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m E—ME HEREH

1943 ££, Warren McCulloch F1 Walter Pitts g B T —MIB4ELAIA T
MEME, HHETEFHABEZERN VP EE

1948 £, Alan Turing ZERJIE X IR T —H B B E R

1951 £F, Marvin Minsky EiE T HE— B #HEM &1 SNARC

1958 £, Frank Rosenblatt $&H 7 AT IAAE LA ZE R ENBE J7 R L HN 25
| .
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m FEMER © UKiATHEA
o 1969 £, Marvin Minsky AR CEXFIZE) —F, ZURMBLELIERH
8%, ERNE A BIBHIRE AL IE KB M 4%
o 1974 £, Paul Webos &R T REIMEIBE L, BEMNARZINENEN

1980 £, Kunihiko Fukushima 8 T —MH &SR M FREFZENZEHE
M &, FRAFEHL (Neocognitron)
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n BFEMER  RIEEBEESIENE M

1983 £, John Hopfield XIH#HZE MK S| NGEE RIS, FHIRH T HTFE
B2 LT ERY Hopfield M 4&
1984 &, Geoffrey Hinton 12 T /RZLZ S
1986 £, David Rumelhart #1 James McClelland EFF & T R [E{EIEE X
1986 &, Geoffrey Hinton % N4 R EMEIE EiLE| £ B B A5
1989 £, Yann LeCun EANEREMEEELESINT ERMWEME, HEF
S{RE 7107 EEUS TR KHIRTH

Gradient-based learning applied to document recognition
Y LeCun, L Bottou, Y Bengio... - Proceedings of the ..., 1998 - ieeexplore.ieee.org

Multilayer neural networks trained with the back-propagation algorithm constitute the best
example of a successful gradient based learning technique. Given an appropriate network
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20 tHeg 90 FAFH, FITEIJERMUFEEV ARKVEE R
BT iR
ALz T, MEMEREREMAFW. KILEYE. IREEESFRAE
MO, MEMN KRR X —RENEKEH

A training algorithm for optimal margin classifiers
BE Boser, IM Guyon, VN Vapnik - ... of the fifth annual workshop on ..

... ALGORITHM In this Section, we highlight some important aspects ¢
algorithm... The description is split into a discussion of the qualities of

Y (R7F Y9 I WSIARE: 17836 MEEXE  FiE 22 MRA

Regression shrinkage and selection via the lasso

R Tibshirani - Journal of the Royal Statistical Society Series B ..., 1996 - acad
We propose a new method for estimation in linear models. The ‘lasso’ minimiz
sum of squares subject to the sum of the absolute value of the coefficients be

W iR7E Y9 5IA WSIARE: 61553 MEXNE FiE 54 THRA O
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n FERME D REFEIIEE
2006 &, Geoffrey Hinton & A &I & ZE BIIRH L M 28 7T LS @ & E fil
%, BARBEEEEHITHANARXHITENES
2013 £E, Geoffrey Hinton BIF LT E—NIRIREETR W ZHER
AlexNet, E-REFIFKAEER GRS L LESEEREHFin
2015 £, Kaiming He IR TR EHZM L& ResNet
2016 £, AlphaGo AxptE#HttREZE. Rl ABREFHA
2022 £, OpenAl EXAHBIIRYLEA ChatGPT
2024 £, John Hopfield #1 Geoffrey Hinton XS4 FiE N /RE
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m Sigmoid EG# /Logistic R :

(@) :
O- x - ————— 0.5 3
1 -+ exp(—x) ’,' Logistic pR%L
! ----Tanh K%
m Tanh R#L — ,’ R
exp(x) — exp(—x)

tanh(z) = exp(x) + exp(—z)
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m RelLU ¥

>0
ReLU(z) ={ =~ * =
0, =<0 ReLU
- Leaky ReLU
m LeakyRelLU ER#X e gjﬁi)lus

>0

LeakyReLU(x) = {x, e
Y, X S 0 _____j______._if-"/

m ELU BB

r, x>0
Y(exp(z) —1), 2<0

ELU(z) = {
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m BIIRHEME (EEEMENE. SRERME)
BHETTHNETARNE, BERALEE
B4R A R Z BRI EE TR B P AR
BEAWMERERE, Bk
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m AIRMEMKREE TEARHAITERER
fitacie 20 = wal=b 4 p0
et al = f£(20)
z() BiEME (Net Activation)
al) [&EM{E (Activation)
m BIIRITE

x=a® 5z 5 a® 5 2% o5 almb 5 g0 4 alh) — (x; W, b)
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i AT eI

& IEIAEIE (Universal Approximation Theorem), 1989

S o) 2—MIEEHL. Eﬁ BiFEERNESEY, Jp 2—1 D #RR
AR 0,1)P, O(Jp) REXTE Jp LHEZERHMES. WTFEELER
NERE f e C(Tp), BE—NEH M, N—ALH v,,,b, c R AKREH
nE w,, € RP, AIIAENEE

M

Fx)= Y vnd(whx + b,)

m=1

[F(x) = f(x)| <€, vx € Tp
Hep e >0 2—MRADBIES
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n BFRHZMZ (Convolutional Neural Networks CNN)
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n BRI SERMEXBAZHERE, EREXH

Y=WxX
Uu v
Yij = Z Z Wy Lj—yt1,j—v+1
u=1v=1
11111
- 0
-1 0(|-=3]0 |1 1/0/|0 0 |-2|-1
0
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n SINEEBRBHTK T MFERE P, ERNERTUSAZE
TEH: FK T =1, HHEAHEP=0
wWER K T=1, FRAHEP=K -1
ERER PR T=1, AHTIEP=(K-1)/2

n BRTAIX A, ER—REANAFEER
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s ERREMERRIUIE = BEETLEN!
n BRIENFHIREA, ER—MKiE "BRX"

U v
Yij = Z Z Wy Titu—1,j+v—1

u=1v=1
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m $FERRET (Feature Map)
BIN: D NHFEBRET M x N x D
Hith: P DMFIEREST M x N x P
D
ZP => Wri@ X+ b?, YP = f(ZP)
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iL3E (Pooling Layer)
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m LeNet-5 @— N AEE IR 2 W 25 1R 2

ETF LeNet-5 IFBEHFIRANARSGE 00 FREEERZIIRITER, AKX
A EFEFSHF
o XE7E WHER 10 MERESHEE (Radial Basis Function, RBF) ZHR
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n EITAIEA BT RN E D A RIS B MBS E
o BREREMES, FEAESHSET f(x,0) XBIEEREH h(x)
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m https://pjreddie.com/darknet/yolo
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BIN AR LE W 2%

n BERMEMLBEIERTERENHET, RBLCEBEEKENRFLE
h, = f(ht—l,Xt)
ALER—1EINESE, h, BFRAKE (State)
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s MR- EEEZHNBETHEMETEBHE Sigmoid BEHMET, €
A ALMES R ER R LR EM— N EEREN N RS

S = Q(St—lxt)
yi =o(s¢)

Hrp g, ﬁ’EAET&UE’]Bgzlk*, x, eINEBHIN, () BRANAPREHEIREE
o(-) EELEMH R, #EX‘W(""‘IH?H’]%:&IE&’%BR%U

n B REEZFEHE—MERRENN, tb—fitENREES, TUXTER
HRIEREINGE, MRABMAITERE, BaiERMREES (bW C++.
Java. Python &%) HERERTEM
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BERIR W 28 SR BE 1T

35/40



K& KEHIZIZMW S

m SIATHENBSRIZHEE BRI RTREE, BERINRE N 4 E KA i)

H
©
S
&
®
e
=
N4
&

36 /40



IR HESTRILHEZ W %

S \.._J.\ ‘—J-lmh VA 3 5 2 N ,—l— l LY E 2 Lk
[HJE N $—Z X —%H"] A -H-' dh E{’E $—1 —§

‘ pa!
Tytz\ys\n\'-
e e et e
B A R e i
h @ T
) A -
hi” M T =
: | h? ~ B > B - th
x| [ *x || T T |
x || =x !
A T
XT

37/40



N {EiR

m https://github.com/phunterlau/wangfeng-rnn
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https://github.com/phunterlau/wangfeng-rnn

MM F: ChatGPT

m https://chatgpt.com

] ChatGPT 40 mini B2
What should | wear?

Go to the party!

Decoder

BEIBES—ER

SRR
<start> Go to the party! <start> What should BEPR
(BIR) EIEBROKD, EXNFTER,
&Happy Neutral RERDHE, LRSBEREA,

Context RNN FTRIREMME, BRENS X,

AT, JBEAKIBRISHE

(B—7)

BEMBF, MREOERY,
BEITHOR, RATERFRE.
EIEEE, EKHERSER,
FRES, BREEGNRE,

Encoder

eee
Where should | go tonight? Go to the party!
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Thank you!
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