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1950s: AIISFSIR

¢ 1950 %18
¢ 1956 jKi4%

Z R (Alan Turing)ig & 7 B = iljx

,Hﬁﬁﬂiiffz—\\ 2T ATEERE (Arificial Intelligence)iX—RiE, workshop link

A test of a machine's ability to exhibit intelligent behavior equivalent to that of a human.
' — Alan Turlng, Comput/ng Mach/nery and Inte/l/gence 1950.

A PROPOSAL FOR THE DARTMOUTH SUMMER RESEARCH
PROJECT ON ARTIFICIAL INTELLIGENCE
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J. McCarthy, Dartmouth College :

M. L. Minsky, Harvard University I

N. Rochester, 1.B.M. Corporation :
C.E. Shannon, Bell Telephone Laboratories .
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August 31, 1958

---------1

We propose that a 2 month, 10 man study of artificial intelligence be carried out during the summer of 1956 at Dartmouth College in Hanover,

1 New Hampshire. The study 1s to proceed on the basis of the conjecture that every aspect of learning or any other feature of intelligence can in

: principle be so precisely described that a machine can be made to simulate it. An attempt will be made to find how to make machines use language,
1 form abstractions and concepts, solve kinds of problems now reserved for humans, and improve themselves. We think that a sigmficant advance

! can be made in one or more of these problems if a carefully selected group of scientists work on it together for a summer. .
|


https://www-formal.stanford.edu/jmc/history/dartmouth/dartmouth.html
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e 1956 A FEITSIRE T ATLEEE (Artificial Intelligence)iX—RiE, workshop link
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e 1970 SHRDLU, EBINFRARTHF

Eliza is a mock Rogerian psychotherapist.
The original program was described by Joseph Weizenbaum in 1966.
This implementation by Norbert Landsteiner 2005.

ELIZA: Is something troubling you ?

YOU: Men are all alike.

ELIZA: What is the connection, do you suppose ?

YOU: They're always bugging us about something or other.
ELIZA: Can you think of a specific example ?

YOU: Well, my boyfriend made me come here.

ELIZA: Is it important to you that your boyfriend made you come here ?
YOU: He says I'm depressed much of the time.

ELIZA: I am sorry to hear that you are depressed.

YOU: It's true. I am unhappy.

ELIZA: Can you explain what made you unhappy 7

YOU:



https://www-formal.stanford.edu/jmc/history/dartmouth/dartmouth.html

1980s: #1282 >J(Machine Learning)Rd>*4c
« 1986 David E. Rumelhart, Geoffrey Hinton £ ARt REEIEE L

e 1989 Yann LeCun 1£:

i EFNHLZ M (Convolution Neural Network),




1980s: #1282 >J(Machine Learning)Rd>*4c
1986 David E. Rumelhart, Geoffrey Hinton £ AR REMEBEEE
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1990s: itz > AVElE
o REW (Decision Trees). XIFMENL(SVM). KIFB(KNN), Fh= D10
Hff(Naive Bayes) &5 ASEI 2R TN
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2000s - SREF ] (Deep Learning) BT E5

e 2006 Geoffrey Hinton 124 REE(EMZ&(Deep Belief Networks), FHif
[TRES Y] (Deep Learning) "X—HE&

« 2008 REJX (Andrew Ng) FIAHENEAGPURITREZR ) 1THE

« 2012 AlexNet 7£ ImageNetE{&iR 5l tEZE Eﬂgﬁﬂi( Geoffrey Hinton &
PAIR L)

Geofffrey Hinton, AndrewNg, = Max Welling,  Yoshua Bengio, « 2013 T BHYwh8zs(Variational Autoencoder/VAE) HH Diederik Kingman

UofT Stanford UvA Mila *D Max We ingEI:EI L

e 2014 IFEEAE RIEERY (Generative Adversarial Networks/GAN) B lan
g Soodfellow ] Yoshua Bengiotedtf
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Alig) 52

2000s - £5: REF>] (Deep Learning)AIFREE

« 2006 Geoffrey Hinton gt A E &S5 % (Deep Belief Networks), i
[ “REZF] (Deep Learning) i X—it:&

2008 = A (Andrew Ng) FIRAHESNERAGPURIT AR FIITE

« 2012 AlexNet 7£ ImageNetE &R 3L 3K (B Geoffrey Hinton &
PAIR )

e 2013 T B w523 (Variational Autoencoder/VAE) B Diederik Kingman
1 Max Wellingig &

e 2014 LA RIERY (Generative Adversarial Networks/GAN) H lan

| Goodfellow %III Yoshua BenglojE j

« 2018 B REIRTF J =(\IXE ?7%%
« Geoffrey Hinton, Z{£Z K%
« 2024 F1John Hopfield Ephysics for Al, —fEoes IR IEH
 Yoshua Bengio, S45F/REEMT AL
e Yann LeCun, AZJ K= F Facebook Al #fi5tfri = A

Geofffrey Hinton, UofT Yann LeCun, NYU Yann LeCun, NYU
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Alig) 52

6 AlphaGo (DeepMind) ¢

I
7 Transformer (Google) & 5
8 BERT (Google) 5 GPT (OpenAl) &7
9 OpenAl Five (Dota 2 Al) 3T

9 RoBERTa (Facebook)5 GPT-2 (OpenAl) &%

e 2020 Noise Conditional Score Network (Yang Song, Stanford), Denoising
Diffusion Probabilistic Models (Google) 5 GPT-3 (OpenAl) &%

o 2020 AlphaFold2 (DeepMind),

Yang Song, Stanford -> OpenAl 2024 F 5%, AFIE—FEHS,
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naFold 2018 & & %3, AlphaFold3 F
SEBE2024FE R 1L,
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AlphaGo OpenAl Five v.s. OG

AlphaFold Series
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ChatGPT

G &

CHATGPT  DEEPSEEK

6] 52

e 2022 £ NAIR A,

I T XARERBERS B)E

 Imagen (Google) Gllde & Dall-E & Dall-E2 (OpenAl), Stable Diffusion (Stability.ai)

ChatGPT (OpenAl)
2023-2024 KiE

SRESHS SRSEENT

GPT-4(OpenAl), Claude (Antropic), Gemini (Google), LLaMA (Meta)
« DeepSeek (4] E1t),

2025-2026.03 %
e Manus? OpenClaw?

Al Fim5 N A:

TR ELA

OpenClaw Local Architecture (Simplified)

Receive

Messaging Apps
(WhatsApp, Telegram,
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Local System (User’s Machine)
Instructions OpenCIaw
(Personal Al Assistant)
] Full System I Permissions \
Terrnlnal / Shell Filesystem Emall / Calendar
(Read/Write) (API Access)
£

ACIE RS

[
| ¢ 2L (¥5) |
|

Feishu l

| ® XF
| 5 ADREE / SERES |

| &85
o e S
| L PEE
| HE - Ml - HFiRFES

|

| BTEE
I h 4
| { I'IJTH l
| HXGE - R / 3 O |
L
| 8% 4
I v
| 8 B
| KRES - DRSS - LR
l I 1 | || 1
| | | I I
< I LS ) 2 W s R T
|& 88| | 7 88| |« &8 |t MEB| |\ I&B|
| 3E | | 3X& | | I8 | | S8 | | #2 |
L J L J | ) L J | J

| 88|
AR |



2000s - &5
REFSFREE

1950s: 1980s:
AlBJEEIR L3 > B

2000 - 2018 2022-2026
REFIEN  EHIAISAREIR

2018-2022
RS RS 4 pRAE A J
1950s-1970s: 1990s:
BmEEYAISEFMNYRE SiitHlas=E S HIEIK Q: FT—FEM4? kB —LEOE......
s BAEXNEFLEEA? XIES1RE (auto-regressive) Al
SRR
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o RZFF T FZ0o] 1877
o WEIME—TRINAY™ m? *SEAFI+<HR?




2000s - &5
REFSFREE

1950s: 1980s:
AlBJEEIR L3 > B

2000 - 2018 2022-2026
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1. AEZFINERSE X
Mz S &IFNF T i — REZS)&IFUFFE D]

* ImageNet ZHI (<2012)

|

o FHIETHE: REATIFHIEZ IR (Scale-Invariant Feature Transform/SIFT) £

o RAE: TIE@EN (SVM), BEHLFRHK (Random Forest), 2




1. REFINFERAS E X
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« ImageNet Z 8] (<2012)

o FHIETHE: REATIFHIEZ IR (Scale-Invariant Feature Transform/SIFT) £

o RAE: TIE@EN (SVM), BEHLFRHK (Random Forest), 2

« ImageNet 25 (>=2012)
o FRARBIHITHFIES>]: AlexNet

onvS FCé FCT FCS8 Output




1. REFINFERAS E X
MRS QIFNETIE — SFEE S &IFEE S

« ImageNet Z 8] (<2012)

o FHIETHE: REATIFHIEZ IR (Scale-Invariant Feature Transform/SIFT) £

o RAE: TIE@EN (SVM), BEHLFRHK (Random Forest), 2

« ImageNet Zf5 (>=2012)
o FRARBIHITHFIES>]: AlexNet




1. REFINFERAS E X
MRS QIFNETIE — SFEE S &IFEE S

ImageNet Z B (<2012)

o FHIETHE: REATIFHIEZ IR (Scale-Invariant Feature Transform/SIFT) £

o RAE: TIE@EN (SVM), BEHLFRHK (Random Forest), 2

ImageNet Z /g (>= 2012)
o FRARBIHITHFIES>]: AlexNet

onvS FCé FCTQ FCS pOutput

R AR ERR? T =i
. BEIES)

. GPUBESBIRMAS I AEH/TITE

. EEEEMERE: MEIERHTES




1. REFINFERAS E X
MRS QIFNETIE — SFEE S &IFEE S

« ImageNet Z 8] (<2012)

o FHIETHE: REATIFHIEZ IR (Scale-Invariant Feature Transform/SIFT) £

o RAE: TIE@EN (SVM), BEHLFRHK (Random Forest), 2

« ImageNet Zf5 (>=2012)
o FRARBIHITHFIES>]: AlexNet

¢ AHARDER?
. RIS
+ GPUREBBIRMHEMEEH(TIHE
. EIEAEMEIR: MRS

Yoshua Bengio, Mila Geofffrey Hinton, UofT Yann LeCun, NYU



2. BEREIT—F F KIESREE(EEHT4

/Goal p(x)

’ N A—=] E N . .
o]/3 Auto-regressive seE R EBM T 7% Variational method
(Energy- based Model)
px) = plx)) - pOy | xp) .. . ¢~ E® e—E(x) p() 2 Flp]
px) = — E
pos and ny A Je \ / \
NCE, AISTATS’10 DSM, ArXiv’08 DDPM, NeurlPS’20 VAE, ICLR’14
(Noise Contrastive Estimation) (Denoising Score Matching) (Denoising Diffusion Probabilistic Model) (Variational Auto-encoder)
generator as noise sampling DL + multiply layers
v v
GAN, NeurlPS’14 NCSN, NeurlPS’19
(Generative Adversarial Network) (Noise Conditional Score Network)

™~

FEHL D 5 FE SDE, ICLR’21

(Stochastic Differential Equation)

Flow Matching, ICLR’23



2. BEREIT—F F KIESREE(EEHT4

3[@])3 Auto-regressive

px) =plx;) - pxy|x)) ...

j('h: = 1‘% LLM

(Large Language Model) i%ﬁiﬁﬁg Rl I.Iama 3
 BERT (not AR) (Reinforcement Learning)
 GPT (AR) > ChatGPT, Llama, DeepSeek,

Qwen F(g]



2. BEREIT—F F KIESREE(EEHT4

Goal: p(x) \

Re=1RE] EBM

{B @3 Auto-regressive T 7% Variational method
3 (Energy-based Model)
N P =p@) plnlx)... A . o—E®)  ,—E® p(x) > F[p]
2 ' p X) = = _E(x)
pos and ny A Je \ / \
NCE, AISTATS’10 DSM, ArXiv'08 DDPM, NeurlPS’20 VAE, ICLR’14
(Noise Contrastive Estimation) (Denoising Score Matching) (Denoising Diffusion Probabilistic Model) (Variational Auto-encoder)
generator as noise sampling DL + multiply layers
v v
GAN, NeurlPS’14 NCSN, NeurlPS’19
(Generative Adversarial Network) (Noise Conditional Score Network)

IMM“i& > %2 SDE, ICLR 21 \

(Stochastic Differential Equation)

“Elow Matching, ICLR’23~"




3. Bl 1aN{al I FHAIZF

Al for Art %’EF‘HJL y

Glide, DallE, Imagen, Stable Diffusion, Ny V2 i 8 ? '.-t-_-.f Pl X
Pika, Sora (OpenAl), Lumiere (Google) u ' u ﬁ H H éﬂ _; Ii _

Astronaut on the planet Mars
making a detour around his base

Atimelapse oil
painting of a starry

A girl winking and
smiling

night with clouds

moving @

65-year-old Japanese artist, Koya Matsuo (a2 18)
e Stable Diffusion & Luma Dream Machine

o AXERG, BIRAEEIM, KLSTE




3. Bl 1aN{al I FHAIZF

Al for SCIQ“CQ —I_F J_L Physics-inspired Pretraining
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