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AT EEE (Artificial Intelligence ) , ZZEXHEE HAL, E2HR. FABTFIELL

IE(RFNY RARIERERIIRIS. BA. BRARNBRFR—I TAHHARRE,

v BT RERERIER |, FEH—FETRYEELAAZE
BHaetBlav B UM RRAVSEREN RS , tEXARE
EV=EA. BRI, BEiRE. BRIESIE
ERERZE,

v ANIHSEENANER, B4AYERIITEAENL,
ANIEREARARNERE , EeEERABBEERE, o]
eI ABUESRE. )
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1957 1986 2014

B—XEiE BIREE SB=IRRE

; / A A AR — z S : A
® LEHFE—FXHRERIEE Perceptron o BRI ® IEEMTEIRBIELIRBIZE99%F195%

e

_ o HHEAENZIER ® ATt SHIDARPASESCH
Q ‘ ® Dartmouth&iy, ® HLBERAESAL AR5 o BFHENGH

E;ﬁa—?EAIB'\JiM - - BDRER
1956 1970 2000
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ACM ( EfFitEN=FES ) BEff . B "REFI
=B3L" ZFRHIYoshua Bengio, Yann
LeCun, Geoffrey Hintontt[E3K15 720184
HEIRE , XEERIK19665F2ELLKDERY
—EENRGE = (FRR A,

Juergen Schmidhuber Richard Socher
Swiss Al Lab & NNAISENSE Founder, CEO, CTO of MetaMind

Yann LeCun Geoff Hinton Yoshua Bengio Andrew Ng
NYU & FaceBook Tornoto U & Google Montreal U Stanford & Baidu
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Manuel Lagunas & Elena Garces / Transfer Learning for lllustration Classification

nn

‘&Eﬁ:&ﬁ%m%k—ﬁ“fé

L5
iy,
S

T3IMZRA || 29O TTE| | m M- mef
;,ﬁ {20 ||E2 2 T@8D | [ an i efef
sllofl1|l2]]z]la]||s5]||s6]]|7 fiEENY B0 |eve oo |hhhkrmMe

mnmaJ“xJ?
¢ ol Sl @y =t mo—oa»
W) . M EST: MJ; NGB

= 8 _III" 6 5 4 3 2 "‘I |:| Figure 6: t-SNE algorithm on the image descriptors of the optimized network. The boxes show groups of images of the same class that have
ey b e 1] 2 : 2 vork i level i isti

W - een grouped together after applying the algorithm. This shows us that the network is able to understand the low-level image characteristics

La (. e \lump AIASE 95 .

and, consequently, that these image descriptors can be classified with a support vector machine obtaining great results.
A
ANIEE TENEREI
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52 1BXiGid(Semantic Gap)Il5

€ Semantic Gap: the gap between low-level visual features and high-level

concepts ( BIGHIEERRIFIEHSEE XS Z AR5/ )

> a0 : BRI TEEFE (color, texture, shape | ...) AEBHENHER
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82 18X iGid(Semantic Gap)I5

€ Semantic Gap: the gap between low-level visual features and high-level

concepts ( BFHEERTIFENSEIE XS ZEANIGE )
> XHUEN : BRI IE B RIRYE X

FEKAN
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> ALTFHHREN+903588

e reare W reaure I e
sensing PTOCGSS'NQ extract. selectlon sibsmadoik
recognition
Low-level Pre-
"
>

RS
> FIMEBUFIUEE—HIERZEN. BRI (FEEBWANR ) 89755 |, e EBiFRERREE L
KL HES , MECEATEEAZNNE , MRAEFZIZFEINGHIL.

Inference:
(Y prediction,
recognition

Featur. Feature

extracl. selection
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o HEST—iTE. WE. EEHK
> HETEY. HTNEE F(2(x) = f(2(x)g’(x)
- BEIUAOIERS. SRR dy dy dz

o GREIER: — SERERS dx  dz  dx
> B =AW

HElD
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MRAHEEW , FEHZE. wE. V=s=Ja0EM , E2FEFAEEEE, PythongXAILE ,
MECIEEBIBAES | ZTAEER  wEEINEBEER | BEINESYIFE.

N ILEeEPythonEHZ [EIRFLENT TS , ALEeeREA@HPythonlUARE , MIPythontBiLE&EE
ENfEER, IEEE Spectrum 2019 $2E= Top 10

Language Rank
1. Python

. C++
. C

. Java

. PHP
. R

. JavaScript

2
3
4
5. C#
6
7
8
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. Go

10. Assembly

Types
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Spectrum Ranking

100.0
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76.7
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‘m| PythonBiBIR7F ATER WLy 2
PythonfE A T8 ATERE T P Aol 22
il 3. HERNE. FEEISASEEEER
XEEHITIEE. B, BT HRFRES | B3I SHSSRN E

PRI EA SR T ATER. Python
SRS 2 —
Rl

fEENuUmMPY , SciPy , MatplotlibZ
RERFENFE | Pythoniiskiis
ATHRSE, R
DEE R

SAFRFERIEFIOOPE [EXY
ST | ERTEIAVEGFT
K. HARES. MWMERE

pILEMER
REGE T IREE AT O
TH., Python2IrEMME
BFERWIEES , Scrapy
TERIEZEN BIFES 2
WEBH %

HFPythonfyWebFF & HESE
8% , wDjango , Flask




¥ | Python&iftiSik LB
3¢ HAFIRE

age = 20 # F— N age FIFTIHE— NS 20

print("Hello World!)) # #JE[IHello World!

1+1 # B
EERMRVERF  ThEE BERER  HER
< IZNF and MR NI True, NMlconditionZT R True.
<= INFRET or MR RIEBRER— R True, MconditionZEH True.
> *F not RATR#%EZE (FEFalseZNTrue, MAZETrueZEIFalse
>= RFHET
== EF

1= rETF
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00 SRR
> TTENZ ATABEMIRZ BataVEss . BABRLAB SIS,
> PythonigxE{H{a]3EOFNIE=S(E A True , 0 & NoneJFalse
> Python 4gigp if IEGRTF=RRERAIAIT , EAFIVA -

if FURTERAG1: v HeR" A AR (IEF ) |, WHRATREAY

12—>FH _ . . L, e . F R |
.?):'L"fj\',lm/@'l 159, MPITARETLIZT , Lk SRR SR H A false
elif FRre&(42:

HUTIEA2 IR
else: v else NRNEET | SHRBEFAAIZATHIT
iy o1
s ENETLUTHERES. ®
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Eh

TEIME(E

PythonBYEAERIFR , —FfEfor..infE3L , AILMKXIElistektuple
PRYTTERIEREHE

for iterating_varin sequence :
statement(s)

PRI, [f no more item in sequence

sequence

>>> for i in range(5):
print(i)

Next item from sequence

execute statement(s)
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Eh

TERIRE
FEF2Ewhile , REEMHHE , FIAKTER | REAREELTER
7£ while ... else TEE(HHEG A false BH4T else BUiEGILE

>>> while n > 0: ... print(count, "/ F 3")
sum =sum + n ... count =count + 1
n=n-2 ... else:

print(count, "XFEFT 3")

>>> print(sum)
241010 0/NF3

1/ F3

2 /M3

3 KTEEFT 3

PP ER

while expression :
statement(s)

lf condition
is true
conditional
code If condition
is false
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B¢ break. continue, passiEf]

> brealkiEa)n]J AL for 1 while BYEIAAK >>> for letter in 'Room":
... ifletter=="0"

> continuelBQHId ZEIELR , BEEHT F—BEN pass

> passEZSiEG , —IRBMEINES , FMHIERS .. print(pass’)
... print(letter)

ifn % 2 ==0:
continue
print(n)

£ FTEN1~10
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¢ Number (=)
> Pythonz#Fint, float, complex=FfAREIRIEFEEY

>>>9=23

>>>p=3.14

>>>c =3+ 4j

>>> print(type(a), type(b), type(c))

<class 'int’> <class 'float'> <class 'complex'>
>>> sinstance(a, int)
True
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¢ String (FE8H)
» PythonBUFRFERBILAFRES S . WE5[SH=5/5 ( ZMR5|S5H=1NE15 ) §&
tock | (FRRFHL \ X ASHEFA
> Python3iERSSFERALAUTF-84%%5 , FrEFfrEEEk2unicode= e
» XEFRIEBEHE. EREEZMEE

>>> g = "Hello"
>>> b = "Python"
>>> print("a + b #HZER : ", a + b)

a+ b HiHEEER . HelloPython
>>> print("a[1:4] BIH4ER : ", a[1:4])
a[1:4] wiHZER : el
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52 L EIRSSHE

¢ List (7IFR)
> FIRATATS A S HESRNEIRESII., FIRPITRIERGIUAERE |, B
¥ FHEEEALEEYIZE (FNBTRE ) .
> NREBEEELES [ 26, FAESSREHITRIIE.
> FIRZSIELL 0 AFFRE | -1 INKERFHARE.
> FURAILARR + B ERPITHIR | FRRRES.

>>> |ist = ['abcd’, 786 , 2.23, runoob’, 70.2]
>>> print(list[1:3])
[786, 2.23]

>>> tinylist = [123, runoob’]
>>> print(list + tinylist)
['abcd', 786, 2.23, 'runoob’, 70.2, 123, 'runoob']




‘®| PythonEfitiEi% 7P LR
88 USRS

¢ Tuple (5TtH)
> tupleSlists:ll , ARZAMETtupleBITTEAREEN. tupleBER/MEER |, TTEHEZE
FAiE SR,

> TCHRITTEAAR |, (BALIg S5 |, Wlist,

A = EN—ARELINTESuple , RAINEE,

>>>t = (‘abcd', 786 , 2.23, 'runoob’, 70.2)
>>>t1=(1,)
>>>12 = ("a', 'b', ['A", 'B)

— ¢

(a, ', [X, 'B)
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¢ dict ()
> FHELTFNNSES , FA%-E (key-value ) 7% , EBEHRIRIERIEE,
> #(key) W ERABIZEZRE,
> E— =G, #(key)REHE—.

>>> d = {'Michael': 95, 'Bob": 75, 'Tracy": 85}
>>> d['Michael’]
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¢ set (£S5
> setfldictz_{ll , BR—HkeyRIES | BEAF#Evalue, BT keyRBEEE | AL , £
setd , i[REEERkey.
> set2TFH , EETEEset P BEIIITIE.

>>> s = set([1, 2, 3])

A

4 )
setATLVE AR LTRGBS TRIES |
B , P setFIIAMEER RN LI5S (81) | FHE

L (1) . 25 (-) SBeE, ,
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PP ER

» numpy ( Numerical PythonBJf&i#R ) &S 4ERERIF I BEMEER S ITRIEME,
> matplotlibERZFRT ARk , REBEAEZRIRIICERLE.

P
_
XT%&ZQEEFéﬁB‘JZEEEI‘]EI’JE%WFD
mean BARF19E., FKEREHERIMeanINaN
std, var SRItNEENRZE , BEESE (BAAAN)
min, max RANBEf&/IVE
argmin, argmax DAl ARAHISR/NTERIZES]
cumsum FrETE=REN

cumprod B TTRIER

Matplotlib

PERYRIER

http://matplotlib.org/gallery.html
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e 3R

iTEHRE ( Computer Vision ) , AENE—] "&" SUEHNEIEX "B HERFE.

EERER 7 UM EZANTENATES ( B8

R ERIBHRLE )
1. El&52= (what)
| HEGH T — NS MENIRE
(a) Image classification (b) Object localization 2. Hi&il ( what & where )

HEIER PRI E R AT EA B
3. BElgiEV 5 EI ( what & where )

KR EHR PRI IR A HERRTEN &
4. EfFEEAI7ZE ( what & where )

SPREFRMAFER , BEll—Xomk

= .
- =
= =
= =

iy

bottle

(c) Semantic segmentation (d) Instance segmentation
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BB XHETITIEPNG, JPG, JPEG., BMP, BEIAANRZIT2M, B A LRI HFPNG, JPG, JPEG. BMP, BB AMNFRBIE2M,
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1#3=3  2*3=6 3*3=9
1*4=4 2*4=8 3*4=12 4*4=16

O {Ell— : Python[F3 1¥525  2%5.1Q 3%5215 4%5-2Q 5*5-25

1*6=6 2*6=12 3*6=18 4*6=24 5*6=30 6*6=36

Ar =3 AZ *7= 2%7= 3*7=2 *7=28 *7=3 6*7=42 *7=49
v BENSRER (IR 1*;; z*gig 3*§=zi :*;32 2*;43 6*g=18 ;*;26 8*8-64
D 1"'5\”/_ ﬁj:j%ﬁl:%_fﬁ%%ﬂ‘(j{ﬁ': 1*9=9 2*¥9=18 3*%9=27 4%*9=36 5%9=45 6%9=54 7*9=63 8*9=72 9*0=81
v i@ff" Dayl-homework” BFE T ;
v ?£§Uj1¢g@'g ”2020" EI\JS\Z#F’ [1, 'Dayl-homework/26/26/new2020@.txt"]
v SR IRERE  resulth ; [5. “Day-homework/a/22/4:23: 2628, txt"]
v RS, MHRo1TFIEN@EIE.
O (K5 : AEAFFEAR
v' {Ehttps://ai.baidu.com/productlist{FEIFEERESSEAVIAIRGE— T |, FEEIIE(EE5]
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