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BRI 3] R KRR 2 31 B AR BT FUR B3 USRI gk SeAE 1)
B, (8 AR YR 8] Hr AT 0 550 R I SORBRTH 5, I R0 o Bl Ao [ e,
T ARG T AL THENLAL BRI a8 ) FILSAE S BT RE -
(NI FR]) il EEMS . HIREA, SIS RS
S ANESY, NN I EAR R RAB ik, IR EIZEAR AR RE
JE& 7 1) 5 AT 5

<

1. HRSEE

(1) HANER

FATIRN 22 AT I R IR 22 2] A SR B SOl « DA BRI B 55

(2) BETER

45 B FE I BN 2010-2020 4E 1A

(3) FURHE SRR TR <M T

AR PR FH I 27 2 2] U TR T AN 2238, J R4 (CCF 4 E bRz A
JATIAI 223 H ) 1 ACM THENLE 73 28 R GuRH 56 19U ) A I TI AN 22 3U1E
HE RIS, ALK ) & 5 W, TRAHE 1 AR R T RN 7R 2 2]
AR P T AT AN 21, £t 10 4, €44E ICLR. NeurlPS. ICML. AAAL. JCAI.
ACL. EMNLP. CVPR. ICCV VL ECCV. iXE&HiFIAIS 1 HAARANE S,
R 1.

F 1 ERFIMSHIREHFIISIY

Fs LRI E A N faIx
1 International Conference on Learning Representations ~ ICLR
2 Annual Conference on Neural Information Processing Systems NeurIPS
3 International Conference on Machine Learning ICML
4 AAAI Conference on Artificial Intelligence AAAI
5 International Joint Conference on Artificial Intelligence UCAI
6 Annual Meeting of the Association for Computational Linguistics ACL
7 Conference on Empirical Methods on Natural Language Processing EMNLP
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8 IEEE Conference on Computer Vision and Pattern Recognition CVPR
9 IEEE International Conference on Computer Vision ICCV
10 European Conference on Computer Vision ECCV

2. MRFGFE

IR AE I KB a2 98 5 k5 R4 & AMiner, A& ZRaia M 1 SCEk
ST KBRS AT FAZ8 BOR . RAERI. A A EAR S0 7T 07

X 2010-2020 4] R SRIR IS SCEAREATIZE, BT “RRF]7
AU DGR, I8 SRR R B RE VT BC A28 Hh A A SR 30 B T IX SRS, AT
BE— B2 B

Hodp,  “FROR5E217 U S HE ] H R s o ) QU ) A 45 Y, BRI
7% >] (Representation Learning) « 774 A3~ (Distributed Representation) .
7537~ (Symbol Representation) . K11l 7~ (Knowledge Representation) . i
N7~ (Semantic Representation) . #iBi# 7~ (Sparse Representation) . ]2
>] (Dictionary Learning) - #x A\ (Embedding) . ##fiF2%>] (Feature Learning) .
FRE 2N (Feature Extraction) « 47E T2 (Feature Engineering) « ##E % 7~ (Feature
Representation) -

(1) ANFAERDE

I DAL A e B R, 0 23 4R R BT T B A 12 S0 E P9 AR T 2R A
VTR B SCEARBEAT 404, SRBORSCEEE S, i iy 44 T BORE B EX
SERBHE AT AITZIEHOR, W R 2 WU & R e AT 8 Eg, MERoR
U PR, AR JE AR S R AE B AT S N A RO o B4, ik
B SCAE 2 B SR A0 545 5, X AN TR [ ML BRI F 38 S SCB s AT
itk AkES, NA M4 OREEE FTEALR . DU e B K 45

(2) EARBHIHTIE

&8 AMiner “F & RIS R 208 24 Chttp://trend.aminer.cn) , @329
A3 AT SCEE , SRR 7R 57 2] SR D9 18 S R SR B R], IR )5 ST IR L8 5 B 1]
MU LE SRy, FHZ MBS GE T, 0 BT A A b, 15 33805 2] 4
BB AR SR s E PR RS R .
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1 AR

AR, AR ) R R s 22 I BRI ik, TR E R BB
AT B SR TE 5 AL ERUEGRTS ) 2 RTE » R > B AR SR RINTE S B
IR FEARAESAE [F) B, A AR [y 2 (B oy, P R B O 5 A 1 SR
ARE R Ao R TR R i 5 U T i) 0 VR P o B SRR SR R AT ROR 2 20, iR
A LR AR 20 8] m iy AT SR SRR 5% 2R A1 SUIBR 3R, A RO DB a0 i i ) i, o€

FOTRSRH, Flva AUHERE B PEREAS 2B E 1T . AR B EA AR IS R
S AR BRI FIRE o

1.1 RERFEINHES

FoR2:>] (Representation Learning) , WI4FAE2~>] (Feature Learning)
7 — P S5 R B e e ORI B S AL 38 5 ) T IE R RO R — R R A
Bengio 5525 (2013) M4aH, R MFRIR % 2N T RErE 7 R 38 B b Tl
I S Gy I A 2 ERERBR T, 47 1R 2 PT DA 2 21 ol 22 3|
NP TER R A JE 50 0 AT, T AR BT EE N .

5] Py 25 3 0 RZE AN PSR BN, IR R 2 2 S T i) 01 1R 8 R SR A R %
RINL RS 2] o I SEAR B G R B BIMCHE 7] 52 (8], REE SIS SEARFI O &
TE E BN, I s R v B ik . 96 R S H IRl 5 248 SO 3X 0
SRR A HERE S RS R .

[ 2= E IR AR AEE (2017)  AREAEM (2018) WK, FoRFCIBIEK
WFFURT RIITE SUAF B M 2 AR 4 SAB 7] &, DAAE AR 4E 3 ] b s R SR S A A
KRR MTE SRR, T RO 5 10 2, AR R R 2 1) 1 e
FARTE . BT RXPMICHE B 1) 2 F) B RS A 0 R AR R R SOC &R, B
B TS BIHARM R4, H AT AAR RS S R P SR R A
23 RN VES A e RTINS g i S R TRV VA R EUSE il O I AV E
ARG, VLK Z ARG BB IR A SR o BRI, DATRE 2251 NRE
(R 2 S HARAEEE RSB BB HTA B RIS 5 A EAURIR S T G, FF

TEZ 78 2 2] (Feature Representation Learning )iz 25 BNHL#S 2% ST I — 2% 00 3.
4
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PhGEFE AN T 2P (2018) WHFECEAR, WAL I PIERAREST, KR
Z (QrelC, FEE. AR IE SUE B NS RAE M SHE B XA
AR AT B2 NI 2 R ST 2 2 e IR, X GUAE %08 S 8]
FERER AR AT Z IR A SOORHRE

1.2 REFZEINFEMER

FER R P A FAL I AT, HLE 7 IR 58 N 3 7 SR H T 3h ik L%
(Manual Feature Learning) 55452 AR M 5 6 2545 1 453k iR (Domain Knowledge)
FESLARFE, SRJG PR AH R BOLAR 2 2 Bk . AR TSl RME TREXS T AL &%
SURE R, HERNWRREAE. RE S RFEHE, IR T 5= KT AR .
FRIES: 2 R4 73X — R, B LES AR =) B EE IAFAE, I Re M) 1% Loy

AR S — N EAR BT 55

FKALTHLER 2, FoRF A DB w2 MEBERXF RS (Supervised
Representation Learning) FIJGHE R FE R (Unsupervised Representation
Learning) . fEMEERIRZ I, Bibmicid A o S B RrIE A k22 20, Bl
M 4% (Neural Networks) % J2/E%0%% (Multi-Layer Perception) A1 & =~ i
%%>] (Supervised Dictionary Learning) %, fELCMEARFRES T, Kpibsidit
(04 B 2 VR RRAE SRk 22 21, 9 i O W B 7 %% 2] (Unsupervised Dictionary
Learning) - F B4 70 #r (Principal Component Analysis)  J# 57 5% 43 7 #r
(Independent Component Analysis) « [ &4 i ( Auto-encoders ) « %5 4> fif ( Matrix
Factorization) . #FE2E5#r (Clustering) [ HAFFAE,

[P 4% 3 7 S AET 5 X 248 TR G 0040 AP0 D 2% 12 AT 95 RO R 2 o DX 2% 3R s o ST SR
T MDA 28 v o 2143 B P 25 RN R R B0, AR 9 MR E R T )G
L% SRR S, W sy B TR AN T AL S

KRR SIS TR SRR R i A RoR, BRE BERFTERE.
BREBEEERLG . LUREE DA KRB, XT R E MR HEFER
S BA E R L.
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(D BFRITERE. BT MAERNRRE=TH®R, F[ETE
[TH B ST S AR BT SCREEIOC &R, TF RS, T R IEE . R
FARBM AR, WRES Rt SCILE SR TH RS HRAE .

(2) BREBEREBRE. BT RRZEEXRBE 25— R4z 8,
ASEARE AN SRS N — A R B, AT AT R A A ) . — D5 D,
PRI S, TS B RR B B g e PE s, AR R iR ROt
RZ SR B A SCHALLRE o 1137 2 23 TR RS  RIK [ ) 9 B s A a1, m)
DA BAT RN G2 18] (3 SRR FE o 53— 7 i, 3R 22 2 KREX R 214t
AR, RS K SO RV TE S S T BRI SR A8 ORI, $2
IO R IR ORI RS B

(3) EHARFEBRE. NFERIENRFUE EHER G A, 4 reRsl
AR H BTAS R EN R PE BAL AT AE B R IEI A AR, K& SEARMSC R7E
ANRIFIR T AR BAN ] o AR IE T M8 R, AR 55 R gl it TR A
PRSI, RORFIRCRER T o I BT & BRI IR, K AN R R 1%
FARFE B[R] — A5 B, g @S G — KRR a), SEIL 2 iR R H A5 2
G o LEAb, o ST REON R IO AR I Gt —Rom ST, iy By 28 SEPLR] S A5
SO R P SR A 55 37 B0 R 2 AR SR HR T B

1.3 BARARRERHE

MR 2R ) 5 TR R 77 21 0 R B RHIES2 3] (Shallow Learning) 1
IREEIES ] (Deep Learning) FEAMHTER.

K¥) 100 Z4EAT, WF2HERFRY I IEg RN . Hrh, Sy Tl & s
K2 B PR IK4E R 78, K. Pearson 7 1901 4F#& tH & 4 73 #r (Principal
Component Analysis, PCA) , 2 i R. Fisher £ 1936 £ i £kt 5) 04 (Linear
Discriminant Analysis, LDA) . PCA Fll LDA #\ & i B8 £on % S Bk, R
i, PCA J& —FhTE B K173, T LDA & — A B K 7% . 36 T PCA FI LDA,
N T & F0 9, 0 kernel PCA F1J~ XCHIJ 4341 (General Discriminant
Analysis, GDA) .
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2000 4F, WL SR TIREEIMTIT, BRI E 4R It a4
o ANE T LART 42 R )59, 40 PCA AT LDA, B2 3] 5 il i =36 F R,
WNEEPERFIERLST Clsomap) FlJ=#ZetE /=3 (Locally Linear Embedding, LLE)
2006 4E, G. Hinton Flfth )& 3 & BLIhHIKE IR B 1 20 IR 28 B FH T B4k, IR T
“URFEZ 17 MRS, s, IRES )RR R, SN T A LEREZ
A IV 2 S

F—J7 M, NITHEMEERIREFRE ) T — M RXMERE R, A 1R 2 BT AR HE
1943 £F, W. McCulloch A1 W. Pittst®}i i 7 5% — AN T #1225 N LA e—
—ENEBME R TT, 7RG FTh ARy M-P B, 1949 4, D. Hebb #2H 1
BT pp e r VAL 0% IR, B AERR DY Hebbian #igt, AR B, M-P
FRUAT Hebbian B8 0y N TR BE SRS 44 28 W 2% B FU AN 2 32 SR e i~ 1
. 1958 4F, F.Rosenblatt®lfz# 7 & AI#% (Perceptron) 7, —fhH T ik
IR AERZ N2 . SR1T, M. Minsky £ S. Papert!®:45 H 8 2% 1L 2 RN REfiR
R (XOR) ],

P I 26 (RIF 90 8 — BE A5V AN AT - L3 1974 45, P. Werbost 942 i T BP(Back
Propagation, BP) HiLRilIZZ EEAE: (MLP) . 7F 1986 45, D. Rumelhart,
G. Hinton A1 R. Williamst i 1 1 28 i ff) 1 J2 R IE 2 2] S5 —— M 22 R 2% Sl %
&% (Error Back-Propagation, BP 57%) , B NRARFEIHFRIERIFNRERF
EZIW B bR . FoCT A, S A% B 5002 m] DLEE A 48 I 2% (1 e 2
A AT FH B EE A ER o B N A 22 I 2 DR B I SR a0 PR R I DA
FITIEAT RIS TN, BEIE A T S A R B i N - A A B DG &R
BP 122 W 28 BT B A FRAE 2 J2 IR 2%, ESEBR B R SRR — AN EREUZE  (Hidden
Layer) , HIRINEHAFERMANE (nput Layer) . &2 (Hidden Layer) A%
)2 (Output Layer) .

R R AR, BARERE BT DL 2 JZeh &g, (RAELE A ) L
FERLIT LA IR EE Y 8. 2006 4, G. HintonM2Ia et i B #ih 22 4 4 HEAT 5735 1
S RN ZRFRE 204 1 AR, TERR 3 W90 UG T Rt e . ix Ml
[ 2% ek DX IR 2 R 2 ) A 21 1 AL k. BB, XA VP2 RN GEBHR
Ry 1N FH T %A
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RoRFAMBARREIFE, W 1 Frs.

| Representation Learning |
L

| Neural Networks

LDA

[ISOMAP & LLE |

| Perceptron book

1901 1936 1958 1969 1986 2000 2006 Time

Fig. 1. The development of data representation learning and neural networks.

>kJH: Zhong et al (2016). An overview on data representation learning: From traditional feature
learning to recent deep learning
B 1 HERTEIFHEMEHNLRAEY

20 40 90 ARG, ZFIRIENAS S I BIAAH4K HIL, F04E Cortes #1442 H
K FFAENL (SVM) #iAY, Greene™IH H i K (LR) LK Boosting 17!
B, FENEER . 02K, I RS HIS 7 RE A0 BB ) SL R R
TN BRI B — R = 19 i 7R 5 ST A v 4 B [ B2 e A R T i
JF I RCRAR S RSSO R ) . FLOR, AN ) 22U A5 5 AR S AR R e A
SOBWTIRES, 5 ST R0 A8 X 2% 1 BT H BRI e, T B 0E 1 R R R 1)
B H AT Z AT TR S E0 . BT IR )E 5 S BEATEN R IR, Hinton £t
FAR T I T IR ST M4 (Deep Belief Network) 76 W B s 2532 2 I 2 0%
HEZW e ORSFIHZERZEN TSNS RRHES 6], K5 18300
FRAEH T30 5 R0 B 5Tk @i T s B2 JEWI4616” (Layer-Wise Pre-
Training) LA SR BE AR W28 20Uk L RT i R IR #E . BEJS, Ngiam 20735 —
R T 2 2 A% %e (Multilayer Auto-encoder) , MR IR 2 0 2% 45 1) 1 AH
KA R K TR . B, IR S ST T ENR BERRAE 2 ST B B

SR ERHAES ST, RS SN B HR R (D BIRRBSMRE,
HWEA 5 ZU L, ERZIX 10 RIZRIEEZ TR, FIH 2 2 B850 %0 2 0
BEAT AR AR, 1S BT ER BRRAE, AT BT 2% 2] 23 SR BT v a2k
(2) REFMEZIWEES, @R EA, AT R [ RER R
B —ASERE A, AT 2R ST, (3) RBEIHREIERME
P& LM F I BB R RBOBI, 7¢ M NBIREN MK R, B AFEARRL

8
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AR 2 S BAREAR B IE I RE 110 (4) BB BRI BB B —FRRFE,
R AR NRHE N JE A W R AR AR S, T — P i S BUR

ARMEIR, WRES ISR ABEI. 2009 4, Bengiol®IfEWF 7L HHH,
FRS 78 B 5 1RG0 E I G AR A0 46 70 A AU W A= A S8 4 () I R 4
Glorot ZEMOMRIT T [55 J2 AR 2R 14 B S 5C 2R (1 398 436 A0 D09 265 1 ¢ FEE A L5 ) 14 1] A
2012 4F, Bengio 455 O — DR T FH TG RO ZRIM R IR JBE 25 W e 2 ) 2%
7 2 B 2 R 2R o G2 DATAR 27 1 AR B SRV AE B M B S e AL P 1
FR R F N B B A 2 BRI BB T T AR . R AR T R B AT
fIE 27 2] A0 B ) 20 2857 ST S AR 2R DL A B H Bl g s 152 . 2013 4F
Tomas Mikolov Fll Jeff Dean %5 A i word2vec, fdi#& “Kif. Hufl. AF1”, IR
= ) IRV B0 RO a3 BAE word2vee B AR 1 /1251 H, ST
Y EtIR£, tn pharagraph2vec. doc2vec, context2vec. it fE~E ELMo.
OpenAl ] GPT %3 #Kk ) BERT. 2016 £, Andreas Z5E[22158 Hi T 3 F-Hi b 22 o
2% (NMND FIRLSE ] BHESE , B FH RS H Ak A 20 X 28 f G HEAT i D)y, SETRE)
ANAEUG AR Bt K MEPIE K-means JZSRBON ZRRE A B bR 25 F1 46
B2z b, Sl 7 AT e B SR A M NI R R 7 21 5k 285455
(AR T B T3NS B IE FURFE I AL 22 I 28 S5 A RFIE IR AR (DNPS) , #4%
TEERER T AU BN RHIE S 21 7k . TERFERE T T, 2836 SCAEPITE S5 AR RE AL
WA (Conditional Random Fields, CRFs) f3Eafi b, #2H T3 FRFIEIER<
PENRHE, PPN RSXHMEUTVE . AR H, RTFRRZEIHNT AN SHIHIE
BEME. FERNERE T ETREZINERSE. AMITRIET . BESK
R BREESEERRIEEE.

FRF M 5 — KSR 2y R BIMESEHE 1, £ NLP 4/ Structured
Embedding. TransE 54581 5 2 (& 15 5 B RS M5 5, 1 28 Had A 58

FEFIh g H . JE Stony Brook K241 Bryan $2H DeepWalk, % word2vec #

WA T, N TP EE, XRICERT T 4 KDD B 1R SO E R
KDD Hyf M 103, R TAER 5] 7 KESRE, Jian Tang (JRIEKR.
B, DUAE MILA) 55 NA T Pl g, Wi AR Jure Leskovec fif 17 T 1) 1 52 P 4%
[ “=Br” ¥ J& node2vec, JERIEF WL T —NHEISIEN], UEWXEEAE T7 ik

9
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AR AR —NERE R, R TR T — A NetMF 5% DL ILER F
KA A 2% () LB NetSMF. ProNE 72 55— /M@ e i, H 32 B fUe m RO
WL ZINEARE T, A ERAEFORM R ) BRI T — ARG RUE
AREIIERNE, KRR THE.

B AT 1) ) 2 7R 2 21 BE 2 (1 2 B A N 2% B0t i, K J7 )52 Graph
Neural Network, #xf/& Siena K241 Marco %6 \7E 2005 il 2009 =42 H (1), {H
MRS E AR K ETE. Gk Yann Lecun 42 H i) Graph Convolutional Networks,
A Kipf & Welling %5 A 42 H 1) Semi-Supervised (] GCN. iX— £ 51 (I 70 A i
I #t /& Neural Message Passing, &l 5|2 K&y, WiiHAE R Jure tHEH T
GraphSage, #|FH NMP fiifk 7581, $&m 1AL, FF H3C#F Inductive Learning,
Fi 5k Yoshua IR\ X2 H1 T Graph Attention Network, #3547 &R
JZo L MEFRIR T IAEE R, AR TEIE 2SR F I A

1.4 RTEFINHAT H

SR FR S IR B RS IR R I . A, HHRR IR 15 21 041 AR
AULT SRS P, AL TR R ANA . OCRMEL. A%, S
N

1. MCUETHE . A SR A R oR, FATAT DUBRSE o 5S4 8] 11 X
FRBLEE, 3X0T HARE 5 A FAE B R R 2% R A EEE L.

2. FRERANA . MBI KL, TERMR SR e R R
FIRIRR R 2 IR, W RATIRIN 2 AN SEARE) IS &R, 1K — MROPR 9 R 28 A B2 T
(Link Prediction) , X#x %A ERE#N 4 (Knowledge Graph Completion)

3. HABNA . FIRFORT O 2 TR R, BEhE . SRR
SEATSS, JEILH EURBI R /) o BEAR IR BE 5 2 A AR TE 5 AL P25 0 H AT 55
BN, R A RIR R R A 2] R BT A B S % 1)

L4.1 FEHFIRFFESAE

J7SC R, 2R A 21— A i ey A B R oK 2 S R AN B R R IO,
HEZHbRAEE WK IS T AR HA RS A28k

10
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WHE2EY, 35 385 4 AR PR 7R 2 ST R 1) — A 3 B i R 1 3 il 5 — 4 R
BAR IR AAE o BT DI B DA T T 2N AT 70 #r s (H 2B 005 & 4%
IR 3 Afr A 3R B S0 5.

FHOCH FERBH , I AR 2% FEAN Tl SO 48 I 2 . RS 2% ) ISR R 2% 2] I E
B oSEAEE S 1 (Speech Recognition) 4ids =k T 8 K5I . TUEKAE 2012 4
RAT T HTIRPE 5 S AR B 51 ik %: (Microsoft Audio Video Indexing
Service, MAVIS) &% RGNTHIRART, 55T m iR & BOAR AT P = @ BRIl
SR BT LG, E R R BCR A SIS (309 /NI IR ) ML R, BT 7T
I BAFE DY A = LA 0 B 3m] B R 8 FAIR 1 40 30 % (45l 7 RTO3S BN 27.4%
Fe22 18.5%) o fESE/NIIRARTCIE S N e B (R 40 /N )5 2 1 Bing
Bl 5 ZEFEEE) , Dahl 25 NP8IHE— D IEAC T 16%3 23%[14E1R% . FoR
S REM O R T R, RIUK KGRI T 55 e s i e bR P, AR 22 7E
4 KRR PRI T 5% % 30% .

1.4.2 BARIBE AR

FoRF I RE R0 I B ARE 5 0 RIANE SR &, vRAME U
MR BEEM T T A 2 .

AR ER, BRiEFIHRNA, FoR¥FREEERE S LB (Natural
Language Processing, NLP) 4l AH1RZ M. HintonBF 1986 45| N\ T 1541
AR FREA, i Bengio 55 ANBUE SBAEGTHE F BRI = T THE
P 2 18 5 AR B2 AT T . e AR T 2 S A Al K 0 AT SRR T
HENLI, BEFRON B RN o S AR B4, Collobert 25 AP & T SENNA R4,
ZRGAETE F R, Wbl od dr SRR, B SUR ERR L ARE T
ST 2 ML ERIR . SENNA TEIX AT 55 FHn H R T Y s BAR, M
FUA% 8 Tl 4 50 7 Bl o 2 S B RN T DL S 2 ) MR R ORI S &, USRS
AREUGAHERE . XA C R TR Google HIEMEHE 2, il K& B
FE[R]— 7% [F] Fp DU E BGRB8 R B4, i A5 ikl O e B TE IR 1) 2 A3k
AT, S N B R U, A AT SRS B T R AU
MO N ATt ISR E, JFsus 7R BLEU Wir. 30 H 3%

11
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e CRTUAgNE A4 ) B O FH R AE A A SRS I o, B ORI T i
AREEL - JLPAE SR B FL 43808 1 —F . RAES: 16 R LA T 9T 1A S X
THERE, 4 Senseval-3 (1T AL IHERA T A 67.8% #2 = % 70.2% (W] AR T 318
AT o I HE W ORI T 25 2 BT U B R oI

B LAV FE 5 5] R ARER N3RS 3 ST BRAE 2 AU D S, R 2 0 T
(2135 45 35 F 01 98 5 T R om 2% ) AR 7] & B R (Question Answering Over
Knowledge Base, KBQA) . KBQA [FFEAR ¥R R BB AE & — B X
UCTC P32 o 3 3 27 2% = SRR R LUK P P 1 i SRR3R, 80 R g S 4
R B LA 0] ) SCAR I e Ry — AR SO R b BB ) i, 7RI B, R L
A5, BT S A e A SRR U 2

1.4.3 RAEHEEF

BT R, B R AR E B SRR IE R N, e B 5 A E B
R IR JE Haa 5 o NGEMRX— I, SAARHMEREEORSZ 2] 7 = AL
HEFZAE DS T BA E T S0, W) A R S R B AS [R) i e DA S B8 s HERE 1
HERA A2 A RS T TR AL

BT A IHERE T BRIEHER XN B 0. A5 KRB RHIE S P R ARy
MEBAT NRFIEZ (M RO VEFCRERE , GRAE AL 5 TR — F P A2 e A3 H Al
T EHG Y B B AR B T SCAS R A ) B2 TR AR Y, B o R VB AV
SAMIRERAT . (HE, BT REGSEERAZHE. Bdi 2. M
SRRFIE, e 2 U8 5 A0 Bl IO HERZ B FE I I 2 7™ IR 1 Bk A o

BRI 2] IR o 2] BT BERS SRAEWT 700 BT SURFIE, PSR AN [F) 28
oA s 2 — M FE R B T, B ROt 2 e i il . e B IR
PPRHIR B 22 S BORBUNESE R gerh, a5 Al A - 2B R 2 b ST P AN
IS E SN (A c:E i E e SitE
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7 2. BRRE




NILEREZRRY2]

2. BARRE

FEEE I AL, RIS A R B RE S A8 (NLP) 3%
AREATF T HRBIRML RN E R —WREFRRE, AR FEENFR
F MR . R BTk BRI EE JRe R AR MR SO 55 7 T BEAT AR

RAEH.
21 REFINELER

FoRF IR LB AR 0T NS IR 27 2] B8 773X — TARNLH AT o ISt
SEAR TR B ALH, AR SR A B AR . A I K s 22 oo b RS0 A
HIAFERLERT R, A BRI T o A AR 1 1) B AT ARV EAD N ) 22 />4
270, BRUER N —AMHZETC, T RN RO 2 T B EOE B PR .

KA FEENG 7R WU B, g ) & 45 AR (Vector Space
Model) . 1al4$457 (Bag-Of-Words Model) . F- @AY (Topic Model) . ik
F 7~ (One-Hot Representation) 5734 X# 7~ (Distributed Representation) 4.

2.1.1 AEZ[EEE

] & 45 [A] 4R (Vector Space Model, VSM) i Salton %5 A 20 {4 60 4
KRR, HT R ESI RS, FFsThb N H T2 41 SMART SRR R
RY. ZJa, VSM FE3CARrE. B3Rl EERREFZ UGS 121
i JEAEK VSM S ESCATZ I R G B8 2 HACREF 17715, AR
RN ERIRCA, 2K EHRCAER TR,

VSM 19 BOAFAE [F) B R s SO, FEBEATRF AR RIS, A K& 1 6
FARAE S, WICF X ORI AT AR I SLab B,

) 2 (A AR ALK AL n ADNSOARMT m MAE B EER AR SRR — R
/N nm R SCAR-1R 4650 FE (Document - Term Matrix) . IXFE, CAEERT LR
AEFEEM (n, m) FoR, nARFRCAE, mARGREEL, FERATAER SO, FERE
FIARER A T B3] o

14



NILEREZ KR

Pea o= el 1] i S N 1 = (Bl = R T vl 1 B Y AW A ] TR =
B, AN UARFRALAFF—NERER & V(d)=(t;,Wy; t, Wyt Wi )s F&
Ht 9Tl 25, AT DO B, MR DOAR A wy et SO d RIEUE, —ROE
SUNGAESCAS d TR ISR BRI B Kty ty, Lt B m 4R R R
FRIARARE, Wiy woy L Wy NTEARAR R PR RNOCA d BUARFR{E . XAE, 1XUE
TEAZ ] % r) B R 2 R 1 — A SO [ 27 ), A A SCACHR A Bl S5 g 1 ) 243 ) 1Y) —
ANA &

(d)=(ty,Wy; ty,Wo;...t, Wi )s TEIFR d(Wyis Was .or Wip)

XA, AT DLAESOAAT B 2 AT IE 0] R A oAy T 2 [ o [ () R A
VLG i R AL P

A [ R E] )R R IR, Wk 2 R,

2 VSM BRI 57 ) AR ST R

XALSA 1) B = (R A

A [ 8 25 8] 3 18— )
] B iR 4 [7] & (1) — N4
MAES o ARAE S ] R AL A
] A [ &) — N YEEAE
PSS 2 8] IR AR AR P AR P[RR A 0

S SCARA A 1 v 2 ) R TR N, AT DA Bl ) B2 ] PR S B B SRR R S
Z AR RS, F AT AL TH A 30 R T P A 7 7

1. TR IE A AR

sim(dy, d3)=Xkeq Wik X Way

WA E R, AR .

2. RMMIREIE

m
Yk=1 W1kXWa

JER L wh R Wi
Horb, wyp, Wyt M Edy, dy THIRIR AR . AN, RIZAER, A
ABERBOR, A SCASBRARALL, T PASR H P A SCAS AP P ik o S A R AR 4
fH.
VSM IRt 91 3 R A
1. KRR SOR ] B R s O AR AR IO ZH R ) 22 448 2 8] o 1) — A [
15
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NILEREZRRY2]

X5 TR 5.
2. RAAETURCE (5 NESa T A R AL (R B
3. IE I ARACLRE BR E ) T SR DU RS P A AR SCAS, A5 AR AL SA
RATRetRE—#, Mifidm 1 ULACRE .
4. F RGN SCASE A BRI AL R TR S, RS LRUIEVF 22 B A 1 i
] 5 s MR EEK
5. AT SRR E S
B, VSM tHAFE LA 2
1. SO LRI HARE ) 2 s eI 00 P AR i
AR
2. [ (A A AR (0 6 AR B R AR 3] 2 TR AR L RST Y, IXAMERAE
PR IR R RE SN, FOATEARES . WSR2 AFEA R T
PNEE T Tk
3. KA ERLE B AT iR R R A
4. FE TR IR EHE AR L S SCARER B o f) S A S 7 BRI ™
VSM R E SCAME AL HE 1 BAT T2 3@ vk (1 B S5 . AR 30 RAE

ok, AR AR . AR ILRC L BT DLACEO il SR AL B A5 R,
e 2 () A A SOASAS B AL B A b — B 5 o R AL, JRI P RN S
ARG A BT 4T, HBAEEET VSM BRAR 1) SCAE BARHE B
PLR LA S ATS: SC A K2 (Text Retrieval) « XA 7338 (Text Categorization/
Classification) . XAILJE (TextFiltering) XA (Text Clustering) « XA

W% 5 ATAIAY (Text Browsing and Visualization) 2.

2.2.2 ERIRE

4% (Bag of Words, BOW) & T i SCAR ) — AN o] Ui i iy, 2%

B —FOCARRESR I T e G B R, HREA (Bag-of-Words Model)
B — A AR T NATC IS . 1Z00AH, BN AT AR A2 B AN 5 HL 200
FLR P AE g o Rl ASAE R MSCRY 1) BT B i) SR R AIE B 1], 10 SR 1 e B3] 1) £

16



NILEREZRRY2]

&, JF H AR U B A . U, WSO s a2, R T )
kIR0,

— AN SO 1 B AR B S — AN 3 H I TE SR R 1 BT SRR R . PR, —
1 SCRS BEAR A I Pl 4% ot B B R 2H A o 80 U 2%, T DASRTUE HH B R X
(3 B R], 3 AT DARA 32 H BLPE SCRY R BT A B R B 7 T Xl — ANRRAE )
IXANRFAE 7] S Al FH T S0 AR 43 2510,

B FEAH LURFLE ) 2 (108 205 1 SRR ORI . 12X ={xy;» 1i=1, 2,
, N: j=1, 2, -, NERIRER | DA RIRRIE R S 4, Hodbx ERPRIREE i
AR jAMREF R, D NRHER SRR X TERIGFEARN S, RHEm &
AT LA SIFT HRHIE. LBP HFESE, X T SCAREA, HFE M) & AT LU I AREE, H
PREEARIERE AN — B AN R 22 PSR B R R ) B o NG ROR SR | /M
A B B R AT 1) 2 R A S

20 PR SRR A FH B ARAE (19 [ 78 B BT RO B — AR, g
BT B bin FOR R — M o FERE 43 C R B ANREAE A A B PR B A RS
MR I, THE R ANMRHEXN A R RAE . 5T % 100K, YT N AMFEA
PR RFAE R RS S={X;[i=1, 2, -, N}, BEAEHTRREH, BRHEm &
R BIARF M5 BRI AN, HRDEE RKIEEH N MEIE [ R4
X5 BIN A . B —MREA — DN RETL, BB, XML v, €
R? (k=1, 2, =, Np)o BHIXAFERGZR] ARG A VERP*Ne, JLrh, RAH 4[]
R AN RI T O IR R R o X0 F T X RFAE ) b AT R . G
St s (I — NPT IS, IXAEAT A YIZRET i, T B A ) 45 LA
Mo JERLLIE RIS, A R FTRERE S — IR, SR 3t T LA OO A R A AT 4
fi ksl

N TR TAREARBEAT gAY, THEAENRRE ) By AR AN S v 2 T AR AR AL
E, A

4

4 g FHTEf S0 R, 6o B B/ A (G B g<0.01),  #r e
FHER B (8 B g>0.01) .

d(zj,m)= exp(

17
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e, KA LLEBCH R RATIH—4E, N

dCz;,u)

u(.r,-}- » The )= m (2)
A R TR A Rex g 5 ST v ) AR AT .
Boa, GEEER | MERRIRHME R BEX P ATEREARARLE, BAIET B
fiE, N

N.
s(X)= leu(x,-,- o) (3)
Eojam]

R E T BRI U TR B AR, B DT REA R R
HEVEE, SMREREERIIFNmEIER TR ER, AMEERERRE.

2.2.3 FHEREE

EFER (Topic ModeD) &l @K A, B CFFREHET". ©
Je— Rl 432 B AR B RS (Generative Model) , 7615 B R - SCATZ I |
HARTE & A B AIHL A5 ST R B T 2 R A

T S AN BRI KA CIIAE, 105X A 32/
I i LA, XA R R AR . 3R K 2 R e T
JPEAT IR . BT DL MR R, S S RO A DS, R
HMERAEROR .

FEF BRI S, RGN R B 2 — R R & 2k M 5 & 40 i

(Latent Dirichlet Allocation, LDA) , HoAth iy 3 @S AL RH 7850 FH 1 LDA )&
BRI,

LDA A2 — Tl B MO & (AN SRS AR ) AR AR A G JCAR A, AT RAX ST
ARBE 0 S AT, 54, ELREE SR AR S G T HE B R AT (819 10
Rk, AT E 8ot A B O SO AENeL LDA N — N E B S A (A
S BIRES) RHBSAEEESE E I EEEL KR, XNMENSE—
A 2 AR 2 ] R 2R 43 AT

LDA 582 SR A MR 2R RIS, BRI I 00 2 IR G ), A 8ial . 32
SR ZE, B ROy = 2 DU AR . e, SOR 3 3 IR KA v

18
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oA, R R 22 A o XA, R SRS R S S TR BRI R )
ATLHRE, 1A AR 2 B A s R R AT L ). AN, LDA
Y rpo e TR ARG, R AE AT b AN 2 R ARVt IR ) 2R 2% R8T
I e,

FERL R, ARG LDA BAL AT Re A7 £E v 73 PO R & 32 R el @, 55
bb, MTEZIDEES B, AT REE A I Y R T B ) .
Ramage %5 A\ T 2009 =4 H T Labeled-LDA ( Labeled Latent Dirichlet Allocation)
B, Labeled-LDA FERYE — NG I B HIHLAS 2 ST 50K, Pr 2 20 m i) SO SR & 1Y
GERE: SRS TR PTE SRR KRR 7y, 2RO E TR S .
IXFE, Labeled-LDA BAILUFRAER) LDA #8427 — 2, RISCRSEE, 188
FEAEB IR E 1Y .

FREEA AT L PR (1) BER. BREREHEFEESEE; (2
T BB JRIREERN EEAA; () FREBR. BEREHM F A, (4)
AWER . BERER)TFEER, 3 3 s

x3 FEREPIA A

25 X AR
TWBR . TLERSEEH PLSA, LDA, Correlated Topic Model, PAM,
Concept Topic Model %
TR BH . BIZ RGN HLDA, HDP, HPAM %&
ARER. LERE S-LDA, Disc-LDA, MM-LDA, Author-Model,
Labeled LDA, PLDA %
HIWREB . BIZIRGER hLLDA, HSLDA 2

224 MPARTEDHART

JhIF IR (One-Hot Representation) 72 # SCAS i F 1] 4/ Ay 36 A AT 3E1T 9wl
g fE e s A AT 0 AL, HEA ARG —AeER 1, M E IR
A BT R AL B, AN LR R (E R 0. MIEIRAEAEPI R A — 2
MR [ BN R, VAR B RN 1 BRI YERE RS, 2R
HpRRZE, mMENEERSRA BHRREEITE, N 4EER/NMm R RS
FoR N AR o R A ) B A A AR R A B 1 ) B (DR AH ST, A
R — A ] 5 5 — AN ] 11 SO BLRE,
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43 #i 7R (Distributed Representation) %S i 5 H1 Hinton 25 A4 7 [X
TGS TR o SRR R RAE B — N AR, 20 SRR 2
PR 2 S m) Bk R — AN ] (&2 T —MEEAE 0, % 4D .

ML T MHEIR, R RERGTFZMHR A, 5%, 2MRERT UG
N [ B3R 2 TR] B SR B o 70 A1 23R 7 A AR A A 2 s ) B R RS 4] . 7R 1%
AR e 52 B) o, AT AR 30 B 1 A R 6 P 5 5, 0 Y SR ) B AR AR
ik, AHARSEBEERIIZAEES . 95 ) 2GS a (B AR,
AR, ATRLE SRR RS be RSO TR a, 5 ST BIHTANR
a EXMER ¢, FoRN like (a,¢) , NLEIR AT LE Sz 40 E] like (b,0) , N
a5 b RAHUIEERA 18, A RES A AR R ERR RG] .

AT RFOR BRI LSK, Oz N TR . M. A ORI
o MR EERT R R 2 o AESERR R Y, A R RE R E B RIE R G
B, X T AR IERE, AN E AR 20, WIFLER, &
At — B UERAHE F L,

R, fEHRE S AR, MBS 5RO REERIM S o
fiZé7~ (Distributional Representation) 5434 i& 3 (Distributional Semantic) . 7
ATVE X A B AR Fn] 11E SO Il B R SCR Aok R R, — RN TE R m4En
B, FEANEREN N T 5 B B R S R M AR R WA RIS A
1 SCORA B (1E SOCR B T3 B R C, IKELE “or AT SRR MR A oA
&R, NGRS 2R 2 —Fh A s K.

22 MERTEINETEE X

WK 8 R 7 2 ) BB I 2545 R AL AR 4 25 i s i) =, JRB HHEE
HINLES 5 S BIVR BRI N o AT B 28 LR 32 B A X 4% 3R o 2 S Bk
221 £FRMALEHMHMERTES
2.2.1. 1 ETHEEIFERETR

BRI AT M2 KR 5 S IR AR R T IR, FEAH: /MamtRs
(Locally Linear Embedding) . Laplace %k (Laplace Eigenmap) A A E3*%

20



NILEREZRRY2]

71~ ( Directed Graph Embedding) 45 . iX 8 115 77 v 5 ZU AR 351 T2 R AEFE AR 22,
e ELT T RS 114 199 288 B0 >R 1 A2 A R I g B

JRIBEMERR, ARBCT RIS 2 AR — MR R AR B . — A5 S
P A LUOE I e B AR 1 AR R R R A A A SR AT B o SR R 1 R R A8 4
J& 1 RER R IR 5 ot 35 s 2R IR BE B VR A 2% eR 0, 4 S/ M 2% ek )
DA ) L 2 B A PN 5% R R RS AIE 1) 2 1 5 1) REUSR A

Laplace RFEZE, BB AMAHIE MY SRR ROZARIT, 127 AH L 2 H 1)
RN R TQEE B 10777 2K € o ZAAL I JURT LRt A% 46 Laplace B (14
REAIE [A) B v B 1)

A ERR, #— PP T Laplace FHER 7%, 4 AR ABIHR R LAA
Rl FAEE o Jorr, RO 2 H 2 TR AL AE B HEFF 7772k Y€, i PageRank.

2.1.1. 2 BT RAMEMLEHEE

F fa] LA 22 I 208 (1 7R 2 2] SHA FE BT DeepWalk ik LINE 51555

DeepWalk SEEPOLIG I B2 2 T i (R R 51N 3 W 45 327 27 1 4t . DeepWalk
FOEF M T W g S5 R T BE AL E P AR R, RO T REME S, B RART
P T2 A SNFIE 2 R G, B 1A AR AR R AE T A 15 B AE T A7 b 3
T T I 6 205 e ) e TR 2 (D R O BB s e b, X BT A e A3k AT B A
A DABEAICEEARE 0-1 A8 AR HERE 1) 7 22 RUAN SE 1

DeepWalk 75 4G 7E M 4% I RFEAE O B FIBEN LI E P41, 2R)J5H Skip-gram
A Hierarchical Softmax #2845} BEALI A Fr 51 &4 Jm B8 1 P9 B R0 BEAT R
HARRE, ORI P A0 AR, I B 2 F BEALER B2 T BE 2 S 24

FMREVEMM G RRF S 5L LINE HkBURE H T R 0 [
R N 28 7R 2 21 Bk . R T T AR DG R BEAT A,  LINE Sk M 4¢3
(YT e TR) R 2 1) 1 50— R AL 0 2R, T AN B R A 9 1 A 0 3 [ 40 ) )
7 IX AN S Z SR AU SRR . Bk UL, LINE kXt s — %
FRACLREE RT3 — SRR ADURE 55 RN EAT 1 AR A8, I B/ MUIZ 2 0 A M 5043 AT
Z 1B KL BE S . 30 2] HBEALER BE T B PUE
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2.1. 1. 3 ETFHEPEMBERI T E

FE RO AR B A 5 2 W 28 TR IR — M 22 B o R TR A0 il i T LU AL
SR 3 g R SR AE R 2L v S R Y SR I DG R R, AR S R B AT
B R ARG B 48 R

GraRep HiABET SVD st 3 — ¢ RAEMEEAT 4 N33 k 2D 4%
Foro MR SexT AT B RE A BT LA B, (EAFHERE A AT I INFI ST
1, GraRep HIVETETIH K 26 MLERIRIS o0l T HEFE AK, 208 R FEH 1A 3
O R AN AL I K 25 B BENLIEHRIE MR . I H. GraRep 480K AN
K AN IS ) K 25 2% e o REE R, AL 4 3 o v R T 0 th B B ) 4 A R
BN S I OC RAERE Ak (g r] DU TFI 4 2R AR, GraRep HVAM &
TR STE T HAE T H O R AR Ak BB 5 T SR IR KR,

2.1.1. 4 ETREMEMLZII T

FETIRIZ P& W 28 (AR NE R 7 7 2] 77152 SDNE (Structural Deep Network
Embedding) . SDNEP VR 244 25 W0 26 6 15 5 3R () (1 R PR AT 2 A .
BRI AT UG S AN 4. — N2 Laplace 4B B B AR AR 55 — ZRARHBLRE FA A5
B, AR E RS E D G R R AT AR . A
SDNE B4R 2 B gnhg 4 0 s R Z VR 1 s 2 2R,

SDNE H 32 H bRl 2 PR 15 P9 45 S5 K 1 — [ A AL A0 — AR A o — B ARAL
e Fi P 4% IR B 5 RO 22 18 B B AU . B AR AU S F A — A R 2%
AT L 7] 808 FAE I AN B 1r) A AR T A9 s FLA AR LA

2.1.1.5 E2FHXEKRKEE

ML DX R BILA JE 2 2 W 48 3R, B LT AR R I — 4 BT s AR T
—AHEX BRRSE, SRS B R F AR AT SR X R EVE S oI5 3 PR AL
XBRJERRER, RIFFHA AR IS F o 57 ) 4L X5 R R R I A
A LA 2 T I B AR £ R 2 T i it #2L

BIGCLAMEWE Jy—ANTr 7 5 4L X R IS, BN i iy i 2] 7 —
Ak HEJEf ] SRR . BIGCLAM SLF50T W 25 o 5 430 1) 2B OR300 AT A 7

AN R ) BRI A RREBOR, AR ASX A 1 2 T 2 RIS B il g o 253 Y
22
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R H b A B I 28 S5 46 1) B K ABL IR o SR AG SR AR 220 i A e B LS 2
R,

2.1. 1. 6 RFRRERFIME RS

2 BN 28 3R 7R 2 2] J A8 ) R TR 1 P9 AR B0 AR 5% P 2 220 T AR AL
JZ o AHAFRECE RIZEEEH R T, 2R RMERIAENFRIE. H—J7m, —
SR T W 2 E R E SRR, Ak X (Community) 2545 B S TE N4 KR
RS R k.

BT, I SRR ST ) M 26 R R %, W HOPE %234, CNRL
54 . HOPE SEBSU AT S ZE T A F (2R, 146 IR TR A7 JE LR I
26 B AEXT FRIEAS B . HOPE 4@ 1 AN [R] ¥ E X5 AR IR 6 R A B, SR )5 A F
IDGSVD FLiLFEAT HE I PR 4EAT 27 s I 28 20

CNRL BEPIE 8T 7R s R R N I 28 Bl 1AL XA R, BB T A
BT Z X, WHUR AT STIEATA AL A — MR 4 . CNRL 45
AL X AR SCA P 328, 2 Ui, 2% AR DG I sl it i) TR AL X, T
SCA RS R U 2R R R AL BRI, CNRL S0E7E AL s BE LI A 7 |, ¥
BN FHIE R SR, BT Gibbs AL LDABSSR 2 S A4 15 )
XA, HsEE BRI T2, SR P 51 A 1715 R 43 BE FRE R (4 X AR
b5, 7E SKip-Gram A58 (Ll b, AT s RUR SR B4 X R [F]
B 2 TR BE ALY 2E 77 50 P (A0 e, AT L X 5 WS B ARAFAE T iR

222 GASMMERNRMGRTYES

JREIANERAE 2. BRI, 5 & IR AMME R, T AR 45 30 B0 5T AN 5 R R
] A P 2% 23 BT A 55 _E I RICREL,

2.2.1 EXAEBRTTE

ST A X 288 FH P IR A B0 12 A 2 88 SCAR S S A D R 4 4 F 5 2 10
HMTE s RIG 5 X 28 4T R RS I 5 EERAR
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NILEREZRRY2]

it TADW SikCMERERE S RHELL T, 45715 RO SCARRHIE 51 NP2 KR
2721 o CANE SiRI00F FY 00 2 45 5 K SCARAE IR 5 A TA) R SRk AT R, oK
P8 R R A RV R Q0 i 272 2 BT SO SR IR W 48 27 - CANE AR BEREAN 11 1K)
B 0] U R [ B SR R I B, Herp, SORSRIR 1Ay B 1 A it A
518 ERRBRE ARG, B PAAE R Y o o2 B R SCHIR . CANE Al G AR A
2280 — k30 BN SR SO B AT b, 7R SCARFOR A ) R e, A
PR LA R I LA 5 308 P A% 48 b e A 5% ) A8 AR 4 R A i i R SCAS R )

=4,
2.2.2 FIBHMERRFES]

T W BN 2 R on 2 2] v, R BT SR 2 /2 DT RV E AR (745 15y
RALS . Z AT TAE R BT MBI 48 KR F 2], RIS 20 L8 2%
ST, B XMk o b B 1 I 2 3 2 S0 WU AE AR s 7T A 280 B
H R IMNEN W 25 2R S AR v, AT AT DU S PEHBER 5 5 48 2R AE
JEEEGY AT IR

MMDWIEHZE —Fh 2 5 B 1 I 28 SR 5 21 D7 ik o (R BN 2 S0 R 23 i % 210
P 2 FE R AT AR R (B RR 23 28 8 . 9 T3 R 28 ORI X 31, MMDW 25155
Gy G B SRR A v S ), AR 2 ST 0 R e ) T 2 T gk
ATIRE, MM KRR AKX 5677, DDRW AR A T 2Rl 7 =,
[F] I Il 25 DeepWalk 5 BB K TR] R 70 2K 4%, SR P8 i 28 719 s 7 SR RSUR .

Node2vec 5721030 i (oA BB L7 AE 2 51 A5 B 5 s DeepWalk S35 3E(T
PR ZENEEIE SINHASE p A q R TE AR S AR R A R 5N BB
WAL 7 AU A o R o Hor, 0 A0 SE A RV EE AR IR 715 AU 20 i AH 0 =) 36
(R — R 2% o, T8 FEAR S i 1747 A — Mo HE AR 22 4 LA B AR 20 ) oo 49 AR 4B
JE T T 225 VR PE I S 2R ) s i TR 2 TR AT A D A R R

O B W 25 R 5 21 RIS FE . GON BERAS T+ T —FiE T
ZRLER IR NS, FEAE ] — PR T 1 R AL JE RN ;. Planetoid 47
KA M T — AN 15 SR AR B 1 ARSI AR RS, R AR A Rl IR B e T4y s s A e

AT R RRAELL,
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2.2.3 Gl EREEBHIMERRES]

B 1 R AR B BN SOA L AR REAS BN, W RS R Z AR EE
ZHAER, MR RAER . N T HRAL SR R HMIUA S, TransNet 5714 R HJ
PR, Bk RN R EIN R RER M ESE TR R &R E. i,
T S A i 4 SRR A T 2, A B AR PR AR RS R R R K R
b Ja . JEE R IR B s e AR R A AT R 48, RGBSR AR R,
TransNet F3 GEUL A RO FUN R PR IL_EIFRREER S, AL R RAMBUES L
BT D,

23 HiRRTEINTEH RZER

RNARR 7 5 2 ABUSATAE 22 PRSP 5 2 R R R R SEAR AT R R IR « A
A FEAN AU TTE, O R, JEME MR, e
AL OWEMERRR SRR IR AR . R AR R AT i A T %

2.3.1 BEEEE/ R

PH B MR 45 R 7R (Structured Embedding, SE) A& Sk SE A ) &A1 2 S )
EOEIT KRR r BIPTANERE B S v o R ) e, AR 2 B o ST R R B
PRES, PR B RTINS SEARTE G R r TS XAHOGRE, PRSI, TBH AN ST
RAELEX PR R,

SR BRI OC RAERE & SE A SH . SE W AR PE = e N IR,
DT T 2 B A S R = e 4 450 2 BR U AN T BRI, AT A S ) B A G R AR
BEE e Tt Je L S ARG R 1 A5 R

SE R IR BR I 2 TN Sk R IRAEH 2 MAFRERESEAT I, P R TEEE,
TOVE R B 220 1 7 S A 5 56 2R 2 [R) fi SUER R 1

232 BEMEMERE

BFERZE R 28R (Single Layer Model, SLM) 2% F B 24 2 W 4% () A2k
PEERVE, D SE Jo ik bl [R) RS B 20 ) SE AR 5 9% 2R A TE SCBB R F il el
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N2 N TR R — AT 5 30 B /R 2 T AR5 i 22 0 245 1) ik
2 55 BT G SR R R TR S I R A R . N AR P R AR R
AT (feed-forward) #ZMLAI B (feed-back) LML . Hif [ A\ T4
2% RS BRI T A0 N3, o0 RAEJR W TS B A0, &2 Z [ H
SN o I LA 22 19X 28 A B A I 45 7 Fl— NS4, 540 48 i) L A AR
H o

MR AT ) BN TR M 25 K ZH 7] 23y B R AT I AP 42 PR 4% 71 28 R i [ 4
LML . EERAHAMHENES, IERMABRTREHR. M2 TR R R
%, HHEP R CERARE LTI N . E S MG L — AR E R — AN
HE, SRR IR TS B S E 4 LR 3 2 A TR

TERIN 2], B JE P2 I 28 R RS I TE T8 AR S MR e R AR (I T LR
WISMBER, HFINT H Mk E e e,

2.3.3 gEEEA

15 Y UL fE %Y (Semantic Matching Energy, SME ) J&: i i 5 53 % i # 1,
SR SRR IE R Z B HE LR . 7E SME W, BEASSZRAIE R H AR YE ) B3R
INo FEMGEEA [, SME E SCE TR, ZIH SEA 5 8 RN ERK R . BAKm
&, SME NBEA=JedH (h, r, ) FZE LT LM XMIEAE T P A7) B
#l2l,

2.3.4 NLLHER

PaAr e A (Latent Factor Model, LFM) $2 H I FH 3 T ¢ &R AW LR PE AR e,
ZIE SRR R Z A B R . LFM AR =J0d (h, 1, © 8 T W
SreR. SUMERBAUHLL, LFM 8 R 5 R0 T ik 2 T SR AN G R I X
BRAR, OhEPERLT, THEE AR,

JEK K DISTMULT BERGAIRE T LFM (R IER: ¥ 08 R AR E Nt
FRE, XFRIAAUR R BEAR T A SR 2% B, 1y ELAR R RS 3 B 2 4R AL
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2.3.5 KEWZ P ERE

Tk E R g A5 (Neural Tensor Network, NTN) [ AR, Xk
gk B UL G 2 N2 TR I AR e =, FEAN R AERE Pk R Sk ) BEIK AR
k. FTLAEH, ATiE SLM 2 NTN BIffLhAs, 2 NTN R Lok & Z 8k
B0 B R B,

5D, NTN A s ) 2 2 % S0k b B s o) & (4 P54 .
XA A I AL A, S e ) B B R I /N T SR B R, TT DA 7R 43 8 R Rl A
R AARIN, FARSEAR RN S S I RR R 108, 3 SR AN [R] SR (1 1 SR
BRAET, BT NTN SIN Tk E#AE, BRGNS SRS i Hh 2 il SR A OC R
RSO R, (HRITREEREIRRE R, ERE=JCHRG A SRR 7%,
TERHURERR B A0 B 0 b i R e =22

2.3.6 FEFEDERE

RO O3 g A B ) S R I B R AT . (R, A 03 B2t R FH L
IIEHEAT ENREOR ¥ ) . IXTTTHHIAER 715 & RESACL A8, Rz, A
W = TR B — A K3k X K A R B TER A = 020 I 1 7 A 40 i
NIARIK £ F K. RESACL HIEA B GHIA LFM Kl. RRZAET,
RESACL &bk & A &, SF5EN 0 WAL E: 1 LFM R 2t s
JE A ) = a2

2.3.7 FIARE

TR ARG S B2 22 A ASIE T Mikolov 45 A\ 1731 [681y-
2013 E42 ! ) Word2vec 18] %R 7 SRR T HAL . FIHiZE R, Mikolov &8 A
R I 7] B (B AR AR A R PR AR IR . filan, C(king)-C(queen)~ C(man)-
C(woman), B At 2 Ui, ] [F] 2 BE B8 i $2 21| #1.17] King 1 queen Z[A]. man T woman
Z R B SERAE F IR B UK R ZRNZIMR NG &, Bordes 4 NVSE H TP
R (TransE #EAY) , K AniR T B RE AR SEAR I O R-F R 1) . 0 T4
A=Jf (hyr, ), TransE FISE R r BFE I AE KSR & In AR SR A& I
Z BB, AT 1 BRI In 2 1 B3, Rl TransE RS FR 9B PR
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55 LU BUIAREL, TransE BURZHCECD , HSESLARIENR, AERLBERLS S0
KR LIRS UBRR, VERREEMERIH 85 40T, L, TransE ELAHON
HIAFER Y AL B,

2.3.8 HfthiRE

TransE B8 EARFE RIS AN TR 3l EACRIA S, (H2 7E AL BN R R 1 B o
KA ZRHIR. Bk, MH4kHIL T TransH, TransR, TransD, TranSparse, TransA,
TransG FI KG2E S5 M M, MANFI A Bl ok Bk o0 R I . FEAHOG
B A LSRR, XEe kg TransE A W3 1 Re s T2,

TransH BV H L — AN SARTEARF 6 R N A AFIR R . TransR 4
WAy, —ASEfR R Z MR ZE G, ANF KRR RVESARRIA I @1k, &4
=ICH, B RDR SR BN N R R A R, SRS R S SR SR B R SE A
HIBHIER 2R TransD AAYCE 1 />0 G0l 4 Sk SEAACRT 2 SR 1) 50 2 0 1A Y
BEHE M Al My, fif e T 5K TransR R S0 £ 1 1) 8. R 1 i o S fA T
KAMI M, TranSparse £ H 8 FH A kRS TransR AR Y rf (1) B 55 56 B
o, $REEHE I M BB HHOC 2R rdE e i) S B e, fsk, B SR L e
TransA Y A 451 2K R Kl PR 29 B D S IREE B, B — 4k 2SI AR
B . TransG A Y §g A FH s B S AR B Rk Sk . SRR Z AR &, IAA—
KA LG S, BRSSO — Ao Aok 2 . KG2E AR i A i
ARFITR AR Z, Horr, w70 A1 i B E 20 fR 02 SEAR B OC ZRAE T 7 [R] o
Ry S B, T v 39T 23 AT AR W 5 228 DU 3 i SEAAR B K 2R A o FEE .

fE TransE W) Z My EBIRY LLAL, I8 A — AL 4 R 52 th H) 4 B R R A

(Holographic Embeddings, Hole) 91, Hole A2 HAE R Sk BESZR =AY “196
M SRR AN, o T AR B BORIRIERE ), BAAAATR
Wk AHOCHERITH SR R 3 M Ao (HR T ) R AR AR 2 B

2.4 TR S GNP XRRIK

T AMiner £t “Topic iz ” Thae, @ ASHRE KL LHROLE
W E TR, A B AR RS 18 SCHE AT . IR B RR 2
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U 2 R, 1 EE Mk
https://www.aminer.cn/topic/5e7ef6laclb7e55a5aea64d2.

1. Distributed Representations fra

W https://www.aminer.cn/pub/53e9979bb7602d9701f682af/

REFM 1984
= Hinton, Geoffrey E

Ve B fr mERLRL R

AR T — PRI, RIS Sek i oA fE 2 S ROT R s sl
B, ME N HITTRMNEBRFZ A RSAE . ZME R RENAETERE
AT LR SRR T AT S TC 3B AT W 28 AL B AR R

ARICNA AR R GEAE T — R F AT B F Se A (R VL G R 1A 2057
HEASERM LT . JEHARH 7R R =R0S, BIR S BBHAE.
RE® BB EFHER . ERARE PR TR X T AR, i
LR 5 A W BT S AR TR ORI, AT AFEAS 7 BOBT B 1 1 0 T G 8 ik
&, JFHAEA RO RAAE R .

AT RN AN IE & SEIL AR AR B U, DA RZEE, BTz
RN GEABTER T TR AT R A, AU LA A —
e HRE HI T R I H 36 s 2 Pnid i s AT 1 20 18] AR B PARE R e
Bt AR Bz AR TSR R o 380 28 A P 1) A oS5 ) T 45 R i = 1 U
TREETE AT AN T R TP R I BOR (U s Z IR G HAR ) Z [
K& BUA N R BERE P AR ME PRI 3k B 0l & 2 AT iR L AR e IRAT R 25 $ 4t
TR B RIR PO B TR B 1 3R A 77, (B SEBILIXR 8 71 40 7 B A1 R AT
2% A — PR 4 1) S BUAR 2 5 VR PR 1 o

2. Learning representations by back-propagating errors "

W https://www.aminer.cn/pub/5b076eb4da5629516ce741de/

RBHEH 1986
> David E. Rumelhart, Geoffrey E. Hinton, Ronald J. Williams

Y& BAL SREBHHAE RS MERZRZRE. KERILRY
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ARICHR T — M TR s AL P48 22 S iR, B s et . izid e
S SRS 28 O R IR, DU R /N SEZ P Y 1) 65 300 B A 1 2 T 9
fE. HTBCE R, A& T4 A e o0 X P R FE ek B oA QAR 1 A 55 ) E 2Ry
ik, 1A 55 HH AR R B e I X 28 B e R A LA F T BT 2o S ALk A 7™
AEAT FH DT RFAE 1R BE 77 5 A5 3 I X ) 37 U3 £ ] B v (g R 2 RSB D

ASCHG Y, 2 2T R i P S [ R A % T T R R B AR /ML, DRI AR
FEN BEIFAREDRES B 4 R ME . ST, VF2AESS ISR, MEIR D2
AR i/ IMEZES 2 MR ME . R 208 FERRITAE S5 1N 25 il
BXRIASZRGL AT, BN EJUANER:, s AR 2 8] o= AR M 4
XA SR | oed PRSI RO BR A, AITAEARZE 725 18] o 2 1 R Al ME - Hs
I FE N T B AESS, AT DA R AN B 2 8] o XA 2 T By i A R PR N R 7R

3. Representation Learning: A Review and New Perspectives el

W https://www.aminer.cn/pub/53e9986eb7602d97020a7efo/

REBFM 2013
= Yoshua Bengio, Aaron Courville, Pascal Vincent

e B fir INEE KRR R K2

Rt R SRR VB ST o AN ST IR A2 TG M B ARSI 2 S RTIR 2 S AU 3 9
7, CRBERERL BT TS SRR M 2 R Tt e o £ 52 2 oK
IR AT, AT ERIE TIRE S 3 Uik AREE 2 A AR VAR 20 51k
ik, HBEEEMRNERR, HRETAEHHRER.

ARSI T RN ARN A S =7 ik BERIER (R E R AT [ A
M, Blinfssngmis. BHEEHE) , 17X E NS T B E i SR Lz
PLEAEEE 2] T3k AEIR LT IR T SLIER 28 7 S A — AR E IR BRI W ST, JF
HAR AT Be 4k 27 AR R BRG] AR D035 AR A 5328

4. Distributed Representations of Words and Phrases and their Compositionality '™

W https://www.aminer.cn/pub/53e9b108h7602d9703b85b88/

RBFA 2013
> Tomas Mikolov, llya Sutskever, Kai Chen, Greg Corrado, Jeffrey Dean

(=R 2k
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ACAE Skip-gram AR ER AT LB ) SR AN 2R R LN TR .
oG, R A AT AR, ST T 2~10 RRRINIECR, B T RO R
W R TE, IR TR HWERRIEN. T, AR 1R R S
RIrJE softmax 773, FROAGUFE. S & — MR A X Attt (Noise
Contrastive Estimation) , RJ LA 5] -5~ o A2 8 [0 )3 73 2% L RT3, Ao
WA TR I IR 20 98 T R LLHEIEAT 55, ASTUE A T SUREAR L S AT 1Y
o3I softmax RIMGFIRZ . H=, BEZRoR A A BREIE T oAl e Fe Tk R
WA a0, “Canada” F1 “Air” IR BURMESS G 1E— 115 2 “ g K
T RMWRBIRER, EERE T M TR B R AR B R Rk, R
T IHOT AR I R R B RN TE AR AT

[74]

0. Translating Embeddings for Modeling Multi-relational Data

W https://www.aminer.cn/pub/53e9a7ddb7602d970311b83d/
RERF4 2013

1EE Antoine Bordes, Nicolas Usunier, Alberto Garcia-Duran, Jason Weston, Oksana
Yakhnenko

(=1 XA FEECIEABHEOR . Ak

AICHRH T TransE, RI—Mud il ke 5¢ SRR E SSAR I ARGEIR N _E 4B
AR EBOC R . ZINEF AR, BT CGhIefk. KR, B X
Mg, BT R (relationship) 4k NSksEik (head) FESZAR (tail) 2]
[#) translation embddding AR, Sk 2 2] = FhERE RN o I8 X A& B 1) (B
BB THEZRACI S HAR D> . BOERAREF . ASCH Wordnet A1 Freebase P %45
PEBEAT S5 5, FERERE T B T A i A ORI AR 9% R LAY
translating embedding 2 AR 13, 725 2R HAD N H (Bl anHEE 240 i b
WA T REFIIRCR . Bk T 2 % R EE AR ) 823 (8] P R RN 1), HLAZ A
MeT I BESHED, AT B3R5 R i 8

6. Learning Phrase Representations using RNN Encoder-Decoder for Statistical

. . [75]
Machine Translation

W https://www.aminer.cn/pub/5550411645ce0a409eb38730/
REBEMm 2014
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YEE Kyunghyun Cho, Bart van Merrienboer, Caglar Gulcehre, Dzmitry Bahdanau,
Fethi Bougares, Holger Schwenk, Yoshua Bengio

Ve AL FRFFIROR A PR E ARG HE AT R R 40 KK 2

Seq2Seq sEHLAFRI IR XPTRIIR . SCAHH B4 TAR R B EAAY, A S
[0 25 o 255 4578 RNIN Encoder-Decoder & Seq2Seq #A! f1 /T & . RNN 2 fil #5-fi#
M2 A AL B NME A2 N (RNND 2. — A RNN K ANFF5 7 1 4
BN E R RN, 1 55— N NPRAZ RS AR B — 5 e A . XA R
O L 5 PO PR 25 48 3K 5 DI 2 DA KA &5 8 U5 PP F 1) H A e 97 ) S A M 3 el 3
RN, AE CA B B A  75 I1 RNN Encoder-Decoder,  Jf:
M ZAR R TS5 B R AL B SR AR, 1S S T DA B IR R REAR 2 1 2
o GRRE DL ) B AN RUR LK) Word Embedding 45 5. AWk, A
SCESREH T GRU 45, e LSTM B hnfass, i HACE AR LSTM.

1. DeepWalk: Online Learning of Social Representations frel

Wk https://www.aminer.cn/pub/53e9b253b7602d9703cf4028/

RESM 2014

Ye& Bryan Perozzi, Rami Al-Rfou, Steven Skiena

(=2 XA 5 [ AR R

W 2% 27 B B PR A A9 BT A R B B O AT e, (B B AE ST it 2]

HEEMEAE o WIS LR S S SRR (A28 32 . NSRRI, e Al A
FRBEFEAIND AR08 A B PR BRI A RE AT « AR SCHEM S AT I T 7R
HARE 5 A B R B 5 2] CRIRBRHIES 21D BOR, #8117 — M i) DeepWalk
T3 R ST W 2% R T BT FE R 7 o IX SEP5 (E I R AR A 23 Ok R AE — 4L
P2 A, GG AR B . DeepWalk s 115 5 SR AR 22 ]
] 7 41) 380 [ 2 1 f oW idk g - DeepWalk A58 AN B BE LI AE T 345 1) R 615 2.
I A AR TSR R SIIBE R R R . DTS SRR W], DeepWalk LLEE
LRARILTELT, TR LR L AT LA P28 E4T 4 R EE, G HORAEARAE SRR AE BTG
LT o BbmiCEdlE M i , DeepWalk FIZR7R7E F1 708 BT BLH HAh 7 7% 5 10%.
FE—LEsEIG b, DeepWalk 1R I AE 0% BB I A7 1) 362677, JF RIS k2D 60%1)
ZREHE . 535k, DeepWalk s — M9 R HIAEL 7 ) 8%, WA RCA R &
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250, JFHFIFAT . XS 2 E A TS AN, AR AN 7
HRI o

8. Unsupervised Representation Learning with Deep Convolutional Generative

[77]

Adversarial Networks

W https://www.aminer.cn/pub/573696006e3b12023e514358/

REFS 2016
== Alec Radford, Luke Metz, Soumith Chintala

VEH BN Indico, Facebook

AT A LATE R 2 503 s AR E ISR IR TR FE A FRAR BN T ) 2%
(DCGAN) . AR VAN el I ST S A z IA N A Y
B2, SE B -NEERE. X EH TR, AR E Y
AN PULE ] B 0 TSRS RS B AEE, SRR A sigmoid fiH .
AL 2 7R 25 0] 25 h P IR B AU AR, 2R s s o B i E A B AR
T O R 5, S AUE A T AR . BT T R S BURE AR I A A
AFRE, BT DAL ER A — A A S T AR R8s O 2 RS BB AN 2 . i)
A ReLU WOd P A7 2, (B4 S Tanho 1048500 23 00 BTy )= 458 F
LeakyReLU ¥, it seia kB, BUERAERA NZT ¥ CIFAR-10 HdE4E L,
DCGAN 753 45 AR &y, R T 8% SRR R S it . XA AT DL kA=
JE i 43 R ) SR A T DB A R AR R i 5 2% IRIE 43 A1 J A P 7 1
9. Attention Is All You Need "™

W https://www.aminer.cn/pub/5¢c8b4d794895d9cbc67f0e33/
REBEMm 2017

(=3 Ashish Vaswani, Noam Shazeer, Niki Parmar, Jakob Uszzkoreit, Llion Jones,
Aidan N. Gomez, Lukasz Kaiser, Illia Polosukhin

YEE AL A O LA [ NE 2 (oF N2

AR T — RN Transformer Hfai SR8 450 . XANGEM e 2R TIER
MU B = TSR . Transformer B =#F/0 4% i gs. MASeS LI E
MIZ R . IR RS 25 40 2 B 6 /A [R] 1 J2 2H R AR = 14 R

33



NILEREZRRY2]

TEATSCH, R LI RO NGt 2% 2 ARG 28 SR IS B ME—RIE, vr
28 ITE E AT R IR AL 8 AL E . 2 7E 2014 4F WMT B35 R0 16
PIAHLER B BEAT 55 LIS R B, IX LR /e it & b BAT S i il IR AT 1 S/
NGRS TR AR 35 o ZAEAUALE 2014 5 WMT JEf8EN 1T 45 ik %] 28.4 BLEU, [b
DA IR EAIR (RFESERE ) $2& 1 2 4> BLEU Bl E. fE 2014 £ WMT
FOERPEAE S, 2R 8 A~ GPU _BiEAT 1 3.5 RINEZIIE, GId 7 #HH
AT KT B BLEU 143 41.8. 45183K M, Transformer mJ AR 4 Hudf
BIHADAT S, B BIEA KRR BRI EE 1 5B S T

Output
Probabilities

Add & Norm

Feed
Forward

I Add & Norm ;

Muilti-Head

~>{ Add & Norm )
Feed Attention

Forward T 7 Nx
 —
Add & Norm

Nx T
~>{ Add & Norm ) Masked

Multi-Head Muiti-Head
Attention Attention
A g ) [ )

e J U —)
Positional ®_<) Positional
P & @ :
Encoding Encoding

Input Output
Embedding Embedding
Inputs Outputs
(shifted right)

&l 2 Transformer &R L2y & ™

10. BERT: Pre-training of Deep Bidirectional Transformers for Language

[79]

Understanding

W https://www.aminer.cn/pub/5bdc31b417c44a1f58a0b8c2/

REFM 2018
1EH Jacob Devlin, Ming-Wei Chang, Kenton Lee, Kristina Toutanova

EBBAL Bl
TN T — M FR N BERT (Bidirectional Encoder Representations from
Transformers) FIHTiE 5 Rt , BERT /&3 T Transformer ) encoder KA.
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55 A IS S FORBAUR ], BERT @II/EATH Z XA A bR SGHATEE
EAER, RIS ZRARIR L SCA IR Z WA R R Bk, R — AN
HE, AT DA FSE I 2R BERT AEAUHEAT R AL, AT A 25 FPAT 25 Clr [ 25 1)
ANESHEWD AR SCHERIRIAY, 170 T3 R AT 55 A RS AT K BB
BERT ME&fais, HSZIERIIER A, B7F 11 MEHRBES LIS L3RS T
AR R, A FE GLUE JEUE /42 2 80.5%, MultiNLI ¥ 12 & 86.7%, SQUAD
vL.1 A B FL 4r$he & 93.2, LAz SQUAD v2.0 Ml F1 42 % 83.1.

/ﬁ MAD Start/End Spam

CIE)- Collem)w)- G
BERT
[ealle ] [&]lem][&]- [&]

el [ElE=lE]-

I |
Masked Sentence A - Masked Sentence B Question P Paragraph
Unlabeled Sentence Aand B Pair / Question Answer Pair
Pre-training Fine-Tuning

& 3 BERT BUEAFRIIZFNRHOBAIERF"
2.5 RFEI TR

ATTE AMiner 7 & EIGR T 100 %1322 3L Chttps://www.aminer.cn/topi
c/5e7ef6laclb7e55a5aea64d2) , KL M1 & KR w B 4B (Latent Dirichlet
Allocation, LDA) RIS 7341 1% LeAH O 18 S I 7815 A (Topic Model)

LDA A E SCAH A AN 1] B — S8R A T R = AR 1), B —
R, Hlp(w) =X, p(wl|z)p(2), HHp(z) Xs&H—4 Dirichlet 73 Ai/ 4.
LDA ) U 28 S5 K& 4 o, Bl KONTEBAN S MAesCEs, NZ2RE
AR B, M B A3 il S B A 1 R T ] 1) 22 I AT AR AN SO 1
()2 5153 A7 1Y) Dirichlet Je% 2%, LDA A H —HEa G &z, SHORERH
HATHCREE, K Markov 85, &L HARMER M . SRS HUE W] LATHERLR SCHY
FAREE, pwld) =X, p(w|2)p(z|d)-
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FIF LDA B EYE, AR i B iliiEl K=5,

OI=0)

OnOnOn0

& 4 LDA ZEHyE"

AT A S V8 SR A AT 4 g

T 00HT, SR Y IX B3R 57 ST U 18 SCRUTR AR A, S5 SRk 4 R

TE R

x4 RRFNERRE

FHRIRC

(=7

sparse

feature

unsupervised

Close the Loop: Joint Blind Image
Restoration and Recognition with Sparse
Representation Prior (2011)

Robust Sparse Coding for
Recognition  (2011)

On A Nonlinear Generalization of Sparse
Coding and Dictionary Learning (2013)
Efficient Learning of Sparse, Distributed,
Convolutional Feature Representations for
Object Recognition (2011)

Face

Learning Human Pose Estimation Features
with Convolutional Networks (2014)

Learning with Augmented Features for
Heterogeneous  Domain  Adaptation
(2012)

Robust Unsupervised Feature Selection
(2013)

Convolutional Deep Belief Networks for
Scalable  Unsupervised Learning of
Hierarchical Representations (2009)

Fixed-rank Representation for
Unsupervised Visual Learning (2012)

1 Wikipedia, https://en.wikipedia.org/wiki/Latent_Dirichlet_allocation
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Jeffrey Ho; Yuchen Xie; Baba
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TE AR

semi supervised

reinforcement

FHRWIC

Semi-supervised Learning of Compact
Document Representations with Deep
Networks (2008)

Co-Tracking  Using  Semi-Supervised
Support Vector Machines (2007)

Semi-Supervised Adapted HMMs for
Unusual Event Detection  (2005)

Relational Reinforcement
(2001)

Reinforcement Learning of Local Shape in

the Game of Go  (2007)

The Adaptive K-Meteorologists Problem

and Its Application to Structure Learning

and Feature Selection in Reinforcement

Learning (2009)

Learning

2.6 GUHETFIERIFER

(=

Marc'  Aurelio Ranzato;

Martin Szummer

Feng Tang; Shane Brennan;
Qi Zhao; Hai Tao

Dong Zhang; Daniel Gatica-
Perez; Samy Bengio; lain
McCowan

Soso Dzeroski; Luc De Raedt;
Kurt Driessens

David Silver; Richard S
Sutton; Matthias S Muller

Carlos Diuk; Lihong Li;
Bethany R. Leffler

MR “ R 2] 7 QSRR M AEE A b Ak 2010 2 2020 4 1]
“RR AR EE” A, AU DG B ] PR A BRAE SC B R BB I DL A OC B R AL -
F7r22>] (Representation Learning) 431 X7~ (Distributed Representation) .
#5527~ (Symbol Representation) . %1iH# 7~ (Knowledge Representation) . F4i
Bizk7~ (Sparse Representation) . ##fiE3 7~ (Feature Representation)

W RAFEWIE, FoRE WU R A BRI 7670 5%, BACKE, M
RKEMHFIEED . NRIEES B, TR RRL LTRSS, 2018 4EHHKC
LA G RIA B (H 1008 2%, Wi 5 o, 2020 SFEAH KL A HE B IR IE 2
1200 %
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L=
1400

1200
1000
800
600

400

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

HIIF 4R
BiERIR: SEF
El5 2010 £ 2020 FHEIRRFIEXEFEIKRIFE
MEHZHERAZ AT TP RRE, B 6 fn, Ko IR E AT
FEHb[X G2 B iR %, 14 3822 1, X e Mt rp [E 02 ARG & R 1) & ok
H, mTEE. BHA, IR E AR B RS TR B

5000
4000 3822
3000
2000 1399
1000 692
I I 395 362 184 125 94 80 78
& B F o P S & o
N % 5
R % > ﬁﬁ_@ﬁ éé,ﬁ‘ %) §% Qﬁ
PXEING ) ¥
S
&
R

BiEkiR: SEF
El 6 2010 £ 2020 FHAEIRAFIEFZEEHZATTHZER
MERHTENHEA S, Fom 7 IR T BTG AT H LR B E L SE
IR A LA E 5 o A B A 5  R) 1 2 S A AT S [ PN K S BRI AL
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fy, Horp, W TR RIS ERE, N 264 1 Al RS2 ROH SSL A Hi T
B2WE 7 s
0 50 100 150 200 250 300
AREFREAY I 64
IBMAE] I 124
AR FRRAY I 02
AHAT) I 7S
INEHIZ I 7S
REXY N 73
BUIEHAS I 70
BEAY I 63
AT VAR I 62
R BT I 58

HiRkE. 2EYF
B 7 2010 E 2020 EFRRFEIHEXEFRFEHBATHHRIBEA

2.7 FUSHEXHNERBRRFEESE NSFC T H

WG “FRoREE) T O (AR FoR¥ . oA ER. SRR,
KRR R N FRIER) , 158 AMiner i 2, il X H R
BREHEAE 2010 £ 2020 FSCFRFITHRENIR A N TR e H S UHHRIIE o 45
REIR, B FE N E K BARHERE SISO T 1661 AN ERIR S SIAHCIUH (f
EARGRBIIHHY , Hh, WUH =R 8 fR, B8 740 AN
EWiH. 648 NEFFERIFIEETH. 101 MIXEEESTH, HARK SRR
(350 B B3 A2 100 4.
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0 100 200 300 400 500 600 700 800
ELTE . 40
FEAFESTE I 648
BWXRAFESTE - 101
EXIE M 37
EXWRITY M 31
BKe&2TE 1 18
EfrX)aESORME 1 15
ERAUFERFES 1 12
REETERNFELMAE 1 11
N2EMEmME 110

E 8 FTRFIMIE 2010-2020 FEIRBARFEE S NSFC I BHERT+Ha91 H K8

W FCIIE], fERIR A 2], [E K B ARk T H BRI AR FE AL
B9 . R, P82 BRSO A ORI ik B 2 ALK, TR
50 >, IZFALERI SRR _EIUH B8R 26 A FHERSERETH 19 4, 2
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AMiner £ £ 4i (https://www.aminer.cn/conf) & — N2 B CE G,
EAMUR A TS WU H TP ], s WSt i S csiE, LS.
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H MRS, RS 1EE (B ANTE . —AERNFAD L RITPPT
RIS 22 453 T IR 55 o
BT AMiner RS, ARG T 2020 FTH W ERER TR
7 U R Ie S0, W3R 5 B
RS 2020 FRRF IWEMRIDERNS

TR AR [k LWHA RREIEERIE R
International Joint
Conference on Artificial CAI 1.05-1.10 10
Intelligence
International Conference on
Learning Representations ICLR 4.26-5.02 39
IEEE Conference on
Computer Vision and Pattern CVPR 6.16-6.18 14
Recognition
Annual Meeting of the
Association for ACL 7.05-7.10 14
Computational Linguistics
International Conference on ICML 712-7.18 10

Machine Learning
2020 4F 1JCAI. ICLR. CVPR. ACL F1 ICML Tigk 2>y bR R R~ 140
g SCHEAE R .

IJCAI2020 W HIRTFEIHEFRIEX

1. @H: On the Importance of Word and Sentence Representation Learning in

Implicit Discourse Relation Classification (GAi&fIA)FRIEEIERRIFERR
SrRPHIEEM)

£ LiuXin (XJBF) . Ouliefu, Song Yanggiu (SRBAFK) . Jiang Xin

3 URL: https://www.aminer.cn/pub/5ea8009091e0111d387ee83a/

2. # H : Exploiting Mutual Information for Substructure-aware Graph
Representation Learning CFJAH BG5BT FEMRBRAEFRRE)

{£% . Pengyang Wang. Yanjie Fu. Yuanchun Zhou, Kunpeng Liu, Xiaolin Li.

Kien Hua
X URL: https://www.aminer.cn/pub/5ef96b048806af6ef27721ae/

3. @ H: Multi-View Joint Graph Representation Learning for Urban Region
Embedding GETi7 X BB ANMES RSB & BRRE)D
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YE#: Mingyang Zhang. Tong Li. Yong Li (Z5) . Pan Hui

3 URL: https://www.aminer.cn/pub/5ef96b048806af6ef2772226/

4. B H: Communicative Representation Learning on Attributed Molecular

Graphs (T BT BRI FRIESF)

YE#: Ying Song. Shuangjia Zheng. Zhangming Niu. Zhang-hua Fu. Yutong Lu
(FAF#) -+ Yuedong Yang (#%EK7R)

3 URL: https://www.aminer.cn/pub/5ef96b048806af6ef27720fh/

6. A H: Joint Representation Learning of Legislator and Legislation for Roll Call

Prediction (ALiEE H5ILIEE ZBRERAF S F & TR Z L)

{£#: Yugiao Yang. Xiaogiang Lin. Geng Lin. Zengfeng Huang. Changjian Jiang-

Zhongyu Wei

3 URL: https://www.aminer.cn/pub/5ef96b048806af6ef2772088/

7. B H: G2RL: Geometry-Guided Representation Learning for Facial Action Unit

Intensity Estimation (G2RL: JLfT#8-3 T MEZSNE R LR EMSTTRARFESD)

f£2: Yingruo Fan. Zhaojiang Lin

3 URL: https://www.aminer.cn/pub/5ef96b048806af6ef2772031/

8. M H : TransRHS: A Representation Learning Method for Knowledge Graphs with

Relation Hierarchical Structure (TransRHS: —Fk REREHW M RERIRR S

AT

fE#: Fuxiang Zhang. Xin Wang. Zhao Li. Jianxin Li

13 URL: https://www.aminer.cn/pub/5ef96b048806af6ef277218¢/

9. A H : Unsupervised Representation Learning by Predicting Random Distances
CEE TR BE LR B AT BB R R 30D

YE# . Wang Hu, Pang Guansong, Shen Chunhua, Ma Congbo

W3 URL: https://www.aminer.cn/pub/5e09caba3a55ac662f721bd7/

10. HID: Hierarchical Multiscale Representation Learning for Information

Diffusion (HID: SR BHITEEZRERR¥E)

YE# : Honglu Zhou, Shuyuan Xu, Zuohui Fu, Gerard de Melo, Yongfeng Zhang,

Mubbasir Kapadia
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W URL: https://www.aminer.cn/pub/5ef96b048806af6ef277219¢/
ICLR 2020 2 HIRTF IHEXIEX

1. @ H: Inductive and Unsupervised Representation Learning on Graph Structured
Objects (BLEMX R EFNFPFA LB EBERRSFES)

fE#: Lichen Wang (EA74) . Bo Zong. Qiangian Ma (Zf&fE) . Wei
Cheng. Jingchao Ni. Wenchao Yu. Yanchi Liu. Dongjin Song. Haifeng Chen.

Yun Fu
3 URL: https://www.aminer.cn/pub/5e5e18bc93d709897ce2¢131/

2. @ H: ALBERT: A Lite BERT for Self-supervised Learning of Language
Representations (ALBERT: FHTiESE RIMEB WE¥IEFHBRELK BERT)
YE# : Zhenzhong Lan. Mingda Chen ([%:#i4 ) | Sebastian Goodman . Kevin Gimpel.
Piyush Sharma. Radu Soricut

3 URL: https://www.aminer.cn/pub/5e5e18e493d709897ce3a0f2/

3. @ H: Multi-Scale Representation Learning for Spatial Feature Distributions
using Grid Cells (ZETFMEHE T ZE AFFIEIHZ RERRNFE)

YE#: Gengchen Mai. Krzysztof Janowicz. Bo Yan. Rui Zhu. Ling Cai. Ni Lao
(57385

183 URL: https://www.aminer.cn/pub/5e5e18bf93d709897ce2d13c/

4. R H: Contrastive Representation Distillation (%} ELRAEZENE)

fE#: Yonglong Tian. Dilip Krishnan. Phillip Isola

183 URL: https://www.aminer.cn/pub/5e718f5¢9e795e1c35¢5f807/

5. @H: Mutual Information Gradient Estimation for Representation Learning
(RAEZ IR AR B AT

YE£# : Wen Liangjian. Zhou Yiji~ He Lirong (¥{RZ¢) + Zhou Mingyuan (J& 1
) . Xu Zenglin (ARHEH)

3¢ URL: https://www.aminer.cn/pub/5e5e180693d709897ce29abf/
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6. & H : InfoGraph: Unsupervised and Semi-supervised Graph-Level

Representation Learning via Mutual Information Maximization (InfoGraph: ZF

BB REN LR ERRRRFEITE

YE# . Fan-Yun Sun. Jordan Hoffman. Vikas Verma. Jian Tang (JH##)

1 3 URL: https://www.aminer.cn/pub/5e5e189a93d709897cele760/

7. #H: ELECTRA: Pre-training Text Encoders as Discriminators Rather Than

Generators (ELECRA: {ERNERIBR T AR 88 H TS A gmida%)

YE# : Kevin Clark. Minh-Thang Luong. Quoc V. Le. Christopher D. Manning

13 URL: https://www.aminer.cn/pub/5e5e18d593d709897ce33b3c/

8. & H: StructPool: Structured Graph Pooling via Conditional Random Fields
(StructPool: T ZAFRENLIT KIS0 B B

Y% : Hao Yuan. Shuiwang Ji

18 3 URL: https://www.aminer.cn/pub/5e5e18d793d709897ce34a43/

9. M H: Phase Transitions for the Information Bottleneck in Representation

Learning (GRAEZ:>] H45 BIH I I AHZE 7 D

{E#: Tailin Wu. lan Fischer

183 URL: https://www.aminer.cn/pub/5e5e18bb93d709897ce2b712/

10. @H: On Mutual Information Maximization for Representation Learning (i

FAES P EAR BB

YE#: Michael Tschannen. Josip Djolonga. Paul K. Rubenstein. Sylvain Gelly.

Mario Lucic

183 URL: https://www.aminer.cn/pub/5e5e18b993d709897ce2ad5c¢/

11. @ H: Prediction, Consistency, Curvature: Representation Learning for Locally-
Linear Control (Fifll. —&ik. H&E: RWMWREZEHKRRIES)

YE# : Nir Levine. Yinlam Chow. Rui Shu. Ang Li. Mohammad
Ghavamzadeh. Hung Bui

13 URL: https://www.aminer.cn/pub/5e5e180293d709897ce2852d/

12. & H : Hyper-SAGNN: a self-attention based graph neural network for

hypergraphs (Hyper-SAGNN: —FhE-T B ¥E R /L] 8 B 1P 420 4% )
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YE#: Ruochi Zhang. Yuesong Zou. Jian Ma (%)

183 URL: https://www.aminer.cn/pub/5e5e18dc93d709897ce36d0b/

13. B H : Target-Embedding Autoencoders for Supervised Representation Learning
(AT M ERFEIH B RA B 4hg4%)

{E# : Daniel Jarrett. Mihaela van der Schaar

183 URL: https://www.aminer.cn/pub/5e5e189d93d709897celfe51/

14. FEH: Conditional Learning of Fair Representations (AFRIEKIFHEH%T)

YE#: Han Zhao GEXF&) . Amanda Coston. Tameem Adel. Geoffrey J. Gordon

1 3 URL: https://www.aminer.cn/pub/5e5e18f493d709897ce3f451/

15. B H: Inductive representation learning on temporal graphs (B} 7 B IH45%

AFEA)

YE#: DaXu. Chuanwei Ruan. Evren Korpeoglu. Sushant Kumar. Kannan

Achan
183 URL: https://www.aminer.cn/pub/5e5e18bb93d709897ce2bace/

16. @ H : Self-labelling via simultaneous clustering and representation learning (&
TRl REMRAE S > H) B Frid)

YE#: Y M Asano. C Rupprecht. A Vedaldi

123 URL: https://www.aminer.cn/pub/5e5e18ac93d709897ce260c1/

17. & H : Semantically-Guided Representation Learning for Self-Supervised
Monocular Depth (3B ZREE a B IS X RR R E)

fE%&: Vitor Guizilini. Rui Hou. Jie Li. Rares Ambrus. Adrien Gaidon

183 URL: https://www.aminer.cn/pub/5e5e18c¢993d709897ce31464/

18. B H: Gradients as Features for Deep Representation Learning (BfEVERIER
FERAE > HIRHE )

fE#: Fangzhou Mu (F277 /%) . Yingyu Liang. Yin Li

183 URL: https://www.aminer.cn/pub/5e5e18a893d709897ce24284

19. B H : Rapid Learning or Feature Reuse? Towards Understanding the
Effectiveness of MAML (R >JERFHEE ? HMAE MAML BB
YE#: Aniruddh Raghu. Maithra Raghu. Samy Bengio. Oriol Vinyals
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1 3 URL: https://www.aminer.cn/pub/5e5e18a793d709897ce23f77/

20. B H : Unsupervised Model Selection for Variational Disentangled
Representation Learning (ZR4rVEMRR A% I I B RLEH)

YE#: Sunny Duan. Loic Matthey. Andre Saraiva. Nick Watters. Chris
Burgess. Alexander Lerchner. Irina Higgins

183 URL: https://www.aminer.cn/pub/5e5e180993d709897ce2affa/

21. & H : Learning to Plan in High Dimensions via Neural Exploration-
Exploitation Trees (FEFMHERR-FF KM KIRERR]%E)

Y£#: Binghong Chen. Bo Dai (#%1) . Qinjie Lin. Guo Ye. Han Liu. Le

Song
183 URL :https://www.aminer.cn/pub/5e5e18b093d709897ce27b8d/

22. fH: Differentiation of Blackbox Combinatorial Solvers (B4 A& R
(TG,

{E# : Marin Vlastelica Pogan¢i¢. Anselm Paulus. Vit Musil. Georg Martius-
Michal Rolinek

13 URL: https://www.aminer.cn/pub/5e5e18ad93d709897ce2642c/

23. & H : A Mutual Information Maximization Perspective of Language
Representation Learning (3&5 RIEF I H—FEAE BB AU

Y% : Lingpeng Kong (FL4 M%) . Cyprien de Masson d'Autume. Lei Yu. Wang
Ling. Zihang Dai. Dani Yogatama

183 URL: https://www.aminer.cn/pub/5e5e18a793d709897ce23d3f/

24. BH: Learning Hierarchical Discrete Linguistic Units from Visually-Grounded
Speech (MMLRETE RHEE 4 EEHIES H$I0)

YE%#: David Harwath. Wei-Ning Hsu. James Glass

183 URL: https://www.aminer.cn/pub/5e5e18¢193d709897ce2e06e/

25. @ H: Dynamics-Aware Embeddings (ZhZ&RREIHRA)

£ : William Whitney. Rajat Agarwal. Kyunghyun Cho. Abhinav Gupta

3 URL: https://www.aminer.cn/pub/5e718f639e795e1¢35c5f813/

26. BiH: Memory-Based Graph Networks (GETCIZ K EIMZR)
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YE3: Amir Hosein Khasahmadi. Kaveh Hassani. Parsa Moradi. Leo Lee. Quaid
Morris
3 URL: https://www.aminer.cn/pub/5e718f639e795e1c35c5f814/

27. B H: VA4D: 4D Covolutional Neural Networks for Video-level Representations

Learning (V4D: 4D HBIRME ML IEMMERESIES PRI

{E# . Shiwen Zhang. Sheng Guo. Weilin Huang. Matthew R. Scott. Limin Wang
(ERMED

13 URL: https://www.aminer.cn/pub/5e5e189793d709897ce1d28f/

28. M H : vg-wav2vec: Self-Supervised Learning of Discrete Speech Representations
(vg-wav2vec: BEIEERSBERE®SD

fE#: Alexei Baevski. Steffen Schneider. Michael Auli

18 3 URL: https://www.aminer.cn/pub/5e5e18e393d709897ce3952f/

29. @ H: Higher-Order Function Networks for Learning Composable 3D Object

Representations (AT HA =45 R R HEB RENE)

{E#: Eric Mitchell. Selim Engin. Volkan Isler. Daniel D Lee

13 URL: https://www.aminer.cn/pub/5e5e18ca93d709897ce319cc/

30. MH: Contrastive Learning of Structured World Models (&Z5#4b tH FAR R )

XFEEEE3T)

YE#: Thomas Kipf. Elise van der Pol. Max Welling

3 URL: https://www.aminer.cn/pub/5e5e18hf93d709897ce2d2a0/

31. @H: A Fair Comparison of Graph Neural Networks for Graph Classification
I 2 P2 7E B 2 RAE 5 B A BB

YE%: Federico Errica. Marco Podda. Davide Bacciu. Alessio Micheli

W3 URL: https://www.aminer.cn/pub/5e5e18d393d709897ce32e5b/

32. @ H: Disentanglement by Nonlinear ICA with General Incompressible-flow

Networks (GIN) GRERAWEZERMLE (GIN) FIELME ICA FIfEL 4D

{E#: Peter Sorrenson. Carsten Rother. Ullrich Kéhe

W3 URL:  https://www.aminer.cn/pub/5e718f6f9e795e1c35c5f824/

33. @ H: A critical analysis of self-supervision, or what we can learn from a single
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image Cxf B BB RISEAED BT, BRE RBATT AN —IBBE 32D

fE#: Y M Asano. C Rupprecht. A Vedaldi

3 URL: https://www.aminer.cn/pub/5e5e180993d709897ce2afbe/

34. B H: RGBD-GAN: Unsupervised 3D Representation Learning From Natural

Image Datasets via RGBD Image Synthesis (RGBD-GaN: #£-F RGBD E& & Rk

KB REGEHERT LR E=4R7RF)

Y£# . Atsuhiro Noguchi. Tatsuya Harada

3 URL: https://www.aminer.cn/pub/5e5e18ac93d709897ce25d72/

35. MH: Weakly Supervised Disentanglement with Guarantees CGHFRIE ) 55 I8

R )

fE#: Rui Shu. Yining Chen. Abhishek Kumar. Stefano Ermon. Ben Poole

3 URL: https://www.aminer.cn/pub/5e5e18e893d709897ce3bc9d/

36. MH: Identifying through Flows for Recovering Latent Representations (F&F

FLRARIK R LR D)

YE# . Shen Li. Bryan Hooi. Gim Hee Lee

3 URL: https://www.aminer.cn/pub/5e5e18a793d709897ce24014/

37. @H: Learning Robust Representations via Multi-View Information Bottleneck
(R EE BRI EHERR)

YE# : Marco Federici. Anjan Dutta. Patrick Forré Nate Kushman. Zeynep Akata

3 URL: https://www.aminer.cn/pub/5e5e18a393d709897ce2218b/

38. @ H: Probability Calibration for Knowledge Graph Embedding Models (&1iR

BB AR R AR IE )

{E#: Pedro Tabacof. Luca Costabello

W3 URL: https://www.aminer.cn/pub/5e5e189793d709897ce1d3bf/

39. @H: Pre-training Tasks for Embedding-based Large-scale Retrieval (T

AN BRI R KT SRS )

YE# : Wei-Cheng Chang-. Felix X. Yu. Yin-Wen Chang. Yiming Yang. Sanjiv Kumar

W3 URL:  https://www.aminer.cn/pub/5e718f569e795e1c35¢5f7fa/
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CVPR 2020 L AIRTF IR

1. B H : Gait Recognition via Semi-supervised Disentangled Representation
Learning to Identity and Covariate Features (G&FR A BRAUBRREINSE
R 7 5 TR B SR P B RPALE 1] 735D

fE#: Xiang Li (Z='%5)) . Yasushi Makihara. Chi Xu. Yasushi Yagi. Mingwu
Ren (fEBHED

3 URL: https://www.aminer.cn/pub/5ecch534e06a4c1b26a839cc/

2. B H : Transformation GAN for Unsupervised Image Synthesis and
Representation Learning (¥%#: GAN A TR B BB & RS5R N EIMES)
fE%: Jiayu Wang. Wengang Zhou (i) . Guo-Jun Qi. Zhonggian Fu. Qi
Tian (%) . Hougiang Li (ZEJE51)

18 3 URL: https://www.aminer.cn/pub/5ecch534e06a4c1b26a834cf/

3. @ H: HigherHRNet: Scale-Aware Representation Learning for Bottom-Up
Human Pose Estimation (HigherHRNet: HJEH_EAEEEMGTHHREREE
AEA)

YE#: Bowen Cheng (FEf#30) . Bin Xiao. Jingdong Wang (£3:4%) . Honghui
Shi. Thomas S. Huang (& H13%) | Lei Zhang (7K#)

13 URL: https://www.aminer.cn/pub/5ecch534e06a4c1b26a836b7/

4. @ H: DeFeat-Net: General Monocular Depth via Simultaneous Unsupervised
Representation Learning (DeFeat-Net: Z&F R TR B RR I W —B 2 HIE
BERREIIMLE)

Y£%: Jaime Spencer. Richard Bowden. Simon Hadfield

&3 URL: https://www.aminer.cn/pub/5ecch534e06a4c1b26a83a3a/

5. @& H: Large Scale Video Representation Learning via Relational Graph
Clustering (FE&T X &R BRRPIAMBEMIER R ¥

Y£# : Hyodong Lee. Joonseok Lee. Joe Yue-Hei Ng. Paul Natsev

18 3C URL:https://www.aminer.cn/pub/5eccb534e06a4c1b26a83744/

6. @ H: Towards Universal Representation Learning for Deep Face Recognition

CTHT PR B RG] 38 SRR 22 9D
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YE# . ShiYichun. Yu Xiang (Mi#£) . Sohn Kihyuk. Chandraker Manmohan. Jain
Anil K.
183 URL:https://www.aminer.cn/pub/5e58e53¢91e01189527¢2993/

7.7 H : Deep Representation Learning on Long-tailed Data: A Learnable
Embedding Augmentation Perspective (¥ BEHEHRIERBERNES: —MAI%S
HIR AR5V

fE%: LiuJialun, SunYifan ($pZEML) . Han Chuchu. Dou Zhaopeng. LiWenhui
12 3 URL:https://www.aminer.cn/pub/5e5644103a55ac122e36c4c8/

8. M H: Online Deep Clustering for Unsupervised Representation Learning (3
THELKREREN LR ERRESD

YF#: Xiaohang Zhan (&BEfii) . Jiahao Xie. Ziwei Liu (X T4h) . Yew-Soon
Ong. Chen Change Loy (= fi##)

12 3 URL:https://www.aminer.cn/pub/5ecch534e06a4c1b26a83738/

9. @ H: Evolving Loss for Unsupervised Video Representation Learning (Bl
BRI AR 2R

YE#: Piergiovanni AJ. Angelova Anelia. Ryoo Michael S.

1 3 URL:https://www.aminer.cn/pub/5e58e54091e01189527¢2ae3/

10.88 H: Video Playback Rate Perception for Self-Supervised Spatio-Temporal
Representation Learning (T4 B HUR R A B BN Z R R %)

Y% Yuan Yao. Chang Liu. Dezhao Luo. Yu Zhou (&) . Qixiang Ye (i
FHE)

183 URL:https://www.aminer.cn/pub/5ecch534e06a4c1b26a8372a/

11. i H: Towards Backward-Compatible Representation Learning (JF]j53k%&
KR

YE# . Shen Yantao (Jh&¥) . Xiong Yuanjun (BEJCIZ) . Xia Wei (F ) .
Soatto Stefano

3¢ URL: https://www.aminer.cn/pub/5e7dcebb91e0115bf014c468/
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12. B H : Global-Local Bidirectional Reasoning for Unsupervised Representation
Learning of 3D Point Clouds (T Fl=4 = LR B RN EINEF-FHN
[ )

fE#: Yongming Rao. Jiwen Lu (&4k30) . Jie Zhou (A7)

1 3 URL:https://www.aminer.cn/pub/5ecch534e06a4c1b26a8360b6/

13. @& B : Decoupled Representation Learning for Skeleton-Based Gesture
Recognition (T MZET&RKFHRFEFHBRERTFED)

Y% Jianbo Liu. Yongcheng Liu. YingWang. Véonique Prinet. Shiming Xiang
([AtHBE) . Chunhong Pan (&)

183 URL:https://www.aminer.cn/pub/5ecch534e06a4c1b26a836db/

14. @ H: Cross-domain Face Presentation Attack Detection via Multi-domain
Disentangled Representation Learning (£ 2 X SR 4] R R 22 X HI B XA

Hir B 7 Bt i D

fE#: Wang Guoging. HanHu (E3%) . Shan Shiguang Ciliff%) . Chen Xilin
(BRERFRO

1 3 URL:https://www.aminer.cn/pub/5e8da0bf91e011f2de5835a6/
ACL 2020 SWHIRTEIHRILX

1. H: Unsupervised Cross-lingual Representation Learning at Scale (FoMEf
BSE = RO ST KRS

fE#: Conneau Alexis. Khandelwal Kartikay. Goyal Naman. Chaudhary
Vishrav. Wenzek Guillaume. Guzman Francisco. Grave Edouard. Ott Myle.
Zettlemoyer Luke. Stoyanov Veselin

18 3C URL:https://www.aminer.cn/pub/5dc3eb4e3a55ac3c4bb657f5/

2. & H : Improving Disentangled Text Representation Learning with
Information-Theoretic Guidance (¥£fg B W5 T Bl B SCRRIEF)
YE#: Pengyu Cheng. Martin Rengiang Min. Dinghan Shen. Christopher
Malon. Yizhe Zhang (7K%+# ) . Yitong Li. Lawrence Carin

1 3 URL:https://www.aminer.cn/pub/5ec49a639fced0a24b4de80e/
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3. B H: Representation Learning for Information Extraction from Form-like
Documents (F- TR B HME BHBUEF KRR FE)

{£3: Bodhisattwa Prasad Majumder. Navneet Potti. Sandeep Tata. James
Bradley Wendt. Qi Zhao. Marc Najork

1 3 URL:https://www.aminer.cn/pub/5ec49a639fced0a24b4de8c9/

4. @H: A Comprehensive Analysis of Preprocessing for Word Representation
Learning in Affective Tasks (1 /RESHRVCRALS: S WAL B I EX- &40 HT)

YE# : Nastaran Babanejad. Ameeta Agrawal. Aijun An. Manos Papagelis.

1 3 URL:https://www.aminer.cn/pub/5ec49a639fced0a24b4de70f/

5. @ H: SPECTER: Document-level Representation Learning using Citation-
informed Transformers (SPECTER: ff#HZT 53 Transformer FEZIALF

SRR E IS

YE#: Arman Cohan. Sergey Feldman. Iz Beltagy. Doug Downey. Daniel Weld

123 URL:https://www.aminer.cn/pub/5ec49a639fced0a24b4de8f7/

6. @ H: Bayesian Hierarchical Words Representation Learning ( 1372 k17

RAFE)

{E#: Barkan Oren. Rejwan Idan. Caciularu Avi. Koenigstein Noam

&3 URL:https://www.aminer.cn/pub/5e982ccd91e0119e8a9525¢a/

7. @ H: On the Cross-lingual Transferability of Monolingual Representations
CRBIE 5 RS KBS TE 5 TR D

fE3#: Artetxe Mikel. Ruder Sebastian. Yogatama Dani

3 URL: https://www.aminer.cn/pub/5db6c73a3a55acec0731ceed/

8. @ H : HyperCore: Hyperbolic and Co-graph Representation for Automatic ICD

Coding (HyperCore: FIT H3h ICD Hi%HIMN h R AR B R R HESR)

fE#: Pengfei Cao. YuboChen (BRE1#) . KangLiu (X|F) . JunZhao (X

%) . Shengping Liu (X|F¥) . Weifeng Chong

W3 URL: https://www.aminer.cn/pub/5ec49a639fced0a24b4de808/

9. BiH: Towards Debiasing Sentence Representations (%> TR FFx)
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Y£#: Paul Pu Liang. Irene Mengze Li. Emily Zheng. Yao Chong Lim. Ruslan
Salakhutdinov. Louis-Philippe Morency

13 URL: https://www.aminer.cn/pub/5ec49a639fced0a24b4de922/

10. & H : ExpBERT: Representation Engineering with Natural Language
Explanations (ExpBERT: HARESHREMERLE)

{£3: Murty Shikhar. Koh Pang Wei. Liang Percy

3 URL: https://www.aminer.cn/pub/5eb3dc4191e011ce31f27fe0/

11. @ H: Span-ConveRT: Few-shot Span Extraction for Dialog with Pretrained
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WHFEBE (MILA) BhEEE . AR SRR A-R A S K2 il ), JFAE
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2014 4E % 2016 4E A /E Microsoft Research Asia fHATEIAF 7T 17 o B 78 480045 -
RFES: 2] RFEAE U b o) BIRRS o) B M. HRES W
AR, SR MR, HEFE R G

PR )RR SURAT R 6 4%, 91 & 125 IR

FIRAREE

& AR An Attention-based Collaboration Framework for Multi-View Network
Representation Learning
KRBT CIKM
RAELFEHy: 2017
URL: https://www.aminer.cn/pub/5a260c3517c44a4ba8a252a6/
SIH%. 67

Jure Leskovec

W HE AR RS B %

Jure LeskOVeC Ego Network D-Core

& Associate Professor

M Computer Science Department, Stanford University
S (650) 7253711

& (650) 725 2588

=

& Jurefcs.stanford.edu

@ https//csstanford.edu/~jure/

@Soclal Network @ Information Cascades @ Information Network % Data Mining @ Machine Learin 9

2002 2004 2006 2008 2010 2012 2014 2016 2018 2019

Jure Leskovec T 2004 AFE3R1F1I& SCJE W A 7R HEAS K 22 v SRR 75 12
Az, 2008 A5 A FMEE R A ENR A A B AT E AR Kt
FNUBLF RENVHBER . W50 U0 R B o A S8 X 28 B8 42 9 AT A
FORF AL SORATE T, 5 HE 3745 K.
SRR ME
WX HrE: node2vec: Scalable Feature Learning for Networks
RFMTI2=U: KDD
KREHFE A 2016
URL: https://www.aminer.cn/pub/57aa28de0a3ac518da9896d5/
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SIH%: 3274
322 ERRFRMEE

FhEFS (Maosong Sun)

FRRATEIR SR R0 LA

Maosong Sun (FIFERY

= 5

M Department of Computer Science and Technology, Tsinghua University
m et RS R et SRR Sl

Y. 26-10-62731286

 86-10-62771138

PITEHA T 1988 4 FRAFIH R A NI 2747, 2004 FF3RAF A HEGL T R
AR T A L. EFE R RN SER R0 LA, 5
ZAid, WA FBE (Academia Europaea) #hgER:+, JE K FRKIMBAEL AT
WO AT, BEWMIELBE AP ORI AT, EERF-HmE KT
— R RBEARPE T OILFE FAE. 8T 2007-2010 FARE LK FIHENLR &
B

F AR IUEECE AR Ny E %R 22 25 5122 558 Ja S BT S
BEASHEARA R, HEX BRRFRERASE T mM S+ =8 L A%
G, B T3 IR E HERFY R, AR EESE REERE LK, b
MBS XL F IERERAR LR B RRE T, PEPEEESREELK, (P
BEEHR) GFENEEEZ 0T =4, Journal of Computer Science and
Technology. (FFEHEHNIZESIEY « GFEHNWIRSKE) « GEFEVIR#
5®HRER) « GFHENHEE) - GESXFNHY  (HEIFESFRD) o QRIMTE
T SRR PEENEASEE, REATEGER SRR, Pk
s SRR A B, ACM E B S LB, ACLSIGHAN MH LB, 4
EAREPREUEARZ AR R, 2NHEWE R A HTRE LT E R
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TS S %8S W SO SECEAE R  SCE = B A R 55 2 AN 480D
M ARZE R EAE, BIEMARER, BRES CF LERRASFHRIES LT
WS SR ANA G 863 H R I H P 3N O I 218 5 B Bk &
FAMK . A EHET WAL TE IR 2 B 3 55 o A 2T [ by
S A E MRS W RS TR FEFZ B2 E B KSR E .

B FLTT IRNDOE BB o0 BORTE S R T oUE B AL, Web & R, e
AR AE 5%

WRDUE H B AR T A T E M, R ) B
VI B LSBT “ ARG RS RS, RGBT R E
BB RS )4y 7 BT T S RAH S, A T A b B,
DNy B % i P 11w B = S8 & ) /2 N 1 2 7 %7 SR <22 R 20 1| S A ST R S e & NE
PUE S W fF CSegTag, M TG4 SR 10 A~E K A1ER FP6 T H <X
B ARG R eAh, IS DOE 4 A B AR T AT TR, W
BRI T SO A RIS A T R T N-gram I8 2 TR XA )
WP — AN EEEW: A BB AR T, BT Bigram (#7321
REANEE TIal 0 2K MR LAl 2. 7F 2006 4E4=[F “SEWM H5C Web 15 B %
PRI e, VR ZH A R G R R I DT [ 3l 43 S B4 1 4 R AE L5 B i b HE
P UBAh, AR T BT ARORHIE B SRR TR B ARG S AL 1
FAREAR, AR R RGN AR Web FREE T SEIUH 5C B AT 551 72
ARG AN L S 25 B, DU R = A 5 R R AE TR T I
AbFRRE T CELFEXT Web BIIERIRETT)

TENTIE 3TN, FRF 973 IR, 863 H A L I — J IR B FIHR 2 IS5
B K F AR N H AN B . B bR AR H A54) 20 T, FHHRFSERUE
SALFEF 73R 1SO H brnitt 2 1. EE BRI, Bl BWZzoTY B3R
RIR 130 R KEF R LH 401, HALH 100,

2012 4, A Ay AE R K FE BIBVEE R 7 N SCRRIRE G R
Chttp://www.xuetangx.com/) , “ZEEIEL” HEIEENINDIER T 250,

FORFE )M SURATR 21 K, 51 1364 K.

SURARAE
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W ChR: Network Representation Learning With Rich Text Information
KRETII4UW: CAI
RAEFEH: 2015
URL: https://www.aminer.cn/pub/573697086e3b12023e602359/
51 %L 552

X503z (Zhiyuan Liu)

AR FEIR S 5 ER R B #d%

Zhiyuan Liu (1f0im) @

= s

M Department of Computer Science and Technology, Tsinghua University
W B B SRR Rt SR s

B lluzuBtzinghus.edu.cn

@ hn cs3i

& hotpedieven in fr=/ 236367361792 himl

@ hitps//scholar, 1 Fuser=dTOVSUDAAAAJ

@ . -

Q i ETEER S FITARE-506, 100084

AT EEXE
@ Microblogging Infarmation Visualz @ Keyphrase Sxaracton Keyword Extraction @ Topie Models.

XHIE T 2011 EFRAFIB LR AR R E L0, BURFE R ETR
FHEARR, B DHEAETEEYSHFETEZRSME. BIFEAE, X
5 E S S AR R L Z 5 T BT, SCI BT Frontiers of Computer Science
HHEHZ, ACL. NCAIL. AAAI. NAACL. EMNLP. WWW. WSDM %53 4, %
RESWIFEFR RS LK TKDE. TOIS, JCST &3 4 =AM #H A

FETTT IR B AR TE T AR BRI R B

CfE AAAL, JCAL. ACL %5 N T8 REIE )25 44 [ Bl AT 2 BUR R AR R
WX 30 RiE. ENTHETZ520EK 3R 7REEM 863 Wi H, HIUTK
Pl i e B i S A A N Y, VRN P BT 350 /5. HLHIBAE 2017 4F%%
Ja FFIR T WA T A OpenNE (Open-Source Network Embedding) 1 OpenKE

(Open-Source Knowledge Embedding) , 435l X (X 28 3 7~ 2 3] FLEIR R os 2 > 3t
177 ARG
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IR 7R IR SN o /1R M e VA7 AN S ES N O = 3 e o V1 e e Y A7 9 N
HHERANFH LG PXUEEESHELHF R, Aik CCF-Intel 5472 2Tt
Rl FERPEEAA LR TR, 2019 4F 1 A, NIEMEE TR IS “35
LU RHE R 35 N7 v E XL

FoR T 2] SORAN R 17§, 51 & 1324 Ik

AR

W kR . Learning Entity and Relation Embeddings for Knowledge Graph

Completion

KRBT AAAI

RAELFH: 2015

URL: https://www.aminer.cn/pub/555048d045ce0a409eb71a69/
S % 1192

BXZE (Jun Zhao)

TR ST ST B A

Jun Zhao (EXF)

= 5
I Institute of Automation, Chinese Academy of Sciences
A, 13683004649

1 Jzhaclalpr.ia.ac,on

@ https//dblp.uni-trier.de/pers/hd/z/Zhao_0001:jun

©Q Room 703, Intelligence Building, Institute of Automation, Chinese Academy of
Sciences, Zhongguancun East Road 95#, Beijing, China, 100190

@ Knovdedge Base Natural Language Pro @ Chinase Information . Computer Application
© Question Answenng

TN

AZE T 1998 FIRIHE R HNR S HEAR RG240 UL ERE
Wi B Eh B SR 8% A 2. 15 T 1998 4F & 2002 AL FHFHE R IHE
PURLE Rt G Ui 2. 2002 45 5 H B4 PR B sh kTR ) E
FE RS E TAE, G E ACL-2016 Wit A F . HETEARMIRER. +
AR B A R E U B ESE S SRR R LR S E AT,
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t E R CfE B it AR 5 L k& 4 E| 3 4E. ACM Transaction on Asian and
Low-Resource Language Information Processing &l -4« (HF 3015 B 220 ) &% .

FEHFCT LSS HORE T A B TR S IR ST R R B AR
A FHIRERE N ERR (PSR amoR) MRS S (SA
WU SREEEE . RRMEG FHEO BT RINERE . mE R, &
TRIBCALIG R 2 HLAS DR A X ] 255

Cift ACL. SIGIR. TKDE. JLMR. NCAI. EMNLP %53 % [ 2> SO HA T
ERET 50 REFEATEE R 1A BB EAFROEIC 2 . LA 8 T,

PR R4 adE: 2018 K OUE BAL PR iR —452 . 2014
FEFRIHIE S K4 COLING-2014 g3 (830 “Ed BRRR MM
BIATR AN D) | 2011 45 ACM KDD-CUP W% . fiuff) 55— 3“4 SCA
I ERAR SR B . — R T BRI 7V 7 1E Google “# AR R il 1.4 SIGIR
31 &2 KW SCh HEA 2 2.

TR VIR SCRATR 405, I HE 13 K.

SURARAE

W R Learning the Multilingual Translation Representations for Question

Retrieval in Community Question Answering via Non-Negative Matrix Factorization
REWFII4:1L: IEEE/ACM Trans. Audio, Speech & Language Processin

KEAFEHy: 2016
URL: https://www.aminer.cn/pub/57a4e901ac44365e35c94cab

51 % 16
JAE# (Guodong Zhou)

TRMIR I A I
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Guodong Zhou (BER) @ s e

= 5E

W School of Computer Science and Technology, Soochow University
b, 0512-65214851

B edzhou@suda,edu,on

Q science & Engineering Building, Room 423
AT EEEE
2016 AMiner Most Influential Scholar Award in Natural Language Processing

@ Semantic Roke Corafarence Fescius @ Natursl Language Pro Tree Kernel @ Chinese Language
2000 2008 2010 s 2019

JEL 5T 1989 4E 34T 0 22 52 I8 R A SN ] 222 0, 1992 4R 3RA5 L
ATIBR AV EAUN FH I 1507, 1997 43R A3 3703 (B 37 oK 2 B 2 e 1 2
B0 BAETFIN KT SR 5 HEOR B R i B A A ST I3 M R AR 2
AL REZRA G T 1992 42 1995 FEAE_ B A8l R HEAR IR ; 1998 4F 28 1999
SELEB NI E SR 2 L B AT L R A 0 1999 4F 04 H HE BTNk % it
WS AR AAERIRI K, 2002 4 04 A FHERFA KIS, 2005 4F 04 H FHEE!
FATRIZEF I T 2006 4 08 HMA TR K EHLRL 2 5EAR 2B TR
RIS, HEIIMNRSEHRE S A SR = .

H 7722 AR A ACM Transaction on Asian Language Information Processing
RERI TG, (BAFR) RETERE. TEATERYSHRES B LR
21 CCF 325 B AR L Z R 31123 I, IEEE Computer Society.ACM F1 ACL
G A B AN 23 51 o B 2T E BRI T) Computational Linguistics 44
L7 2009-2014 4EE NSFC 15 BB o, UUAFZ E 41 SCI [H Rk
EMACL. EMNLP. SIGIR. NCAI fil CIKM £ [F Fr2x 8 (IPE S AR R 5.

BHFE T 10N ARG S A0, {5 R, SiitWLasiee. plass 1%,

FORF IR SO R 9 R, 91 R 199 K.

SURARAE

WIFRE: Sentiment Classification and Polarity Shifting

D

RKFHAFI/IZ:  International Conference on Computational Linguistics

KFEL: 2010
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URL: https://www.aminer.cn/pub/53e9b4efb7602d970401d216
51 % 100

FrEN] (Xiaogang Wang)

A SCR S Rl BRI T ik B e I

Xiaogang Wang (F82RI)

S EE

Wl Department of Electronic Engineering, The Chinese University of Hong Kong
W FRFCAEETIER

. 3043-3233

B sguarg@ee.cubk.edu.hk

©Q Room 415, Ho Sin Hang Engineering Building, Shatin, HK

@ Face Recognition Festure Extraction @ Leaming ArsScial Learning (arificial @ Ctject Detection

¥ 2000 2005 2010 2015 2013

FRENIT 2001 43545 H ERHER /R HL F TRR 515 Bk oA,
FHIRFRIAAE K, 2004 FF3RAFFEHE T SCORPAE B LM 547, 2009 FE3R1G A
TSP N TR BRI = i EALE 2200 BT AT B bt . B SoR
L LR R 0 - 02 [ BRI gt LA 25 CVPR 2017, ICCV 2011, ICCV
2015. ICCV 2017. ECCV 2014. ECCV 2016. ACCV 2014 I ACCV 2015 45
3

WG AFE T EA L HLAS = IR

A AE T 1 ] B BA 1A 2180 #18 SCHE I 200 7%, Google Scholar 15|
H=iEid 19000 X .

P3RBT AR 2011 AR5 B 3 NWIAT J o A 75 TH RIS 5 AR 7 0
2012 R FMUE RGC M HFHESFH L, 2016 3815 PAMI R FFE KR
EAEL o SRR - B SO AIBLT 2016 4R AT 2017 43R5 ImageNet X
TSR 52 VR 3 PR A 28 1) 22 T 22

TR IR SORATE 24 7, 5] H & 6948 K.

SR RSE

WHRE: Pyramid Scene Parsing Network
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REWTII=: CVPR

REFAr: 2017

URL: https://www.aminer.cn/pub/58d82fced649053542fd 7355/
S % 2725

%R (Xiaoou Tang)

EERL I N €l

Xiaoou Tang (7REES)

= 5%

M Department of Information Engineering, The Chinese University of Hong Kong /
SenseTime

W FEFAHEETER

Y, (852) 3943-3379

B (852) 2603-5032

1 wtang@is,cuhk edu. bk

Q Rm 809, Ho Sin Hang Engineering Building, CUHK

@Face Recogrition () Fexture Extraction @ Computer Visicn ) Image Classification @) Principal Component .

NPy,
-

NS T 1997 F3RAT 36 R B T e il 2. IR SO E B
TRERHFZ. TREAENNSE, AR E R IR YN Se#E BT 78 b @l B
NCV GHHENSE EBR AT EAEN FE . AFRARIRBIEARE “FH4m3E” M
“PRERFE” , FBRHLEIIR N HFA, R E K AR < [ RS A B
B W S AW SRS AN O N 7 B TAE, AT TH B LA A0 1
Wt

SRR 2 A L [ Br 2 3O £, B4 T B A e T 1 [ s 2
W ICCV Al CVPR, FAEBUAEFMAN i) IEEE Z4& |EEE Transactions on
Pattern Analysis and Machine Intelligence (PAMI) F1EEAN LR} 2 A5 5 1 4]
FHx = i) International Journal of Computer Vision (IJCV) )47 Z% ( Associate Editor) ,
NGAVA=EVACYNEE " R

WA AFE T EA L BN FIALA AL 2T
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2001 4, AN AT UK L HAASLIRE, 2016 XK E HRRE B
T, WrEESE R A A RN TR eI =. 2014 4 3 F, &R
RS BN A AT T RCR,  He T IR G NI R B, dERARIAS] 98.52%, H K
IR RIEE /) (97.53%) o 2016 4, RS2 ) o E N TR BERIN, Akt
T RN RREE BRI =, By X ME— N R S50 % o (R 7
WFFEN RS BB AN R €, P BeRs 2SR 2 1 A rh SRS AT o R 2 e I
INFe BB T e Bk & S 06 5, HRINAE S 7 — L SME S R I BA o

P3RBT AL AR 2009 4F, ¥ e RS % S L L wt Fe A e B, Ik R s
LY TR R Fh R L, AR “EE TG IR O R — BB L SR 515 IEEE
HURAL B S5 R K & (CVPR) R “ iR, 2 CVPR25 )
S ERE RIS S FAE, B g AL i 1 AR 2 (IEEED
HEGE Bt 2019 4 7 H, Tk B S R IR AT A i e B HH AT 5 R v . [
IR E R AR TS, 2019 4£ 10 H 10 H, (2019 “FHE A &) 7
RS LA 50 /e NR TV & 75156 828 44: 2020 45 H 12 H, LA 785 47t s
f7%1] €2020 HriA4'E 500 ‘& ABE) 56 402 £,

PR WU SR AT B 29 JR, 51 HIE 5941 K.

GEARRIE

W 3 bp 8 . Deep Learning Face Representation by Joint Identification-

Verification

REITII=WL: NIPS

REHEA: 2014

URL: https://www.aminer.cn/pub/5550414245ce0a409eb39c3e/
S 1622

A ZE4# (Zhi-Hua Zhou)

PR BRI
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. AT _Core
Zhi-Hua Zhou (£ RERXR Do

= #iF

W Manjing University
m E=AE

Y. +36-25-2363-6268
@ +36-75-3368-6268

O TFimmmniE2s

@ Machng Laarming DmaMining @ Face Recognison Ensambig Learmeng @ Newral Neswork

1887 2000 2008 2010 2004 2030

JEl EAET 2000 F3RAF R HU R FEHENURE HHER R L5407, 2001 45 1 F
AR, 2002 4 3 AR T R Bd%, 2003 4R 3115 H A i AR
By, BEIS WIS AHER . AT R BARANE LA I 208 ST 28 R
P MR RS SHAR RE AT AR B 5 H A = %5
FAE ERAHEEREPEE . RERBARER . MR N LEREER b
K (3 . NCAI FEFZERS T, 2007 0 pUANLAS 7S] SEHETS I
WA (LAMDA) JHAEFT K.

WrFE 05 17 = EAFE N TR e HLas2E ). Bz s .

fhEEEEEINTTRE BLEE) .

FT3RI 558 % . 2012 4E24i% IEEE Fellow F1 IAPR Fellow ([ Frfs a0 51 2%
£x2=+4) , 2013 4243k ACM Distinguished Scientist (ACM 75 Hi Bl 5 Fid [F
WHEHLF 2 (CCP) 1, BUNKH M B A2 ACM A HMFEHEF %% 2016
T, 21k AAAIL Fellow([E R N TR 2 R ERA 222 1 (AAAS Fellow),
1% ACM Fellow; 2017 4F 2 H, 4k N TR RSN % AR 2 AAAIL 2019 2
PRI TR

TR IR SOR AT 19 5, 5 R 965 K.

TR RAE

8 3 A5 A : Multi-Instance Multi-Label Learning with Application to Scene
Classification
KFEHTIIZW: Advances in Neural Information Processing Systems
RAEFEH: 2007
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URL: https://www.aminer.cn/pub/53e9ba6ab7602d970468ce75
S| FH%: 535

#5& (Qiang Yang)
(R SE P PNE L

Qiang Yang (#752)

2 Chair Professor. Chief Al Officer. Director

|ZEzE D-Core

W Department of Computer Science and Engineering,
Hong Keng University of Science and Technology/WeBank

Y, (852) 2358 5762

B cuangBozeust bk

©Q Department of Computer Science and Engineering, HKUST Clearwater Bay,
Kowloon, Hong Kong
i BEXE
2020 Al 2000 M, fi ial Scholar Award in AAAI/LICAI

2020 Al 2000 Most Influential Scholar Award Honorable Mention in Information

and Recor
@DamMining  © Tramséer Leaming @ Machine Leaming Collaboratve Fiter.. @ Activity Recogriion
1938 2000 2005 200 015 w0

Mo T 1989 FIRAF 1 B 22 KB RNURL A L 2 . IR SRR 0
U AR 2R B0 THENURES R TR % R AT . RERH TR . il IEEE
Fellow, IAPR Fellow, AAASFellow, ACM 7 HiRl4#5%, KDD 1 E FJE. 1989
£ 1995 FEATINE RGBT R EHL R BL IR SR #d%; 2012 4F % 2015
SEHVEAE N 7 FH 06 = OI0E 1 AE, 2015 4F, (EREREEIHENLS TR
FRFEAT; 2016 4, TEEWERHR =0 REARHT AT .

f At S 3EERA . 2009 4, fhEE T ACM T4 Transactions on Intelligent
Systems and Technology (TIST) FHfE & fmFgw; 2013 4 7 H ik A HE R N T3
Retros (AAAD Fitz; 2016 4 5 H ik AAAI UATER R ZE 51, [F4E, £ ACM
HE248 P [E 42> (KDD China) EJ#; 2017 4F 8 A fih 2435 Ay [H br N\ T8 BEBC &
4= (NCAL, [EFr N T8 Re U 3 i R I T E bR 280 B4 3

WAL 82 31 . BERIZIE A E Sh k)

i N TR Rew 7L 00 B AN N, 125 AR SR T A 7 A i
MRZEATTRR, JUHGTEeE Ay E N TR R (AD FE#HETZH (KDD) KRR T
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G FAHESIER . 124 N1k, MR T KR E 400 08T N LA se AR 12
IR, 51 i 20000 K.

PR IRE . PAKDD 2019 iR, 2018 4 AAAL AT REGIHTM
HIZ. 2018 £ ACM R BE LA RS & e 3 (ACMTIIS) . 2017 4F ACM
SIGKDD 7 Hiflk 552245 .

PR )R SURAT R 27 J, I HIE 4046 X

AR

WIhrA: Domain Adaptation via Transfer Component Analysis

KFEMAF]/2: IEEE Transactions on Neural Networks / A Publication of
the IEEE Neural Networks Council

REHFEAr: 2010

URL: https://www.aminer.cn/pub/53e9b029b7602d9703a8594b

51 %L 1795

T8 (Yong Yu)

D ay 'ﬁl' —
Metis3 DN 2 €5
Yo ng Yu iﬁ%) [Zice D-Core
= 5F
I Shanghai Jiao Teng University
m SR

X. 021-54745879 * 601
B wguBapex,sjiu,edu.cn

Q Yi-Fu-Lou Building-311

*0 EEEE
2020 Al 2000 Most Influential Scholar Award Honorable Mention in AAAI/LICAL
@ViehFages O SemanticWeb @ SearchEngine O Information Retveva. @ Machine Leaming
1299 2000 2002 2004 2008 2008 2010 anz w014+

ATE T 1986 FIREEARINVE R2ATFENRE R+ 22400 . BN BIRAZIE K
FHER . HEAE T, 52 E S BURRREL . T 1999 & 2009 FEAEAT AT @
KETTFENLRE] AT
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WETETT A2 Web $2 K 4230 15 R P2P R, i Web, AL THE
(Ontology Engineering) 1754k M -
£ WWW. SIGIR % i %2 [E B £ UURT IEEE Transaction 2533 FRE T 60 42
el M T “ AN SEES” AR st, Oy BigA K A R
P = RIRFE W2 — . 8 2R BAE ACM E BrKZEAFRT 1T 5 28 P X e
PSS —. A ANRIE, fE 2000 SERRIEP I, RS, £ 2002
FRRIED, 2835, SR RS EM . 7R 2005 FERRFES, X IRFERAF
AR, MOAEEREE 5 MR AR . 2010 2 H 5 H, HBAH=IX
FREFEE, Ak BRSOV S S =Pz iaREN) =R .
PSRRI ZS : EIRAT E RPN g e R 2 6 T, R4S BT —
FENRE” RN B e EIEEREN N7 ¢ BT i EAR S
A EIRPAIERARKR” 2 W, JHE RIS R Lig#E &Ly
H. OtHHIRDY OBBHIRD F+ 2 FKEARaIHRIE.
TR IR SO AR 15 /6, 51 1605 K.
GEARRIE
& 3CFr@: Robust Subspace Segmentation by Low-Rank Representation
KFTIIZ W ICML
KFF4r: 2010
URL: https://www.aminer.cn/pub/53e99ceeb7602d97025a6058
51 % 1330

7KJ& (Tong Zhang)

AR AR
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FEERE D-Core

Tong Zhang (EKE)

= 5

Il Department of Computer Science and Mathematics, Hong Kong University of
Science and Technology

o FEREASTE AR SEE

Y, (852) 3460 2631

= tongzhangBrorgzhang-nl.orgztongzhengBust bk

& hetpfwww tongzhang-mlorg/index html

& hitps//wewe.cseust hk/admin/people/facul_/ profile/tongzhang

& https//scholar.google. com/ctationsFuser= LuriuYAA AL

@ Mashing Leaming Greedy Algorthm i Semi Supenvised Lear, Decision Tree @ Suppon Vecter Machi

<o

1597 2000 2005 o 2015 3

GKIE T 1994 AT E FER /R KA HUE R RAL R 1, 1996 3R
AR R ENL R A0, 1999 A AT WA Rt HALE LA, ST
WERH RS ENAIECE R 807, RER M E RIS 2 Fellow. ik
Fe—ANLER 2 KRB o b U B R 44 2 . AR SR TV M LR 4t
TR IBM BT TR0 7T 51 HERR AT FT e FATWTIT 5 . 71 BERIT FE e Bl e A AR
B seie = 715t N 2017 4F 3 I EE AR Al Lab :4F; 2019 4F 3 H 05
TIHHARRHEEARN, T AR EERRM BT TS S8 % F4F .

FEPARMHIAFEARLE NIPS (M5 BT R 8t R2s) |« ICML (FHFR
PLERF I R4e) « COLT (B JHpRay) S5 PRIMLAS 2 2] 23 Wi B4t
T, PLAIMLR (HL2822SIHFFC 1)) F1 Machine Learning Journal (HL#%%:>]
BT FER RN TR R MTIRZE.

WAL A S ST BRI S . KB Geit ik R N 2%

At SR ZA T NI RIS R 5K W SN 3% [ [ SR A B K B R K
Fihgs, Hasud 2 EEEREEE S (National Science Foundation) % Biiff

REHEHFCIA .
TR PR SORATE T F, 51 & 1047 1k,
GEARIE

WICHR: Learning With Structured Sparsity
RFEHFIEB: Journal of Machine Learning Research
KAH A 2009
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URL: https://www.aminer.cn/pub/53e99a85b7602d97022f9ef4
S| FH%: 569

% (Deng Cai)

PIPNE 2 €id

. RERE
Deng Cai (EZ) -

= HE

M College of Computer Science and Technology, Zhejiang University
W FIASFTRER SRR

. 33206621-522

B cengoaiBgnall conpdergoaiBoad. 2 ju,ed

DyloAsss]

n
M omm: e
2020 Al 2000 Most Influential Scholar Award Honarable Mention in AAAISLICAI

2016 AMiner Most Influential Scholar Award in Multimedia

@ image Retrieval Principal Compenent .. @ Dimansionality Redue. Information Retrieva.
@ Manifold Learning

2001 2002 2004 2008 2008 2010 2m2 2014 2018 2018

FBARIFEE UIUC KR 2 hr, DR KA L B H AN 1 5
IEEE TKDE %i#Z. AAAI 2017 11 JCAI 2017 %R FEF&R 4%,
A EFENAEF ] ORI BN S
Z 510 H ARG 2013 £ 2017 FERHEH 973 HRIFH T H 2013CB336500 “#t
ML AE BAE IR T 54248 7 . 2013 & 2015 fE[H K H AR SN FH HER
FETH 61222207 “ B HEEBATTEL” © 2012 % 2015 EE R [ R F 2 FE 4 H CHF
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