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captioning
E->15F

Real : a small zebra is grazing on some grass on a sunny day
Generated : a zebra walking across the grass in a field
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7[‘)_[) DD'M'TJ (Machine Learning, ML) :
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N: ZI 5 iR &%, -

Mles > RIEHIE (KL KB IE 55 B 7 SEEL AL
P& R e BB 472
0
. Hﬁ%?ﬁ'j (Supervised L. )
o Wi B*%:>] (Unsupervised L. )
e WS B 22 5] Semi—S. L.
o MWgE=>] (Enforcement L.)
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Fig. 14. Two-way segmentation result given by MSOR-Feut with five pairsof 3= 3
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A cartoon drawing of a bioclogical neuron (left) and its mathematical model (right).
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Sigmoid

relu(rectified linear function)
f (x) =max (0, x)

Activation Functions
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Sigmoid Leaky RelLU

o(z) = max(0.1z, x)

Hny Maxout _
tﬂ]]]l{.’l"] max(w! ® + by, w3 = + ba)

RelLU ELU
max(0, x) {*". - <
el ) &<

« Z55. JBHIHL, BP, Hopefiled NN,

CNN, RNN,

Boltzmanfl, R BM,
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IR RGN, Wm0

a(i,7) = (X« W)( ZZmz—m,j n)w(m,n)

FECNNA, RATATR RSN, BEETANER LT E X E B RE MRS A R, s T RS0

s(i,d) = (X W)(i,3) = 32 3 ali+my g+ nju(m,n)
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Max pooling (;t3{t,)
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Relu(x)

] 1 12| 4 out_val out_position
t max pool with 2x2 filters

5|6 | 7| 8 and stride 2 6 | 8 5 ¥

3 | 2 I ) 3|4 g | 15

1 Z Ba3ahd

Cnn; 3|%Eﬁ f,‘E:\ui'Z

HF AR FHRER

Convolutional networks convolutional (LeCun, 1989),
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e Deep Learning  (P)

lan Goodfellow, Yoshua Bengio, Aaron Courville

[1] Geoffery E. Hinton, Salakhutdinov RR. Reducing

the dlmen5|onaI|t of data with neural networks.
Science. 2006 Jul 28 ;313(5786):504-7.
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. Deep Restrlct Boltzman M(DRBM)
e DCNN ,Alexlet, DesenseNet, ResNet, U-Net... ,GAN

Xﬁﬁiﬁil@% (GAN) , Wasserstein-GAN
* D recursive NN
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15 Seore Matching
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187 Eatlm U P
19 Appr ate Infersn
19.1 Inference as Op
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| Learped Approxi
20 Dw p Lo Live Ml
e Svlacl
2 «] Boltan
il Melw
L
o Machi
1] Bl
L
Bikl pl

RBM REZFS]



e JiiE

| VGGle +  VGG19 o MSRAN

PR MR, VIFRER
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AT S BHOMAE S
m ]  Fast R-CNN

84 097 6 D A 8.

}. (BN) . o STNet NN + RNN




TRESS)-DCNN  (E5FA1E2R)

C3: f. maps 16&@10=10
S54: f. maps 1682 5x5

C5. layer Fg: jayer OUTPUT
120 84 ¥ 10

C1: feature maps
INPUT &@28x28
S2: f. maps

22x32 iy r
ITTT_ o
T
—— ™
| Full conflection | G-al.llssian connections

Convolutions Subsampling Full connection

Convolutions Subsampling

E 4. BIRMEMLEEEH .
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EZ = IRILEHES

AlexNet, 8/Z (ILSVRC 2012)

VGG, 19/= (ILSVRC 2014)

Deepface-l—-l-, ResNet, 152 /2 (ILSVRC 2015)

101 layers

Imagenet Large scale visual patte  revolutionof Depth

" 86
ILSVPC) K %% '
DI visual recognition &5 56
34 l . &
16 layers

Alpha go, =zero, = L

HOG, DPM AlexNet VGG ResNet
(RCNN) (RCNN) (Faster RCNN)*

PASCAL VOC 2007 Object Detection mAP (%)

RS
PASCAL VOC 2007——H1 8] EFER M DT IR 51 BY
B

HOG, DPM——X &= ——34%BIXT SR M
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Original image input context Criminisi Semantic QOur method
inpainting
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Captioning (&)

; 3 e . B,

: S N S . -
1. Top view of the hghts of 3 cxtyat 1. Tounsts are sithng at a long table wath 1. A dry landscape with hight browsn 1. Group picture of mne towists and

. mzht with a well-illummated semuare  beer bottles on 1t 1n a rather dark restawrant grass and green shrubs and trees in the  one local on a grey rock wath a lake

ey
D i front of 3 church in the foreground; and are raising their bierglaeser; foreground and large reddish-browm m the backeround;
= 2. People on the siawrs in front of an 2. Tounists are sitting at 2 long table wath a  rocks and a blue skv in the background; 2. Frve people are standimg and four

Uhimmnated cathedral with twe towers  white table-cloth in a somewhat dark 2. A few bushes at the bottom and a are squatting on a brown rock m the

at mght; restaurant; clear skv 1 the backeround; foreground;

. : A dry landscape with green frees and
: Tourists are siffing at a long table : :
= A square with bumng street lamps - ; bushes and light brown grass m the A blue sky in the background:
2 anda strest in the forezround: Z‘E_“‘h“e Eli cloth andl s PR S S R Y : '
: domses and a blue sky in the backzround;

Figure 1: Examples of the generated and two top-ranked retrieved sentences given the query image
from IAPR TC-12 dataset. The sentences can well describe the content of the images. We show a
failure case in the fourth image, where the model mistakenly treats the lake as the sky and misses
all the people. More examples from the MS COCO dataset can be found on the project page:

www.stat.ucla.edu/” junhua.mao/m—RNN. html.
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Real: a small zebra is grazing on some grass on a sunny day
Generated : a zebra walking across the grass in a field
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Face editing (AJ1% %w4E)

* Disentangled representation learning by latent space adversarial
variational autoencoders (Defang Li)

Variational Autoencoders (VAE) !

@ Based on Maximum likelihood
(ML) learning [KCEN (X)), (X DN, 1]

@ The encoder Enc(x) = q4(z|x).
@ The decoder Dec(z) = pg(x|z).
e p(z) = N(0,I)

@ Reparametrization trick
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VAE training
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' Adversarial training :




HI TR

VAE training:
L

(1) max — ), ciKL(gy(yilx) || p(y7)) — BKL(as(2]x) || P(2))
T =1

+7Equ(y1x),5(z10) 08 P(X[Y, 2)
Adversarial training:
L

mrnz KL(qy(yilx) || P(yi)) + KL(gs(z|x) || p(2))
F==1

+ max(0, m — Egupy) zpe) (KL(a(21Po(x17. 2)) || p(2))))

(3) min E"Np(y) z~p(z)(KL(qy(z|pe(x|7.2)) || P(2)))

Z v~p(y),Z~p(z) KL(qL (yf‘pﬁ( ‘.V 2’)) H P(yf')))
¢ — o _ - S
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A
% FAfBP(back propagation)iZ M4, B ’%\@%ﬁ O R
relu, 100 PERFES fﬁ%
Rl EdER2 T, 2, B8 y=((x.0) 3 0 AR A
T [0 T, 47] MU KeHR 2 MAA R X (8] _E BEAL AL EI AT s,

~>2\
%%
trammg set testing set
1 4 7?(?
3
i r 5 QK_%
>
L ] Drlglnal data 0 \f\&
. —— Fitted line ﬁxo
_5 _z/ _
5] :
]
w101 |
S |
54 |
i
o N it

0 2500 5000 7500 10000 12500 15000 17500 20000
Minibatch number
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Hedk 1
1. 3 Ié§\7|‘§§2|§jc(data hungry) BPL(B M Lake,2015.12 science)
HEAIENNIAN, TR (F51EHREEN)
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1. BHEE. METR, &R, SEHHENX

C3: . maps 16@10x10

C1: feature maps S4: f. maps 16@5x5
INPIUT
32x32 S 28 S2; f. maps

a@14x14 W— rl_ 150
r

|_|— r"r

N—aL —F F |

| | | Full mnAeclﬁn | Gaussian conneclions
Convolutions Subsampling Convolutions Subsampling Full connection

B 4. BHEMEMLESEM .

5 layer g jayar OUTPUT
84 10

FIFHFEREM LS (£2iE1522) [S1EEHE EImageNet
EIE A IRRIERIFEIER] 795.06%, OB 7 AIRIERIHETEZE (94.9%9%)
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BT &8 P IC #18 F bl‘ X &

fiE ELEE i5E 3.34%

A o = . _ _ N YAT-SEN UNIVERSITY
= 7': = ' el ol S5O B i A 2.05%
AY 4 ‘|: E TR BTy B 5% f L 2.03%

T CE e B A i FHE 7 1.98%

R EE & FRE 1.96%
BN E ROE £ R[5 1.94%

tl::t ] _
\_J'/ LAY T fita (i -0.70% 0
—_— i # % TTM fli{E 20.75%

I\: i H i A i FEE S A e
TRl =, &E BE ik X

i3 TIM fiti {E A -1B84%

s\ I =TT i, LTy >
ﬁ *Eﬂ-l-l i i 5 {H{E - -1.40%
’ = Bl s A E s A & A EE S S N/ -1.71%

Y (s, W)

n I)\J Fu il (ST g [ Txi,u. Sl — 28 51 JLk M B 07 00 So R, BI N ER
BT (P R R REERGAFS RN Dbl or 7O Tk L BERS, AT I
50%, Ji'—H*fTHFU*ID’r?iﬂ M2011 HF 5 2020 GEE4T ELA 45 s AR EM T B

. ;Eimu # (J fteari'ii_'l'é:_.f_i;

At s : <42 X e W

ST T o

HE'E.%%“ B i kB : 32.06% 0.47

RNk SR A S -1 W 37.06% 0.59
AP, ElA LR N 33.4% 031
R = I e = T 8 -1.} 37.26% 0.24
Al RS WA L B SR A B A -1 37.45% 0.14
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ZARBREHTERE.
k1 ABLHHRER

AEEH | BRERD | AFEH |BRERE | AFLH (RERD
o | 002027 M A [000069 |EEEHR | 002233
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B 1 A AT 1 3R (2011-2020)
BRZA S RANABEKESRERAEA: £ 30 XRTRFRERL
—RARBEHN 10 XRE, FAT-AREFY, FAEH—#E,
LG Ry EN A RS R, SFXRERABET v AL 10%,
FER T2 Z 2.5,
1) W E R EE N 2011-2020 SR BEBL, FESBAS
(X 45 $0F 1h AR T R
2) wREBGHETE, EEXRINEFHTURBTEMN, FRE
AR BT A R AR Y i R
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1. 13095A (=5 FEr)
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Markowitz KR Ui J2 A ] 98 7 1) 4 B BUTE PS8 5 35 I KPR
R R R A A AR RBAT, R RS IREASIRRARE
R UGV RS WA — 4 B0 BB R, A4 B ) R e L
BEAOSCEHISE (K9G, T8 B IUB T LA P iR ML B 7 25 R RO

WENAVE A, woo% AT IR, B | DY R, o N
P AP AR, o A B S 3 N RS b %, A
P A O R TR T AR g

N N
g = wiolet Z Wiwi oy (3
=1 1)
N
_Ep = z I.-'.-'{E( (4)
=1

M4, MR Markowitz A WAsEE P-4l &1 BbRli S, ] LB A b 7 23
RHAE we RER AR E RS %, TR R A ROR I w.
BRI SRR T, '

min  a? _ / (5)
/ : N
2 P Y wy A (6)
=1 N,
Ep'= _RP
wiz 0% [=1~N (7)
oy :
max E, (8)
N
s. t. §£w=1 9)
i=1
ol =of
w; =0 i=1~N (107

S, R AR, a2 R E AR

SO0 Ba a a ol
U=R,~- gcrz (11)
Hi, SARERERY, HRRERESREFHER, HEEIDRRTH
BiE B SRR ERE. SRR, iS55 R — X — RS R R R 2.5,
BT e o 4 s | ooty R g
M2, BLEMAERISEN T FER:

max U= RP—EJZ £ (12}
N )
- w; =1 ' (13)
i=1 " 3
w0 TNy (14)
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* (xi, yi)
- xi LENEER, viABRIF (AR k (k=10?) RIRE
R VA E L 2SR
(DCNN, ResNet, o L |T_Erms@5§5 g G
LSTM, Unet,...) IR
* 18k, DAL

it Ll : - |
\\ll AN\ = ‘ ‘ Full connection ‘ Gaussian cennections
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.L ) I Convolutions Subsampling Comvolutions  Subsampling FUll eompection
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=Z0. ETFeELSTVMRIIREIRZS

LSTM fREY Stacked LSTM f=HY
i\ #% (Stacked LSTMs, fEJF% SLSTM). 7EHE® L LSTM 7, E—J2 LSTM Mfm

-———@ @ . {EATF—RHRA.

\
5y
.
‘\\
Ls

*o) -=—= == @ >

B 2-2  LSTM &R Hm

CE b, AR B 2R, IRE IR R, o U3 (H ZIHIEIZ & T, fi i 0

fer for OpBIHRINT] BT, o9 S T D h.{ h;_
FEARATTETRNFE AU, 3381 20 B0 3 S RERT R A T B2 (L7 B, 3K -~ _t:} t
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