M K5

[AHOU UNIVERSITY

rEFI-5|5

gl Bl
2023£E038




FEEF

S I ——

01 FEFIHE
02 1R 25 H YA,
03 FKEFINTRAR

04 REFINH LM




feRz ) 23 YA

EFINERAIR




:*F' FISNRFI. ATHERNXR

ATEERE: HSESEINAZEERE

eR=FE3: HENFREERE
BEER), SR T7THEMRE, HF
JIHARE UﬁjIJ\JEE;EE/J_$EFTj_ 5o

REFY . LUNEFSIN—F
SN




A= FIFBIAFHRA

#@3ZER (Yann LeCun) Andrew Ng o
7RFBE-FXIR (Geoffrey Hinton) FNEREE, AEEXFEIH
AZB ( Bengio ) 2, BrraEANNREASA

HEF*E T 2018F T EN R FESZIN EBRERZER,
ACMEIRIZ,




(m q
=i, AEFTRIFIRERAEIA
TERELN=ERE, JILHEXFE. ER
RFEEEZR, [EEEST, ACMK
HEFZ, CCF BRkaR,

FE: (FTEIFE)

A&, EEXFUHEIRFESR
AREE | ATEREFRRK,

RERAE:

(M2EF)  (ARB)



AL SREFRHIBTET(E

GRS ST VeI MEERIE
FEEANFEZ—, AT E53cE
KFACMIT, BERFHEEIRAREF T
&K,

FET#EL: RIT S XGBoost&E %,

{1388, ARFETIREAT, BrhalT
BEPNKFSEARLINEE, 20165, JOA
Facebook Al Research (FAIR) 1B{Eff5El
ey

o

FZEREA: IRt T ResNets




ERSrIE A LEREEIEEE

I I —

THENALRERAR. BRI T PR 55

1 Microsoft (k) VYN F[H 19754 N HifE1.21 12T
LALLM A. FARH _

2 Coegl (| AT ERGEReas S st £ 19984 E 1932423 7
3 Facebook (45 NIGARA . IR 22 ) 2% PaRe'd S 20044 T A8 5934123 7t

\ o P ‘

4 Vi e Sl ’“;32 ;k@ LE' AR Lt ] 20014 il HE43812,25 5%
5 KRG FG AR, BeEsI R ARSE T AL M [E] 20064 Sﬁﬁﬁﬁi‘” {4i1E21012.3 7T
6 CIZAREES IR BRER ) 2 i 20144 Déb il {70157
7 Y53 T EA AR SE Z i H ] 20114F D#eah % 4140123 7t
8 BRI R HEEE S HAR 5E Hh 19994 Lﬁ? {10812 70
INE S . .

9 Automation Anywhere AR S ALRECR S AR oA=L FE[H 20034 BALFb Bt fhi56812.3 7T
10  IBM Watson (IBMik#%) RIS BEMNEIIEAR EAL eS| 19114¢ i) T 119812.2 7%
11 FA AL T BUEN I H AR Hlgs2] HE H [ 20154 ARG fE 1142350
R BRI R, IRE%ES]. B A e e N

12 S e [ i) el i [ 20124 Pre-IPO# i % H1E 750122 70
LA A + M . X .

13 Netflix (Fi ) T Tt LI J £ 19974 L 141812365
14 Graphcore BREGHHR Hlds i s 20164 DXl 7% fli{E 17123670
15 NVIDIA (¥EHhik) B RE A AR o EH 19934 Ei HE 14501226 7C

16 Brainco MLz HE. Eyr. BEemit EE| 20154 RAFHE i % fih % #1600 /7 3£ 7t
17 Waymo H 2 2 4 A28 K H 20164 CheR Bt fti{51050123% 7t
18 ABB Robotics HLEE A % E B A GIEEIN B+ 19884 L 51412347t
19 Fanuc CRIBFH Bl A i H A 19564 T i1 362{2.3 7t

20 Preferred Networks VRRE2ES] . KL SR LA H 20164 Citahg 20122470



ARRANEREFS

AEITIEIALLATASHIZEE BARIANFASHIZEE

a
%L(w, b, 0439: w - Zaiyizi =0, w= Z Yy
EL(w,b, a) = Zaiy, =0

{UAL(w, b, )

min L(w, b,a) = 3||w|]* + 37 o(—pi(wTa; +b) + 1)

= %”’Tw - oy — Y i+ Y oy
= 2w S oy — U0 ey’ + X0 o

= Z:ll Q — % ;’;1 ayuw’z;

=3 ai— % EZ}*I asoyy;(wixs)

FHHE max Al RE5E A min 7]

max E:‘il Qg — % Z:’,Ly—l oYy (Tizy) = mi_n% 25—1 ajogyiyi(ziTg) — E:’ll a7}

st Yo ey =0,

ARl WSS NES = B CAARMINER SN 24 N ES




o

&R RE—]]

LL_L%}K = 0] L)\E L
.95 Qﬂ"EPT RIRAE iﬁJ)\EI’J
. HIEEIRE—ER S
/’% 0.90 %51 BT EERE
; FE2RETHlEeES
R 0. BB
RIS FE S
HiZ, mEltm
0'700 1 1 100 1000 gﬂg%ﬂ;&l




FEFI-CV (HENRKE

SIS

1: TM: A I)\J
g E|

*/TEEJT/T {gjﬁ
OCRM iR 5 e
EFiIRR SRR =
T
XIS 1EFZ BRI
— : SHRAGRES.

“iE EAL RS
ZGFRIQR e

GAN

PUSEE

XS E G At —
Fhay—LeTn
SR, (FEE
GimEE
QAIRRYE Sk
, W TR
EEIIEE]
GAMRAYIE
fa, 8.
HIRE

y=1C1)

FFEREY

Ml@ﬁﬂlﬂhﬂﬂ
%?ft tll] f)%
. JDZEZENH]
B, B8
Gl DR
RSN
FFE R

r&ml/ 5

XEGIHI T E!

. IEEBEMNEN
P\JE, T gt
QhFE, W0: %
ISR, DE|
EY=ESa=Ean:y)
=B

R

IEUHSEIRY
SIEEAIT
BCRUIREEK
, EUESE
R, XY H

PR ToR



rEF3-CVHERI S

SRS RE B, B R ARIRBIRA S ECERR T AR5 BFORNEFMEHRETEGN, EHE
(Tesla), EBBMW), F/RE(Volvo)Hsgid i, XA RATFERIE, R SR EAREREMA. LNERT
(Aud)SSEHIETYESBIIIRIEL. Hk 5. MUAEH, BEEEIRREARHRN EFFLITSE, XS, LEXeE, B
Bk, BAMEE RIS 0. BHLLAYERE, LIRS AR, nEES,

&, HARENSIERRUER. FER

b

ERMERBATERNG, MEFITK HHEIWTEE B T HERMREE D FEMERGIEIN AT LAFIBATERE RN R LR SHERER
, MEBRES. BERBIEAOCRAILH #r. BRRFJIFTR, LUIRIREMAS MTENRTEROITIRRmE, Fik £, EEE. BEMET, tnm
MAKIRTH T BRI ERE, AFE T B bR BRI AT I, HEMANMEFS FINRERER. 5 MEHEHRPIR &R, WM~ mR
IREIFRATIHRR. BB LR E AT SMBRTRRSRIRBIZEFNIEYD, B0 BTz, FEdHEMEED

BRER, DIREFIRERE. AETET .




REFINI-BiRtE
S
one-stage(YOLO,YOLO9000,YOLOV3,YOLOV4,

HirtalEE T Bino
FKINEMPMES. YOLOVS5,SSD5F)

two-stage(OverFeat, R-CNN, Fast R-CNN, Faster
BireIsSAiEZRS ) R-CNN )

R-CNN — OverFeat — MultiBox — SPP-Net — MR-CNN — DeepBox — AttentionNet —

2013.11 ICLR’ 14 CVPR’ 14 ECCV’ 14 Iccv™ 15 ICCV" 15 ICCV” 15
Fast R-CNN — DeepProposal — Faster R-CNN — OHEM — YOLO v1— G-CNN — AZNet —
ICOV 15 ICoV” 15 NIPS’ 15 CVPR' 16 CVPR’ 16 CVPR" 16 CVPR’ 16
Inside-OutsideNet(ION) — HyperNet — CRAFT — MultiPathNet(MPN) — SSD —+ GBDNet —
CVPR" 16 CVPR’ 16 CVPR’ 16 BMVC’ 16 ECCV" 16 ECCV’ 16

CPE — MS-CNN — R-FCN — PVANET — DeeplD-Net— NoC — DSSD— TDM — YOLO vZ2 —

TPAMI’ 16 arXiv' 17 CVPR" 17 CVPR" 17

ECCV" 16 ECCV’ 16 NIPS” 16 NIPSW’ 16 PAMI" 16

ICCov' 17 ICCV" 17
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Mask R-CNN - SMN — YOLO v3 — SIN — STDN — RefineDet —» MLKP —» Relation-Net —
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Top Left Corner Prediction & Feature Adaption Centripetal Shift Module

.............................................. -——— Object Detection

| Corner
| Pooling

Deformable Conv

N

3X3 comw

Offset field

1 X1comw

1X1com

Bottom right corner
& Centripetal shift

Instance
Segmentation

Hourglass [ )
Network : Rol Align r _3X3conv X4 _l_)e:o_nv_ " 1 X1conv Ki “ :

Instance Mask Head

Figure 2. An overview of CentripetalNet. As the corner prediction and feature adaption of top-left corner and bottom-right corner are
similar, we only draw top-left corner module for simplicity. Centripetal shift module gets predicted corners and adapted features, then it
predicts the centripetal shift of each corner and performs corner matching based on the predicted corners and centripetal shifts. During
matching, if the positions of the shifted corners are close enough, they form a bounding box with a high score.

(a) Source Only (b) SWDA (CVPR 2019) (¢) HTCN (Ours)

Figure 5: Illustration of the detection results on the target domain. First and second rows: Cityscapes — Foggy-Cityscapes.
Third and fourth rows: Sim10K—Cityscapes. Best view in color.
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Frame t-1 with target bboxes {b*, ;} Optical Flow t-1—t

™ 7 Tracked Targets

- FlowNet [] Detected Targets

[ ] Fused Targets

Frame t with target bboxes {b%, }

FlowTracker

T
|
|
|

3

Image-based
Object Detector

FuseTracker

Figure 2. The overall view of Flow-Fuse-Tracker (FFT) for multiple object tracking. FlowTracker and FuseTracker (in bold grey boxes)
are the two DNN modules of our FFT network. In the FlowTracker, the optical flow is generated from two sequential frames, and the
target bboxes {bf_,} (zreen dashed bboxes) at frame ¢ — 1 are regressed to the bboxes {bf } at frame ¢ through the optical flow. In the
FuseTracker, the bboxes from both {b} } and public detections D, (red bboxes) at frame # are refined and fused. The FuseTracker outputs
the final tracking results (21ccn bboxes with shadow). (Best viewed in color)
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5 Wl =aElE
[ ] . -
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6 moi? me?
o000 000
Video activity recognition .... —_— Running
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met Hermione Granger. met Hermione Granger.
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* TPU (Tensor Processing
| Inite)

Hardware
Architecture NVIDIA Volta GPU Google Cloud TPU Google Cloud TPU
Memory 16GB / 32GB 64GB 128GB

Double: 7 TFLOPS

FLOPS Single: 14 TFLOPS 180 TFLOPS 420 TFLOPS
DL: 112 TFLOPS

Google Cloud TPU. https://cloud.google.com/tpu
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 LUJIiZx BERT-large #2479,

16 Cloud TPUs =16 *4.5=72 USD / hour
One-day cost =72 *24 =1,728 USD

Four-day cost = 1,728 USD *4 = 6,912 USD

6,912 USD = 47,715 CNY
éZJFEJZ
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Devlin et al., NAACL 2019. BERT: Pre-training of Deep Bidirectional Transformers for Language Understanding
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P(A)

—RTHNIEX, w591 -8, HAl - 354411k, 4 - 85/98IX,
IREE—BAYATREMERSE, MNTFBBHURE—DBK, 1CA={{=ZBIZTEK}, KP(A),

3
S={1,2,.,8) A={123}=P) =

(2) 2Z=NT: P(A) =X~ P(A|B)P(B;),B;B; = 2,i # ], G B; = 0.
J =1



i ST

I —

P(A|Bj)P(Bj) — 12 . 1

(3) Bayesz\: P(B;|A) = S P(AIBi)P(Bi)'] =

(4) BRELRTIV: P(A14z) = P(A1)P(Az|A1) = P(A2)P(A1147)
P(A1Az -+ An) = P(A1)P(A2|A1)P(A3|A147) -+ P(Ay|A1A7 -+ A1)



BRieSHBERIT-ERDH

(1) 0-13F:P(X = k) =p*(1 —p)1™%, k =0,1

(2) ZImfm:B(n,p): PX =k)=Cfp*(1—-p)" % k=0,1,-,n

k
(3) Poisson3fo:p(1): P(X =k) = %e—l,g >0k=012-

Poisson > hRVHREEM S E&lST 2480




Wi SHIET R RATH

1
@) 999U, b): f(x) = { e <1 <
1 (x—p)*

(5) IESH N (1, 0%): @(x) = e 202 ,0>0,—0<x<+00

2TTO

le™ x> 0,1>0
0,

(EIEEDTE): f(x) = {



BERieSEIRRIT

I HAER REE

BEEE: PIX =x}=p, EQX) = X i Cov(X,Y) = E[(X —E(X)(Y — E(Y))]
BERY: X~f(x),E(X) = [ xf (x)dx MR

MR (1) Cov(X,Y) = Cov(Y,X)

(1) E(C) = CE[E(X)] = E(X) (2) Cov(aX,bY) = abCov(Y, X)

(2) E(C1X + CY) = GEX) + GE(Y) (3) Cov(Xy + X,,Y) = Cov(Xy,Y) + Cov(X,,Y)

(3) EXFVIRIL, MEXY) = E(X)E(Y)

(4) [E(XY)]* < E(X?)E(Y?)
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Python RUIRMRRIZSR

® Anaconda
® Jupyter notebook

® Pycharm

TR . https://zhuanlan.zhihu.com/p/59027692



Python RIRRIRAYZ SR
N

® Anaconda
https://www. anaconda. com/distribution/
1 186447

m‘ w\ }Eﬁ Ejm‘)\ ﬂ «liié , E |Z§| W‘j/l\ :‘[ﬁ i[:%ﬂi %‘B/A_‘J J: ,J © Anaconda3 2022.10 (64-bit) Setup - X
ttps;//www.anaconda.com W Y - e | ‘_) ANACONDA. A(‘:,::b‘::: hz‘::r::c::\?ia?n‘h:;:hes with Windows
. -
Data science technology for ——

[ [“]:add Anaconda3 to my PATH environment variable:

a b e tte r W O r l d Not recommended. Instead, open Anaconda3 with the Windows Start

menu and select "Anaconda (64-bit)". This "add to PATH" option makes
Anaconda get found before previously installed software, but may

. ) 0 cause problems requiring you to uninstall and reinstall Anaconda.
Anaconda offers the easiest way to perform Python/R data science and
machine learning on a single machine Start working with thousands of I/TRegister Anacondas as my gefadlt Python 3.9
. . > This will allow other programs, such as Python Tools for Visual Studio
open-source packages and libraries today. - PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically

detect Anaconda as the primary Python 3.9 on the system.

"

For Windows

Python 3.9 « 64-Bit Graphical Installer « 621 MB
Get Additional Installers < Back Cancel

=
%



https://www.anaconda.com/distribution/

Python RUIMIRRIZZER
B

® Jupyter notebook P

C @ localhost: 8888/ e

fFcmdIME T, TIHRZEUCRERY = JURYASE
R, BN o S

jupyter notebookZ JFFLETLA —

[2nfljupyter botebookﬁigﬁ

, BahzfE=BaiFINEs
., FEiAIElhttp://localhost:8088

, BRUABEEEE!
http://localhost:8088/tree

«Q




Python RUIMIRRIZZER
B

® Pycharm
https://www.jetbrains.com/pycharm/

Pycharm 12 RERRIT XM 5 (TBERAVL AR, SIAVhRERIMEID T —ETI08E,
MBS, miEFA. SREESTS. TNAFS Python ERBERIFTXAR
EE2.

NERBedulffe, BBAHFERATINR, edubiffaErILAGZEERTIMRAY.
LRSI SRR — SR FRAI LT,

e TERBRREMERTE FEEIS ER, XFEZFRERTRE

iR —EEZ AR,

o




Python BJEEZIEZEE

2
® FiJHh

O EUSFRE
o f/RIE

o HEARY|E
oHY



Python RIEHRESHS

o 5z (list)
FISRIFhE—ERRTT RIS, FIZEA 1SikR, HehamkRa .
e téH(tuple)

TTHEMYIER, STTHERRNTTREEHTRS ITE. JIREAERNTTHENERLMEN, micd
EEATTEINERREEZN, [REgEl. TTHENFSE()

o EE5 (set)
SE5FEEMNINEE, — 1R RHTESIEE, B3— 1 IR ERESETER. E5HIET
& set(), HBORAILIZS XK. FHREEFRE, RAFMBEELSIRNFEZFER

o FHi(dict)
FHdictNUMREREE, FAXES{ HEek, EEMBESPmRIRAmap, FREE-E (
key-value) Zif, EBRIRHEIEE, HFkeyAgeEE.



Pythonizklin
S

o |43
® 53324514
® EALES
ebreak. continuefllpass

o FIFRERT,



® TE N EREY
def @%’&% ():
&Pﬂé

< retu rn IR[EE >

o SFEREL
ERZRE: SR
(lambdaigzi)

SUEN

’kﬁﬁj A ﬁ'ﬁ%J.L_tf@ZEM

E, BEREANERZR

LB TSR




Pythonf&EiR
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O®NumPy
®Pandas
®SciPy

®Matplotlib

®Scikit—learn



Pythonf&IR-NumPy

6
® NumPy
NumPy2— 1 APythonsLIHRIZF1H BRI EBERE, 8F:
1. —PNEKAINGEEEXT S Array ;
2. EUERAREARY (TH8) RREUE;
3. BFEE&C/C++fFortranXIENTES;
4. SCRIRVZMEMAEN. BEMTHEFIMTIEEREREL. numpyflfEEREMEEEEscipy
BeS{EREINGE.
NumPy (Numeric Python) Bt TIFZSERAERETR, W: HEEHESEE.
RENWE, DINBEEEEE., ST EmTE., SRS KEEH
NEIER, DURZOBIRISAITERLNN: Lawrence Livermore, NASAFE4ME—LL
AEEAC++, FortrangkMatlabZFFr{HHIESS.




Pythonf&IR-NumPy

A

>>> a[0,3:5] >>> a[(0,1,2,3,4),(1,2,3,4,5)] & 4
afrav([ 41]) array([1,12,23,34,45]) oj1jJ2]3 |45
»»> af[4:,4:] >>> a[?E,[B,z,S]} 10 (1111213 |14 15
array([[30,32,35], B

ar‘ray([[44,45],[54,55]]) [40,42.45] 5 2021122823 24|25 ,
»>> af:,2) [50,52,55]]) i | |30)31]32) 33|34 35
appay([2,12)22,32’42)52]) >22> mask=np.array([1,9,1,0,0,1], 40141142 43 | 44 45
53 aldsed, +332] Bpeean o) 50 | 51 I52) 53 | 54 |55
e %S ' >>> a[mask,2] v 4

‘ 24 | , array([2,22,52]) % 1 i

1411)
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el

r‘-;ﬁ np.arange(3) +5

— . e e y

...........

o |1 ]2 & s |5 ii5 10 = 5 |6 | 7

A

7 / | 7
1 1 1 o1 [ 2 1 2 | 3

111 # ‘B E B = 12 |3

1|1 |1 LU S 1 |2 |3

.................

np.arangefE}.reshape”E. 1}} + np.arange(3)

L LT

o |fo ‘0 i o |1 ]2 LR

1 1 i o+ 5&:_:__;_:1___5_:;_;__5 — ; 9 p

2 |J2 iz i 10 i g i 2 |2 | 4
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® Pandas

Pandas 2EFNumPy N—#TH, 2TERATHEREYESTTEST
BUEERY,

Pandas AN T KEFAI—LEARERNEIRRE, RE T SR FLE
SURSEFIFERTLE. PandastR(it 7 KEREER(RIREEAMEEUER
EREANTT AR, (FMRRIEAIL, BREEPythonm /9B KMESHIETED

NS EREREERLZ—,




Pythonf&IR-Pandas
3

® BARHIESS

7k 3k 22
Series =3 26

—HEE, BATTR wr
5 |F0EEERA B0 &3 MR

s.1hdex s.values

7% 5 (F1%)

D d ta F rame df.col umijs%f]lcﬁ:ﬁs: .f > IR columns
m R I Bk
RS, 28 M
+H-
™ ?%IEI’J F 2z, I e e T

/
df .index.names KA

FHHIEESRE AT BE
AN[E]

=%

Bx

—_——_ e e e —_ —_ —_ = =

A e - _ =

PR - | /
A& 3l
df.index df values



Pythonf&IR-Pandas
%

y— e
df[5:10] :
B ) R A TR T :

df .iloc[1] :
df[col_label] or df.col_label df . loclu'sk "] !
JZEEN S E
df.loc[row_label, col_label]
BRIl T/ o ___ |
df[1:3]—/. " 'Y

df.1loc[1:3]

df.iloc[row _loc, col_loc] df[[u'# %", u' k']
\ \ = L N sl \ —_— df.1l - 1:3
]E.lj1ll_§. ( gj\géﬁ) lﬁﬂy'ﬁ'/ 7);U df.loc[:, [u'# ’1 ocu[‘ L3P ’j%

3
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]
® HiESFH

pd.merge (left, right) 58} B e B - :? :r

; x
X i A
L r—l-'l'_‘E_Egy&. ItIWJEI:ITEEVE- 1 % i LI E 1 £y 200 o ] o
pd.merge(left, right, 2 £ E 240 MaM
S8 nhow, BGAIN, BIEALER. &k Ak S s ome | new  maex
¥ (B0A) fOoMERE, on, EEHE, left on, Yasd pd.merge(left, right,

how="outer', onf=u"HE")

e right on, a5 left index, BRI left
ITRE5MF REH, right index, BEFright{T

5 (EAGR.

et gt e e
=%= 26 8 ] A 0 i 2 L% 0 i 3 20 T

| £ ¥ 3 26 LI E 1 ¥ 2610 ] s e
= L 24 9 WE  EHhE =
2 (¥ 3 24 NaN 2 W MNaM e o

pd.mergelleft, right, pd.mergeleft, right,
how="left", on=u'H.5") how="right', on=u'#.&')
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2

o ML A

aX15=

pd.concat([dfl, df2]) oxis- . B

FHENEREZ
DataFrame.

pd.concat([dfl, dfZ2], axis=0) pd.concat([dfl, dfZ], axis=1)



Pythonf&IR-Pandas

XiHiES

MR EdE (DataFrame) fgDataFrameS5 A\ X {4
pd.read_csv() | MCSVIZAEER dfto_csv() | BACSVI4
pd.read_table() | NEIZRFFDPRICAHEEN, q0TSV df.to_excel() | EAExcel3f4
pd.read_excel() | M Excel 3Z {4 15 BX dfto sqgl() | B ASQLEREEIERE
pd.read sql() | M\ SQL 3R 8% %4 3E & i BX df.to json() | B NJSONIEHIS {4
pd.read json() | MJSONHEZAIURLERSZ44HEEN df.to clipboard() | B NEEIHR

pd.read clipboard() | MEETIHRIEEX
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®SciPy

SciPyE#EENuUMPYIEMZ FH, ©
R TIFSHIRENUmMPYRIEARIREL,

SCiPy@— 518, ZTER. TAREH
T#iRitaIPython TEE, BEETHIT
. AR, BELURSIEREER, EEH
e, [ESHEGEN, BMoRERNR

A

=

S

scipy.cluster
scipy.constants
scipy.fftpack
scipy.integrate
scipy.interpolate
scipy.io
scipy.linalg
scipy.ndimage
scipy.odr
scipy.optimize
scipy.signal
scipy.sparse
scipy.spatial

scipy.special
scipy.stats

EEE4
HEEE
IRIER(EEM 2T
FI2a)
e =]
SRR
(AN
NZEE%
avis= el
ﬁwc%i%
S4bE
ﬁﬁ )IL%EBE

T EHIREEIMER

FIIRE SRR AN
FELTEREN



- .
Pythonf&IR-Matplotlib
.09
. Lines, bars and markers
®Matplotlib o
Matplotlib 22— Python i i
SERE, BUSHEENE
TSI B INRER,
Stacked Bar Graph Grouped bar chart Horizontal bar chart Broken Barh

tﬂﬁﬁﬁﬁéﬁ%ﬂﬂ’ﬂ ﬁé ° with labels

race interrupted

MBEIUTHES, @TU‘EEE ||-I A= == i \ o

|
i:. " L.!|.. e | | | 3 | I'T\"_' Mt fs A e
_! \"--'n'll“la s '..-»"x\_"-' r\-\.\.-\"'\f.!‘ly. JI‘.\J—I”IJ\I " | ! el i b B 'I”\n -+ .,::
A\ 3 & B S T e e 3 ,
=Vl )rzla, SFF
. :tt‘l=l. ﬂ& Plotting categorical Plotting the CSD Demo Errorbar limit
=1, X "“ variables coherence of two selection
signals

https://matplotlib. org/gallery/index. html
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I

) = . 2 42 A
S TR T P —
CEIE REMORBESE, R | asl rhever | /m_.j
BEMMRRBIEARIES. B ST E=SSSSANET |

3.5 i i =SiaiaH / | |
FE SAEETREStER . FEPEEE PN P
, IEAEERGS—IEE, §§3'° f B
W ATE. 2 N

2.0 = Se PP
TE RERTENEE, NTF 'S
ES B HIER A SR F SNl AL AR 00 125 150 175 2.00 225 250 2.5 3.00
TS ST ET TS man /i
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—

plt.suptitle ()

1t.ylim
® \ S L plt.title ()
\ =
PY \v/\\// o _|——— plt.legend(]|
\
g [° ] °
}:I:} plt.scatter () plt.hist () plt.plot () - :?
7z = 5
Y m Oy
5 8
o — |
—t‘ ™ 0 plt.grid ()
- 5w
— H T
0,
P plt.text ()
_I_]. -
plt.bar () plt.barh () plt.pie() ?1
O i
Y&
&,
] :.:.:. C‘;f; T T T T | | | T L
o2e2e® O plt.xticks () plt.xscale() plt.x1lim()
- sl 2%
—— R plt.xlabel ()
J

plt.boxplot () plt.fill () plt.hexbin ()



This year ...
Caffe . Caffe2
(UC Berkeley) (Facebook)
Torch PyTorch

(NYU / Facebook) (Facebook)

Theano — 5 lensorFlow
(U Montreal) (Google)

Keras

Paddle
(Baidu)

CNTK
(Microsoft)

MXNet

(Amazon)
a’ By ILD WA ASRALL, I,

And others...
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Z4EPyTorch https://pytorch.org/

PyTorch Build Stable (1.8.1) Preview (Nightly)

Your OS Linux Mac
Package Conda | LibTorch Source

Language Python C++/Java

Compute Platform CUDA 10.2 CUDA 11.1 ROCm 4.0 (beta) CPU

Run this Command: conda install pytoxch torchvision torchaudio cpuonly -c pytorxch

mITIElT:


https://pytorch.org/

REFIIIESE-PyTorch
B

M PyTorch

import torch

x = torch.rand(2, 3)

print(x)

Ll

L Z I\ conda list -f pytorch
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1. IAN GOODFELLOWS, (REZF) , AKHFELARL, 2017
2. Andrew Ng, http://www.deeplearning.ai
3. Christopher M. Bishop, Pattern Recognition and Machine Learning,

Springer-Verlag, 2006
4. Frz, (—KREREFEI)
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