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@ trinket DIRDNR—>7% 1 <
https://trinket.io/python/61c6503fcada

@ EITHaRN, ROKXDICRRSND L =HEER

= ) »r - 2

< > main.py +2 Result
1 # RelU {Rectified Linear Unit) D ELR +8{E®REAO JOSFs LT . . o1
2 & ANExT R MOBEROEEL, ol LOBEETOEEEL £T, || cooored ¥ (Btrinket
3 & ohB2E COENDANE CRUBHIEIFUH L, TOTHRERERT || (X = 1 -2, 'relu(x) =, @)
4 #FHI&ET. BB S L TORWDEFRIGERTRL T ET . ('x =", -1, "relu(x) =", @)
5 ('x =", 8, 'relu(x) =", @)
g' dEff""ﬂU(;: ('x =", 1, "relu(x) ="', 1)
- 1 W o< ' " . " .
2 eturn @ ("x , 2, ‘relu(x) =", 2)
9- else:
18 retu X
11
12 x = -2
13 print("x x, "relu(x) =", relu(x))
14 x = -1
15 print("x x, "relu(x) =", relu(x))
168 x =8
17 print("x "y ®y "relu(x) =", relu(x))
18 x =1
19 print("x x, "relu(x) =", relu(x))
28 x=2
21 print("x = x, "relu(x) =", relu{x))|

s EITHRIBULIRWEE(E. [RITIRF > ] TEIT
« V—RXO—F=ESBATHERT IS LB0]HEE
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https://trinket.io/python/1¢c339b660eel
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1
2
3
4
5
6~
7~
8

9

18
11

12~

13
14
15
16
17
18
19
28

s,

* 1T

1THEERDY,

> > -

main.py

?

RDEKDICHRRTSND C & xR

+2 B Result

#1220 2 —OunEHF 20 LA 22 —S 3y FI—9TF. 22 Powered by )trinket

# AN, x2)IHLT, EAFEE S0, M FAd-0.510mES
#NTWET. Za— O FrelBi=BHLEAE L L TERL, 420
# BULANAA-IHTREMEEHELTLAL Y.

def relu(x)
if x < @:
return @
else:
return x

def n(xl, x2):

# BAIE 1, 1, Vi4AFAIE -e.s

s=1%x1+1%x2-8.5

return relu(s)

print("A L (e,
print("AHNIL (e,
print("AHNIE (1,

print("AHIE (1, 1),

0), BILE =",
1), BIEE =,
0), BIEE =",
1), BIEE =,

ni@,
n@,
n(l,
n(l,

1

et ot et r
et et et

W R U7 E S

(AN (e, ), FEHE =7, 8)

("AhNE (e, 1), BMHE =1, 8.5)
(AR (1, 8), EMHE =7, 8.5)
(" AhNE (1, 1), BMHEE =1, 1.5)
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@ trinket DIRDNR—=>%2 F < i
https://trinket.io/python/3cbc3f3ed057

@ ETHaRN, ROKXD(CRRSNDZ =R

= D »r - 2

< > mainpy +2 B Result =1
1 #32MZa—Ou(nl, n2, n3)EHAEHELEHZ > » DY 2
2 4 LT oT Ea L ER A7 AR, AR ey A Lne T
3w B0, )R L TReLUBBIEBE L CEHEREEL £ ¢ (0, @), EIZE ', 1)
4 BHEEE T2 —O0nlE, nEndENELASLTRITEY, ("AHIE (e, 1), EEE =7, 9)
5 &%l TREMUEEEFHEL FT. JO55 L0008 ("AHIE (1, @), EHE =1, @)
g # HBAANE-VICHT 2EREERTLET . CAKIE (1, 1), EMEE =, 1)
8~ def relu(x):
9- if x < @:
18 return @
11~ else:
12 return x
13

14+ def nl(xl, x2):

15 # ®EAHIT 1, 1, JiAF2E e
16 s=1%"x1+1%"x2+8@
17 return relu(s)

18 def n2(x1l, x2):

19 #EHIF 1, 1, 00 4FAF 1
28 s=1%x1+1%*x2-1
21 return relu(s)

22~ def n3(xl, x2):

23 #E&F -1, 2, A7 L

24 s=-1%"x1+2*x2+1

25 return relu(s)

26~ def n(x1, x2):

27 return n3(nl(x1, x2), n2(xl, x2))

28

29 print("AFIZ (8, @), FIEE =", n(e, 8))
3@ print("AJIE (8, 1), FHIEE =", n(e, 1))
31 print("A NI (1, 8), FMEE =", n(1, B))
32 print("AAIE (1, 1), FHEE =7, n, 1))
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Why Deep Learning!?

Hand engineered features are time consuming, brittle, and not scalable in practice

Can we learn the underlying features directly from data?

Low Level Features Mid Level Features High Level Features

IntroToDeepLearning.com

Lines & Edges Eyes & Nose & Ears Facial Structure
I Il' Tl i 65191 Introduction to Deep Learning 1821
II Technolog; @ introtodeeplearning.com W @MITDeeplLearning

HPROLAN) B, &, HOLANIL BEADEEDL NIV

MIT Introduction to Deep Learning | 6.5191,
https://www.youtube.com/watch?v=5tvmMX8r_OM
@ [Why Deep Learning] D ~_X— 53



https://www.youtube.com/watch?v=5tvmMX8r_OM

HEMRUFEBD =1 —X (201 14F)
- HEPRUEE (CoEgh [ NADOBEIRTHD] , [ETHh
D1 EWDSIEEDIRLY)

e II#ES—%4: YouTube D'5T5 >4 AlSEIINTZER 10005
« 10006MDY > >C, 3HEIODOFEE
c OBD”1—3IVLARY NO—DZz{EFE ERD IR — > % B

TZXHEENZES
ANDEED M |C
&FET%:J—D‘/

(0]
(0}

JHODEAD M
RIndA=—a2—AYV

FIEDFRP RIS H¥&vOIc
Fitd3=2—0Y Ridh=21—0Y
3CFR: Building high-level features using large scale unsupervised learning

Quoc V. Le, Marc'Aurelio Ranzato, Rajat Monga, Matthieu Devin, Kai Chen, Greg S. Corrado, Jeff Dean, Andrew Y. Ng,
arXiv 1112.6209, 2011, last revised 2012.



e DFZD =1 —RX (20124F)
« HEPd DEED AlexNet CTEHURDFHZITD

- SR —27: Ei5E) 100 L (ImageNet 7—5 7w |,
22000f&4E (C o EEFH)

o ILSVRCO> AT« = 3 >: B 1000 HF(CDHH
+ T =T 1SRy ND—DZER
BJHAF+, max pooling, IEFR{L(LCN), softmax, ReLU, ROwW 7777 ~

2oz 1Bz |2l 2I28 ===
2lell 8 |a ST (|4 | |4 | |8
SN SN[ g 222) e 18] lalls
P 3 || & Sl A& A3

22222

SARA

1L
i

-

eeeeeeeeee

e, 192 1
\ TN 13 13
224 [i 1 3 N - 4 1o

\ e IhE] B :

NS — 27 EN \] 3|\ B i3

NIl e\ )
1}- I W 3 XT
o 55 | ] -
102 192

22, Max 128

ax
pooling

111111
204

S HR: ImageNet classification with deep convolutional neural networks, 5 5
Alex Krizhevsky, llya Sutskever, Geoffrey E. Hinton, NIPS'12, 2012.
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Why Deep Learning!?

Hand engineered features are time consuming, brittle, and not scalable in practice
Can we learn the underlying features directly from data?

LW s
ZEZATH

\ \ \ | & ) '.:Hj](:i}fr_\,\}%'-(\\ci,
SVERDINR—V 7%
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E{FIDEADIR D (top 5 error)
AE: 5.1 %
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