MBFFIRARER

BT E 8

ISR
ap!!!=

43

g M H M A

A Wi, WAL, NICDE

b e

05l

WA AL, e, HREZEH K
RiRE R, AAZBERBERAGE LR, A
MRS A ik | 542, Bethod o Xok3k
B A TR, RIFHF S B ATEH
FRBEGK, @AM EBKGKIES, &
G VAFER B AR BB FIERTE
T TR AL RS A LR TR, A
M4 F 2R L 2%, w0 B 3K Snin Fo 18
LreREY, FEEFIE—EA2E L
o T HEFTRGRE, BEASWRARA Y E
AR BRI KT B EHIERKES
EMERE, MRk T MES T ey B A 2 sk
N TR %A W5 3] e B A Oo A S R
B, E BB TR KRE WK BRI
A, BMEFIEARNKTEKR, 44
ELHHE TR EEBRET EWIE, &R
KB RAE ST AR LG TR F

B, AR R FAR RS XASE.
HEMA LA A EFZEALREE SH
f?ﬁ 3@& [2-3] i

ATAHGFREEFIZERZF LTS
SIRFR A 2R A —F gk, BFE R
AREHIAEEZLELAR, LFET#
% A AR Y, T R RN
Bk RS A — A MER, PR T A
AR L (O IEARITRIE e R AR TR );
B8y AR T A AR E, REHKIEEZN
PR, BE R LA MR, MEMK
st RARICAE R GR B T AE T H EAREE
EAERE G 7k I, WA ) A AR AR
X, WEBEHEE, R, BRI
ko ATHEGFELESI A EHEH K,
A A KA T RIEAARARMEL GG AN Sn,
ST A4 A SR TR ) R R M L
oA, RARBRGZER, LEE




MBFFIRARER

Zipdat, ATAMFLEESIAEAR OHFEEFIREFRRAEHRAH LA
KR FRBEA KR, @75 TAMRINA Bzx— (LHE1) ., BEAFCHELALES
KRR, EASA S EHEREER 5 L[ ) () ) | A At

ik R AL ERIKFT 2013 8 o -
Ri#mggr%l’:ak/i\ “"]_—ﬁﬁ/fii/ai%” [5]’ T #%ﬁﬂt = U:{'le:xHZ,“.xn}s ;‘d\:‘c}’ X; 7"77h:‘$

B0 K A0 s Ao B By, AR AR E R T A R A AF
KA 2 T I T A EF AR EGREMERER G=(V,E),
P EPmREVETHRAE, GIFT AR
SR TESELRE TS Tk, 2 R B R R R
B AR A AR R T e MMARE, FREEFITRETETH
ARE R R, BARZEANA L0 HIEL
TETENFEEFIRMER srarhssins, Kmsaems
EXSHFREFIHZP, ATH AEoh9s%k,

i

classes
e
001 00 0] 100 .
10101 0 Lo s
w=l010 2 0 y=100]2%
00 2 0 2 001
01020 0005
(a) IR (b) SFiEAER () tasE

E1 RTEGERESS

EAREEHRIRP, RFOAREHEN SO BERMARAEE THELSR, FTHEMG
WERT, A AR LR EEanR Ltz 2MhALPAERRT 5P L
AREF S, AT EAREAAAAT LOFRL REE AR, TAEE KK B F
kBB THARE, ST EAMEAK, %
HAARE AL H I ARART &, 40T Y’ =argmin tr([Yl'; Yu]T I:iu i/u }[Yz ;Yu])
SGAR AL T — 5, B %R TA2LE R, Y,ef01 "
FAPANT & ME R A A T AL, T AR ()
SER—AERF, AFERAR LR REH HF, X Y, 5 A RATIEH A A
B, HEEBAEAKF ETRAET ST X FATIDHE K MG AT LA, [ = {Lzz Llu:|;%
REA, LR 2 e R HH Yk a L,
E RS, m kA L EMER MR AREEGEERMER, A (1)




MBFFIRARER

0 Y, o, T AR R A8 64 ) X R A

Y, =-L,LY, (2)
Sb 7y kil At AT A R BEAT AN R AR A TR A
HAGMEFRELAIFAL M, SFHLE
Bagik % kAR T AR, G35
B fe bl — sl E g " AT AN ER
1 5 ik

1.1tz [a) &
ATHGFERESTE2AHNERE
AR R, BB HEERENFT L
FRIGAERCER, QiefTHhER,
VA B AT 45 AR & P 1 e My i sk R Rk
o T PR FFAE A 18] 4G By 3R AT 45 A hg 9] A4,
B AT 2R R 6 7 ik M E ¢ AR R k-
RAARE G ik kI B —A 24
TN WM E, B THRGIKGERTY 5 7r’l?
XS, lﬂﬁtéﬁdﬁiﬁii?rﬁ%ﬁ% Bk H R
HHEH REXLAHRE, &ﬁﬁw%
BAREORETZRZ, BWEBRAY
AETRAEZZETIRGIESH T L, 4o
BB, AEELREE, EXLFH
TREWAMEHMZEZRETAPEFIHELT
AR IES A, YAHETRESERS
BE R T S REERE, e Ei

SRR EEE ST R 3
IS EREREA A EEEET T RPN

BARYGFEEFIFER RO RERZRF
Z—, BAl, defTARYE ML IR A E e AR A
B, R A BRI R R AL,

1.2 EARE

FRAGHGL, AAREEEFEI0F
EEM, ALEXATHOFEEFIHKRL
IR T4 T 8 2 A F Rk 1,

(1) BREIZ: SHAHFARALTR—R
kER, CAEMRKGMET AR R
., B AW, RRAASHFERG SR T
RAREZHALEFRKEERKRARK, Bk
K2 RAFICAE AR B A B AT A A2 1)
B A 09 HR E Fe M B K 3R

(2) MEMRIEZ: =T —AMKRLAT 5
R AR ) 4?]3&&6’3*%45' ERKGBET LA
MBI AL, XT—BEXEZXEBEANS
IRAF P, A ﬁ]kgz’i%?a#)‘r$4§i FEE
B F AR, M A BT R e %) &
&/ NPk B ded

BEHEAT, BEBEFABMEELL
RF TG, o 3 F B T 2% 69 AR 4 42 Ao

B EraF e, AT HEGFNES T H R
TRXEERKGERE, KREOHFRTEN, 4
T X e R AR e, R BREGHERR
LR AR Bt A A M A, R AL 3] B AL g1k
A B, e TR R B A, K
FER>ENRBRGE LT Em s
WA R T W B R R — AN E R AT R
AR

2 ItHiE Ti#HE

21 ¥ IEEEFRFS
Rl FWEFITEM, £3H5IAFA LR
AR S — K ERRY, A gtz
bR AT PRIk — s RAFIEAE AR ST RN it
ATARL, RBERX LRI GERTH
%}ué’a BB, LR EAE T el AR
e &) kIR Rz A se. BR, Eak
h%“ﬁ%7%£¢%7ﬁ%é,ﬁk%m
HE AT RARICAERSEATA A L 2003 47, Zhu & 1

3 2k




MBFFIRARER

FARRBFEHFIRFEREFIMES
AR, EIRNFF AT S AR #6228 09 K al
L, B ik, FRAABEABRERTR
RKBF ey HE AR S B ATARIE, R, SuF !
#—F AR T 151E L4k A & & (Rademacher
Complexity ) ¥, @id g/ LagFan iz £
BE, AMBFLGLRRAZEZHHR
BTN TARL, ST R TGS
b, BAMAL, EFHFIRFEEESF
] 0 BRA 5 R A — AR B R B ROy
AAR % 19 2k R

2.2 EEEIEEHER

EEFERY, T EAey LM, B
Rlgdt S RE, RT#LMAEEREH K
Wik, EIRS ERAY, A PEAEAEHMAN
B 5 RS, T PR BT EH1S
i, TARBRGEEFRZE Y, EEAEE
KEW MR, BREGENLAANTSEL
A 45 ) B XAl 69 AR HEATIS B, 2R R R
R, X sk R P AS B GG AR K B AR AR AR A
ATEFHNGEZHARXETAN A A E,
X EERAE T T TN, ERAER
8k mh b A AT xS B AT G, AT S BLAR
Aoy sh AEit,

AT EX—FM, SuF M RE TR
TS EABA ENERNS ST HF X, @
FIN—ANE EEBLESE, TR R
AN LA EAE %3] b oy RAFRAE R T, K
MK H T AIGEGH R E, K
&t EAF T A2, B3 ERA N
MMEEFIIANT BBEEF &, FRHALX
B AAS BT B B R B e AR &
A +oo, M A R A L0145 B ARG

12

B EAMKRER T, WA (2) Fiw, LP
AREEBEARRT ELE, LxkeE BN
AT WA TITOHA LT A A R H
AROHAEESA K) , EFF5 G 28
T ABE A T oy 7 F2 LI

@ @

M2 R ENEELE
Y =Y, + I .K) (I (KK) (Y-,(K)

(3)
HF, T,=L), % RATCH KPR 4
SR T, (K)(T, (KK) &
B EAE AR, s as T, P Ak As T
AR, IH, CERBAERERZITH
— AR B 4B TR Y i ((FW(K,K))_1) , A
FHBA R FIMRKRRED., MEAFRHE L
At EHE L2 EBE £ A9
BAE 5] ) F ik ST 5 PR T RAFLER
RN T B AL T A T A Al R
TAER P

2.3 ¥ BEZINSNEX
HHERFERARFUEFIT P @E GG
FTRMHZ—, MTATANFEES I &
R EE A A, et A
Z2ERON), LEBANAFEEBINE,
MR T KRR B, B b de T2
SEEEF TR R, AR




MBFFIRARER

##.% , Zhang"" & 2009 44 B Nystrom ¥
WA e AR AT B e HLAR R K P) AR, A2 iX AN
% AR R RRARIE A AP 4B IS 2 OE 5 6 B
Fergus % " 32 th £ 4732 T & 4% A B 35
LAY R ARG, AR kA R
Y BT 4 B 09 BHE 5 EARAR AT xTaX sk B A
Liu ¥ "R EE T EGER T X, AN
Beg ¥ BESEFFER, AROLBRT AT
KBIEEG S RPA, 22X —FERAL
W BRI R4 b, ATRR B AR
BB ¥ 7 2 RBEAB K ENME, AER
PR £, APtk —FA, Su F UV A e
MBPIIANT HHEMAL R, TRETF 8
FIH XN, AERF IR DGR,
VAR S Fekh S 2 A6 RIEE R, Ak
RIT Hikeg ek,

3 A v

ATAHOGFEEFIHRKTEKRS R
BPAE ) ZER, T aRELE LR,

3.1 £YE G DT

EAEYGBABRG I, BRRKEZHAEYD
KIS B IR 20 R R AR A AF
B, REEEEEAFHREIERZTHTE
AerEw Koy LA, #ATAIIRTT
R EAFSWAERY, B, defTiF %
B3 8 M3 A B oM Pt 2 sk
B, £—ANEFTHAMAGHR T @, ARG
IR AT MOEITT KEWK L, F
BAHHFBEF I HEkp R THERHRER
BT e mieny 2 @Al (wE3HFR), v
T S F B A 0 B 2 kg o) PO o

.
“
. "

3 FLEEB¥IBHMARTHARSE "

3.2 XARDHT

FUBEI GRS AERER
RIEZTAEABRHEA, W TFTLHEMGE
BEK, WWHBIG KGR L TRRIAITA
IAFRW R AT, 2 FBEFIR
BT 28R RS %, He F PR BT
B4 B S e R R AR 4 A0 o ik,
AR BRI AR, AARE
JafEit B E, AATRAGWEL RS
JF T AR S A R XA A RART
Thk, R, HuF PR B HEL BN

7B RAE A ER R, 5IANZF] LDA 5 0=t
MEABAGELF P, KM EIT FA
0 MR LA K
3.3mHEE

i 5 5] a8 i K BN R T R = 3k ) A
K, TR FIR Y AR 0 Ak Ao B A5 I
A, R A RKEIETF T PO — BRI,
ATHEEZINSHFFIFETALSY
AR AR BB T 3] el F 0 TATITRIE,
EERZH Tz ATRER
B3k d T H T ARIFERAEM AZ




MBFFIRARER

B AGARLE R, T A S ] AR
JE WG kA, Mm TTAAE B B e K B e e Ay
A, TR 2R AT BRI
&R A P

4 ERIE

g2E 5 FNEE, ATHOEEES
KA THRRORE, ERSTEGERNT
Z# TR, JF&E 8 A TR % 5% R A
Vo RAFERBEGRNAGLEIRS A
A 5T 8 19) A1

wh, B ELESI T EEHEMS
R, —FmAIEB Ak ELEE
AT RFRIEZI “4” FBEFT,
BEA AT RAFRAERG, BEERIRER
#I, R LA TH, B, dofTL
H Ak B AR TR AR, ME R R
ERARSENAERRE, F—T |,
A LMo L ARG Z R, AT A
FAZAAT K B ARID, 122 X K AFiTEF
FERE, RHEARENSRE, L2

78 3K

8 3% 5, AT F A A A X R R =
HAREREAF BT I AR —NELR
w57 e BT

HoR, L RAREST T ARENFH
—RAZFRT EBRF— R3] EZ A,
ZE T RAG £ E, 2L X LG EE
AR REG SR EINEKIE, EIN%HHK
BB ARGE LT, REANZ WKL
EAZIRKRAR, —RABEE XGRE
AP 2R &AL S G B I A, AR
ALK T SR tERE, Bk, T4 & RE
FIFFEREFIHRE, AoAAAL
MR BT RAFCRER R R RETH
WAL R @, — & F e ¥ BERE
3] Ty ik 0y 2R R R A 8 e Y P R
TRIFHHR P MAERESFIZLHR
ARERRE ARG LR, X
MRHFEXTB#ITT REWKE, 4
REFIAEFEEFIMBGERGL G A
AR EH S LAY, FBAT RE
R PO

[1] C. Lynch.Big data: How do your data grow. Nature, no. 7209 (2008): 28-29.

2] BEL. EToEMFEESZS . BaitER 39, no. 11 (2013): 1871-1878.

[3] XEME, X5g, TifEek . FEEZI7% . TEYIZIR 38, no. 8 (2015): 1592-1617.

[4] Liu, Wei, Jun Wang, and Shih-Fu Chang. Robust and scalable graph-based semisupervised learning.Proceedings

of the IEEE100, no. 9 (2012): 2624-2638.

[5] Zhu, Xiaojin, Zoubin Ghahramani, and John D. Lafferty. Semi-supervised learning using gaussian fields and

harmonic functions. In Proceedings of the 20th International conference on Machine learning (ICML-03), pp. 912-

919. 2003.

[6] Subramanya, Amarnag, and Partha Pratim Talukdar. Graph-based semi-supervised learning. Synthesis Lectures

on Artificial Intelligence and Machine Learning 8, no. 4 (2014): 1-125.

[7]1 Zhou, Denny, Olivier Bousquet, Thomas N. Lal, Jason Weston, and Bernhard Schélkopf. Learning with local and

global consistency. In Advances in neural information processing systems, pp. 321-328. 2004.




MBFFIRARER

[8] Belkin, Mikhail, Partha Niyogi, and Vikas Sindhwani. Manifold regularization: A geometric framework for learning
from labeled and unlabeled examples. Journal of machine learning research 7, no. Nov (2006): 2399-2434.

[9] Liu, Wei, and Shih-Fu Chang. Robust multi-class transductive learning with graphs.In Computer Vision and
Pattern Recognition, 2009. CVPR 2009. IEEE Conference on, pp. 381-388. IEEE, 2009.

[10] Zhu, Xiaojin, John Lafferty, and Zoubin Ghahramani. Combining active learning and semi-supervised learning
using gaussian fields and harmonic functions. In ICML 2003 workshop on the continuum from labeled to unlabeled
data in machine learning and data mining, vol. 3. 2003.

[11] Hang Su, Hua Yang, Shibao Zheng, Sha Wei, Shuang Wu.Towards Active Annotation for Detection of Numerous
and Scattered Objects.Multimedia and Expo, IEEE International Conference on (ICME), 2015.

[12] Hang Su, Zhaozheng Yin, Takeo Kanade, Seungil Huh.Active Sample Selection and Correction Propagation on a
Gradually-Augmented Graph. Computer Vision and Pattern Recognition, IEEE Conference on (CVPR), 2015.

[13] Su, Hang, Zhaozheng Yin, Seungil Huh, Takeo Kanade, and Jun Zhu. Interactive cell segmentation based on
active and semi-supervised learning. IEEE transactions on medical imaging 35, no. 3 (2016): 762-777.

[14] K. Zhang, J. T. Kwok, and B. Parvin.Prototype vector machine for large scale semi-supervised learning. in Proc.
Int. Conf. Mach. Learn., 2009, pp. 1233-1240.

[15] Fergus, Rob, Yair Weiss, and Antonio Torralba. Semi-supervised learning in gigantic image collections.In
Advances in neural information processing systems, pp. 522-530. 2009.

[16] Wang, M., Fu, W., Hao, S., Tao, D. and Wu, X., 2016. Scalable semi-supervised learning by efficient anchor graph
regularization. IEEE Transactions on Knowledge and Data Engineering, 28(7), pp.1864-1877.

[17] Liu, Wei, Junfeng He, and Shih-Fu Chang. Large graph construction for scalable semi-supervised learning. In
Proceedings of the 27th international conference on machine learning (ICML-10), pp. 679-686. 2010.

[18] Su, Hang, Jun Zhu, Zhaozheng Yin, Yinpeng Dong, and Bo Zhang. Efficient and Robust Semi-supervised
Learning Over a Sparse-Regularized Graph. In European Conference on Computer Vision, pp. 583-598. Springer
International Publishing, 2016.

[19] Hang Su, Zhaozheng Yin, Seungil Huh, Takeo Kanade.Cell segmentation in phase contrast microscopy images
via semi-supervised classification over optics-related features. Medical Image Analysis, vol. 17, pp. 746-765, Oct.
2013.

[20] Kun Xu, Hang Su, Jun Zhu, Ji-Song Guan, and Bo Zhang. “Neuron Segmentation Based on CNN With Semi-
Supervised Regularization.” In Proceedings of the IEEE Conference on Computer Vision and Pattern Recognition
Workshops (CVPRW), pp. 20-28. 2016.

[21] He, Jingrui, Jaime G. Carbonell, and Yan Liu. Graph-Based Semi-Supervised Learning as a Generative Model.In
International Joint Conference on Artificial Intelligence (IJCAI), vol. 7, pp. 2492-2497. 2007.

[22] Wenbo Hu, Jun Zhu, Hang Su, Jingwei Zhuo, and Bo Zhang. Semi-supervised Max-margin Topic Models with
Manifold Posterior Regularization.In International Joint Conference on Artificial Intelligence (IJCAI), Melbourne,
Australia.

[23] Jun Zhu, Ning Chen, Eric P. Xing. Bayesian inference with posterior regularization and applications to infinite
latent SVMs. Journal of Machine Learning Research, 2014, 15: 1799.

[24] Liu W, Wang J, Kumar S, et al.Hashing with graphs. In: Proceedings of the 28th International Conference on
Machine Learning (ICML), Washington, 2011, 1-8.

[25] Zhang, S., Li, J., Jiang, M., & Zhang, B. (2017). Scalable Discrete Supervised Multimedia Hash Learning with
Clustering.IEEE Transactions on Circuits and Systems for Video Technology (IEEE TCSVT).

[26] Li, Yu-Feng, and Zhi-Hua Zhou. Towards making unlabeled data never hurt.IEEE Transactions on Pattern

©



MBFFIRARER

Analysis and Machine Intelligence 37, no. 1 (2015): 175-188.

[27] Li, Yu-Feng, James T. Kwok, and Zhi-Hua Zhou. Towards Safe Semi-Supervised Learning for Multivariate
Performance Measures.In The AAAI Conference on Artificial Intelligence, pp. 1816-1822. 2016.

[28] Weston J, Ratle F, Mobahi H, et al. Deep learning via semi-supervised embedding. Neural Networks: Tricks of the
Trade. Springer Berlin Heidelberg, 2012: 639-655.

[29] Kumar, Abhishek, Prasanna Sattigeri, and P. Thomas Fletcher. Improved Semi-supervised Learning with GANs
using Manifold Invariances. In Advances in Neural Information Processing Systems (NIPS 2017).

[30] Li, Chongxuan, Kun Xu, Jun Zhu, and Bo Zhang. Triple Generative Adversarial Nets.In Advances in Neural

Information Processing Systems (NIPS 2017).

SO 55533333355533333333555333>3335555>3>3>>>>>>>>

LIS

FHEARFTENBFEFERRZBEFETR, CCFHENAR ERXEZRSER, CCAIHLE
F3HEWERLSERE R, & CWPR, [ICAl HE R W AMALKAX04E, A%
#WAAE TPAML, TIPFERRBFFRA, UKICML, CWPREFER2WHARKAER 2 ZE
RBFHA AEARKFFESL, 93 £S5 NERLAE, YHRBMICCAL “FHE£H" |
ASS By “BEBX” SEEET, FERATFENTENAR ., PBEF.

il &

FRAFUENAFEHAREZE LR 4L, % CVPR, IICAL £ E Fr & WA HFl X %
WXHL0H, SAERKEGEFATERHXLELE, YHCCF FAFE. 4
HHRF L EFE kY B ¥ e.

ERAFHENA S5 R ZERE L, £ [UCAL, NSREE RS WA FI LR L BB X,
UIRBERERFE BRI RFE A,




	1
	封二
	目录
	第12期
	60P
	4

