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Weakly Supervised Multi-label Learning Using Prior Label Correlation Information
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Abstract: Multi-label learning is a very important machine learning paradigm. Traditional multi-label learning methods are designed in
supervised or semi-supervised manner. Generally, they require accurate labeling of all or partial data into multiple categories. In many
practical applications, it is difficult to obtain the label information with a large number of labels, which greatly restricts the promotion and
application of multi-label learning. In contrast, label correlation, as a common weak supervision information, has lower requirements for
labeling information. How to use label correlation for multi-label learning is an important but unstudied problem. This study proposes a
method named weakly supervised multi-label learning using prior label correlation information (WSMLLC). This model restates the
sample similarity by using label correlation, and can obtain label indicator matrix effectively, constrain the projection matrix of data by
using prior information, and modify the indicator matrix by introducing regression terms. Compared with the existing methods, the
outstanding advantage of WSMLLC model is that it can realize the label assignment of multi-label samples only by providing label
correlation priors. Experimental results show that WSMLLC has obvious advantages over current advanced multi-label learning methods

in the case of complete loss of label matrix.
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< .ZI[S” +IZ;[TRT 1,TRY, 2+ 2 425.J [TR],E; let, —25,[TRT™Y; +4kz;sijtik[RTT]kj lgf,
i,j =

jl
X HBRRE(S) P AR 3 10, Sadio /38 AR(17):
ZZ([XW]ik _tik)z < ZZ(ti _Z[XW]ikfik(1+lgtik _1gfik)+[xw]i2k) (17)

i=l k=1 i=1 k=1
PRI, K H AR RRE(S) 5 2 T 58 3 IR O AN SE 0 A S A7) ICR B 5, a3 B4 T _E5¢
(17 OeAe H b

N N C

. 2
g}l% izl” X=Xl s + Z:: KZ: RT I lgf +

N s c . 4 N
/11_21 Sij +kZI[TRT [TR |I tl 4%;15.1 TR J|tj| lgtﬂ ij[TRT ]ij + (18)

i,j= j

N C 5
ﬂZZZ(tlk _Z[XW |k |k(1+1gt|k lg |k) [XW |k)+i$ z ”Wk WI ”2 rkI

i=1 k=1 k,1=1
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SR (18) Kk F I AN 0, ?%'@IJE@ EE /I
4112['I'RT il TR J,——4ﬂ1Zs,J TR N "t +ﬂ,{2t [XW]]I i tl J—O (19)
jl I

i=1 j

I 0T A (19), T F] HMEE T 1 1 A% (20):
¢ =\/_izfj3| +\/izzfjf; +8]’lujlfj1(22'lvjl + AL[XW ;)
! auy
Horr, uy =[TRTTTRI,, v, =[STR], . JL4k, MEHT0Q0) T, T o amik R 45 RAERE, T FoRmtsn b
— B EARIS B FR R BE.

B, TR TR AR T, MUY AN R 18 i, K T (845 S 50 0 B0 DS T B AR, AR SCKE RS
T AT AER T T WA RAREEAERE, & U TS FZ[0,1]. 9 GRAIE S5 46 10 45 o R AN REAS 1) L
PREEEYE, ASCLL z ABEETRIY, MOTR > 2 i, wEARRE j LA REA I, BN R AR RS Yi=1;
WA A FR%E | AETHEA G, Yi=1.

&% 1. WSMLLC.

N TCARERARAE X, PRBAHSHERIE R, S84, 4, s,

Bt X AR SHBET

W

1. BEALBILA G RE T,

HE

2. [HEMFE T MW, fHAXG)ERS;

3. BEFFES AT, ATHARXA2)TH W,

4. [EEHBE WORLS, i A 0Q20) 8 T;

H s

A 3T 3 AR RA R, BN TP E R P RSN R N EIRE. 1R, S T
TR, AR KA E MBS, TH S MM EREMNT O(n). L', 3 H, W E’J%ﬁmmﬂ’]m)ﬂ'ﬂ#T
Bert sk Rk, maRA3)arsn, HEBE Ve W) = Trw," (LXTXW )]+ Tr=24,TTXW, 1+ Triw, 2A4LW,"]
i IH] 2 24 5 2 O(ND*+D’C+DC?). feJi, IR 4 v SBr T 2 S ol i 42 1) FI s o B 1) B AT Ak, H@JE’J
R R, WAL OINDC). Rk, B AL 1B RIEARECh n, B4 1 R R & 2% R AT ik
7 O((ND*+D’C+DC*+NDC)). it al 4, A SCH7vE (K F 5T A AR T REA 285 N S 2k P iy, AT IR 9 (1
PORENE, 1T AR E A 4R (10 22 AR 2 TR (1)

2.4 W& 4ERR

EIE 1 SRS 1 iR, WSMLLC (¥ B Ax 8 BoE 1.
P 4

(20)

N N
FSW.T)= 3 1% = X llo S + 4 IS —TRT T2 +4, [| XW =T [I2 +2, > | W =W, |[; Ky 21

ij=1 K,I=1
ACHI S, W, T ks bk h 3R m S, W, THIME, I S™, W', TRER S, W, T 4 a1k bk
B, R A Uans bR it S, W, T, S, W, TR H B, T

S* = argmln Z H X X Hz SIJ +ﬂ“l Z[ Z t|krkl J|j (22)

Sef0,1VN [ s1=1i, j=1 i, j=I K,1=1

F(S"W,T)<F6SW,T) (23)
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SRIE, BT WK ST I A RS M B 7 i, DRI B B K0 AR R £, DRI T L) A )
F(SW.,TH<FGW,T) (24)
S, BAE T T AT AN 2 38 00 A o 5 £
T 1S R0 TR b SR s, ST O A R K LA LU S, S iAo 62, BT — b AR o 4
ISR B S 2 T 58 3 S AR () =20 (s - 2, Gbaf)* A @) =20 3 (W -6,
T 24§ 25 B AT B R B3 2 B 5 3 S R M) =200 (5= 2 tlity) T fa(T)=
SN S (IXW T~ A RTEA, R S (SO R AR5 2 AT

9,(T. 1= Zi’t‘jzl(s; + Z:::l[fRfT]ij [-I:R]ilt?l /fj3| - 42:::1%' [-I:R]ilfjl lgt; — 2s; [fRfT]ij + 4z(|<:zlsijfik[RfT]kj lgty),

BOKJR, 553 TS g,(T.T) =20 Y0 (th — 2AXW 1, § (1 + gty —1gf) +[XW ) . IR T =T fH45:

9,(T.T) = f,(T) (25)
XY TRTTYTRY /6 = (X, bafy)?, TR
g,(T.T)=fi(M (26)
M :
0,(T.T)+g,(T.T)= i)+ f,(T) 27)

X T =argming, (T,T)+g,(T,T), AT g,(T.T)+09,(T,T) (AR A 22l i HAR R HUE, T nl LA
!
(GEE

9T T +0,(T 1< g,(T.T)+9,(T.T) = fi(T) + f,(T) (28)
FE2 R0 AR, g (T, T) Al g, (T, T) Foi f(MAI R(TYBORE K88 8, i
M)+ HTH<g (T T)+g,(T".T) (29)
Gt A E)MA K (29), 7T R
fTH+ HTH< f,(M)+ £, (30)
Bl
F(S"W"TH<FSW,T) (31)
W A AR 3, I b B K (S) MR AR 1), TR b R B N .
FRHIE. O

3 KB

FEIX 5, A SO S 25 BEEAT T VEAN B0 B A 5 PPAS . AR ST VR A SRS SRR BE AL BN T bR A
RAEFE AR B30 401, DL S8 OO A SAEAS ) 2 AN PR 28 1 00, gt e ) SR Tl L. e A 1) S 56 SRR
PRAE L BREZ M BRI SR 9 R R E R, A E BAMEEARSER, FitE T8 REEE. dkapk, H
B IR WA KT 2 AR RIS B DR R BT TAE, DA v vk SERG I, 45 BB AH SC g B, JRATTIE+% 1 %)
PE 2 bR 2 70 R DL S Z AR 2855 BRSO 1 S8 0 AR A SCHT 3R I ik TR RE, A SCRETh 7 241 H: 6%
JETHSL DT ARREA R PR AL R I, BEASK H AR AR B 8 A R Pt R 52, #, ME B0 2 R 28 3
URAE ST, ARG, I SR B TER IR LB, SREIRER WSMLLC MIFNIGE J1; dfm, X SE e sl fin
TSI TR BEAT T HEER.

31 BIEERTHRIEE

FATAE A TP 4 B AT SE5, (L5 Emotions, Image, CAL500, VirusGO, Mirflickr, Pascal07-Gist (PG),

Mirflickr-HarrisHue (MHH), Mirflickr-DenseHue (MDH)#! Mirflickr-DenseHueV3H1 (MDHV3H1)3t 9 444,
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XK AR 5 T 2 AN, H AR Py 28 0T £E http://github.com/xiao-OY/MLC_toolbox/tree/master/dataset/matfile
F1 http://lear.inrialpes.fr/people/guillaumin/data.php L33, K 251 T 4 4 4015 5.
2 EIHIRE
Bl gk HAKH  FEHH  BBHHE

Emotions 593 72 6
Image 2 000 294 5
CAL500 502 68 174
VirusGO 207 749 6
Mirflickr 25000 150 24
PG 9963 512 20
MHH 25 000 100 38
MDH 25 000 100 38
MDHV3H1 25 000 300 38

A SCK BRSPSy — 8 IR, L 30%; S E A A A B T R N e, A
77 S A BN bR 2 ) 7 IR AR M SV A . BRATTAE AN B 4 BB AT 10 IR, IFIESRIX 10 RE K
B 1)~ B AN T 22
RSB T 7 BT A S A SR I WSMLLC B HEAT LA,
() AWM 2057 MLRNNERT BiILASPE. iy F e 1 i ZR TohnvE Bod, DAk I i ol i 11 25
BEAR AN H0A B0 E R H 5

(2) B Z BRI )75 CNMF. 1205 14 SR 7 20 SR 1A R 57K B 23 A D 102 0 R bk i 2 5 4w
BEICFR, I e B N AR ORI AR 88 1) B B 2 ) 1) 2 S R S T 2R s 8 %o T e 288 e 1) e A 3 i

(3) I URBH i 2 bR 22 3 )7 vk PAR-VLSPL VI Z5 i A N RFAE A0 B 5 s B R B, B 1 3RS B AR of
PIRRZE, 0 FeAN G, ) A 288 7 DU 2 £ ZT S AR SRR B (1 A b, Sl K5 4) 0 18 el 1 I aRBIN
Mh R, RN RE. i 2% B AR RS B0, s K, RIDRET A 1 0 AR 1, b el gk AR Bl AN 2R
i), 5 AR SR AR i B H B 22 bR T VE TG VR A HE R AR BR AR L, TR AR SO o 5
NI 7S (B A, A L T A R 1 o 5 AR ST 1 ) s — 3

(4) AT G A5 44 FSLT, WSMLLC-J Al WSMLLC-RBF, FLST W] 1 & A< 3C 7 725 0 1 rl S2 36
LR SO — AR A g R B RV TR A AR I R S, AR5 B AT AR 1 5E BT, WSMLLC-J
F1 WSMLLC-RBF W& 55 2 1 A SOVl 5 S0 30 bn B AH SR ME R BRI 77 v, 43 AR 1 J2: jacard AHABLRE FH
1] 3L % 2L (RBF).

AR ILAE WSMLLC Fo I Ah LA L 5 v p T 2k B LA EHE S 4. X+ WSMLLC, WSMLLC-T
WSMLLC-RBF X 3 M5k, HSHA, A FA FEAE %A (107°,1072,107,1,10,10%,10% #4741, 25508
Sy S 2 BEE N 1/C. WSMLLC-RBF 1, il RBF MBI NS o B o8 1. T HAbxd bk,
FIRSCH T4 H P 45 TR B ) BROIN S8, WA ST AR P AR RV BRAE. SE5R FH VP bR vl 2 F O (E, %57k
PIGAPRZE RS T F AR I EIE A Z bR R A B, e mRra: 20T (MacroF 1) RO
) (MicroF 1)PO, SX B AN VR bR e & 22 b &8 2 3 i F RO FE AR AR, XX B AR bs 5, SR, 2%
PS iy
3.2 XMLERWLHER

N T IAUE ARSI VLA 80, ASORE Ik 8 Bl 2 bR 2 S AT T I, Jovh, 1 IRB 2% Ky ik
RV ZR B b, B VirusGO AR BEE N 5%(VirusGO M T Hl BN BEE N 10%). T E RS M/
J77 AR LA 4 5 4 {0.3,0.5,0.7 ), BEANEVE IR L 45 WA 3 RIEe 4 hk AT R, TRASEUEIOR, 22
AT, ORI 45 R IEAT TR A B
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# 3 MacroF1 75 £ FRZE T 773 Ltk gt T

PAR- WSMLLC-

s g Eb#] | MLKNN | BiLAS VLS CNMF FSLS RBE WSMLLC-J | WSMLLC
0.3 30255 | 29995 | 3489+ 3086+.0588 | .2458+.0431 | .3455+.0503 | .3629+.0168 | .3903+.0141
Emotions | 0.5 | “ 0 | 0S| g0 [:3338£.0636 | 2586+.0572 | .3597+.0397 | 3747+.0195 | .3082+.0134
0.7 .3402+.0563 | .2958+.0736 | .3786+.0581 | .3771+.0187 | .3997+.0288

0.3 2027+ | 2891+ | 3041+ 2541+.0403 | .2158+.0341 | .2615+.0307 | .3060+.0383 | .3314+.0191

Image 0.5 | “0ssa | “onso | 0773 |-2563£.0456 | 227640350 | .2581+.0246 | 3082+.0348 | 3328+ 0162
0.7 .2526+.0577 | .2319+.0428 | .2780+.0406 | .3204+.0196 | .3368+.0137

0.3 0s21s | 06955 | 0517+ .1491+.0036 - 16214.0080 | .1614+.0070 | .1932+.0095

CAL500 0.5 1 0115 | 0096 | 0123 |-1507£.0049 | 13440475 | .1601+.0079 | .1888+.0042 | 19520075
0.7 .1520+.0038 | .1467+.0079 | .1592+.0071 | .1626%.0035 | .1958+.0088

0.3 14535 | 2109+ | 2193+ 2121£.0365 | .1679+.0870 | .2020+.0436 | .2580+.0358 | .2641+.0344

VirisGO | 0.5 | Det | o0 | 076a | 224320206 | 188240716 | .2265+.0311 | 2561+.0428 | .2709+.0306
0.7 2455+.0273 | .2001+.0812 | .2465+.0249 | .2543+.0314 | .2670+.0278

0.3 o15s | 0383+ | 2055+ .1568+.0069 | .1498+.0071 | .2019+.0014 | .2085 +.0011 | .2102+.0019

Mirflickr | 0.5 | "0 | " 00s0 | “o167 |[-1364£.0079 | .1527+.0050 | 2022.0018 | .2087 +.0019 | .2106+.0019
0.7 1571+.0041 | .1525+.0050 | .2022+.0016 | .2089 +.0017 | .2097+.0022

0.3 0a08s | 0262+ | 1127+ .0987+.0101 | .0722+.0144 | .1075+.0021 | .1154+.0016 | .1153%.0030

PG 0.5 1 “i31 | o061 | o171 | -0996£.0108 | .0841+.0152 | .1069+.0035 | .1158+.0033 | .1150+.0023
0.7 .1005+.0111 | .0847+.0128 | .1081+.0029 | .1148+.0020 | .1175+.0018

0.3 0352+ | os0ol 1N .1384+.0014 | .1383+.0019 | .1505+.0018 | .1701+.0014 | .1755+.0021

MHH 0.5 | “5ioa | 0065 | 0110 |-1385£.0011 | .1384£.0015 | .1506+.0016 | .1711£.0018 | .1757+.0013
0.7 .1390+.0014 | .1386+.0010 | .1506+.0019 | .1711+.0021 | .1759+.0015

0.3 . 1012+.0106 | .1061+.0017 | .1580+.0020 | .1652+.0045 | .1753+.0017

MDH 0.5 | “5o40 | 0065 | 0234 |-1021£.0127 | .1063£.0008 | .1583+.0019 | .1595+.0067 | .1756+.0014
0.7 .1052+.0093 | .1067+.0019 | .1579+.0021 | .1639+.0047 | .1760+.0014

0.3 oirse | 053 | 1664s .1022+.0023 | .0995+.0024 | .1472+.0019 | .1703+.0075 | .1731+.0036
MDHV3HI | 0.5 | “oc |7 0oe™ | 0091 |-1020£.0023 | .0995+.0021 | .1470+.0021 | .1709+.0032 | .1728+.0035
0.7 .1022+.0028 | .0995+.0034 | .1471+.0017 | .1730+.0020 | .1730+.0026

® 4 MicroF1 78 2 b2 10 J7 32 _E it P fig Lb g

EETE Lt | MLKNN | BiLAS szRS' CNMF FSLS WS%LFLC' WSMLLC-J | WSMLLC
0.3 37784 | 3880+ | 3886+ 3180+.0618 | .2533+.0448 | .3522+.0503 | .3677+.0172 | .3943+.0142
Emotions | 0.5 | “ o0t | oot | g7 |:3433£.0654 | .2621+.0580 | .3628+.0408 | 3804+.0204 | 4031:+.0136
0.7 3457+.0610 | .3024+.0748 | .3812+.0599 | .3814+.0191 | .4045+.0287

0.3 2455 | 31295 | 32074 .2584+.0433 | .2218+.0377 | .2659+.0315 | .3078+.0398 | .3350+.0173

Image 0.5 | 0301 | 0272 | 0707 |:2585+.0477 | .2304+.0365 | .2617+.0262 | .3104:+.0342 | .3380+.0162
0.7 .2570+.0555 | .2357+.0450 | .2793+.0392 | .3219+.0189 | .3414+.0134

0.3 3182+ | 34604 | 1641+ 2081+.0132 L, 1805+.0121 | .2072+.0084 | .2633+.0135

CAL500 0.5 | “01ss | “o212 | opag |-2049£0117 | 171550605 | .1851+.0126 | .2593+.0069 | 2629+.0128
0.7 .2036+.0067 | .1883+.0085 | .1879+.0110 | .2065+.0061 | .2644+.0155

0.3 s611s | 2209+ | 2901+ 2772+.0407 | .2029+.0884 | .2038+.0447 | .3041+.0363 | .3275+.0501

VirisGO | 0.5 | “eo | 007 | Tiog |-2769£.0302 | 232540712 | .23714.0370 | 3102+.0437 | .3385+.0447
0.7 .2906+.0373 | .2308+.0896 | .2692+.0237 | .3058+.0463 | .3419+.0306

0.3 05715 | 1143¢ | 22048 .1835+.0090 | .1747+.0095 | .2282+.0015 | .2389+.0016 | .2457+.0026

Mirflicke | 0.5 | "= | 020 | o000 [-1830+.0109 | .1783+.0057 | 2287+.0019 | .2390+.0025 | .2461+.0021
0.7 .1840+.0070 | .1782+.0061 | .2286+.0019 | .2389+.0017 | .2452+.0033

0.3 113t | 12080 1124+.0124 | .0751.0177 | .1217+.0023 | .1315+.0022 | .13224.0031

PG 0.5 | “om | EEE o0 | 115140152 | .0887+.0191 | .1203+.0033 | .1319+.0036 | .1332+.0023

.0444 0220 | .0243

0.7 .1154+.0158 | .0889+.0168 | .1213+.0033 | .1309+.0029 | .1347+.0023

0.3 SR | o .1669£.0014 | .1664+.0019 | .1797+.0026 | .2193+.0031 | .2266+.0037

MHH 0.5 | 0353 | o280 | 0085 |-L667£.0013 | 1669+.0017 | .1798+.0021 | .2204+.0037 | .2273£.0016
0.7 1673+.0015 | .1668+.0010 | .1803+.0019 | .2207+.0038 | .2286+.0028

0.3 1080 | 1667+ | 1833+ 1301£.0122 | .1363£.0020 | .1850+.0026 | .2150+.0078 | .2236+.0044

MDH 0.5 | 20 | o519 | 0207 |-1310£.0142 | .1362£.0011 | .1861+.0030 | .2045+.0109 | .2237+.0022
0.7 1352+.0091 | .1367+.0018 | .1862+.0026 | .2132+.0080 | .2234+.0028

0.3 1295+ | 2003¢ | 1926+ 1315+.0026 | .1291+.0024 | .1764+.0022 | .2206+.0087 | .2218+.0034
MDHV3HL | 05 | = 50" | “00ce | pogo L-1314£.0032 | .1288+.0024 | .1763£.0031 | .2239:+.0032 | .2214+.0042
0.7 1316+.0034 | .1290+.0038 | .1765+.0020 | .2246+.0038 | .2233+0039
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TR, KA4Pras R, LR3I MiR4e.

(1) ERZHEHIESE L, WSMLLC 5 Ath 2 4R 202 5 Jy vEAH L B A B B OL %, #8531 E&7E Emotions,
Image 1 VirusGO #4455 I, A7 %5 REHUAS B I I 1k g, 78 24 &8 Mirflickr, PG, MHH, MDH F
MDHV3HI I, WSMLLC 5 WSMLLC-J B3 45 RAHZEA K, FEEF N WSMLLC 55 WSMLLC-J
K ZAE R AR, FURAE T BARSS A DG PE AR B R BRI T RRIM ik, i T34 42 CALS00 A%
AHHBD, HRBHEHRZ, A EARSACHAERE R E B ZKDN0.3), R RETIESEIH
B A (U FSLT);

(2) BN -ANUENAR: MERSHHNEZ, FREHAHERIREEK, 1 C Mrgiks
BMAAHAT 20 Fh. L, AFRSECH B 2 I, PPN HE AR I T R 2 82 B R, X S
PP 25 SR A AR I — A T 25U R

(3) WA A FEAE L LRI T LRI B VSR IAE B AR S H B3 n, T4
ST R, HIX R R, X RN BT ES RSN R BT M, (HIX
Bl w A D, BB AR 8. eAh, AN RS AR ZEAH OGP (W 77 7 (B WSMLLC, WSMLLC-J,
WSMLLC-RBF){3 3| {f) 45 . 72 %A IR K, 4 Image, CAL500 A1 VirusGO; IR/, 11 PG, R4l
FH A 52 AL+ 4345 21 1 &5 SR (BT WSMLLC) 2 AH X B8 1, FLUA &AL T AR B 4 17K

(4) HRELSEIGRM: M T A EAAMBE S, 5% W HE B A TR RE. dhAh, BT
CNMF #2656 (5 SOAEHE R MR H A IR, R RSS2, HERENBAR IR

BN 2, ASCHEH 7 K2 5 ol LT fh oy vk,

3.3 WSMLLCH ERIREIRIKEE

N TR AT ) 2 R824 2] U7 i WSMLLC HIARZEFRURAE S, A SO L oA B 2 hndsor 2]
THRERIZREELL B, 555 M Tk WSMLLC 54 Y 7775 MLKNN A1 BiLAS [45 R AT HUAL, wl DAt 57
WSMLLC #5256 UK BE /1 [K159255. WSMLLC IS A AR AL X RS SEAH SRR PR R, o, vHSARZEAH G
FEBE R MIFEALEBI A 0.5. A T EOWHLE £ WSMLLC 7EA 848 bR HRIRAE 1), A SOR L 45 Rk
77 A, i 2 pros.

05 p— 065
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o Uyl BEAREARLENZRAE DT A L RS I, MLKNN FI BILAS (#45 #8388 LT, 3 150 ]
MBI IR B, F5 0 R REA R H R B2 A, JEAR Y (PR SR bR sh k. I
JEUPR A MLKNN AR 52 BR800 K ANFEAR KRN, YIZRAEA 2, B S 08 () 5 B ki e o,
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35— 75 T, WSMLLC bR 25 48R B8 ) FE AN R s 48 Hh A i 72 7. 7E 204 4E VirusGO H, WSMLLC (145
IR AE JIAH 24T 2 MLKNN Fl BiLAS #2419 20 20% I ZRREAS. 4X1M, WSMLLC {520 A B 2
SEH I, WnfE 4 4E Emotions #1, WSMLLC #2258 J1{UAH T MLKNN Fl BiLAS #2194 10%-~

15% M VI ZRFEAR.

3.4 FRZE LA X T 1 BE B 20

N T B BRI SR AR SRR B IR RE A LU R X 25 R, A SCAE R 3 h 46l T 5 Se i (5 B el
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B 0.2 HRHTINE] 0.8, BFXHEIE N 0.1.

037
o B et T |
Rarergy, -l e L
o 0B g 2
% sgzac st
o 02FC--%" ey <P |
S e
015F °
&
0.1 . .
0.2 0.3 0.4 0.5 [1X:] 0.7 0.8
THE R IR A LA
(a) VirusGO-MacroF1
0.4;___é_____a_-_—-n---dﬂl---i--—-u
I il st
P e
0.35] =T P |
g == e g ==
) . = !
= 0.3/ e
s -
025L  _guweck®
-
0.2 .
02 0.3 0.4 0.5 0.6 0.7 0.8
THE R IR A LA
(c) Emotions-MacroF1
L S ey ey S ey T |
DLTBE o o i e a2 &
foui
R 0,14
=
2
S 012
= i St ettt epete 1 SEE
0.1% - -. i
0.08 . . . R .
02 0.3 0.4 0.5 0.6 0.7 08
T R IR L 1

(e) MDH-MacroF1

HAFFAR 2023 5 34 5% 4

% CNMF -0- FSLT - WSMLLC-J -~ WSMLLC-RBF -= WSMLLC

(f) MDH-MicroF1

Bl 3 i B 2 i 45 R T P

0.35 _-ﬁ-_ ,-"I"'-h-
- et Sl
03 /_',-vayh_'_.--“" B S
Pl - i T
® . P
% 0.25 P .4
g L F “”
2 “a
2 pop---#ei-e
0.15% i . . . i
0z 0.3 0.4 0.5 0.6 0.7 0.8
T R IR A Ll
(b) VirusGO -MicroF1
0.45 g T
0_46;'____ﬂ____u.-——-a---—u-——-a-——-o
I e Ll
Fon SR
035 _.-- RN L
S ; S |
g 0.3 J&_,—Q T
= "
025} _-4==-0-="7
-
02 - 3 : : :
0.2 0.3 0.4 0.5 0.6 07 0.8
T R IR A Ll
(d) Emotions-MicroF1
0.24 2 :
022;:::3::::&:::5::: :::E:ZZI;
@
0.2}
ﬁ |
L‘a 018
S
S 016
B o i g g
o e e = Sl
0.12 : - .
0.2 0.3 04 0.5 0.6 0.7 0.8
T R FREAS LL 5]



BRFRE A AURARAAR R A F S SR E D Sk 1745

Wil 3 frow, ZLEbRIL 7 (WSMLLC)TE K 22 S0 56 vh R Bl 4, 36 (bR ic i) WSMLLC-J 3R k2,
EAAARIC Y FSLT RIKE AR 2. WSMLLC I FSLT ME— X JIAE T, PRt B2 p & 15 FRE B8 7 A A AH S0 ik
S. AHTIM &5 S ) (K 2 S W], REASHH OCHE S NI BE A5 3254 1 3B AT T AN BT B AT 537

BE 5 B2 LE A8 (19 35 1, MacroF 1 Al MicroF 1 (WA RILH 3 A fbadh: —Fg ksl b, Wk 3(a).
Bl 3(b) TR, B P7 s AR AR ER 78 A 0] b B A DG e B RR AL I e, AR R B REAR B H (30, Reap R4t
WELMEMEMER; 58 2 Mladlt LI e TRE, XU TR AR H ik ) — e 50
S5, AR R EAMFEAA; 48 3 Mol 2 AN E I R AR H B AL, SREE TR, mE
3(e)s FE 3DOFIR, X ULHILINFEALL H (K3 0 S IE7E 0 FA 1AL 2 (bR 845 B, X 1T R85 A SERE AR 11
KANF K, W MDH &6 25 000 M4, B 20% K808 2 7HE R, A 5 000 MFEAS, Bhisf 424t
MIARZE ) A B O 2 T4 5a 3, BT DAL B I RE AR S0HE &, 0 45 BL 520 -1 43 1800

JL MacroF1 il MicroF 1 fI{E S T4 R BIAEAS LA f 384 hn vy 52 1 T B RS e ke 34, (HLZ L) G /s
o} fpe 2 G LIRS M A /N IX FRRSE DT LRSS A DS PR B AT BE LL A A S SR, H AR A H g RN, il
M LURIL: 5 R AR LA R 0.5 I, s BAEARMAK, B, 580 H A L0 BB AT
R MFEA L 0.5.

35 WS RETEEZE 5

RYEANFET WSMLLC [FYCSRAT R AT S A B, SR 3% S 99 AR H A bR B ZE (/N T 10— k0%
ARH) 107, WA IZ SR WS, B 4 FEOR T AR SO 148 5 45 Emotions Hl Image |:55T WSMLLC HU&
Stk @Sk AT LLURIL: WSMLLC (1) B A o B0E 2 S i R B, HAE 1T P OB AR BRIR R, AR
10 IRAEATES, HbR B E A TE.

4

<10 <10
5 10
o 4 o b
& i
= 3 ® s
m 2 B o4
m
1 2
0 0
2 4 6 8 10 2 4 6 8 10
IR HL IEARIR
(a) Emotions (b) Image

4 WSMLLC HI S5 &7

RIS —BHGT T Frie SE DR M 2 5%, FRLAS T SV AN R B8 FRR E AR 1 9 A3 4k 1 inis
TPRRA. LIPS T B 5 R RN ZREE LI RIS T SRR ZE M DG Pk 0 30 RO REAS O L 1), AR 3243331
BN 0.05 F10.5.

5 MG THTENGHER SR, Ho, M AN 235032 R I R A R R A A £ i, D F C i
BHi SR AR B H , namiBARIREL, pRIRSCHR IS R 7k, af LURIIL, WSMLLC (¥ I ]
RORPEPERER LS. R 6 JBoR T 8 Fh 2 bR 2 ik iz 47 it 1), ] LA #1): MLKNN FI CNMF 217 38 % 42
P, T B % BILAS (AT 188 B 252 BURE AR H 58, YA AHOE E 25 000 I, BiLAS 12178 N
1%, AL WSMLLC BT 25, A R A S B8 1, AR A5HE VirusGO

[, WSMLLC HIZ4TH [0]iZ % F CNMF. X EE 2K N VirusGO MIFFE4EE D thigm, H5 HAD B A0 L,
R AIF A i s U R P RE AR AN S 1T CNMF AR T D (K 2 BRI, AR SO VEAN D WP BB 1
TR b, 55 CNMF AL, A SCR R SRS 200 oF SR I IS T 5840 09 1 R



1746 BAEFIR 2023 £ 34 5% 4

K5 DAREENE I TTIE I 1] S 2% REX b

RARES I 1) 53 20
MLKNN O(MC+M?); O(MN+NC)
BiLAS O(C*(M*(M + D)+ F(M,[BM]) + F([AM])); O(C*(D[AM ]+ F([AM]))
PAR-VLS OM?*(D+K +70) + M - Fopp (M, M) + C*(F3(M, D)) + M - F(D);0(C* - F(D))
CNMF O(n(N*C+NC?)
FSLT O(n(ND*+D*C+DC*+NDC))
WSMLLC-J O(7(ND*+D*C+DC?*+NDC))
WSMLLC-RBF O(7(ND*+D*C+DC?*+NDC))
WSMLLC O(7(ND*+D’C+DC*+NDC))
F 6 ZARBEF ] ILREAT I H] LR
S g L. 3
MLKNN BIiLAS PAR-VLS  CNMF FSLT WSMLLC-]  WSMLLC-RBF  WSMLLC
Emotions 0.181 4 0.7257 0.476 2 0.649 0 1.2459 32208 1.945 1 1.146 0
Image 1.467 5 1.900 8 2.186 6 42344 43.575 1 13.975 7 25.078 2 12.630 1
CAL500 3.583 0 884.034 8 13.200 1 52921 5.070 2 5.183 7 4.400 3 6.5199
VirusGO 0.261 4 223214 0.3290 02600  1177.6735  537.3954 442.163 0 375.184 7
Mirflickr 4375084 4681.6832 1924398 168.4156  221.85238 363.281 8 344502 7 158.346 2
PG 39.9803  432.0607  207.4461  57.4082 1727192 85.967 7 111.608 7 84.623 5
MHH 1744835 7086.6563 2363932 239.1617 2255457 679.374 2 671.398 9 523.8749
MDH 1744835 7086.6563 340.1778 239.1617 2255457  426.503 4 671.398 9 523.8749
MDHV3HI 237.8271 6947.5552 740.6007 198.901 7  262.9587 850.276 0 717.121 7 461.508 4

3.6 EMEzEYF NS

B 7 3 B AR R T A e R AR IR, S F B 2 R E, BB T 4 2 b 4
Mt i, 2, i RTINS, BRI BB ANSRIOBER D 172, DA OhR 25 0 o A I
HzZBER 0.5, KTIZMEN 3K, RZAY K AZHRER BT, FEASRNINE C K, MArFfrREAK
B, BESFEA R TR LR 0 1/C, IRIA SCIE IR 1/C A5 0 B 2. it i z AOAS R BE DN S0 E 10
SN, ASCAEQTR 6 MR XN TR M, SKIRATREN], BIME z AL TS PERe. A
ORGSR b, B2 KT /C I, SEIRSCR U A 0 H 2 z AN T UC I, ML z=1/C N ISR, Sk TERE
WREFF Vol A ETE. T2, BAD/NT 1/C B z T T VR0 ATt s ie S5 R v o, B iR z i,
AL TR R TERE T REIC A HE DR T M (LR 7).

T PR A S0 £ LA S

Hdu 4k B1H z MaroF1 MicroF1 B4 M z MaroF1 MicroF1
2/C .0737£.0232  .0738+.0222 2/C .02374£.0045 | .0288+.0041
1/C .3982+.0134  .4031£.0136 1/C .1952+.0075 | .2629+.0128
Emotions 1/2C 4425+.0163  .4462+.0151 CALS500 1/2C .2169+.0048 .2508+0053
1/3C 4590+.0122  .4627+.0117 1/3C .22204.0043 | .2537+£.0048
1/4C 4644£.0089  .4687£.0096 1/4C .2255+.0047 | .2571£.0055
1/5C .4633+.0098 .4676£.0100 1/5C .2258+.0045 | .2571£.0052
2/C .0731£.0101 .0731£.0102 2/C .0520£.0027 | .0570+.0028
1/C .3328+.0162 338010162 1/C .2106£.0019 | .2461£.0021
Image 1/2C .37124£.0090  .3728+.0092 Mir Flickr 1/2C .2325+.0014 | .2577+.0017
1/3C .3801+£.0082  .3815+.0084 1/3C .2402+.0018 | .2617£.0019
1/4C .3856£.0087  .3871£.0087 1/4C 242542634 | .2634£.0012
1/5C .3871£.0083  .3886+.0082 1/5C .2441+.0015 | .2646%.0016
2/C .0448+.0327  .0678+.0399 2/C .0745%.0031 .0793£.0044
1/C .2709£.0306  .3385+.0447 1/C .1757£.0013 | .2273£.0016
. 1/2C .2906+£.0194  .3187+£.0245 1/2C .1807£.0022 | .2135+.0037
VirusGO 1/3C 2915£.0107  .3207+.0119 MHH 1/3C .1889+.0013 | .2232+.0019
1/4C .3005£.0086  .3293+.0094 1/4C .1918£.0026 | .2260+.0035
1/5C .2989+.0160  .3292+.0169 1/5C .1804+.0021 .2220+.0030
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