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SLRFESS (Deep Learning)

(—) FullEEKIEE (Pretrained large model)

1. KXi&St=8Y: GPT-3 / Large language model: GPT-3
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SCFARESS (Deep Lea

(—) ﬁﬁdllﬁ*’l‘iﬁé (Pretrained large model)

“Mig-1B5" KIRBICLIP / "Vision-language” large model CLIP

(1) Contrastive pre-training
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Learning Transferable Visual Models From Natural Language Supervision. OpenAl. 2021.3. /
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@ 2021438, OpenAlEHCLIPAEEY,
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SLRFESS (Deep Learning)

(—) FRIEKIRE (Pretrained large model)

3. EFCLIP{=EIAIMF DALL.E / Applications based on CLIP

“a corgi <
playing a b
Aarne . o
throwing I ] . [
trumpet” | 00000 o ,

y 1
N
O+0O+01—»

e . i,

o PR e A | RIDALL.E 2, iZiEBIges A AE B E AR,
| g sy [ XBEMERIEARLEONE. IRFHRTER; Bty
RXTEANZLNE (ESEETIEAEEE) |

Hierarchical Text-Conditional Image Generation with CLIP Latents. OpenAl. 2022.04
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SLARESS (Deep Lea

(—) ﬁﬁdllﬁjﬂiﬁé (Pretrained large model)

4. MEiB N D EIAKIRE / Visual semantic segmentation large model

@ 2023F48, Meta AERHESEI—1])
t28 (Segment Anything Model,
SAM) , SRR T o EIRIR, TRAHB(E
H 7T BN SRR AR,

@ SAMEZE— 1 ErEEE, HE110075
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SLRRES> (Deep Learning)

5. LiLBITHEIESIREIChatGPT / Optimized dialogue language model ChatGPT

@ 20225118, OpenAlRMGILMRT
IHHYRBIESRE ChatGPT, B
I ERIRAFIETF A X RIRRIEAF
=] (RLHF) ki#1TillZs.
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i+ 10089 AT LAEAPythonPAEEEERY, EAPythonfEBEERITILIAB M RIS, 7ILA
BiE#ERPythontEEDPR math IRRFITHN T, thoILIFaNCHNREE. TRERMGE:

O =
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MRS TEN, TARLSHNER, BB THEHER:

WHERN:

% y: 933262154439441526816992388562667004907159682643816214685929638952175999932299154

IXERfCES(EAET “math. factorial” EREUEITI10089M3R, SREB—IENMAREE,
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SCHEESS (Deep Learning)

6. SIESKIEE GPT-4

XKE FE

@ 20238F3H, OpenAlEmGPT-4, & LA Y
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MEIARE,
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SLRRES> (Deep Learning)

7. GPT-4 A / Applications of GPT-4

2023538, MErHEH Copilot, [BGPT-45mZIWord, Execel, PPTEI3\ER

&, SCOIEFRETRIINAER. B, SIiTUANRPPTRIBEIAR,. FRIEBIDHEHE
Copilotin vy Copilotin e — Copilotin
Word Excel ——— PowerPoint i —
o =-=— 0 - h Proposal to
Wheroscik 355 i) sl WM™ , - = N
l‘ou , rr— ST w1 R 54 H | Bt ———
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SLRRES> (Deep Learning)

8. ZIRESAIRE! Gemini / Large multimodal model Gemini
@ 20235128, Google’k? T E£MNSZESAIRE Gemini, BEfESTIIZ IR ESEHERTRAFIL
H, MR, B, TR SFER, FHREBRIFNBEERESRA. #HEke
@ FEHAERSIESKEEN)IGTRE, EARESMES LOFNIGBRE,; Geministil ¥
, N—FHARIAREESH TR TS, ASEREINISIESEIRHTHIE.
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SLRRES> (Deep Learning)

9. ZIEBSKIRE GPT-40 / Large multimodal model GPT-40
@® 2024F5H, OpenAlREEMSIESAKIRELGPT-40, gESEf, . &,

@ GPT-4o/ly “0" ROmnif4es, Bk "268" |, AISUTXA. ESMERIIESHESIFARA,
FERIA. BESRNERAYSEIL
® GPT-4088%(EF19320msNIBMN SN, IEE ASRIERKERRMIERE.
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SLRRES> (Deep Learning)

10. FiEXKiIESEEIQwen-2 / Open-source large language model Qwen-2

@ 2024568, HEME=AHmAEXEEQwen2-72B, EXBMAFEN ERETESE
B, AEZIAEENDNP—2 i+ IIEREE;

@ EERESERE. (B, SEMSEEFEZMEEN L, Qwen2-72BZ &G T HRIWT
iy , BiEMetaNBI5SSEFA4H A HALIama3-70BERY, 202583, FiEQwQ-
32BA&*n, |HRELLE671BiEMDeeepSeek-R1.

7
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Java

= Qwen2-72BInstruct = Llama3-70B-Instruct am  MothBench-A  GooKoo2023  MathOdyssey
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SLARESS (Deep Learning)

(—) FullEEKIEE (Pretrained large model)

11. W) KIEBLA BEIE / Pretriane large models are developing rapidly
@ HRFRKIEBHEN AT @ MNRIESZEIRSIESRE

| LRESTIERAIRE R *
N w2 BONGAs  socen £ [0W €2 (Qmatd 2020 2021 2022 | BESHEIIS
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SLARESS (Deep Learning)

AT EsELZENIEICHEIS (Frontiers of Al Theory)
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SCHEESS (Deep Learning)

1. TREFSY: £2E/9E / Unsupervised learning

AT ERETEEANIINVERE—HHREEFY, BaEFIFTEXEN)

LN XSRS N
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AIKIEBURE: HiEiRE "BI" BASRE
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ot
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SLRFESS (Deep Learning)

(Z) THEEZES (Unsupervised learning)

2. TIEEEY: ¥WELE ] / Unsupervised learning
® 20204, Google, Deepmind. Facebook

il S ey O™ SBHRMTSIMCLR, MoCo, BYOLE,
R e REEEEFILUERREMNIE LIRS
i -;;g;;;;) s S BRIt ,

3% roe ™ @ FUBEIMROSHAN AR
Jof g T MARR—BIFNARNS, EESFRN
_555 = - eRotation B¥E.

25 50 100 200 400 626 © Xﬂ‘tl_/,f}“-E_IEImageNeti'ﬂ. T8 FEI e ek
Number of Parameters (Millions) ” /_
RIS ARYERE, ARKOJHR!

TingChen, Simon Kornblith, Mohammand Norouzi Geoffrey Hinton. A Simple Framework for Contrastive Learning of Visual Representations. arXiv0202.

N
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SLARESS (Deep Learning)

(Z) THEEZES (Unsupervised learning)

3. TIEEEY: ®IE%3] / Unsupervised Iearning: Constrastive learning

@ 2021FE11H, FaceBooki2 ¥l miiEiE5>]
iBzUMAE, 7£lmageNet -EN{§87.8%H R
DJ*@E, ?-EE'.M” é%Lj

@ MAEGIEEHIR w0
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-
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113
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T
fﬂllﬂ

H H

f §
; = ,-*
E g n 5 = X
> ==
. e . { © il = orieinal mask 75% mask 837 mask 95%

= - Al}box ..\hl_ml.:nl.
= L] = method pre-train data ViT-B  ViT-L  Vil-B  VilT-L
. R | ; supervised INIKw/labels 47.9 493 429 430
i MoCov3 INIK 479 493 427 440
; = BEIT INIK+DALLE 498 533 444  47.]
MAE INIK 50.3 53.3 44.9 47.2

The masked autoencoders(MAE) architecture. Table 4. COCO object detection and segmentation using a ViT

Kaiming He, Xinlei Chen, Saining Xie, Yanghao Li, Piotr Dollar, Ross Girshick. Masked Autoencoders Are Scalable Vision Learners. arXiv0202.
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SEFARESS (Deep Lea

AIE.’gJiEE’_‘lIE;eﬁu,E (Frontiers of Al Theory)
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SLRFESS (Deep Learning)

(=) 4EREE (Generative model)

1. R EBLFIHIBITIESEY / Generative and discriminative models

HIRSCRIESRARIRR/, MBI AR E LIS e ARBANF BRI,
REFEINA
T HIBIRR M SRR AR, H
% i KRR DR BIE RIS IS,

oo X NN——> .
| ﬁl%??ﬁﬂﬂ\“%&- ﬂlﬂg*’j‘go
A
& PR B E TR R BRI S 010,
| - | YN AL o=
e aa e sesesive  IBRTFERFEE,
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SCFARESS (Deep Lea

=) Eﬁﬁ*iﬁé (Generative model)

2. Rk mMEE / Generative adversarial networks

@ 20144, lan GoodfellowiZH, Horfd  wzyss
I (Generative — r FAES
Adversarial Network, GAN) . aﬂ{:ns ¥|J,,|J§§m§
GANZES T A REZFNA B IR,

EEERERET, | EEEE ’ 3 P
MMISEIRAZE A TiRFEURRIT ESCEE
l=tsS _*..EJZ sg e CRETFIZE)

@ GANRH T —HMLEIESMLES )
IRBIFTEN R, NIRSEMIR =
AR T — *EIJTJ?EI’JW»JIIQZFVELE,'i’l:52 & BRI

é:T]«tF J|:|— 'ﬂEEIIIIo

lan Goodfellow et al.. Generative Adversarial Nets. NIPS 2014.
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SLRFESS (Deep Learning)

(=) 4EREE (Generative model)

2. R MLZ: M / Generative adversarial networks

Input

this small bird has a pink this magnificenr fellow is
breast and crown, and black almost all black with a red
primaries and secondaries. crest, and white cheek patch.

. . -

GAN DCGAN
2014 2015

apple — orange

Sl ENRERK ENIBRER - | |
CycleGAN,2017 LSGAN,2017 4EE] AttnGAN, 2018

bcubikc
23.53dBNLTRAT

ProGAN styleGAN
2017 2018

EFGANRIABEER

. e

$¥iE, SRGAN, 2017

M&iFF2, NeuralArt, 2015
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SLRFESS (Deep Learning)

(=) 4EREE (Generative model)

3. H &8ss / lefusmn model

————— @ 20205, InMaEFIRFE(HRH T
" BYtEBY (Diffusion model) , #E7T
— N EGEET B EEIRERIS/RAET R
A, P9k RRBIRIFRERHT .

@ ¥ EURBMRIF IR T AR E R
BGATRE. WM. HARREAR
aEREE, AREEMEREEEEX
MR, SERANERMENSEREAE.

\l
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o1 e
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SLRFESS (Deep Learning)

(=) 4EREE (Generative model)

4. ZES/EESAHBYER, / Text-to-video model

20225, ZNMET IR A -BRE
BiEE A, XEAERERT NG SIESEH ARG,

®© PFEEEX LRI -ERYT RE
(ERNIE-VILG 2.0) , EREMIRIGERE
ESEMARE, ETREFIRERIREIER,
EXEEUESFRIF 7 HRICE,
@ SHAFERSETAI LabFRETMAGIC
(iMAge-guided text Generation with
CLIP) 1EZR, (HEIESREERIEEERIRRE
BIRIE H{ERRIERER.

BESZ ERNIE-VILG 2.0
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SLRFESS (Deep Learning)

(=) 4EREE (Generative model)

5. 3‘(_*._1%5“ *;iSora / Text-to-video model Sora

@ 20245F2H, OpenAlfEH N EMAEE
Sora, BEEZIWS Ij\]é;l%f%q:ﬂ,ékﬂi
RSN, FHERURLN, BIEKR
t—ﬁ-m&wanAO
@ tﬁbkiﬁzﬁm, Sora‘*‘ﬁ@%‘%iﬁ%ﬁi&—
Prompt (I24ZHER  Prompt: G 1 EANS ﬁ%m—&ué,ﬁhumEmM'ﬂﬁ
s A - [EEEE O FiSoraTE, CHLUEREMEZR
- SHYENS, B AERE R ESE
LR,
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SLARESS (Deep Learning)
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SLRFESS (Deep Learning)

(M) 153FEEE (Al in gaming)

1. {§FEEE / Al in gaming

1997F5811H, IBMAJDeepBlue (GRiZ)

O A+ S E RS R,

O EfRSHHE
Q?HELEQ;% 2016FE3H9H, DeepMindfJAlphaGold
o e O EfH A1 N ESETFZHA, 2017EBRIL3:0
HY = N - SR RTINS,
R AR “

2
O Ff1g 2018F7H19H, OpenAl FivefEsEHT5v5
BFIAEFLA2: 157 ASKERI B3R, mfE—
O Dota2

A BHi, OpenAl FiveZARIRIERE Y $i%ETF !

20195E1H25H, DeepMindgyAlphaStar
FEIVIZEMEZESL0:1 M ERFEFHIER
ﬂ.k]\ﬁio

O EfFFB
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SLRRES> (Deep Learning)

1. {§FEEE / Al in gaming

BN, ALS EAEALASE IR

nature AlphaStar

e[ N IS
RESHEZE
A hazero RS - SESMEE =|n|z|u§tﬂ
BHEHRE IDFEGHERFPSHE, 2022 FEATELEATE, 2023
WS
AlphaGo
~ o, REDEEE
SN ) | EH ol _—
aLsysTEMS GO [RERRENEG LR A= ' ==
hEATELESS. PRSI qzlil;aﬁ'-a;eﬁu Ha
“WhEEpRT AWRAHEE, 2023 EguZSThiBTEE DL, 2023
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2. ZE eI IRIEEF, / Multi-Agent Hide and Seek

Multi-Agent

Hide and Seek

TR L - BZAZERMNT S HE 2N SR

SREMENMIEFFIIERANFE 7 Wi ki
MBI 5 A\ RInRapEMAEEIRIHID,
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SLRRES> (Deep Learning)

=7 TR TR
3. HEEH “@iE” ZFENeurlPS MineRL ¥HEEkE / Tencent “JueWu-MC”

@ 20214128, EREITAI Labk

me

WE" EE=ZENIPS

MineRLEEFEEBFLUBHET
B3IENENNETFE, X—h5

=N

"R EERRRINET

HY S ke

@ "“BEESNIXKERAR, D2
TEEHFS. TrFI. BERB

F3. 8

SPAT5RE.

f_ m‘:’\'—* , WinG) % ¢"c "j? MCARE 2t

76,970 22,07 18.98"

http://DeepLearning.ouxinyu.cn
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SLARESS (Deep Lea

(M) EZEELE (Al in gaming)

4. BB ZER / One smal step for generalist agent

A Generalist Agent

& DeepMind

B eeilGato,

X, AEMRINRE
i&*/\j(ﬁ'o

E550%HI7KFE,

® {BGatoBREE

http://DeepLearning.ouxinyu.cn AT EsERLA

@ 2022F5H, DeepMind K EEkE—1MERH

@ GatogefisF FEtHENERIE—MEITIEIRF] hT

. BIX. AEENYSEFE

® GatofE604NEFENTESH,

@ EFRITL: GatoR—1MAIRER, BEMADE
BIRZHEEMIERE—R"
A

5450MNKE Y

. |

il

ERAERD i S
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SLRFESS (Deep Learning)

5. ABUESSBEIENEBEF / Adapive agent for open-ended tasks

@ 2023415, DeepMind 2HEISR | === 2 =98
soebiokis® (AdA) |, FIEEE2SF | 6 ) &
roEdtFES, SCMAFBESZETE o R
AR |25,

@ ZEBAER T RIS ANUS) I5/SAYERE ey
RaR S SERsEEER E Ty e ——
Sgeh, BERMHKBTF=/AAHE:
a. JeEf=Ed;

b. FHUEEE NS,
c. BXNEIGRIRIRIT AR,

http://DeepLearning.ouxinyu.cn

5p82 [oan) 5163 itk
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SLRRES> (Deep Learning)

6. REISEXHIEFIHRIEREMERRH /

MGI-Tech exploits self-play to guide protein evolution”

EvoPlay: peptide design

Fut-sngt Py | H-SiTe Carabi ratrrad Si
B T i . .I.h‘x' -
& ‘_."V:r, Y S
L { L5 e
'.-q? .\ 3 1-;"‘_-.\ ?j .7‘*.,_1_‘_; E F:-
[y . O L 5 \ﬁ( ol
it ] _.\E-\ - vh -
1 @ '5\.% | ool
A 0:0v:0@
'ﬂv ‘ A ?ﬂja b/"‘?.- L‘o”ﬂ

Yangmengq, et.al. Self-play reinforcement learning guides protein engineering. Nature machine intelligence. 2023.
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SCFARESS (Deep Lea
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AR/VR/MR5TEH

AR/VR/MR and metaverse

ATEESHFATR

Al for Science
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SLRRES> (Deep Learning)

1. BE)ZE53E / Autonomous driving
BHIBRE—NEXNRFELIE, G887 NEHEIHRE. NEIERE. M. IAFHERERRE
MY eHZ AT SEEnRE, EETmn. EERHCEBEFCAENEERER.
BB AR

b qo g 0 L BT e R
Tl | T

Al

[RiE SR E EMRAE WHERE RIEARE
WEE S RAEE SEORMEMARREMEES  EHEMNEEDKENEN  SeARSHBERNSE
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ﬂ -'?-w-'- **ﬂ'm'r ZEBERS
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SLARESS (Deep Learning)

(—) B&iE3 (Autonomous driving)

2. BBk A -- BEVIAIES (Bird's Eye View, S{E) / BEV perceptlon

® 2020-2022%F, ZffiX. HHAL. B
7. AEEATSEREBEVIATIE
MZEtE, EFREA TSN mhYRR]

%

@ B8 UEREE. BEVEHE
Y HEFREN. TransformertZBIgES

@ | R K, RERE. i18E
FES. EittAS.
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SLRFESS (Deep Learning)

(—) B&iE3 (Autonomous driving)

3. BIIEEA -- BiiEiEA1EE / Large models for autonomous driving
@ 2023%F7H, HELEBAIEEERSEANARER (IBERASENENSE)
( {Planning-Oriented Autonomous Driving) )&EXCVPR20235{F153C22,
Q@ ZIENEXRBEARF—SERNBENSERKERER, FelTIU£BESHEFNEE]
BIAIREIZAGH, ABENESHRARNRECIFIRE 7 FHIS .

| —

A (O Ego-vehicle Query /:\
1l."\»
BEV Feature . \ Agent-level
% Feature
B - [ '
Motion —D—*‘ | Plasine
= — T ) OccFormer -l lanner
O
Multi-view Bird’s eye view | } T W
Vision-only Input Feature T
cene-1eve
Occ Feature
_' '— L ..:.-:h-: ‘_ . MUHDHQ
 gFmm ) mmmes TR L i
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SEHFEEZES (Deep Learning)

(—) B&iE3 (Autonomous driving)

4. H)= gmgm.st / Challenges of autonmous driving

@ 2020%F, FESEEERNH
=R 8= WA ER L
Model312E#E T —HMIEAE
BREFE., FIEHNRKFRERE
MR, Riah{hl.

@ 2019F, EEHEZEEXM
—iF4SFHR I Model3LAT100EE
[INETRUIE B R — it DS
NBEeEERE. I
ModeIBE’JEﬂJ s ARG
AutopilotF1ZE 3¢ BRI IHAN
EEnfE. 1SHIRLHI T BiEW

k" 1R, BRI

HzE HﬁzéEESZJET MERE!

@ ’HHEJ:_LModeIBEE)J $
ARpZXEWMHERERE
=, ZERSFHISSERER
MEFARREXR. BRI,
2018FE1HZE20234%F8H,

YFHRr P B ZE M 5956#E5E
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SLRRES> (Deep Learning)

5 Eu}] EEH’JEE;E / The future of autonmous driving
et Ll AT BHBIERIAZ

BEBBNEIME  TRMELTR B, SN vs EBINE : —ER—FT

d

o R 00 SN e
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N!'E IIEHE
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SCFARESS (Deep Lea

AIS Hhﬁﬁﬂﬂﬂlﬁﬁulﬁ'

=i

Autonomous driving

AR/VR/MR57TFH

AR/VR/MR and metaverse

ATEESHFATR

Al for Science
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SLRRES> (Deep Learning)

\ ™ - | 4 ' ' | J

RFIXE2021F4BNGTCAR R ERE{ZRIREIA SR
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SLRRES> (Deep Learning)

® @

M el e | =

LT
TFEAESSEIRT R EREFTHRT 19925

H" 70fF / Beginning of the metaverse _

SWERIRIZD/ING (ZEE) |
z FH5, S5E6eSEREL),
R PATEFNTAE.
HHIMEH R,
AR/VR/MRBISEHZIETZ
LSESMEN) PR

2021 FIETNEN I “

XM FRZ— T FIRE

FEEIXA

2021FE10H28H, Facebook”‘“?‘ﬁ%%jj Meta,

BRIt FEE,; JLFEME
FEHEA TS,

BiEEHNE— M HER
7~ :t_:ZZEEJ_EI:U\
H

T REEHU

R KRB N BIER A T 7T

= ﬂﬂ¢ﬁ7§u§ﬂmmam
Elig (HFIREZ) HEIFH
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(_)ee MARNR/M RZI5tSEHE (From AR/VR/MR to metaverse)

@ RFALEHTHASEYHCRENES, Fi8
1 R SEVRANIE B SEARIZ B LIS — AR S
= AMERIGFZINLERSS. k. W, (KA
IRRE. MEISEHR—F, EXEZE—LEHA
ERNSERRRE.

http://DeepLearning.ouxinyu.cn AT EReLAR BX#h= | ouxinyu@alumni.hust.edu.cn 45/74



SLRFESS (Deep Learning)

(=) MAR/VR/MRZI5TER (From AR/VR/MR to metaverse)

4. BEMECEERSE / Meta Horizon OS

@ 2024548, MetarBEHFHE
Meta Horizon OS, ZERZE  pgMetq
MetaE L& 18 Meta QuestBIRER S, ganzonca
B FFED. IRES. BGEB. BANEFRIYFR
e E=

@ fHEkXbox, Steam, %, HKEBEFZA
EIEBFRIMeta HorizonOSHIE—Ht S1ELK
%, M RULEN ZEEZRIEERK,
EIERA R G SEBEEETF,
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SCHEESS (Deep Learning)

5. SLEzL R <5 : Vision Pro / Head mounted display: Vision Pro

@ 2023F68, FERAT KM Vision Pro,
1ZiR e o] LUBIS AR AN B R F B LI E
MHRMEXLHANRE, QiE "B
RIS .

@ 2024%F5H, AItRXKFEARERERE
T, FEEMRERHFIEHIEST, &
EEETHK T BIRMN _Apple Vision Pro
AR IR RATERIAN, XA E
A pE R NS B R N

il
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SLRFESS (Deep Learning)

6. TFHETZESTE / Metaverse ecology is gradully improving

_________

1 1

| CORBIEN EE S WE  fEE aR s ¥
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.
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: ! fEER BN TR + 66 B FPGA BFitH
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SCFARESS (Deep Lea

AIS Hhﬁﬁﬂﬂﬂlﬁﬁulﬁ'

=i

Autonomous driving

AR/VR/MR5TEH

AR/VR/MR and metaverse

ATEESHFATR

Al for Science
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SLRFESS (Deep Learning)

(=) AIEsESREZFITE (Al for Science)

1. ATERESINEIEEDF

@® 20184118, DeepMindiEHAlphaFoldt&
B, FERERREEINEEPIRE 3.

@ 2020F11H, DeepMindigAlphaFold2t&
B, SRLkEXEEHRELIUNHEIER
EIRSCAKIE, (Nature) 8 “AlphaFold2
SRR T EEFRS0FRI KA

® 202445H, DeepMind&#mAlphaFold33!,
FON T LR B &I FREEM, FHEILT X
Lo EEEER, BERKEASIA

INgEE
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SLRFESS (Deep Learning)

(=) AIEsESREZFITE (Al for Science)
2. AT&EgES S

© 202148, FELNTREDGEAWELHATSRS  [(@=f ~— -8
SIRAEFT—EEH SR AIEE, 1@553D Transformeri& P gy oo gl S e
ASME= S SR, MRS cEdEagEmR R [B - - I E
RAET (BR) . BETFEERSSPO. BMRERS . e
FURERIOERE, LR, S -

@ 20225F12H, DeepMindi2 HEFEHLEMLEAIRSEL
szGraphCast, BEBE—FHARTUNARK10KIEBE K
S5ZE, IRNREEN T ERSSFTHRGIE.

® 2023F4H, FEEBATEHEEEERG SR AN
“MSGHR" SRXEE, FESESHNZS(ESNEED

e f 4 - "R b -
GRESIIE, TR 0K R0 BRAIERI > <
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SLRFESS (Deep Learning)

(=) AIEsESREZFITE (Al for Science)

3. DeepMindEXEEFAHEHI#ZEE 3 3LLE

N e 1 st avionnen : Cantt oy @ 20225F2H, DeepMindFFi&H

:_-mmr e || B= =] = . AR FENINEEFHEEE
Volage commands | o : - S N = N
| Rt = o= | R ] HIRAREE  ZERETRER
il Targets F = solver (FGE) MT£=M’:S:HH R
— — ity HWEIH lf o] fEAR IR IRFI B

P — | I T EMZEEEE (JEE0HE)
= TR TN E Z BiRiEdl. X
S - BEET (E%) BT,

2023’:“57)% FTAR IR EL)|2

Targets t

Observers |Plasma
e — L3S, TS FRARAREIL
.m Cantrollers :hng?
= B *%EF;TE%TGS %.
~Currents —+(B+| control YT » 16Poloidal , Ohmc , Fast
~ Vollages - field coils colls coil
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SLRFESS (Deep Learning)

(=) AIEsESREZFITE (Al for Science)

BNmEERIR 04

20225 3H, HEEMEDHATAR
RE—METFZBARESIRERS
BAEZEMEDARBZFIE
AK(AMPs) 3%, BEBBBRUEMAEL
BEMEHEP TR ER.
ERNHA94409 MR IEEE
BE2161NZEK, apER1£83.8%.

PRAEZRT (BR-EWERAR) HiT.
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~ o‘ \. =
n,‘
ErEE 05

2022F10H, DeepMind &% 7T
—=BZ NAlphaTensorfTH, 8¢
BEEMITEEMSRER. BEXTK
BEXHERREBEEZNER,
AlphaTensorE&Z I HEEBIFRYIE
ptE, FAEXNKEEFNEEEE
LbiEREEZR10-20%, ZEEZE
ITEVB =, MBHENTSRE
SBENBIZRE.

AT EsEELA

JU{RIVERR 06

2024518, DeepMind&7AIZES

ZiEfFAlphaGeometryZ = (B
7X) HAF, AlphaGeometrySfa#H#
FIESEETMNEE N SHNL R
HEES | EESE SN AR KRR
AiEE. BRIBBUKFEIEARXRR
MR ERBE, BEMNALEMR
BRAALSREN— EEEEE.
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SLRRES> (Deep Learning)

®© ©

2023548, RIEHRIBHPrimossiE, ST T X EiRERAYSMIRTRIL.

1z 585 #H55] (Dictionary Learning) AR 7 #8351 ERKER
SHENEREEIE G RFIBGEEFINRTR.

EAEGIRM THREAEHNEREMTT, FENEEREEFINDPIEREAR
FERYERERAE/NLI21E,

http://DeepLearning.ouxinyu.cn

@ 2023%F12H, DeepMindiZHi—E#EMLEIRE. (GNoME) RT#RIAIL
Q@ WMFREANETZEE LI T 2205 M IR G, ERRESEME AT
WFIATHESHELURIE, R THESRIMFTT AT ZERES 7 10E0 L.

® HEXTIERFT (BR) Hitl.
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SLRFESS) (Deep Learning)

AT EseZEA~IENG

Frontiers of Al Industry
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SLRFESS (Deep Learning)

(—) BEXLEEL (Comparison between China and U.S.)
1. AT mRSEE (EE)

0 xEAERe, BeEs [ RS A o R
» SOCURE @I‘mnnce ) FUNDBOX o Watson 2Dy <« NVIDIA Ccruise
jj; EE\' : ' Armocblo tart i =~ iz.ai \A 2
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SLRRES> (Deep Learning)

1. AT mRSEE (FE)

O FEAIRELA "EIZREA" #
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ZIRHEE AR SN AT
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SLARESS (Deep Learning)

(—) HEXEL (Comparison between China and U.S.)

2. REANTHEERIVELES
@ EEAIIBREaMlEskEN, FEEMBHERE
@ FEAEEKAIRPEFEDE,
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SeE Y
HIE - 27
I T 208
ﬁ:‘, - 2T
o Il 2
HAE I s
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oHE I 5o

ZEAIEVIZE RS HIER ZERAIMAEEWIRERSHIBENR
(HIE#LE2023568) (ME#L2023568) ford 2094,

Hft
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SLRFESS (Deep Learning)

(—) HEXEL (Comparison between China and U.S.)

3. FEATEEATIIEL
@ FEFELRATBETHAANT, FEEATLE. AHAFRBESSL HSEETE
5, EAS R LEREEE, BAFRSINEEEK.,

ARR{ES AIRRAES "HRALERASRENLL
1w h |Gy ] kit =t E it
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44% 15000
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m EE = Hith = pE m =E m Hth = [E FhE £E

@ EFAR, FEREEERRAIATIESR O FERAIANTEHESHE LERRBEE,
HEREEIE, BEEWTRRAIAZRY FEIEEIMEAIAT ST, BAEEAT
I]&g |ijk° 1.L%%7kljgelfel Introduction to the Al index report. Stanford. 2024.
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SLAFEESS (Deep Lea

(=) thasndty (Comparison between China and U.S.)
4. RSERX A TERERIERAXILL : EBBHssFIJRE

@ 20235, EEAM TN RFIEE, MTFER &AM 7151, BIRES N
@ 20035720235, HFEMNAIMHNE %Mﬁ%—?—__ﬁ‘i R & RE 71' TN,

% 61 - 61, %E
FE I 15 60

ZE I 8

A S -
pngk 4 ) 25, BREE R
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SE 4 - 15, thE]
SN M 3 10 /
o, | ¥_\’/\/\//\/

B M3 S | > &
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Li-Feifei. Introduction to the Al index report. Stanford. 2024.

http://DeepLearning.ouxinyu.cn DaeiihR BX#h= | ouxinyu@alumni.hust.edu.cn 60/74



SLAFEESS (Deep Lea

(=) thasndty (Comparison between China and U.S.)
5. RSEERA T EGERIaRAYNEL: EARFEIIRE

@ 2023F, EEAMT109MEMARR, MPERRHT2017, MEHE .
@ 20195220235, J%WAEEE’JEEW@EIE’ESZEEEET 71' TN,

=X
;s; m4
noex N
!""_’jtﬂ‘ ¥
-t
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. " 15, R
o oND ODENNE 0@
2023 S HSEEMAERYS 2003-2023 L REMAERES

Li-Feifei. Introduction to the Al index report. Stanford. 2024.
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SLRFESS (Deep Learning)

(—) ®hEXSEE (Comparison
6. SRR A T EeeFRIRBEXILL

between China and U.S.)

OFEEFRATERERBER = b TEE R EEE
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GitHub Al projects (% of total) by geographic area, 2011-23
Source: GitHub, 2023 | Chart: 2024 Al Indax report

60%
50%
S 40%
B
g+
£
£ sox 2=
E' 5 e
- 22.93%, United States
20%
10%

/ﬁ—’j //N S i

20m 2012 2013 2014 2015 2006 2017 2018 2019 2020 2021 2022 2D2¢E

=]
#

GitHubATITHeIMBE £ AL
(2011-20234F)

http://DeepLearning.ouxinyu.cn

=R R,

Number of GitHub stars by geographlc area, 2011-23

Source: GitHub, 2023 | Chart: 2024 Al Index

10.45, United States

10 %E

millions)

rs (in

HfE

212, China

Number of cumulative GitHub sta

2 /
20m 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

GitHubA T EEIMB S (StarZ=)
(2011-2023 %) rd. 2024.
BX#h= | ouxinyu@alumni.hust.edu.cn 62/74




SLRFESS (Deep Learning)

(—) HEXEL (Comparison between China and U.S.)
7. PEEEXRBATEGE @m: BB

A
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SLRFESS (Deep Learning)

(—) BEXLEEL (Comparison between China and U.S.)

7. PRERARBATER f@: XH
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SLRFESS (Deep Learning)

(—) HEXEL (Comparison between China and U.S.)
7. PEFEXBIATERE @: HE
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(—)FF%EJ‘ZHZB (Comparison between China and U.S.)
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LARESS (Deep Lea

(—) FF'*?UI:B (Comparison between China and U.S.)

7. PEFEARBATEGE @: FEFIESR
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(;) FEXEL (Comparison between China and U.S.)
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SLARESS (Deep Learning)
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SLRFESS (Deep Learning)

(=) EEFEHENA (Military applications in U.S.)
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SLRFESS (Deep Learning)

(=) EEFEHENA (Military applications in U.S.)
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SLRFESS (Deep Learning)
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