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HERFE A5 R

IR KR —H50E F R 5 ARR A, s L e s B IRah ke et Al ds 5 =) 5 i
PR 28 T7 15 (BRPRIRE 2 2 0716, XMTT AR E NSRBI WTE 5 Gkt v] DL 5 Rl 2R =) 2
7o BATR 20 00 X Py A 7 V2 AT e A 4

IS W RS

H T HARE AR FJE T N PRSI T 2 77 AR RIRF 5 R Gt HH N HE 2R AR AE
B, DR L B AR TE & AL B R0 7T SR AN 77 v o 107 — AR M S A EOE SR
I 7045 20 NTE 5 B8 I B0AIR, JH9NTE 5 A0 AR, DR #7 o DI a0 AR 1) ) 45 2R
(77, BEAR PA bR SCTERABEAE CVE ST ) R 14 S F R 9 28 251 R0 7 3 (e AR S i 12221, 45
, ATEWE BRSO KRR

G = (Vn, Vt, S, P)

V, = {S, NP, VP, N, V, Det}

Vi = {1, Mz, B, — )

S=S

P :{S — NP VP, NP — Det N, VP — V NP, Det — [—], Det — [—H], N — [/NZ%], N —
], V— [1B]}

BT FIRRUN, 5 TR R B E R ) by R AR IE avE A, A B B TR R 2 ik
NEEATI . 5, MWIZERT S S TR, BT FH-HTH R, EHETE P hod R ok B
BAG R E bR, FEHTEERON A A L E 53 [F) ) 5 rh ) SRRl AR DL G, an DL RS R D, JUIPR 261X A i o
G, MREXANG)T RS BT R, B Bla)ra R ik, Bk, £ Bk S
o, RPN
(a) Wt S — NP VP #, JoVCHEC ], B8 A1 AN/ — R,

(b) i%&HE NP — Det N R, JGULHCHA], AT “—AN/NEIEE— R,
(c) HEFE Det — —>, ULEL “—AN, WA “NMLEE— R,
(d) &£ N — /NZ, ILAC M%7, @A) gt — R
(e) E#E VP — V NP, JCULHEL A, 18 A)F Bl — H ;s
(f) &+ vV — B, UL <8, $tEa)r «— HJ,
(g) HEFE NP — Det N, JCUCHELHIR], 8B A)F «— R,
(h) %4 Det — — K, ULAC “— 7, @A) M7
(1) &H N — 2, VLA <%, JostE a1 .

R R AL, AT DA T “—ANZIB A — Rl B aEm Ros NI 2 Br

ZNIEY AP
2. BARIRA) R TT %

NRIEE ARG S, NSRS S T, NHEIAES: Bt
B ARIE 5 IR 2 M A MW AR XERE T h R S REIR o TR S LR . B s ik a £ 7T AL
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CEFAANEIEF IR

12

S
//\\
NP VP
A NVZAN

Det N v NP
/\

one kid chases Det N
a cat

K2 AlEM R

Figure 2 Example of a syntax tree

RN ) A A, AR A BT THT ) Bl AR BORFE B AR R A L, B B B et — R
Kevt, BE IS E IR G AR LS T, R A BN R R TR AT 4

BTG 0G5 THE A RS B SE 5 808, AR TR B (briEdE M
I RESE), PG 2T R IR & A R A L mT Re 1 (R R0, kT DA AR 3 >k
THEARE A I AT Be &S 3 77 b Ak DAE 5 BB BT ik AR i, RN o ot
TEIERAY

S BAE EbR Tt E R TR AT IR R, iR I E AT s AN
AL LR AR P(s) = p(w:) X p(wa|wr) x p(wslwiws) - - plwilwy - - wi_1).
Horb, PRAESE @ AN w, MR RO AR i — 1N wiws -+ wimg PUER. 4T EIRTT
%, AR no— 1 ASEARTIN R — AN, B2 n oA B A, B, —ooiEviasi ATt
HRER p(— NN ZIEE— JA)=p(— [(bos))x p(/MZ | — M) x p(BHEE | NEZ)x p(— R | 1B
EE)x p(H | — ) Hrhr, (bos) NIFIERF. — MR IR RAMAETHR T plw;|wi—1) BIZFAFEE
e Plwilwi1) = 72251“’%_1)

c(ws,wi—1)"

one kid chases a cat <eos>

A A A A A A

1 1 1 1 1 1

1 1 1 1 1
hy » n SN —>| hy H hy | hs
A A A A A A
%o | 1 | X2 X3 X4 *s
<bos> one kid chases a cat

K3 PRI AL 2%

Figure 3 Example of a recurrent neural network

A 22 W 28 1) T 1 3 BT FUARART B U AR S5 AR ORI A 22 X 2% 5 M AN AR AL A 22 M 2% 2 8. i
b, FRATCASCAR R IR 1) B ], 38 A A 20 D) 2 A2 TR SRy 5] oK A 20 e T4 28 I 8% 7 36 1) R A Jit
Bl IR IR L AP P LE 1) — i, FEACKE B PR A5 B AMCEE B ARBOC 2R . filan, iR B



HERFE A5 R

THE A NMZIBE — U, e 7o AT R ERCARATROR, TR SCRTRIEAK KA ZIE
MMM T . G 3 FrR, PR I A AR AR B ) R R AR ANRNE, AR 2 ¢ 4508 B a]
IC wy FibS N —DSUE R 2, M E— D2 LR FE by BATHS, BRI NZIHE
JZ A

hy == o(Wanxy + Whphe—1 +b),

Hrb, 75 9= KR B XN 0(2) = 1/(1+ exp(—2)); Wan, Whn 1 b ZERSH B
RUH H A eR O f R A BTN T SCRTERIMESR, 3 I H i bR 802 e MR R 1 58 S5 4 K-
Loss=— Y w;logyso FH, w; AESL T CRENL, v AFHRZE MR by TR SO 3 =
Softmax (Vi he + ¢), FH Vi, F ¢ 2B SHL

FIA FIA H bR eR BE B TO ARV SO B 22 2] B 1) S 40, (EAS BRI AT Dl il B ognE)is
T T SRl A R, 1R FEAAGR] CRCRRR I, [FR, )7 R e B AT DLHORE
BRI Je — N I 20045 B 1R 132 1) B B 2 BT K82 1) & i e KBl i fb 45 2R

3.5 CBAMRHERM

BUTIE 5 U SR AT AT I BIME N — FEER RS 5 OREE, i I 1) 2 ) e, B REZ
B IR H 2 BN R RBOCUTT S BTUE, B ARTT OS9G o

1 SRR A
P S AR TR 4R FR (S 8 R BRI . R R SO IE), S
A5 SCERE R B 4 FE /N5 T . SRRt 7 s 2R B 28 S B 43, (E R T
T RSSO S B RN, ARG (5, ol B0 T 2SR B 1 B
RS BRMOFETR . AT SERRIR AR (7R, AR, 1P
KESHOUR.
2. BUTIGRS ol AR b
FE VR 2 53 TR B BT T 1SR 5 AT b 6 R0 AE 45 O PE RS, (EL 1 T 20 o
FER A SOR T ARRE, T AT 0 4 o B — Vo2 BN V8 2 WEHAT T TAMRAE, B TErksh H
P BIRARAE A R . A B BIRO S R AT e, DR LR 7 R M 0 B T R
MR, MR R LA FTARRERE T LR —RESA A SN ER R I 48T
SUEF S (B B S 1, HET AR TR R . Hefn, I/ T 75 2 T IR I A ST,
BT DL RBP4 AN 6 F P A P 0 B T 3544 . By
DL A0 45 B )
3. B P L ST OB
S I VRN AT M I B, SR VI % — MR BOTFR T, Ttk LR
IR AL IE TGO, 76 35— (225 oI 2R MO e D PR T B (25 . R I 0
TS5 BN T S R A ELARAO AL S, DR 55 T LURLFR ELZ8 1007 R, 7 B0
il b2 ST TS A LR B JKEL ARG L2 STRE 0, BRI B RO 55 T A2 51, 7E L3
Tl LRI 51 45 RIS IE U ORI, — AV R R B 4 R 72 3 A, LAk
FIHUH [ LA ICR.
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CEFAANEIEF IR

4. AR — B SR Bt

DU 1R & TSR ™ AT I AR A R B AR, N SRRk B B R
B EAMAE 5 RIERTIHK . RMNEAEZ B SN, R N Z MRS FEA RIS
B IF BAGHERE LA AT LA 2 — AN HT RO ERE & 3Rk B, 225 <RI XS
I, FATNCATGR BRI LRI, BEREA KIE T 9F 2 —kKEfH
KT KR SR BTG I, RIEZ AT MR I, AT Ay BRI ) H X A
KRB o« KU 2 MRS SR A EAN R ANIRAUER, PRIRER & A 2 MRS 15 BT R /I A
FEHAE AT o

4 BEINNMSESHEXLL

M BRI A 15 S A RIAE S THEUEGE SO A RILES 8 5 PR R A — 2, #R R
MIEATE 5 S TT IS IT 4G, kIR LA & O SE ORI SO T, e 5 AR I FAR S AN AT
K&, P SR VR AR IT 1A ) SR A AR K DO 15 BRI TE 2 R A PR AR B — Wit sk
— BRIE R M TR ME S R SR 2RI SRR MR RS IR
PERE” HOJTi%. FERTTURAE L, 1 5 AR F0 0w A T8 1 e R B T 5 v S 7 E ok
TERED AR 7575 3R 1 A EE T PR U R e T UREL, 1B F AR TR S
B A EAS BT YESEE , AR (1 22 (R RAL S 2NN [RIERS, AR A AR A R D RExs 115 5
HYRFIRIEIER, BHEMER e M Outtar M 3 F THE AT UL T SN s o ) o A
TR, BRI G N TR RN, UL IO P& TCR I IIRERN S R, TG0
P/ Gl

b S ORE S NRANE SRS ARk T EORIIBRRATHLIE . HhERAE TR S A NS O
SR SO L2 B o V5 F AR RORIT 0 1 B O0E N SR 5 1 Ja B R S e e Bl il T HROR %A
FRIRRE, RTS8 BT 52 PR R AT R R R R, k= W LA SR i HLAE B 1 R B
B, b, X FRNETE CRERAE, 18 & AU IR Q2RI 118 208 SCRAEYESE, 87 1 H KR
BRI, AL T e R, (H i TR ERGEREI, D ICRE I IO s B B A
FTids KRR 5 5l BRI T4 SO B 2 AR e R A R AN o 577 s AR M B e . [FIRERS,
THEE S A SR PRI T A I E s ST SE PR B T R RE , AEAE S T S A SO W AT . A
BRI 2 e AR AR S5 T VERE, 10 2L T AR (TR PE AN SRR SR IR BRI, 1
N=AABENFEER “BE T, 165 AR R T AN TE 5 B A i

N ARNE R R RO ], 3D R B k. R ANRE (B RAEE E, Wang S8 A
(28] B ST T 4 QAR AE R R AE o AT T3 A3 P A A R BRIV R R R T iE Rk R G i 363
FRIRNIC 2R s AL 18 SCRFAE ARV R0, DI T PR ORI S RAE R S R B g — P
W B SR B RAL 2 BLE 5308 R SORBORER R, B Bl SRR IR RS . S
SRR, PIRPSRAL AR RS A RN T AL 1 R B RN, AN TR R e TR il R AR
55T PR F I LA XA S, T T SCRME A SRR LA ORI 1, 5 RN 2
AR DA o PRI, AT G5 i SR ARIAE K R AE 2 A, JF B AR B R 48 157 0 1K
AR TR 7S T R G it SR 3R] 0 SCHEFE W] B[R IR A4 5 S AN SURFIE . X Tt — B i K
AR AR 5 AR R 2L, (HRRXA I T2, ek B S SRR . YRR
G2 RR R II W AR  EER BARIE SCHERE, DA S b, <R IR, BRI
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Table 1

x1

EEAHMES HESENEEN R, &

Main concepts in language cognition and language computation areas

Language cognition

Language computation

Language processing unit

Language is organized according to
different levels of structure
(such as morphemes, words,

phrases, sentences, discourses, etc.),

with different levels of information

(phonetic, grammatical, semantic, etc.)

Word is generally used as
the basic unit,
and they are integrated
through language models

such as neural networks

Word representation

The neurons or neural networks
related to the word are activated.
It is generally believed that
the neural representations of
multiple words can be

activated at the same time

Encoding words into a form
that can be processed by computers
(such as symbols, vectors,

matrices, graphs, etc.)

Word form analysis

Morphology information encoding

Remove the affix to get

the root (plays — play)
or transform the complex form of
the word into the most basic form

(are — be)

Information integration

The process of assigning syntactic
structure and semantics to

the corresponding input words

Analyze the semantic and syntactic
information and their relationships,
then combine word representations to
form the representation of
sentences and discourses through

a composition function

Multimodal information

World knowledge (common sense)
and language understanding scenarios
can affect language processing,
which may involve the interaction of
brain language networks with

sensory and motor networks

Associate language symbols with

other modality information

Task effect

Language comprehension is regulated by
cognitive functions —
if cognitive functions such as
attention and working memory
are adjusted through experimental tasks,
cognitive neural processing of language

will be affected

The parameters of the computational
language model are determined
by the objective function —
once the objective function of
the task changes, the parameters
of the computational language model

will change accordingly

MR LEA R 22 TUHEAT S A ? X LR T AR T AR R 7 R A T [AFEAT AR AR T ENHERE
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CEFAANEIEF IR

BT A 7 b3 1A R I )2 5 T DA LA A b S ) ) AR R R B

R, 18 5 TH SRS A 2 A 1YL 2 SO, SR TRV 3R s g 28 AN T R SR 1) i, 3o ) 8 1)
(5% R GBS TR A5 B o AR B AR AR TR DU O AR B TS 5 75, WD S8 % T & AE
55 o ERARIX TN AN T ARE ) () B AL R T 20 ik SRR SE R S AR 55 0 2, (ER IR R
VB S A SRR, X6 T ORI ey G B Rl VA 0K — T R e BRI R 7R o NIRRT R
F M FH IR LG AE A 325 L PR ST T DUARRE N HOAT 92 80t ? TH SR rh i 1A A5 B 35T T
A A 3 AR TS T A R DL, XA IR R 75 thm] DUERE N (78 5 A BB ? T At
RS T SRR X 18 5 AL AN AT, N R 75 A B AR A B AR R 7 85— R B4 B T
TRz AT HLA FRD ] L

£k b B E RN 5 U AU R OQE IR AN A AUE T A IR, EHEIOPIE
R 22 53 T A XUT5 e B R R s AL . B, AW AEE 5 B AR T, AE N i R g A 2H
BN gAY, T H AR R D TARCAZ SRR T RE B L N % 5 i R AT A
R 16 R — s R — ARANER SR, HX— BT AN ] A G i 2
TR SR AT CLAE S8 NN Bh 2 B it ER, BN NIICAZ « R D S5 A I8 0T 15 5 TH R, SRR AR
MW VF 2 B ZEAAIR, EARSHITRE S Mastd. X, S SRRy, EVL81E S P
AR, IR R R R B A N R ROR I AR AT R A 7 30 IR W o B 3 S BIiE S
HA RN 7F AT DL E 507 o9 N RE A Al AR Fe s it — e i Bk . B2 WH LS
RIBBR S 5 ANES 6 TREAT /4

5 INHS5HENRME

IEAER, R HIBE TN BT IR SR BN FIREE M T A URE A SR AT 5 Rt 7T . R il
S ERTE S N RIRTE 5 TS AU TR R AR AR < AR

5.1 MABESHERENES AR

AR, BB 2 OB SN O A BB 5 TH 5T, 18 B AR SO S8 R A T R 78 A\
B S BRI R . IR TR SR I B3 () ¢ A R AL AR AL T ORI R, T, AT LA T4
Mri& s, AR HAAE S M LR BRI 7 BERAE 1. Bk, X7k mi
BB T A IS SR, SRS R E F U SRR G A S B I, e R FH G A S PR RO R
i 1 5 AR ) . R T 2E R VR I BB TR

TE R i 4] R AEME 218 SR A) R E, 2008 4 Mitchell 25 N P4 1E (B}&2) BERFCE, AT
NAE B4 1 B ) EMRT £ vl DA e s (R e R AR 2 . Bk, AATTREE T 4k
Bel 2 60 ST (B R + 1830504 B MR #0805, 7288 R BB R R 3 A BIX 60
AT 25 MRS F AR RS (an, B U Ul 15 RSLIUNE, HUERIE R 25
MR E. RIEFIHE A8 XEGE (leave-two-out cross validation) 772 I 451X L 3K IR [A] == T
FMRT i 0 B )R — AR AE SIS UE AR 2 Tl 2 AT ) EMRT 08, JRAT L SE 1 fMRI 08
HEAT X AR IR Rf 2 o 25 R B, RIS fMRT 53 Hh 42 18] BT s R i s A =0 2 A 538 K
FEENUE B 2R R, $eoRn 1A R BURN MR B0 2 (R A7 A ELFE T JO B2 R, PA SRR
AIE 4 )1 S B S KR s BB M . XA TAESAE 1 DA R BRI 15 SO 1] (1) 56F Lok 2 St &
RAERISLEYE, FFRE T AT DA 50 B AN AV A B SR B 77 7%, Ja R T e 8RR 2 A AL TAE .
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HERFE A5 R

T MR LAEZ 2016 4F Huth A B2 REAE (HAR) BRISCE, AATRIRIE S TH AR
4T BRI FEAN R B 1 AR RO AR E RN P AT b ) o Bk, AATTRAE 1 Bty 2 A2
IR PR E GLAEE 10,470 ADNASFE R EAR]D I IMRI Hdfs, 7ETERE i 1 985 MlE A F &
TR FEARNAE AN R T SO %, #5538 AR R SCA g ot g R ) YA 985 ANJE AR
LA, RN IE T A 985 ZEm) & o ARSI T ZRIE [ REARY 45 985 4E1A]IL ) B i
I EMRI Bl i AMR R . Hop, B RS RR) “o85 XAARANH KNS EGERERI S 985 MG
SURPERI RN RAE . G5 RN, A FERA R 0 R E SCRAEE 170 AU, AN RIS SCRAELE Ry & 1N
X AT g% . AF T EIE Mitchell £ A% 25 ANMEGEIE B & AL KN RALAI ST, Huth 55 AT
PEE AT A T 985 /M SURFIEFE A AN [FIAR R B R AR, FROGIER 1 BIE 5 v S A A
B 58 R 5 5 B i R AR

T8 KX 8 5 15 B AT EALHIX — A @ L, Brennan 2 A\ 124 78 7 K2 R A R MR IE 2 E 240
SERIRINTA) 51 o AT E e RARBARET CZIE 22T ) 55 — BRI ) IMRI 885, SR )5
MM — RITEFAER (3G T 2 H R B FAEE AR o 5 FREAORL ) 7 M )7 %
2, BOERANER AR ER RS MR Bl 8m = 708 o Horb, A3k 5% AT DL eV AR S A2 451
IR AR B R B AR O, W R NAE SO I B A R R g TR T ST 2
IR A EER AN AEE R R TS B B A L AE AR, MR Z ORI SR B R B4R IR 5 IMRI HE (9
FHOCE R 12 5 o 45 AR AN RN V2 A AE R 5 W2 ey, T S R e B P s X 45K 7
SN LEREEE S, $oR T R 1ETE 5 PR o2 R B A i n 07 :CAE 245 B

5 N BRI F0 A 2510 5 T SR s AT MU R R . R TAR b — MR 1 1
f& Li SN 1250 R FH 22 Rl 5 oA RS TR A A 22 ) 44 A5 TR SR AFF 55 K oG FER A A 1A 4 4R 9% RN IRl 2 4L
il T AR S AR RIE B A, 40 SO AR R B AR Cea”) T 9E SN 23 [X 73
(“she”, “he”, “it”), HrLAJY T IRFCNGAE PEAFFEAROC B AE fe 1 KB 1 ANSZ AT 5 5 e HX) 38 Y AT SRmes
AbATT 73 )RR T rh SRR B iR D SCRBE AR ST b S SRR (/N E ) 4SO E IMRT 0408
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[ PRI R 22 S T i

2. KRN 2 . MR BT NS 1 — A BRI 8, T CLRBEANE T O BdE (S
B DAY ZR AR ok e 5 o AR 55 I Bt AR &, DLSRTHR R e

B, Klerke %5 A 192§t —Fh 1T % 5 5 U7 A5 IRED MR 5 A5 IR AE 5 . it
TR0 = 2 S R I 4 Y, 2 04 P A0 MR 16D, 2 94 P 0 4 7
GESARI, R AE 252 51 107 T AT A IR B MR 51\ TIRARAE S5 7, ST B 1
B Tiwalayo S5 (1951 45 AT T —MAHC OB 54 5 V6 25 OB B T — Ml i B 5
AT A, R T T ¥ M b .

JAh, Malmaud %5 A 134 35 FRIUBREDY 1713 \FIBHEERARCE S5 1: Barvett 25 195) Y4 0E)
WA 9 FIRFAE I\ BAPERRIE A 4 SE IR BB Mishra 25 A 0900 S5 IR0 BUR L T3
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Figure 4 Schematic diagram of the cognitive experiment for natural language understanding driven by

computational theory
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Cognitive functions of human brain Build a computational model
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=  Mechanisms of representation, Dialogue systems
learning, memory, et al.
Machine translation
=  Working mechanisms of neurons
Emotion analysis

= Brain activation and behavior data

=  Specch recognition

Brain activation data Language computational model
K5 NAEIDIRE IS K RO & TSR AR e
Figure 5 Schematic diagram of a language computational model inspired by the cognitive function of

the human brain
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Abstract Language understanding is the key scientific issue in the fields of cognitive science and computer
science, but the two disciplines are very different in choosing specific research questions. Research in cognitive
science focuses on analyzing the working mechanism of the brain and describing the brain’s response to language,
while little research study the brain language system as a whole. In contrast, computer scientists focus on the
efficiency of the practical applications when choosing research questions, and often ignore the most essential laws
of language. Then can we combine these two disciplines to bring new enlightenment and insights for building
intelligent language models and studying language cognitive mechanisms? The following first reviewed the research
question, history, and methods of language understanding in cognitive science and computer science, focusing
on the current research status and challenges. Then this paper compared the commonalities and differences
in language understanding between cognitive science and computer science. Finally, this paper analyzed the
existing work that combined insights from language cognition and language computation and prospected the
future development trend.

Keywords Language cognition, language computation, human language understanding, machine language un-
derstanding, interdisciplinary research
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