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A HAARIE

e Proposal of the concept of machine translation (MT), 1947

e Development of the first MT demo system, 1954

e Artificial Intelligence (Al) + Natural Language Understanding (NLU), 1956

e Association for Machine Translation and Computational Linguistics (AMTCL), 1962
¢ International Committee on Computational Linguistics (ICCL), 1965

e ALPAC Report and Computational Linguistics (CL), 1966

e AMTCL was changed into ACL (Association for Computational Linguistics),1968.
e Natural Language Processing (NLP), 1970/80s

e Human Language Technology (HLT), 1980s
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R&RMEH

ChatGPT
2022.11

GoogleTrans., 2006
Bing Translator, 2009

Baidu, 2011

|

TAUM-METEO
1976 SMT

1989

IBM-701
1954 /
| ALPAC\'
1966
| | | | |

GIZA, 1999
GIZA++, 2001
Pharaoh, 2004
Moses, 2007
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2E 44 &) i 5 4% %, Lucien Tesniére, 1953

&) % %454, N. Chomsky, 1957
8) k&R AE L, V. Yingve, 1957 e

HAEE/ /K o
A - EERENX:
CBWEN. | WER%
- FITEFES]
' n-Gram model, ! NN, RNN
H =\ ) =] : HMM, SVM, > >
EE |'_5E3:)( ?&V%EEH ; ME, CRFs ): LSTM, Attention,
| —&-#—""1  Transformer ...
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e 202353 A 14H, GPT-4.0

e 20242 A 158, Sora

e 2024F5H1H, GPT-40 (Omni)

e 20249 A 128, ol-preview, ol-mini

e 2024F12 A20H, 03, 03-mini; 20255
1 A31H o03-mini £ X _E %

e 20253 A25H, OpenAl = # GPT-40
¥ Jm B A% A AR T R

RNigs RS Ht

2022511 A 29 H, OpenAl % 8] &K % ChatGPT (GPT-3.5), L+ F
P VAR R1E S 097 KR PMEAT B AR, R LAR 7T VAL R 4T a9

e [ LaMA, Mach 2023, Meta
LLaMA 4, April 2025
Vicuna
e StableLM (April 2023, Stability Al)
e Grok 4, July 10, 2025, xAl
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¢ X L—=(EE), E8(F%), Kimi (BZEMH), X, 2XGY),
BXTFEI(FTE), BILUEITT, 8l £AEY, HEM(HFZ), XX
%1, Alpaca/ ChatGLM(& i£AI), DeepSeek ......
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Wayne Xin Zhao et al., A Survey of Large Language Models, http://www.paperreading.club/page?1d=158688
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A CFS BN,

Deep learning

Statistical
20 years

Rule-based
40 years

To be or not to be,
this is a question.
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Before 2017

e Machine translation

e Text classification/ Sentiment analysis
e Automatic summarization

e Human-computer dialogue system

e Information retrieval

e Automatic writing

e Speech technology ......

N

CL/
NLP

After 2017

>

3

e Machine learning (ML)

e Image processing (IP)

e Computer vision (CV)

4 N\
Transformer

GPT/BERT [
\_ _J

]

ums =

After 2023






A ACL 2025

® Submissions: 8360 51% from China
® Accepted papers:

- Main conference: 1699, 20.3%
- Findings: 1392, 16.7%

» 67% of papers have “LLM” in their title/abstract
o 9% "GPT”
o 8% “LLaMA’

o 2% “DeepSeek”, “BERT, and “Gemini’/"Gemma”
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A A] 7 0 Y 2518 -3

® RBEZLINFETFEIRL ACL, ICML, ICCV, AAAI, IJCAI, NAACL,
EMNLP, EACL, AACL, COLING .....
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® KiESHEAIZHIR CL/NLP o) FY& R 5740 ?
¢ FARFAWIEMAE XIB SRR ?
® FARFRTIEFRAT, MIRHNESRETA?
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A 43t CL/NLP

® ZIRSIEEREMNEANIESIER Thinking

M A Bi e
® H=IIFBFHLEE S
® B, KEEF. ZZKEBEBIRE

Vision ——

///// Voice

Speech
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(Encourage innovative research that goes beyond LLMs);

PULAEANSUMARNERANBETAERTEZNERNHLNFE

(Retain one large-scale comprehensive conference while making
other conferences more differentiated and distinctive. )

> B AURIETNIRE

e 50 authors with > 10 papers
o 23% of all authors > 2 papers




fMRI image Voxel selection

U

Stimuli

® &
fMRI - O o oe
functional Magnetic L R — O oo o (v |l®
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Resonance Imaging f? ®

0 Word
embedding Decoder fMRI vector
Decoding
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PEIEID, @3 %18, #hiE. FRE, &G
16724, 10%, H/AN1EC £ 364,

25/48



(1) DB R Z 2R AR

> SRR ARG AT T H4 58 S 2
> AR CHARKIETRRE"
> {0 % R 2 WM FE A R R DAY ?

> K INE X D 58 E SR A RIS R
EEWHE?

B

I R3E

v » (%
BE/RE/AY >
B N
SRR
v
¥ ) BERR (ki

S
S
.
=

REY



]}-J

A (1) DB R E =R

® 'Io|:| X‘AI'%{[E*_:;E
< AE30ALIBEHE IR X IX 6724 AR 3D 1 TiRE
¢ 54/l\ig>\(zﬁ}§ EX’%]\ ?EI\ETJ \ HTJ- rET.l S i\i/ﬁ\'lﬁ\ ll‘%g%%o

—a— Kl
6 ‘\,‘ —o B
A —— W
, |
. AR
N | ‘ 'j \ V ¢ /\
AN IS e A "y
2.
> ‘v ‘. AR ) 3
AEERARAD GhiL 5 V02 iR leal e il RS A el
B @R KRB NE SRS EHEHERMRRRERARZEXEEHERELSEERER B R B
RIRERE & IvE ERMHFXRY HE-XKHFENERRARKEE ; HE 403 &K
=B i S| g sl
>
- Y 4
I BICZFHAFIE B W F A



Py

I

v
-

3

5%

Scientific Data, (2022) 11

/
ﬁ

B
T 7

YZ

1

R H

A7

.L

ol

:\
X g

(1)

s

721

1%

Y 58—

i

/

—_
7]\

E AXT R 1R

1.00
0.98
0.96
0.94
0.92
0.90
0.88
0.86

SJUAIIT}J200 UOIR[AII0) SSB[IIU]

[esnary
UONPY
SPON
Al
pasuding
JUJI83 ]
porsn3siq
Aguy

pes

Addey
Jpusg
uou3o)
J1°S
UOTIRIIUNIO))
ueN g
[enwnbasuo)
pasne))
Hoys

3uo
uonem(J
pQUINN
Aemy
pEMO],
TN

qUS

yred
YIRwpue
o0noRIJ
qUITRMOT
quuiTeddp
PwH

[[oWS

ase]
QIS
punog
pnoy

ured

KAy
W3

PIoD

10H

pnoL
Apog

a0eq
Axdrdwo)
MOTS

INA|

[[ewWS

ey g |
ued
10[0D)

Ard
ELg

LR

ICC results of all semantic features.



A (2) FELE A E R BRAR G
o SLIGRIA

¢ 604 L#ME, KEA600~900/4-17 = 8], %
11401454 L3218, #L& A4 10152, EA18)
a9 SRR TG B A 1-210;

o T A (AR BRIFL) ;

« &R K 24 94 s I IMRI A= 64> /)~ B
MEG#( 3 o

ot

“RIBHERE KA Bk, KA F AR B kR A
ok, MARGHRIRAKG A, B, EAL
MBS, £E—Bfe”

THI

29/48



R, (2) B ERHAER RN

]}-J

o N EEIEHE
ur,]] E 1& u@ f\:‘l -
MIBFREEIKE
&k,
KR ERE

FEr&H




AAAAA

A (2) EEFEMERNHRE R F R

MIBEFEDKE &
%, MIFEARIAE] | i

RGN,

M/p Th55k/m B/p /KE/m f/n Bk
/m  /wp M/p ITEARM Bk/n F

/p $K$K38/n Bk/n « /wp
7o ST
_—FEAT—
mREEA, OG- /AR FEAR
r r v ' r ) '
Root M 1A i i) i B
PG
mRELA =
ATREEA FEAT . EOEG FEAT N

1 K] ri r |y L]

A sER % B sEe &

>FRESHE (AX. %, A%, BEXRSD)

= NEI 7 K B GRS B ¢ Scientific Data, (2022) 9: 590

> AENESHFHEN AN X RZ2T A
> A ERIEESESBRAES E’*”ZlEﬂ’ﬁﬁ KR




A Q) AMENGEBIE XV ED RETET REIESE

« IR SORLNIBRIERKIA .
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 5AN SCEUREMANTESCEIRE BRRIMRI . BRI MRIFIMEG; 52
PURYTE X ARTEUE; Al FRAINRNEGE. | BTFIENILLMs B9IAZNEE 5

Language Modality Source Stimuli Subject Unit Tokens

word semantic rating CRSF text 30 word 672

word tMRI CRSF text 11 word 672
Chinese eye-tracking Zhang et al. text 1718 sentence 170,331
discourse fIMRI SMN4Lang audio 12 discourse 52,269
discourse MEG SMN4Lang audio 12 discourse 52,269

word semantic rating Binder et al. text 30 word 535

Enelish word fMRI Pereira et al. text 15 word 180
SHS eye-tracking ZuCo text 30 sentence 36,767
discourse fMRI Zhang et al. audio 19 discourse 47,356

Language Resources and Evaluation, (2025): 3005-3028
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(1)S. Wang et al., An fMRI Dataset for Concept Representation with Semantic Feature
Annotations. Scientific Data, (2022) 11:721, https://doi.org/10.1038/s41597-022-01840-2

(2)S. Wang et al., A synchronized multimodal neuroimaging dataset for studying brain
language processing. Scientific Data, (2022) 9: 590. https://do1.org/10.1038/s41597-022-
01708-5

(3)S. Wang et al., A large dataset of semantic ratings and its computational extension.
Scientific Data, (2023) 2:106, https://do1.org/10.1038/s41597-023-01995-6

(4)Y. Zhang et al. A Comprehensive Neural and Behavioral Task Taxonomy Method for
Transfer Learning in NLP. In Findings of IJCNLP-AACL 2023, pp. 233-241

(5)Y. Zhang et al. MulCogBench: A Multi-modal Cognitive Benchmark Dataset for

Evaluating Chinese and English Computational Language Models, Language Resources
and Evaluation (LRE), (2025): 3005-3028, https://do1.org/10.1007/s10579-025-09843-2
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EARER: EEMlZGiE SRR
fMRI2text Task

l]]

o
\

decoder

Input: continuous fMRI image

‘G7J
22 FE A
ok
have
think app]e
will
] text deer
J > a
me dog
dn
cat

Output: target words
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Ground Truth

MapGuide

i say you know what uh this is a little funny but you're
gonna have to show me the way to get home because
although i'm twenty three years old

yet

i say no and then he goes i can't i don't know i'm too old
to drink for years i couldn't do it
and

and i just jumped out right when i needed to and she says
well why don't you and i'll give
you a ride i say ok great and we start walking and uh

but i wanted to so i said no so we
and i say hey come over and we start talking and then we

get

that's not where i want to be but i know it's
not that and then it gets a little deeper and we share
about what our lives are

it but i remember
i used to share with my friends that

I know

are related

Proc. of NAACL 2024.
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(1) X. Zhang et al. Is the Brain Mechanism for Hierarchical Structure Building Universal Across
Languages? An fMRI Study of Chinese and English. Proc. of EMNLP 2022

(2) X. Zhang et al. How Does the Experimental Setting Affect the Conclusions of Neural Encoding
Models? Proc. of LREC 2022, pp. 6397-6404

(3) X. Zhang et al. Probing Word Syntactic Representations in the Brain by a Feature Elimination
Method. Proc. of AAAI 2022

4) J. Sun et al. Neural Encoding and Decoding with Distributed Sentence Representations, IEEE
TNNLS, Vol.32, No.2, pp.589-603, 2020

(5) J. Sun et al. Distill and Replay for Continual Language Learning. Proc. of COLING 2020, pp.
3569-3579

© Y. Zhang et al. Navigating Brain Language Representations: A Comparative Analysis of Neural
Language Models and Psychologically Plausible Models. In Proc. of the Annual Meeting of the
Cognitive Science Society. Vol. 46. 2023




A XL

(7) Y. Zhang et al. A simple clustering approach to map the human brain's cortical semantic
network organization during task. NeuroImage, Feb. 2025

https://do1.org/10.1016/j.neuroimage.2025.121096

S. Zou et al., Cross-Modal Cloze Task: A New Task to Brain-to-Word Decoding. In Findings
of the Association for Computational Linguistics (ACL 2022), pages 648 - 657, May 22-27,
2022

(9 S. Zou et al., Towards Brain-to-Text Generation: Neural Decoding with Pre-trained Encoder-
Decoder Models. Proc. of NeurIPS 2021 Al for Science Workshop. December 6 - 14,
2021 (online)

X. Zhao et al., MapGuide: A Simple yet Effective Method to Reconstruct Continuous
Language from Brain Activities. Proc. of NAACL 2024
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An Important Attention-head
Pruning (IAP) method has been
proposed to quantify the degree
of functional specialization 1n the
multi-head attention of
Transformer-based models.

Audition Vision

C. Li et al., Interpreting and Exploiting Functional Specialization in Multi-Head Attention
under Multi-task Learning. Proc. of EMNLP 2023, pages 16460—16476.
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Proc. ACL 2020 80

C. Li et al., Group then Scale: Dynamic
Mixture-of-Experts Multilingual
Language Model. Proc. of ACL
2025, pp. 1730-1754

100

7 15 30 60
Number of languages

B Low res.

¥ High res. o All
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Everyone is heading west, | am heading east.
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