E%3 (Deep Learning)
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Max
pooling
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384 384 256 1000
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SLARESS (Deep Learning)

FZF A
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SLARESS (Deep Learning)

FEFIRA

o FEFIME (. EX. 9R)
o FBEFINGIERE (FUlSHMRE. RUEER)

o EBRFEIER RIS
o INEE

+
+ +4
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SERIRESS (Deep Learning)
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SLARESS (Deep Learning)

FEF I

“MRFBZ=Z/ ﬁdﬂ RRERXEMI
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SLARESS (Deep Learning)

FEF I

FEF I RIEN
FIBTEIEXR(ESS VISR rtR B R B AN S RIRI(ESS.

Tix FEA7TLY
o IFAEMENEE (Word2Vec, ® FINEFS]

ResNet504FIE, |13D4HIE) ® BN : Zero-Shot/Few-Shot
o EiEX(ES DllgEBiHERHIT Learning

B ¢ ZI5FY, BMISEHE LW
® 7EFl[ZRREE_EH TR I RYB] FREGE
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SLARESS (Deep Learning)

FEF I

O 2 F&81T, IEEFRERHMAT S

(AN = |

SEFEETHERRT

O 2BB1TER, F

4

O SFITREDK, BFFTMEKERUKABAME T

ARRBERHE S T & —R=RIFZEET].
BN ARG EREREIE? ? ?
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SLARESS (Deep Learning)

FEF I
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SLARESS (Deep Learning)

FEF I

EBFEIRNEN
FEFY (TransferlLearning)
B— e (RWnE;, Source Domain) RIRINRERBEIB— s (BindilE;, Target
Domain) , {H18BRIUREETEIRIS EIFRIF IR,

TZEE> _
BiRi5 (Target Domain) Transfer lLearnlng JR1sE (Source Domain)
R e i ™
B IES mrEs | == | B,
R E R P LE
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SEHFEESS (Deep Learning

HHEES

o« EIRNIEF S 4
IERmx~, BFZ2
HY AR LASFAE AY
N 1TRES,
F MR SRUEL T 16
2 HmRE, 1=
HEESHER.
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SLARESS (Deep Learning)

FEF I

FIEEIRIHRES N

Drivers of ML success in industry

® Hal, RZHRINRITIFER T AE

Tanstereanin BirsiE, ERMENREENE, |
LIEEBHNAETFAETREEF,

RN © T REEREARN IR REAIRE

N RS, REFITSREREKE

ZNIPS2016 &, RBikFr EkEySy - BIREE

TE TS IEE S R—rse kA  ® N TIREDIAIFME, ssRETZ

By, FORZFE, AR REIERILES

Supervised learning

L
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SERIRESS (Deep Learning)

FiZF IR RS
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SLARESS (Deep Learning)

FEF IR RS

T ENARPRIENEER
T ENA TR P FERSAENE (Large-Scale) BUFRTEURE, A2
FEEGDEESF. FRIERA SIS IR SRS ARG ARYEEEIB
ImCVIESH, BinESERILX S RAIESGESE/\10-10013.

CUB 200 2011 Mnist

| er Cape Glossy Starling
Ewmgﬂnlb

# classes

|

|
] |
- sl b 1222223384221
AMSNEmEEE> |21233353333373]
BT EclER |4qq0yq99949Y¢!
) -nau@nmn- 5557555554451
B B I S s = w1 lﬂﬁifﬂ@ﬁ-béﬁﬁ:ﬁ:ﬁﬁ':

|
# images | 1.2M 11788 6000 :

|
L I
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SLARESS (Deep Learning)

FEF IR RS

Yl R E

KSR BB IIRY wr
o — TR GRS R AT S BRI T |
B e 2sEs

HVEE (4RfBESEncoder) -
® —NATFIRFKRIZL D 25ES (FRfB2gDecoder)

HEn-1 | —
fillatEY (Pre-trained Model) T AT
— NMEXHE R B 9218 R EdESE Lol 4iFaY 1 SRR

R BT, 1IZARBIRY R B EE Ae B IR IF s M A
=:

v EftEIES . 1TAIR. EFEGREUESR. ELEER
vEMESS: Birtall, B&oE. BEeER
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SLARESS (Deep Learning)

112 I GRR SRS
AR (Fine-Tuning techniques)

7. W%‘/ﬁffffﬁﬂ

® (AT || ZrE B RS R EN S S En T e A > R
EREES ?LT:TEE%?% | |

® [Efl4] il‘*ﬂﬁiﬁ =

® =)l

2. [FRHBHIF TEHTE L B FTRH TS
o HHYENLEEESIE, LEAZEKRK
v B/MIFEI=
v BORF S ER

JANY |

BirEiES
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SLARESS (Deep Learning)

T F I RIGNRASRRS
FEIEKE (Freeze Bottom Layers)

AL P 5 = S = I IE

® {RFAFMESEAR, Z2(LiEResr, fFlan: Hz. Bz
S8,

¢ SISIMIE BE(ISENEUREERMEME, Hla0: SSFIRE,

ERELIFER, FERE, FHMIGITE
o RIFHRMEBAFSIENE (NEAEH, FIFHO0)
o RETFIESIRFRIFL

http://DeepLearning.ouxinyu.cn X > BX#h= | ouxinyu@alumni.hust.edu.cn 17/27



SCHRESS (Deep Learning

FC-1000
FC4096

" FC40% |

MaxPool
Conv-512
Ecmv-512|

MaxPool
Conv-512
Conv-512

MaxPool
Conv-256
Conv-256

MaxPool
Conv-128
Conv-128

MaxPool
Conv-64
Conv-64

B35l
HiEH

ﬁ.
=

| Image
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SERIRESS (Deep Learning)

FEF IEMR(ES PRI A
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SLARESS (Deep Learning)

FEFIERRESPRINA
XJFBIFIREFRiR. ..

Transfer learning Fi{&:

2 F-'
' "CL L;tmn

e
Pretrained
» |ayers

- i Iweu P
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SLARESS (Deep Learning)

FEFIERRESPRINA
Z Tl 580 ?

AEZFIIEXRBEASEETIZGEEZE “Model zoo” . ® =REIFHIZHEEL

« Alexnetf&fl
. HEBEVGGHERY

Ak, FANAFEBCHITREIZ.
v TensorFlow: https://tfthub.dev

v' PyTorch: https://github.com/pytorch/vision «  BFInceptiontEEy
v PaddlePaddle: https://www.paddlepaddle.org.cn/modelbase . fuResNeti&Hy

~import paddle

 # BB\

_ input_spec = InputSpec(shape=[None] + train_parameters['input_size'], dtype="float32',
 name='image)

label spec = InputSpec(shape=[None, 1], dtype="int64', name='label’)

# BB, ETPENSETATFE, pretrained=TruelFalse @ Z i HImagenetil ///—f#"%*f
" network = paddle.vision.models.mobilenet_v2(num_classes=20, pretrained=True)

model = paddle.Model(network, input_spec, label spec)
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o Learning)

S TS (S h AR
SRS SRR

o HIATIIIZHEE! (on ImageNet) RitEHMTEHI—FPR
1735, BT ERBENGNEMGRRIRE, &
iZ N FIEARRICV R AR
v 1&lllDetection/53ElISegmentation (Bl%18{A, {EEH

N

v EFEGR/REEG (HEES, EBRIFEARER

® fRENMEBIEN

® MIAH M EERERIHESHEE

v BRI AR, MLTF At AT LEE) :ﬂ]“
Ot '
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SLARESS (Deep Learning)

FEFIERRESPRINA

Mo EREN, BEIEIRINE

Skl = ImageNet
N T IEICNN

Object Detection
(Fast R-CNN)

—| Bounding Dox
regressors

Prapasal
classifier

External proposal
algorithrm
e g selective search

Conviet
tapplied to entire

E

Jword2vec

iy

Girshick, “Fast R-CNN" , ICCV 2015
Figure copyright Ross Girshick, 2015. Reproduced with permission.

AR 2

&t (IF=)
Image Captioning: CNN + RNN

“straw” “hat” END

START “straw” “hat”

Karpathy and Fei-Fei, “Deep Visual-Semantic Alignments for
Generating Image Descriptions” , CVPR 2015
Figure copyright IEEE, 2015. Reproduced for educational purposes.
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SLARESS (Deep Learning)

FEEIEM EESHEIMNA
MCNNZM R

seq2seq bidirectional

Unified Vision-Language Pre-training
objective objective

N

on mountain

1. ElmageNetFESE L7 CNNT)IIZ
& LHITHIRGE

— Unified Encoder-Decoder 2 . EVi S U a | G e n O m e%&_ |i|

| 1 Laleale L e aEs . SRS
& et Sl abe MB9RTE) 25
g 3. ERENA L)

T— ZBERTIESIER!
Image Captioning Visual Question Answering 4. gﬂé (2) *D (3) E(:M:Eﬁg ’ Sz i;il:_,/fi-

A girl with an upside-down umbrella. A: Yes
2%

> Uniﬁed Enlcoder-Der:cllder | Unified Encoder-Decoder / ig%_d: Eﬁg EI‘JH;&%U |
'_ : : T (=] E| [EJ I Rg— \ —_— 2 e 2 F
- el Sely 5. ELTRE (4) BHTHUBIG, RIFIE
X 7 mgimr maassem.

Zhou et al, “Unified Vision-Language Pre-Training for Image Captioning and VQA” CVPR 2020
Figure copyright Luowei Zhou, 2020. Reproduced with permission.
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SLARESS (Deep Learning)

Trr02 TP FIHRN

I

® K—NMSEFHUESERLN, ARIFERNEIESR, ARllg—
PMRERNSRHEMNE, BE, BEERX—1MMIZEES, fia
fElmageNetE & 3EURES _E5)|I9RFHIREL,

® {ERAFUIZRES RIS BIMESHINESEN

o EESHUESE LHITHUAIZR. HUEREEINEIZR, BEBEEN
HIEE.

i
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SERIRESS (Deep Learning)
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