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= WEREURIRENE
= EIEFIRERAERT
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= RERAE
= PMEUERERSER
= o+inAIREEER(ERIMUER

= NANAE
= REMARA: REEBRFHE HERFELETE
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1 ERFEIEN: EBFEIRGE

\

ERFBZEIREDE

—[ BEF=La95FFE (instance based TL)

- BN EE RIREA B iR T

T+

4[ EF4HHIER9THRE (feature based TL)

o KlRIEAN B PR RO R IR B AR E) =S ]

4[ HETEARYFR (parameter based TL)

« A RIREF] BRI S E = A

—[ BEFXZB9TFS (relation based TL)
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2 JRSHESK: AL

= 1 *gq-jgzs*&lu\
= fa(Domain): HHIBFHAIFIFEHED AR, BFEIHEMNR
= Source domain (JEi#): EBXIRAE
= Target domain (Bixish): EHITFEIAVE
= {E55(Task): HBERRHFNFZIERAM, BEFINER

= Fzalib
« R BE—NRE Ds FDRE EFESIEST, B P 1B inEE
B SHES T,

« Bix: FBDs T, EIEBRE ERIFUNIREL O .
» PRI Ds+Dr 8 Ts+Tr



2 FEEM: AU
-quLWﬁﬂ

Domain Adaptation (DA); cross-domain learning; E{aiXEE>

= [IEEN: BiRSHREFNTSIREREinEEEEERMT SR, BR
FHIED AR, AR FERERE B i

DS#:DT:P‘g(X) :/&PT<X)

= RN — P ER AR
= BEEFKRERXILI CVPR, ICCV, ICML, NIPS, UCAIL AAAI

Caltech-256
E "-‘W

_Testing

Training

.ﬁ#-gm ES




2 SBENERT: Fsatib

O 10 0 = e [
« REBBREE LIRS
« BN EEEIRES: supervised DA
« BEiREE—EERE: semi-supervised DA
« BirEEiREIRE: unsupervised DA
= Unsupervised DAGREHkIXME, EFNINKER
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3 @EREMN: AR

« BER R
- HiEDHARE:
= EIMEETEER
« SIBEERE:
o EEREHIXED
« RHIRAE:
= BFEAMEIE
« FRRBEE
HIED

/-. », =

MRS GG A

(Distribution Adaptation)

IRIEA0 B AR IE AR S5 fh AR (kL
yagistiSts)

IR BiRE S E RS
TNFHHIE

REAN BiE S RS
RREERY =8

FHIEERRE
(Feature Selection)

HIEZ R

FEREFIEA

(Subspace Learning)




3 NBIEN: BIEESMIEHE

« IR 1ERES L (Distribution Adaptation)
s A HIEET (Marginal distribution adaptation)
= Bk P(X,) # P(X})
s 5584 \ﬁﬁﬁﬂ (Conditional distribution adaptation)
= Big: Plys|X) # Py Xy)
» BB MHIEED (Joint distribution adaptation)

» Ri%: P( .say.s) # P(Xtﬁyt)
r =

e

IR AR BRI EdE(1) =) ﬁi:!zéﬁE(Z)
(LA BN Ay

e
o




WEEER: BRSmEEiE

B MHIEES (1)
« EFBRED T (Transfer Component Analysis, TCA) [Pan, TNN-11]

= {LCBTr:
min Dist(¢(Xs), o(X7)) + AQ(p)

¥

s.t.  constraints on p(Xg) and o(X7)

« BEABEER(Maximum Mean Discrepancy, MMD)

ns nr

Dist(P(Xs), P(X7)) =

+ Pos. source domain data
4 Neg. source domain data
‘| © Pos. target domain data ]|
o Neg. target domain data

PDF

: e : T 'taom:’amoat:a :
‘auctacu uta :| ] 2o - - - J

- L 1 L 1
-2 —l 0 I 2 3 -1 5] 6 T 8 9 _
X

Original feature space PCA TCA




3 FulEERN: =N PIEEGE

= BEPHIER (2)
= EBROHHT (TCATTEN—LY R P

= Adapting Component Analysis (ACA) [Dorri, ICDM-12] - maximize 77 7,
= B/IMEMMD, ER4ERRTRZIEE S BiRsRIEETS
= Domain Transfer Multiple Kernel Learning (DTMKL) [Puan, PAMI-12]
= ZZMMD | L i i
= Deep Domain Confusion (DDC) [Tzeng. arXiv-14] 1
= EBMMDIIAZHERIZE
= Deep Adaptation Networks (DAN) [Long, ICML-15]
= BMKK-MMDADAZ SR L&A
= Distribution-Matching Embedding (DME) [Baktashmotlagh, JMLR-16]
= SCITEZTHAERE, BFHiTIRET
= Central Moment Discrepancy (CMD) [Zellinger, ICLR-17]
= RARE—MBIMMD, # 2Tk



3 GURENER: BEDMIEEE
= SREESTIERE

= Domain Adaptation of Conditional Probability Models via
Feature Subsetting [Satpal, PKDD-07]
= FERETS + DSk
= {LCBTr:
argmax,, g Z Z-w;:fk{x,y}—lngzw(x}

(x,y)eD kes
such that dist(D,D’'|S,D,D") <e.

= Conditional Transferrable Components (CTC) [Gong. ICML-15]

= EMFEHERNAD, WHBITER

¥ ®
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B @’
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3 GBS BIEESMIEHE

» BXAEmIERS (1)
« BB ERS (Joint Distribution Adaptation, JDA) [Long, ICCV-13]
« EHEMETFTCA, (BEINT F 4D mIER
« AIEBR:
D(D,,D;) = D(P(xy), P(x¢))
+ D(P(ys|xs), P(ye|x:))

= [AJRR: AMEBRE EITT RS R?

» ROFEIUTE: FAERFMHEERIUSKMAEER

«  FA—155903585 4 Ak BRI AV IR RS
» RN

' ¢ (AT T 2
A oy 2 om £ (ATKMACEA) A A

= BRESHERNEREENTILRIRERDSRFGST



3 JREEN: BMEDMSEE
A e HISEEL (2)

8=

DER (DA GIEN—LEY =

Adaptation Regularization (ARTL) [tong, TKDE-14]
» DREBEFEI+EREDHER

Visual Domain Adaptation (VDA) [Tahmoresnezhad, KIS-17]
= JIIAZZWEE. Z=[A)EE

Joint Geometrical and Statistical Alignment (JGSA) [Zhang, CVPR-17]
= JIOAZZWEE. K(A)EE. TREEHD

[Hsu, TIP-16]: NIANZEFIAZZ =S

[Hsu, AVSS-15]: BriEiEsE

Joint Adaptation Networks (JAN) [Long, ICML-17]

= RHIMMDEE, mREMEFHITIRE DAL



3 FulEERN: =N PIEEGE

= BXEPHEE (3)

= 'D%F_% ]ii-ﬁ@ﬂ (Balanced Distribution Adaptation, BDA) [Wang,

= (UNEBFR D RIIASZS T T 15?
= BKRaEohmEEHNER: Ao hESFER
= H3OMR: BMoHhA—ERSFEE

= IANESEFISEERPOMINEEN

D(D,,D,) ~ (1 D(P(xs),P(Xt)) ne[0,1]
TEERT < T HD(P(ys|xs), P(y:]x:))

L u— 0, RRHESTHESM, FHRfsoEE
L pu— 1, RREEDHELW, MZMITER

BTN

C
min tr (ATX ((1 — )My +,LLZMC) XTA) + M|A|%
c=1

sLATXHX'A=1, 0<u<l



3 FulEERN: =N PIEEGE

= BRETHIEES (4)
 PEHTER (BDA): FEEFHEEN

o WFARENES, WSS - N ===
DHHAREEEE, AL, BDA | AW |
T ET L EREEXFN D IR z,

B, NARISTNLE s

« ESIERD (BDA): EERFIIKRESHIT
« BRIETERIEITEE BFl1RAA-distanceski# AT
= SKEETRIEFD BRI EEARRIA-distance
« XWEREERSE, TEREAB RSN 2AYA-distance
« ITEDARNNEERLUE, WAFERERF



ok BiE R :

PR hIE

= RS IS

n
2]

Accuracy (%)
[+)]

[© B ) B4 |
N s

w
o

o B&

=4

&fci&

e= i j( T EETMMDEES
= DRETINZ / FME / BREEIERGER

BR: %E'éi (BDA) > Bx& (JDA) > 14

o ﬁ%

= HUEBIRER
= HUERRER

= ERATAGER

o :*F' ah_J +PHIE

[=2]
o

923*-3/9\0"'679 B o

>—o. N \4 %
TCA|
+—JDA|
——BDA
5 10 15
# lterations

BDA. JDA, TCABELLIL

20

X (FRIUEERART),

1N (DPEER),

A TAK SR

NEDHEEE

FHEDHhEER

2 (TCA) > FfF

EEeEEREFAYER (DDC. DAN, JAN)
Method AW D W W=D A—-D D—A WA Avg
AlexNet (Krizhevsky et al.,[2012) 61.6£0.5 954403 99.0+£02 63.8+0.5 51.1+06 49.8+04  70.1
TCA (Pan et al.,[2011) 61.0£0.0  932£00 952400 60.8£0.0 51.6£0.0 509+0.0 68.8
GFK (Gong et al.;[2012) 60.4+0.0 956+00 950400 60.6+£0.0 524400 48.1+00 687
DDC (Tzeng et al., [2014) 61.8+04 950405 985+04  64.4+03 521406 522404  70.6
DAN (Long et al.| 2015) 68.5+£0.5  96.0+£03  99.0+£03  67.0£04 54.0+05 53.1+£05 729
RTN (Long et al.,[2016) 733£03 968102 99.6+0.1 71.0£02 505+03  51.0+0.1 737
RevGrad (Ganin & Lempitsky, 2015) ~ 73.0£0.5  96.4+03 992403  723+03 534404 512405 743
JAN (ours) 749+£03  96.6+0.2  99.5+02 71.84£02  583+03  550+04  76.0
JAN-A (ours) 752404 966402  99.6+0.1  72.8+03 57.5402 563102 76.3

DDC. DAN, JANSHEfFEERILR




3 MXRIEN: FIEEFEE

= $HUE%ESE (Feature Selection)
= NIRIEAN BRI SRR B ERHE, BN Gr—1RE
= Structural Correspondence Learning (SCL) Blitzer, ECML-06]
= SF#Pivot feature, GIRIHABIRHFHITXIST

neuronal transient

assays MEDLINE Only

i Plesions metastatic % functional
\ transaction officials poliZ\ pretty your

company investors WSJ Ollly short-term




3 EEMN: SRS E
« JSIEEEEEMT R

= Joint feature selection and subspace learning [Gu. UCAI-11]

FFIEEIR/ T+ F= R FES

» UAEBFR:  mina ||Allo. + ptr(ATXLXTA)
st.  ATXDXTA =1,
= Transfer Joint Matching (TJM) [Long, CVPR-14]
= MMDOfRiEHe +RIEiF AU
= U BR: min tr (ATKMK"A)+ (|| Al + A7)

ATKHKTA=I

= Feature Selection and Structure Preservation (FSSL) [t UCAI-16]

tl: 'ﬂ-.El_j:=|= + 1l:|ll_l #R'HE
= L B¥r:

min [Pl + 2tr(PTXLXTP) + 2||Z|2 + 1| E|x
@r P X=P'X.Z+EP'XDX'P =1,




3 HEER: SRR

= $SEEREL: B4R
= IREF BRI PR R EAHE, B s—EE
= BESOMERHTES
= IEEAHDERR AR



3 SldEER: FEEFIiE

» FFEF X (Subspace Learning)
« FREFERRZEREERNFSE, AREMLSE—IRE
S THE{EETHE (Statistical Feature Transformation)
= JERIEAN B ARSI — LS R TR R ST
« wEE> (Manifold Learning)
«  ERETERRH TR

Source Domain ! Targetﬂumam

W
00, ,fl

i <25 2‘

FEHHIERE




3 RSN : FEEFESiE
« FHSHEsE (1)

= FEXITEE (Subspace Alignment, SA) [Fernando, ICCV-13]
« BEESR—EMTE, BsourceZitFtarget=E)F
= fUEBIR: F(M) = || XsM — Xr||%

M* = argminy (F(M))

= EESREEMER AT

F(M) = || XsXsM — XsXr||f = ||M — X5 X7||%.

s FTESTHXYTFIE (Subspace Distribution Alignment, SDA) [Sun, BMVC-15]
- FEERFHEESTIER
-1 1

Mg = S.';TTSATSS;T =S (str)(EfT Erz )SF

= FERSSTA: BixEE, TEEW



3 MiFEERN: FEEFEIZE

» FIHIIEER (2)
= XEEXJ3%i% (CORrelation Alignment, CORAL) [Sun AAAI-15]
o E/AMUTREIEAD BRI A N S HLE
« AIEBR: n&n”(}g - FTHEF

= min”AT CsgA— FT||2F

= FAlEER, KES
= REXRERXIFT (Deep-CORAL) Bun ECCV-16]
= EREMSEFIIACORAL

1 .
= CORALloss:  ftcorar = E”Q crll%
fc6 fc7
e Qg o
1 1 S .j\\ das&gthﬂ
Cs =" (DIDs— —(1"Ds)T(1"Ds)) | WP § oor N
ng —1 ng | ' RN
1 T 1 T TiaT B E E EJFE*E
CT = (DTDT - —(1 DT) I[]_ DT) “; " r?ar:r"i Cai‘:‘"
ny—1 nr ‘ cowt cons S
l., 2 ﬁ @HI
!t I

Target Data



3 fildEERN: FEEFEIE

= imizE (1)

«  EEENIMERTS% (Sample Geodesic Flow, SGF) [Gopalan, ICCV-11]
« ESURBENNAEER —NMEETN 1TE" I
«  MIREEEER BirEE=m 7 — 1 BENTE
» ERFEZEFREBRTR, WE— IR

M ZRTZ % (Geodesic Flow Kernel, GFK) [Gong, CVPR-12]
» WIETSGFEIE, RELHFITR
= E{YEGrassmanniiePEviES), #9527 GFK
« LB Fr:

(2%, 25%) = Al(@(t)Tmi)T(@(t)ij) dt = z;Gz;

()T

i v~
a0’
G(d D ke o\ [ H® (22, z%)
y z% = ®O |x % Z" o
i, - = G

GFKFEx



3 SldEER: FEEFIiE

= EEFEA (2)
o %E&@{%‘Hy&%j (Domain-Invariant Projection, DIP) [Baktashmotlagh,

» BEREESHIEEEANFR: [RIA=SEFIEHE
» (MEREF=EEY: TEZERDHIES
» BRRFDER: RS+ DhER
= FiHmHE (Statistical Manifold) [Baktashmotlagh, CVPR-14]
» ERITRFEERERT) LHITohER
= [Fisher-Rao distance (Hellinger distance)if{7E=

; Tis 2
n.l:iln Zﬂ+ﬂ Zai (\/f’(a:} — \/1 - T(r‘f])
=1t o

2

. Ty

+nit2( T(xt) — 1—T(x§))

=1



3 SldEER: FEEFIiE

= ??ﬁl‘ﬂj#}j;ﬁ: :E\g:lél:
« FEREEFBRAITHENFHREZEIGARASE
» D HERESVEREL
= B3 SMENRES
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4 EFRtHRER
= SRl BEMAR RS R (1)

« SREFEIHITES
= Deep Adaptation Networks (DAN) [Long, ICML-15]
s REML+MMDIEES/ML
Joint Adaptation Networks (JAN) [Long, ICML-17]
= REMNE+EREDHEERER/IMLE
= Simultaneous feature and task transfer [Tzeng, ICCV-15]
FHEESERH I TER
= Deep Hashing Network (DHN) [CVPR-17]
»  EREMNZPENZEIEENALREHash4FHIE
= Label Efficient Learning of Transferable Representations across
Domains and Tasks [Luo, NIPS-17]

= EREMSTHITES TR




4 EFRtHRER
= SRl BEMAR RS E(2)

« SXIMEIHITES
= Domain-adversarial neural network [Ganin, JMLR-16]
= REMNEFIIAXTHT
= Adversarial Discriminative Domain Adaptation (ADDA) [Tzeng, arXiv-17]
= XJH+F5!
= FRRH SR B &R
= Open set domain adaptation [Busto, ICCV-17]
o 2B B AR L — RS KRB ITR?
« 52KE (TensonFE~ELEE
= When DA Meets tensor representation [Lu. ICCV-17]
= FBtensorfBAESRMIME BiE
» SIEEFIES
= Learning to Transfer (L2T) Wei. arXiv-17]
« EINEBENIRFEIRW, MBTHMES
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5 SEEH

= SEEH
= IRFIGANE
= A survey on Transfer Learning [Pan and Yang, TKDE-10]
= (AJRERBRLLRE2RIEBFEITHE, LE/ZR/B/EA8HE)
= https://github.com/jindongwang/transferlearning
= TR FINMEGE
= https://www.youtube.com/watch?v=gD6iD4TFsdQ
= FEE Y=ssaiusl” f (NEERER) K5
= https://zhuanlan.zhihu.com/p/27336930
= FiREZENESRNHBREE+SFNIBRFEINE
= IBRFISTWHBENIENDTESEID
= Paperweekly: http://www.paperweekly.site/collections/231/papers
= IRFISWEHEEN ATFHEESE

= https://qithub.com/jindongwang/transferlearning/blob/master/doc/dataset.md

# A= N =
] 1 -
3 " 5 AL & - X
- LN - 70
» o o e
L ) B

&]: Office+Caltech, USPS+MNIST, ImageNet+VOC, COIL20%dESE
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