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2018-22
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2017 BERT - MAE
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2012 Vaswani %
AlexNet f. D8 —> 5
2006 Krizheusky - Sutskever - Hinton .._bi:r
T REESAE f. - am=
Hinton - Osindero - Teh “
EHERH (® X .
1986 Cortes - Vapnik A g
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1950 fFE4X: MRS chiF R0

Frank Rosenblatt - 1958
BANHL (perceptron): HI)HFHNE

e \/\
WA xE >
S— /\/

FIAHmpE

ieS Rosenblatt, F. (1958). The perceptron. Psychological Review, 65(6);

RRRATE

Arthur Samuel - 1959
BHIEF: FIBEIES: IEXIRERERT

machine learning —i7]

[
[
° &S E
[
HBER - WEFS
TR RET

; Samuel, A. L. (1959). Some studies in machine learning

using the game of checkers. IBM Journal of Research and Development, 3(3), 210-229,
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1986—1995: RRFISHITHS)

R mE{E3E - 1986 ZHEEH - 1995
Rumelhart - Hinton - Williams: &% EM%%, Cortes - Vapnik: E#FEIRRXHMSEIDR
FEIRBENRT
¥IREENRTR EREREAN S LD
O O A
O
O O
O °
O
. @)
RERERRNEER EHRNERESHHEER

i2S Rumelhart, Hinton & Williams (1986). Learning representations by back-propagating errors. Nature, 323; Cortes & Vapnik
(1995). Support-vector networks. Machine Learning, 20,
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2006—2012: FEM%S5E&IRH

REESMLE - 2006 AlexNet - 2012
Hinton - Osindero - Teh: EEMilZk, HEREM Krizhevsky - Sutskever - Hinton: X#E4RiEER

IR + BIRML + ERAER

FRERE — EEFIRT - EREESEE 2006

AlexNet - 2012

KEHFIEE + 2 REERRE + GPU #H - Bi& 52N RA

i2S Hinton, Osindero & Teh (2006). A fast learning algorithm for deep belief nets. Neural Computation; Krizhevsky, Sutskever &

Hinton (2012). ImageNet classification with deep convolutional neural networks. NIPS,
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2017—2022: FBHSFTHRETRINS

Vaswani Z: Transformer, 2017; H#EESiEESIBEr

XE: SRBESR [MASK] - T4 813
Transformer BERT - 2018 / 2019
attention ARERRE

—— BEE SR - BERBRKEE

MAE - 2021 / 2022

B RE MNENFRBIT AT, HENBRRSIKES ? FTENESHEARZES

7.

idS Vaswani Z (2017). Attention is all you need; BERT (Bidirectional Encoder Representations from Transformers):

2018 FHENA. 2019 FERKR: EHARIIR: He F, 2021 FERHENE. 2022 FEXLZR.
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supervised learning
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B EM

BEMNGHE (z,9); ¥
B4 H poak 5t

TEES3)

unsupervised learning

REERIE « RIEHE.
SEHRR

sRIL%>)

reinforcement learning
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T REN SRS
BERXERERE FIK
HAE K 5 = O SR

ZEQ @3 SEERTIES BRE. TEE. BUEREIAFR. ZEERMEIN
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FE—ERBEMFHE = (BR. E. PR ), RANFEHBRR y

[E103 (regression): %ty ELES{E 4r3 (classification) : %y HH BEEYSEHI
BEEM EEES
328.5 H5t prast

200 250 300 ° 350 400 e (1] DIYN

ER BENBR ¢ WHES: BESHEETATEESIRAMN.

25 3285 A ARGH . BERRDA 0. 1. 2 REEESEMER: RE. EREESABTEHE.
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BEESS): MBEBSREEME

BIS B3 (self-supervised learning): BE—EH IR, iILERMNEHEFNAS

Rig X & R — 859 mURAE
SRORSRYE SRHEIRSR [MASK] B iR ¥
Fail gk THES
RREFTANIHRENHIESF IR REFERMFRTERS . EIEREHEH

25 AR ERAEAIZRERENESEE, ISHBERR HEFNRAR. BREZIBTH—% BTR.
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HE{SERZEE

BE HIIGNEEEATRBIFIL v BITCHBELSRENS

FIHFX  IISGHBEPHOAIIRC 71
EREFES FHEEASEAERHIAIIRE BT, SRRt
9%

BFEESS AAIME, BEFRREe (RENISELRE). AnEKREL, R
Y (HBRE) AR (FRE) Wi E

FEEFT @‘%ﬁtﬁﬂﬁﬂi + XEBARIRIEHER, BTA LDERINEFSE
TEEE

TEEFS REEMAIRE EoES

HEESS #REEG v BEENERS), B v BERE SIS B EIRETE
RATR#BIRIC, ETTEEFS.

B BUEBH =R Zhou, Z.-H. (2018), National Science Review, 5(1), 44-53; MBS ESIMXIS MEARE (HEEES)
12 1.

ic
F1EL2Y, p3; HUEEINELH.
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FFAZIME: Python {EF - JupyterLab FEEEIEA - VS Code 454E8S - Conda MEEIE
mwy IA Hi&
#IE pandas. NumPy. SciPy Ri&F% ZHBBESHEEZRE, RLS5%ITHE
BRE  scikit-learn |EE. 93, BE5ITMH
PyTorch, TensorFlow HE. BIKE. MEMEKIZ%
5L38  Matplotlib, MLflow. Git TI#L; IBRS#HSERR KBRESHHME
hoiE CUDA NVIDIA B AMESRMHITIHETS, HilGESE R

Ofl B—&AE5IE, EREHSARENEEETHEE. Y385 S ES T REMLER

™7

itS CUDA: Compute Unified Device Architecture; %% CUDA A& {# pandas. scikit-learn Z{XA0H SRR IERS FIETT.
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BESEMLE
RE AR A

KL A4
EARSS TR

MALWMRLL
PLLALLATL

1
HEEYE
g - 2Figit

B8 HEHMAH (Computer Vision, CV); BARIESAIE (Natural Language Processing, NLP); &2 EHIEER . FE0IB5%

BEAE, NSBFIREPHEETAR,
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E —BERGLH o AN S
ER BAREMTINSEARZITAZ IR 2024 FiENRELFE,

LS LRMEFZE: X GHEREFE. L%HEE KBEQXLEESR. EH: Thomas Shafee (CC BY 4.0). Glitt006 (CC BY-SA 4.0),
HEAZ TR,
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e EREAIRD  ENERT b MEE RGP

£ SFERREE A SREMENWNE
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125 Bk Scigenis (CC BY-SA 4.0), %#EHAZTRR: XEERTHSERFHARH (AFTH).
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. V040 RS 34 HIMEHE EERE
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AN T EE
— &
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HEFF, g RE R
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% TmAMETEA TR .

LS 2% @ARBRFEARRTERE, # T EER5 FRR: WEREFE. TREERGAFINERRER FE RNA

(messenger RNA, mRNA). 3kiE: Moderna 5B EHREBES /NS, 2026-08-19,
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"FATREEAE" 2R, RE "HEEZEA

781 fr

RE T, BRE. TiE
MR (planning) LB 5EEHIT
=l HiE. pnE. H3h

BmIt%3): EHEXEHRRUBIRE
R EERL. (THAE. FEM

i85 384% 3] (Reinforcement Learning, RL); MXATR AR SHEMRL,

3CE Figure 1.

Updated Weights

Closed-Loop Simulation Driving Model Policy Training & Orchestration
Sensor Data Doy -
Ko ;fg o
. Rollouts -
Alpasim Driving Actions Apa Cosmos-RL
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NVIDIA AlpaGym: {FEXZESKIEEL

T & MARUFIRA. B ©NVIDIA, BHHA
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EOfR%gE SEBRFY FEFER HYE
HYMER SFE Efh. BYEE (HF)
EAEIEE RE + GBS EEHEER BYSE (HF)
KSR HETASIH BIRENASE BYE

Bah B Eig. 5= BiR. k. i BYHE + B
KiBESER §ix T—4" token BYE + &k

O] RH XEEE AT AEE FAEES ? Ridk, HARBERZANEES?

https://kaizhao.net/teaching/shu-ml-grad 35/42


https://kaizhao.net/teaching/shu-ml-grad

& Fia 5y

When to Use Machine Learning

BERMEANAE - AMERER

https://kaizhao.net/teaching/shu-ml-grad 36/42


https://kaizhao.net/teaching/shu-ml-grad

frapEEE A%

&AM IBT R A A E
£ R4l
@ =R HESR, NEETHNT—RER
@) BRXEEERX TR HHTEE . HEEER. REEK
G ARRMHEE: ESH ~ BEHREMGH—F
HBBH
@) EIRTTURS FITERLE E & P EIR

ER eEBELBRME, BREERER:

RXBIEE AR RIAES H TR .
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EXER $E HX HXEMR %#B AL
Questions and Answers QA g% messenger RNA mRNA {5{# RNA
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