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ZHIER: Sas5K
KFEHRHIE AlphaGo, HSFKIA M AlphaGo
(8 R ) H A R AR T IR EE 22 20, I R %t
Hi, SGAN—FERYE L.
IRALE RS REMRER, XE—R
W, BIHEIEMN . (HI -5 S 5 X AMBER,
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T &

Column

JITAG AT AT A BRI R BT, XA
ARG TCIEIEIIY, i LB R R EER A BRI,
M2 FR FRESR A AN 22 TERR Y o AFR AR A
ik, M-, LRSS KT IL
HHENE BT AlphaGof A= FIBCE, #itlek
2L F-Church-Turing Thesis—FE IR o

AlphaGo% T — 5%, X 5% 5 2 A A i 51
BRI, I/ INESCHE 3 R B P /N R o R
SRR REROR AR BE PRI BIK . AlphaGoZ
&, ITAHEEEBEAR, ERAEH AR (Intelligent
o 2004FATIT & Tl H R &,
X BRI IR A = AR B m A, R
HEY R O, FUR P R A R
IEA S =R, BATHA, FrdsKEAN
T et

I Ge 5 B R & 8 T AR A A 2 Tl
SEnt, Bge OIIRE R THEEHAR, ERL
K, FHEEIFEMZE =R, BATHR, K
B AR TR, AN B AR TR, Xk
ESEATAERGHIT. W TALEHCENE B, B
FIERERIC, BORFATRHES

XA RN E R R 4k Y, B4
SILRM R T W — K CE M . 20004FA T 4
TS — A A FE N, BB ok Tl AR 3
K, IATAF THAM. GEEM. BIEK, L&
AR EIKN, AR IR . (FEFR 5
PRI — A, AR IZ 3] TR BRI .
L ROCEATTEREMBEA 22 /e, XA~
BRI T E R SRR, X LAt
JECPSS, & F&RE5.0, $EH2 a3 A R ss
[E], R B Al HEAas [ 25 G A — R A BHE A BE
TIAMLLE S, AR 2 LA A —, IR
AR R U T e — 80, ik E kg
SRS

314EHT, Minskyf) (OFFEE) —8B, 4
N TR TIRZIAEF . B MR IR B 7R 1Y

Technology)

AR A ABER 2 X R R AR A
—ifg, FATEZE YHH R @™, FLEE L
PRI A S (E BN, BEE M B T
St MBI FEX R, A 2.0, BE
TR A L54.0. PIEER

PRAEAR A SR 1A TOlk5.0, 1.02Z895HL, Fr
DIRZERANUER, Jak 3Ok THBIL, K2EX
ATHHLR, BERERSG LRI,
SRIGA TN, KFIFRA TIFEILER, BlE
L0 RN A = ey TRy - O 7 1S 4
H AR, RZR ST M2, (1
R R, 28 PR, W
R RERHA.

XA BRI E T 4.0%Pt, Tolk4.0%2
RIEFEE. D5 BRRK, T
ICT+CPS. FRATRF I P4~ 1e] 1Y BRAR A — 4, AT
LSEICT? A4 JECPS? 40025 25 F iy B g,
AR B SEIREAR, AT E 28 selGE £
R, HCPSUCKH R EWH, WA NG EWHE
MHERG, FHNERBEAR W, AR
TN E AW

R T — A R IR- R DL AN
o R Rl—A 445, i H 2 v 8 At AR AR A
AT, HAe N RIS EEA: AR — AR E T ()
PRRES EfRY —15, AR et
&7 AR, A JC8004F EI/ATT6004F- A, 5
KUGE, HEBTEF. &1 fLF. BT
INF, A T AERR . AR TRt
5, WAENKA EEH. PRE, e
AHC, S22 E R . e ORHRAI KR, P
DOFIG T 222 8%, SB—k ki, FRIReH%
AR, JEAk T8 i ort, X2k
WNGEN A ST E YN - MG A
NIFFGG, Bmg B, R CEE D4k
PINER S BNAIEG . A0, PR, X2
FRPERUERS, ok TR, 140021900, [

mEBMEFSEIN $38% F48] 21938 2017468A8
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14

SOV A kfl, FBATR I, S8R 4%
BeiFlnlk, SERA T RHeA R, ABLSEU,
LE T HIER S — ke pkik, WM EE G2k
1.

TEXAIAZAR, HETRZ G, REITG
SRR, eROTR T AR5 ITR, R
TEXAWATTR T, AHERIAE e, B
PN S s o NI RS | P v P N R £ 125713
Ao

F=Ahl, REDHR a7, X
OIFIRIEIERT, S, PR TRERES — A
seEnE, EMLIRTER RO, MidA > &
B, RIS O AR A A A . 2012E
604FAR, o] BRI S AR A7
JEBR A E S AR LSt R T
e IR — N JATTIX A SUARA 44 R
R AVt as 1, JER R SR WA T A
%,

MBHEAF AN APPSR DIPTSR AR E S, e 1
B RER 2, RS, 5T
PIAS, Al AT R Y R AR R 2 ZEUE A ) i
MAIGE & TR AR EdE S,
AT . TR RHEAE L AR RIA
AR BE K /N T AN SEHTTE S RERIB R BE, REM
T AR IR R AR BE K G /N TR Ml TR AR AR B
At EAURFOA AMRAME T RBIE, KT
AR N T REA A S .

ET GHFEZ) WRETPAERE “ B iEARR
B, b bR X RRERE B RHER)E
HRFRAEWT I G AAE MY P B E b
FS

A

o>

5

NP2/ REIEA? EHABAEBEA T
—AHTH AR, AR Z S =R FATT
BAERAL T — AR, AU e MM, B
Mo BRIk, WBAESE N E. BT
S S, BN AT AR B T B AT, X

S R

FRLFRIA N, BRGANX K 3 R ETFA. &
MR A ER KRR R X S s, THEl A e
75 B/ IR OB, B R = )
AR, ST R S R BRI R S . B
SRt EE RN AL 2 M S H AT
EITRASFETES

AT B, BE AN TAHL, B
Rl ANUCE YRR B, 38 BT R R A i it
Lo BARRKREIE? SUERITRSER, 250
5, PSR T, FOZBI A, B, E
. Bl P AT AR . SR E A T
AR PR AT M AECPS_ Bk AT K i, Rl
BT LASOP AT T

BT AL BT AT B RGeS 2 S BRI T
ALA—Xf—, ZX—. —WZ. ZXE. BH5E&
ST R X E I TR AR Z, P12
PIMRZ .

AT R G0 5 BRI R G KO E T, X AR
G, WP RATRAT R, 1R R 5%
W, AR —E SR B RIAT . RS SERR
11 RE7HE— A E R A XN — R 5E
PasEiah, RSP

HAGANHLZE — A F BT RS, ©
PN G . B — A H A LI R 5
FIRAR = E N T RS MRS, XHek
Kl EATHL. EATE T =AM B, A
TS FEfEs ]

FRLALL G —PI#RR 2 AT, AT
1), PSR FATI . PATEEE . PATARAEAE

WRREWDEZ G, & AT R BT
2, UK — 287 AR Rl A S BR R R .
WARE AR A7 SRR K . i

(R SAREAEH 2 % 1075 6 8 gL S A4HaT
P P B AYARE R AR R
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£ @ Column

fEE R

I OREKHKRK, 1990 F K £EMRA RE I FE (RPD #HHEME AL IAAM L5245, 1990 F£4 £
B A AR K F RGN IR, SR HR, MBEALANNEEEIL, ARALSFHALF S
FAE, 199854 N B R X ER A “FINEIIRBALTHR” e BAFE “BATR AT®EL
A5, 20115038 910 B2 B B AR “T AR BERHBER. YR FRAxNNFTHARK, A
HFBAMFRANNFRTAL AR TR ERFERETEERT £,

ERBLRF RS FRNUEA, AABR, FHRGEFHRTNATELEZ—. A L#280FK
F, JFMIBEAF AL B ARIR IT 464 G.N.Saridisf=R.F.McNaughton# %, JFR& 454, MBA. A
IHEFARFAANALELRA I, REAZLITHRAANBALZHFEL, ES ) FREBR,
REIEHR Tk, AR ALAACPH 2%, I Tk “Advanced Studies of Flexible Robotic Manipulators:
Modeling, Design, Control and Application” . “Autonomous Rock Excavation: Intelligent Control Techniques
and Experimentation” . “Advanced Motion Control and Sensing for Intelligent Vehicles” . “Advances in
Computational Intelligence: Theory and Applications” . (A H) F+ARFRKEZE, ¥ h4X4m%09
BEHFARES. A=t —wlm, ARIFTETRLTHE. AoF, FHEH. FAERFHGFRT
AR o

I & MALIEEE Transactions on Computational Social Systems, IEEE/CAA Journal of Automatica
Sinica, A #FR. HEEBH FRE %, 19964] /4 1Int'l J.of Intelligent Control and Systems #=
World Scientific Series on Intelligent Control and Intelligent Automation, 20095 % § 4] - IEEE Intelligent
Transportation Systems Magazine, 2014 £ % 4] JA\IEEE/CAA Journal of Automatica Sinica#=IEEE
Transactions on Computational Social Systems, 2016 % % 4| 7+ IEEE Transactions on Intelligent Vehicles, %
4% IEEE 75 #& 203 4 42 CF] (IEEE Transactions on Intelligent Transportation Systems) . E R4 dE4x4] 5 £
% ¢ &4=IEEE % ft 4 4 (IEEE Intelligent Systems) % % & % 43IEEEVA R v BRI T £ % . & £ % 3%
%, SHIEEEF R B AL F 2 LR (2007-20085F) | sREMMEFK (20055F) | L ELTHHKE 2L
24K (2006-2008%) . MiET E A FLF LI EF KEAL B K. 20035445 % £IEEE, INCOSE,
IFAC. ASME#=AAASH B %% R Fellow, 200753 B K A A% = F L ACMK E A% K485,
2014-F K a4 Mm% .

mEBMEFSEN $38% F48] DE1938 201748A8
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16

ZRTEEN LR E K

WP FE S =AYy, B R
TFIRXFGANR—2A ANAE I . 55 8o kot
& ANYILGAER, AEHLEHRIE R A SO,
B AR . B =L A RIS,
RIS F AP G

XFGAN

£43% 3 (structure learning)

GANA 2 [, A EZE—F L
2D Mlaveed, BRI, HAX,
Bty o GnAOERIEME, A (scalar)
WRIE RIS, f il 280 Cone-hotf] i)
gk s o) s e — N F51 (sequence) , HHE
(matrix) , [ (graph) mi#f (tree) %, EA]
R SR .

FELE R S )L, b a] AEAE R AR 2
INBIFR AT (component) B4 G, % EEHE4 22 [H]
SR OCHRVERT, AT R AN B S L AN
I, TEAEITA R R, A A S
R XT T TR, L anLES B,
=AM, XA AR Z AN A, HATHE
JI A BN B — R, HIER I 8%, A hE
VLT T BRPER . X T RIS &L, L an
MBS, g — TR LT R, S
%2, MARARER Ea, SUEiPLa R — B
FRGR ARG, 3K B Y BUR A0 PR AR
RBRL.

R At 2B A 2] AR T H Y ()
B2 H G, IS 2% ) Eone-shot/zero-shot

BRI FE S L, A — e
A, Hlas AR R e R S e, 4R
Sy 2. Gt A —FE, fEgtsE T,
R AR, TR R RS E, B
DIAEINC R B o (%) 1 0 mT BEAE VI 2RI sffige DA
WA B O iR R A, R A
BT RE A A — 280, 2800 12 hello,
FHN2Ehi, FH3 R fine, (HAEMERPE AT E R A
253 & good morning, X FPE AU ZRE A H
if, HRAL A AR Ik BE 08 2 X A SR i e )
R BT LABLAS QN SR D Ah 7 ST i [l L, e 20
Fetsor 2B fe, oA B el & i
Rt DA B BIRARPY, B AUEs #4272 > S L
a2 T BT B RS v i )

5 AR T U AN SR T A5 R T
KA 7= A B — A S5 B s, BT LA B b
R (planning) , B KFEW. a0,
UGB a)F A i, BLgs Az B— MR R A
18, SRR BIR A R AT, AR
Ao, RS IR2E . JiAMES 2]
i B A KT (dependency) , BT LIMLAY
WAITEENT 42 Jay A 8 A B

RESR A5 F 7 2] B — AR 1y (], IR REAE X
LER A AT R GAN, B R EE AR,
GANXTZERG 2 I8 1 - ARE R 280 2

s et ok E SN o P S i
I+ (Bottom Up) Mf#, — M EATM T (Top
Down) [Hffik. BIJEI EAMES, component-
by-component)”* A —/ Mg i o 78 F T T #fEE
y, E SC— N PR (evaluation function) 25
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Column

P A H bR 1T GANGE S [A] I 45 43 95 i
B, ERA HIER A s, WA AT T
IPHIET

BER L (Bottom Up)

H RS ) b 2 R ™ A 45 R 1Y B A 8.
AT FLE ], R RN S5
W, HEEEA - MERMAEME (RNN) , 25
E—MUE I Mfitoken, HlLEsEHH “F7
HEHF iR tokent “F7, Fid “HE”, FA
CET IR R R e FEM
BLERASE BT Rk 2], B RAETE R4,
FE CRIRAT RS a7 o AR
& (capacity) HR, ASTH A S RYE) T
Bk BAENLE HALE “HFIRA” J5H ™4
“Cur” AR RR RN WA R
Ca MENT, EmaSgAEt A, RAENR—
2R, M O BN o — B
o TE A KM LAk, BN L T
AT ERT, WA B EA A BRI AN

WA DR 2L AL R LA BUA) -, (HAESEPR
AR I, U LR AL A B R ANE
TATE T LA T —E N F AT, X
M2 B (conditional generation) o FLANZA
Blas— A, B VR A A A 3 Y A
T XA RO AR L
(caption generation) , ZiHLRHI A — K KR EL

—BoER, REEHERRITeED M4, dlas
L ) e 7 A a2 i N ) R R o€ =) e RV
WATGEE R B K ER . S anAE I R pL &%
A (chatbot) HLfIf A—"4]+, Hlas Al—4]
W, EAERENLIE A, AU B IE
R ETETEXS, I H ZE R A K.

B BRSO R LS AT 2 [ T sequence-
to-sequence e —FP S5 A B A SR AE i — A
RN N #1309 0] 1 B — BOUA G — A4~

hEBHLF

XA FAE 2 i A 25 A
e RS R SO R N .

BIRET (Top Down)

BT T 2 A WA B, 2R AR Gl
O o TRV, EAk— PR R ikl
A HFR Cobject) X, AILUREA] Tl F1% .
BATE L RELF, WAX, Bl — 145
B, BEAERNXIPEA . 153X A7 #F L
Ja o, TEHEWTET, FRATH B AR R BN F A &
KA I X o

FI s N 5 i f conditional R4S o AT
A Bl A — X, H Y. Blanim A —4)
¥, fh kKL BUEE AT s, &
i1 X — P P, A (X, Y) 44,
Fii (X, Y) A5 HZ A (compatible)
HEWTI X255, HAREEREIYIF (X, Y) Sk
A Tim T AR 2, istructured perception,
structured SVM, Graphical model &

HR ] EA A T R kg AL . AR
] b AR AR AR Rt e AE A R, AT
BLHATHEWT . EREOSRIRA F IR R, i
FEf&component-by-component. [ T [a] T [ H
TETRBH G2, PR RECEH 2 825
BB ECCR, DRI ER . (HE T
TED iﬁﬁ"fgﬁ’ﬁ?argmaxl‘ﬁlﬂﬁ ik A [l REAS S AT
17 (feasible) 11, ##H LMIRZR, A REtEi%
k.

GANJE =2 —A> H i ) F 9 A s Fl—1
H T PR R 8% o X T AR LA, AR
B A B FE AR S component-by-component, {H'E
MFIEE P eRED I8 B2 4w dt i, 050
MACTA LA ARV, PRI A B e A
MaZ g, SHIBEASIEE. NI —4>
AR, FIRga] LB VEPEM PRECF, AR e

ZAE (representation)

i@l 5384 F4H 219358 2017FE8A
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7R REAS T BB B g AR R AR, A RS
W F R AE ffargmax W [R1EE, I 2545 20 A9 A B
a2 B B B R AR, gl argmax ()
fitko FrLATEMNART, AT 2P ffargmax ]

ZRTTCEE AL B E R

AR H AV A— T, it
KRR L%, F588al LUE R X R — A
18, BORRAE A RIFIHLERE TR .

TR BIEIRE, TR Bh 2O 18 sk
BIEF 3K, I HOpenC VAT 55 AL # 96 X 96
Rob, AAMATCT BUG X R bR, ik Eeprssf
FEREWEE ARSI ERfE R, WEaiRig. i
K EE.

HWREIE o A 0 Gl B B I
22, HIA—BHEA, BRI 55K 64 X 6414
1o H A RIS A eI R X A5k & 3
IRAG A, NSRS Al

P TORIEAEAL M . FRATA S A A
FEAE ORI A S B — 5 L, 2BEEExT
LG AT . VPN IR IS T 1, —
AR RS 2556307 AGR, R
A R B 2 5K

£ GAN (conditional GAN)

BYNG— M, WA—BCF, FE—ik
B AR SR EEG B, 5 M
2 2] PR A B W BRSO A R
FAT, AR ZRREAS B A S AT R B AR
ZW, MHASFARIES. WAKE, "
AR —FhEG, BRI GG MR S Tk
i, H%%mm FE S PR R T,
XA A 45 00 2 — MBI B BRI RETH 2
&mwim#$mgmo

PRI 5 B P 45 P GAN,  fEGANFAYZE i o
B —BOCFE RS, AN ER,

T— A EGE A . TEEEE, A KA, aT Dl
WG A, s KRR 2R, R
KA, S AT A A OREAS, T3
Ry

Conditional GAN

c: train »
Prior distribution z -

x is realistic or not

G ‘» Image x =G(c,z)

x is realistic or not +
¢ and x are matched or not

D \ c » \
x
» (type 1) » scalar » scalar
‘ X
Positive example:ﬁ Positive example: (train, E)

Negative example:

(train, Image ) (cat, ﬁ)

BT AR, A N, Mhigh
mm%ﬁﬁﬁl%ﬁfﬁo—ﬁﬁﬁmﬂﬂﬁm
By N ELSEREAREAE OREAS, i R LSRR AR Y ]

REPE, (FLCARF I 2 HOBER ™ A B PGS
T RES ZAA AR AR SCF . I — T H)
MEEAFEIATYELR, BARBEWmANERL,
TﬁﬁiﬁﬁﬁAMii,%F%$WMﬁ%c

AR AR L, B WA
#$ﬁ%AI$%F@monmu¢&k$®%
B, IR 5028 ) TR A2 A SOAR R X
PR ELSE KGR, SAREA— i K4 SO FIAE
WA R R, 55— Fh 2 BERL A SCA RIS
KR
Implementation Details

Discriminator Network
Paper: https://arxiv.org/pdf/1605.05396.pdf

Negative example: Image

\’)(-'.WJ

“O

Generator Network

* Updates between Generator and Discriminator
*l1:1or2:1

* ADAM with Ir = 0.0002, momentum = 0.5
* gaussian noise dim = 100
* batch size = 64, epoch =300
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Column

LIRS

ZAF 2R BE kg KL, B A — B
T G —PRNN, KA1 g il — 1> 1) 5 3R
TN, PN R R )RR A A R
RS, ARATA4Z G Z M (CNND |,
P NS B — R S . 0 [ s g A PSR —
B, XAHDNE R OO, BURSegd
JUMERREZE B/ ) 5] 28 5 RNNAS 21 (1)
MR RN G, 5 HN g W VLR (real
pair) IS EBICH (fake pair)  SHEEEE Y
WE RIS 1S 3 LR I 25 2R

— S [E s B R, fFEWGAN,
Improved WGANIZ{ StackGAN. StackGAN {2
SR A it B o 2B B, S — B B R
IMEREG, 5B Bl DIME R B A KA
HEG . ZJFHEne4 X 64, SRESHLARTEM .

BR T LR S5 R R ekcatE, —BE R 2 fd BT
PR T HARRRCR, DU R A ET LA 2
1.

(1) /) F#£/R (sentence representation) .
B Rt AJe— 0+, THRNNZw i —4~m)F 211
G, (R E R o AR RS Ak &
MBI, A A2 AN FHRNNAN )+, T2
FEAE K AR I A B (A 4% R, FHone-hotZ
SeVBEE 1 SApk BN L SPPER G B, SR K i
) B3k R FTHIR i 25 €4, 53 31 FH —1>one-hot 1]
BRR. W AARHL5X 15 one-hotifi, i fe:
FEHR B RSk A 3 R0 2 DR [m] A 0 € 2
BB Z FHE R AT, A RZERIREAR
%, AWSBIFEARIRD . G sk & Bt AR g
BT, RO Z AR - Y

(2) #HEHesE (data augmentation) . [FH
PRAUE R EE A3, i HAS R P 1 ERER
AHGA S IR E S, HA 1507 585 Sk kR
WY MR RT LA, S0 — AR s
VARSIV BHEE e, ¥ B ok BB AR

B0y, ARG SRR 157758, XA
23 BT M EHR

(3) 24> (ensemble) o RFEAYMEF
XA VR T AT RE A o R AR AR — S i 4
i, FEHOREERE Z O UG LR I
SEER), T I (B i A B S T REAS B
o YFAVE U ARFE S I A AR EZE, b
MR IFRIE2E R LU B NBRHEZE A A A 22517 K
B 22 R 7S 7 A NI A8 Tl LU R Z2RE 1
{REBA INEHEER 2 LE R R . /NP 22
FRNE TS 7= A ) AR LA, P4 2 E IfT,
HE AT DA PR oK IR A 1 . FRATTREAS BR AR L
EUR R e, NAREERZ AR, %E
2J58? FATRIRFEIFEGANRYEER, BRRIIZA5 5
AR AR A, ER TR,
B A 2% D a8l 17, X —IREH 5 L —Ik
BB AR U G s A 2200 R AN BE T s
KIMANGEEAL WA, e~ —30E, BA
NI A A TIE M, H R RS T, A
B2 5 BT A N SCERAR iR iy . R, mTRA
MGANIIEE R, 72 A SR LIRS N A A o 4
T A A NBRIEZE , BIREEAN A A
FPAEMRZ KGR, (HIPA B A s
B K, H AR L, i H Ak
Z AR R R .

EBREERESLENNA

FEEHFIE R AT AL BRI H
PRI 1 HGANRH AT WA I 4% . Feli]
Sl AT, BREATVHCANE R AT, 278
2

FEC R N VNS e
AT, TR A I ) 2
ST ISR AR TR RS T

HVF P, A R B T ATE AR T
token, HLER 425, XEOM HORKE, (BBR

mEBMEFSEIN $38% F48] DE1938 2017468A8
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u;
scalar

Sentence Generation

Discriminator

Can we do ]
backpropogation?
NO!

Tuning generator a A® A® ®
little bit will not 5 @ 5 @ B O
change the output. 1 t 1
In the paper of u
improved WGAN 1

(ignoring <BOS> O A®

sampling process) B @® O

Sentence Generation - WGAN

* Real sentence

(1] [o] o] [o] [o]
o] [ [o] [o] [o] [\
10 [O0] [L] |[o] |9] ]| Abinaryclassifier
10 [of [O] [2] [9]| canimmediately
« Generated | L%) o] [o] [o] [1]| find the difference.

T T T No overlap
09|01 |01l o0 0
lo1|[oo|[o1|[ 0[] o]

Can never rairirnairniee

be 1-of-N wuirnirsiraire
I I I E E WGAN is helpful

FEAREIB CATDLRAEHER BRI , KBIERT
ANIFIR] A S, BLAR R o A, SRR E
A, AMCT—WfRLE A, AR A,
B Ja B AR o R BAA . KA BA AT A
FHF S, HOE S — DA (scalar) .
AT A B AT AR AR AR S8, 1R 0
HAR I, AL Lk e A A R A Y
FLIY o IXEFRREH L T, 78 R A A i )
R, A s R 0 8 R SR T LA 1) % 4
(backpropogation) , {H7EA M SCARMIE M T &
AU ARG, PR B EORBREE, BARE T LAE i
SRR — SR /NES, X A 2 .
XA ARRNN, SURNNISECES), XA
SRR . A THIUE S A s i S50 X AR i
A D A AT SRR LS R e, DU 1

ANEAER, fHBASE,
AU 1747 -

XA ] A A D T S8R N BUCR B, AR
Improved WGANHL, HJHIRNN, E#EZfh)FY
MEG . BSEH) AT B BRI H one-hot 3
N FERARRER . ARy, TR
5 timestep/E A, SELBCHESHAG Y A AL
ER T LA AE— 5K AR iR . T R 14 [ R P
PMEG A M. — > Eone-hot[] &, —&
3. SR EGAN, XFHIBIE, ANEAE
I A A A HRRE IR Y, AR A IR
AT, AR S R A TR R . XET
R LS A% 18] 5 AR R A (8] AT HE e 1 1
LA EHFIWGAN, EREEIEAE W —Lh) 1.

S — Bl G AN ZE BA) F 5 Y
SeqGAN, B /A) 515 A A 95 5 ~] 1Y [R)
K 0 5 R BT, K 0 ) 45 1 i i B R D)
(reward) , HEFTA pias LA IAEE Hh 3015 e K1y
reward.

GANN FHAEE S AL [, FIZ AT 20 )ik
Hfl, IR FHAIEGAN, T2 BRI in) i,
R ARSI, LS

(K SCARBEARH e 5 1A A
Lok P EAGIRE R HEE R

PR B AT B R

A AL AT

fEEEN:
ERRRBAFREHRANS ¥ T H
RN B HAFEREETRTORNE. ARE
FIRRAREL, REKS) TEFHENER
F. EEFREARZ AFHNBLRARRET I
A BRELFAZFATERFL, XTERR
RS GRA, Plde: AL, FE A%,
HEURERFFEF.
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GANS T3
PAE A S ET g

RN SE— T TS Al ALEs <& 1)
Bl BARCRUL, R4 A LR R G R A
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TABLE I: AP Increment in each evaluation scene
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Figure 1: EBGAN architecture with an auto-encoder discriminator.
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The fact that the EM distance is continuous and differentiable a.e. means that
we can (and should) train the eritic till optimality. The argument is simple, the
more we train the critic, the more reliable gradient of the Wasserstein we get, which
is actually useful by the fact that Wasserstein is differentiable almost everywhere.
For the JS, as the discriminator gets better the gradients get more reliable but the
true gradient is 0 since the JS is locally saturated and we get vanishing gradients,
as can be seen in Figure 1 of this paper and Theorem 2.4 of [1]. In Figure 2
we show a proof of concept of this, where we train a GAN discriminator and a
WGAN critic till optimality. The discriminator learns very quickly to distinguish
between fake and real, and as expected provides no reliable gradient information.
The critic, however, can’t saturate, and converges to a linear function that gives
remarkably clean gradients everywhere. The fact that we constrain the weights
limits the possible growth of the function to be at most linear in different parts of
the space, forcing the optimal critic to have this behaviour.
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Fig. 2. Comparison between two optimal loss functions Lg+ and Lg-
for LS-GAN. They are upper and lower bounds of the class of optimal
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(b) L5-LAN

Fig. 3. Images genarated by the DCGAN and the
L5-GAN on the CelabA dataset.
The resulls are obtained after 25 epochs of
fraining tha models.
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Fig. 4. Images generated by the DCGAN and the
LS-GAN on the CelebA dataset without batch
normalization for the generator networks. The
results are obtained after 25 epochs of training
the models.
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