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Abstract: Aiming at the problem that the traditional image annotation model has long training time , sensitive to low-
frequency words and other issues, this paper proposes a new automatic image annotation method based on Monte-Carlo data-
set balance and robustness incremental extreme learning machine. First of all, training images of the public image library are
segmented into different areas by this model and corresponding seed markup words are selected after segmentation , the areas
are matched automatically based on comprehensive distance algorithm and the different keywords represent different areas.
Then, for the huge difference of different annotated words’ sizes in the public database ,the Monte Carlo data set equalization
algorithm is proposed to make the data size of each annotated word much the same. And a multi-scale feature fusion algo-
rithm is proposed to extract effective features from different annotated images. Finally, the robustness incremental limit
learning is proposed to improve the accuracy of the discriminant model for the problems of the consistency of the hidden lay-
er nodes and the input vector weights existing in the traditional limit learning machine. The experimental results show that:
compared with traditional algorithms of image automatic annotation,the methods proposed in this paper can implement the
automatic image annotation quickly,and it is robust to low frequency words,and it is higher than most popular models of au-
tomatic image annotation in terms of average recall rate,average accuracy rate,comprehensive value and so on.
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A @(S) =[5y s s ] /FBI IR RES, Hd ¢
FORMRARE T HEL, 0 TR RES.

Witk o(8) =[5,,5, .5, ). /545 R B BRI 5 2 i i LM%

i, Hoh e FOR AR R 03 24

WAL B «

L BBERTER w,m,p, K S B FOR A R R AR BE 5 N 981
A7

2.5 =count(s; ) +count(sy) + +++++- count (s, ) /c( 52 fi%0). //
Hrr count(s;) (1 <j<s¢) T SRR HIR LI G SEEH.

3. BPEAIE YRR B
s B
(I)fori=0:c

/%5 ORGP v I A S0 IR b T ) 61 T B
(2)  compute count(s;)
//count(sl)ﬁﬁiﬂﬁig/l\z:mjfﬂuﬂqm1%§&ﬁ

(3)if(count(s;) <s) {s, =s — count(s;) ,goto(4) ,else{i=1i+1,goto

(Dt

7/ F IR FEA Y 3 B 2 1 1 UG AR B E AR T 42
WM, W A TR AR 7, JF HY s R/
s, =s—count(s;) (I1<i<e,s, >0).

(4) compute T =min{TXiP}(1$p$count(si)),T =max1‘TXiP}(1

min max

<p<count(s;))save X, i, = [ %pin1 »%mmin2 """ Kinm ) » 0 = Xt F Xind
minm/ M
/BRI S T ) 1) e A 5 R kB 8 A e /N I AU S
BRFERE B, I HARAE Se /N B FRAIE I 2 X 07 1 R AIE 1) A Ay R f [)
i S0P T JORMLAS § I B SRR A b 6 p 4

...... +x

RIIMBUE B FHEIEES. 0 = %oy + Xt 70 + X/ M, TN EBRR
TER XL K
(5) for k=0:s,
(6)random Y, = [y, ,yp oo Y It (Y;) =0,0(Y;) =1.

/718 Box-Muller 5535 7 AL W W BEHLIA) 5 ¥, = [y sy oo .
Yim 1 » A2 BRI AL O SRR R SE 75 B IR X8 55 3 A ) BEAILER, TR AN
5 43 A7 W B BILECE: 78 S AR 5 30 437, 12 300K R A8 A AR S g [ 7=
A T 1 BE LA
(7) X,=X,, +aPY, X, =[x, 05" Ko |
7/ IR e — A SN GRIE R TR AR AE 4R B/ ) 1, 1) A
SR 2 ROBE RA FRAE 1 /N g m 2 T 1) 2 Y R/
m 4.
(8)  compute Ty //THE IS A AL S FFIERE B
) (T, <Ty <T
(10) o(5;) =@(s;) +X, ,k=k+1
/MR Ty, < Ty, <Tp JS A X, BN G BB BREA, T
FEA I AGZIS G RIIZRE G Z . BIIEET o (X) = 1 X, , X, oo X,

max )

X, !.

(11) else goto(6).

(12)if(k>s,)end for k{i=i+1;g0to(2) |

(13) if(i>c)end fori

7/ BT T A 28 0 RS R ] R B BN ST S, B
LE.

X, =[x, ,%, . xiflxifﬂ PP S

1yt ¥y Xig iy o ] (18)

ERrh X RN RAEA KR, o Z RUEZ T # HOG F¢

fEIa) iy & 4, LBP (4L 0] & Oy o 4, HSV {9 4 1E 1)
WHYECHRE (+éE+p=m).

d, = Jx, +x5 +x?§ (19)

i N2 RUE T HOG FFAE Y =5 [H] 5

e+

0

dy, = z l xi,pl (20)
panE+l
d,, F7R W E LBP RPAE Y 25 8] i
i+l
do =minjx, |/ Y x (E+p+1<Sr<E+g+()
r=i,E+p+1

(21)
d, N2 HSV RPAE A 25 [a] B
T, =udy, +nd,, +pd (22)
T AR SCHR 1 5T MG ARFAE 1) — > 40 B2 et s -
UL G RAERE S o, m ,p 53 0 F7R AN [ ARAE B2 57T 14 9]
T
4.3 BEf&o IR
W BG4 T AS T A A K000 DX 3l 53 351 A% Rl 43 v
O DX B AT DL Sy — A SC B R i 34, e Sh 7T BE A AE
Xof 22> DX ) A 3R e ] — A OB R]. 1% i ) g, AR SC
PR A TR 5 1 S o i — A WA A ) DX S — A 2 57 Al
IR RUETR BRRE L& 1) & S A B 2R
H SR AL PRI TERT A(k=5) 44 1Y 5K 58 iA)
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YRR VEAE ) FT AT PE AR 1. B Je BT A 3R 118 i ]
BRI ET k(k=5) 24 B B IR 1F i s B i bk
T AR T

T MTFIAR T8 £ 2 h ik #f — ik &4 P,
(1<isN,) N, FIRFEAR T BRI A5 Xz BHR AT
W& AR o0, RI3 G W XS P, = {py,pyops b X
B n s DX A £

]2 AN XS p, ,p, p.ZRE
T ARRFAE A 1] R R AR R A A B I R G
PG A AR R Y 22 H SR A A DXCUPE A5 I
T 4% Y S ) LA B HE R B A5 4. AW e (pl) =
{ key,, — score,, , key,, — score,, , ---key,, — score,, | ,
O3 MR DA 73 il k(k=5) 2 1Y i DL J 3
Xof I 8 45 5

SIW3  HMUPER 2 07k R R G R S
DX 845 43 BT T G B B AR A3 R 4 R X
Sy v ] DI v (] U AT DR R — A A,
Ji) X Sl k2 v (] 900338 1) e i A5 53 S i A T 3 D ok 7
P30 E. HoA AR i a) X A3 7 A L.

WA IR G E DR R G S 3R A [
PR DX 02 P A543 16 AT 220, OF HOG B R) AN AR, 502 6
BT K AN [R] A, DR B R P O ] 2R H S N Y
5353 GEtZIR G b a3 00 S 44 1Y K BRVE %
i R ) il

B3I HEHIRI ~4 105 kB4 i
REMG, BRI R = B IE.

4.4 ETF TF-IDF HEKGRBHREINE

— R, FE— M FR TR T O IR Y R 2, s
i) 5 B 2 [A) T BEAEAE A 25 A FERY TR SOOC R,
TTERAT B ARG T AL B0 b SCA K 2 (i LA™
TZ [y TF-IDF S X 45 R M — AR %
FkAWF

K(w, ) =K, (o, wy) xlog(20) (23)

FIRAT AV w, 0, RFTREBARIERL
T BT BT, K, (o, w0, ) F78 B O BHETA] w, 0, A
MR AE 15 rh S 5] B0 R B, ny 3RS I 2 G g
i) w, FEMNK RS b BRI, N s 12 I 24
H B R R 2L R R s iR MR ATE AR
—AXFRE, AR K (w0, ,w0,) B K (10, 0,) BOFE
FHAERE. PRSI w, ,w, WAL _E 22 580K
SRR a0, PR R R — B LU R AR M w, T
PABR S Oh 1Ay 2 AR S R A0 BE 2, 224 A 5 3 ) B
AREZ R A, FATAT L o, BAFAEAAEWT H w, A5
RG] RENE L 2 AFAE. (FUE S Z R .

5 X

5.1 XWiRE
PMANPCHL—F, RGN Windows7 (64 if) R4, 18

FTNAE 126G, CPU AZ D EO X% R A LR35 Corel -

5K .EspGame Fil laprtcl2. X =885 4 2 H w1k
MRz 89 A 3 BGAR 2 3 B, AR
AR T B — R A R IR A, E T
SRR P T8 28 000 R o S RO BT ), AR
AR SR TR A, 55 =384 B S AR 43, FH T X5
FI& B Slibr iR i PERE A TN 3K I b, i G e v
B—EEE EEA 1 ~5 AR A, iZ%hs 1 0 3t A
e F IR A M R Bl S e 114 1 LA R
5.2 EfgBEIRERITMIRE

FATHHES A PoH 113 R F, (ECFI B RS 000 ik
AR N HEAT PRI, A PR e brd an B A HA:

1 w Correct(uw;)

b= M,-;, Predicted(w,) ’ (24)
1 & Correct(w}.)
R = M & Ground(w,)’ (25)
2.P-R
'~ P+R (26)

Hrp | Correct( wj) VB A w, P4 1F iffy T 0 %5 , Predicted
(10,) Hy S5 0, B TREC, Ground (10,) 3 B w, 52
PRARTERL. # MR T AR 28 NV 1R A E B
TEVZ AT B i A 0 b oE. S SO 2 /D 8 R i bR 1
— U bR TR B X BB e 1 B A S AR TR
RO AR A 1 BT S AR, 2 R B sh bR T s e A
I —A~ F LR
53 XWSHMIEE
5.3.1 RHFFHIBEEHEH s, HHE
ARICGETE T INGREE rp AR SR 1) i OCI 14 4
PURAIEL, L) S AE B B AR I B (18 00 T i o i i)
TEARTEZS SR VRS SR [, SR 25 SR an &l 2 o
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M ] DUE W R AN 6] 28 51 0 bk 1 1) 22 oss
TB) T I ) Rl 4, LR E M LA A R 22 1), ol 0'32

water HR1E TR 5 H LAY EMGE A 1000 £ 5K | lake , crab 45
B i) 5 HOCHR R R B 10 SRk, AH B2 (8] /) £ HiE
EEPUBEAH 22 N LAE B B i A5, X R AR A i —
AN BRI 53 S A5 Y S A 24 DR E Y. ) 40 eI 246 b i
PRARIHA RS w25 1) 3] sky , water , people , tree 7E7ERERE
PRI W T 1 258 R0 A J] 32 T A VI 2 4 i) A i
PRAE D Y S B4R, 40 butterfly | crab 8 58— YRAR 1: TF
HHREA .

AR SCHE 54 2 Bidi 4 4 1 53 12: (MC-BDS) |, fiff
T 8 22 S5 R & [ 28 il =2 1] 1) 50 R RS R BT
a2 8] 22 ) B8/ A SCR I IAL S & R AIE B 5 4
EUGY ST R ER , LLTR S 8 43w e 1) AU 5 4

EFE S 1 53 A 1% DL
F1 FEFRTFRAMINE SRS
T B AR B AR

PEES TR BHEs F IR

city 5.6782 6.9325
bear 11. 6356 12.7411
mountain 6.8217 7. 6452
cat 12. 3641 13.2829

sun 9.2418 10. 6722
butterfly 14.2025 16.7318
lake 10. 6325 11.7187
crab 17.2150 18. 6336
hats 13.3702 14.1923

F 26 1 AT AT AR 1) =2 8] (9 IR AR A R A 8
HA—5E 22 Sk A0 AS TR 2 B 04 A 1 1) 22 8] A i
WE AR & FRRAT Rl 68 S A7 E &85 ) &
B (LRI ST B BE A Y i y 7o, HE R R
HLAN PR

(1) AR AP AR Y 10 B8 35 15 9 78 50 7% (MC-BDS) |
H 70 R B LU A R A B 0 R 3 50 o i A L
ST RRA B R Z 8], A e T BRI ek & R
A5, R G REARAIE YT 78 22 )5 B BN A A 1 B RE RS 4K
KRR It 58 1 & X 3k

(2) fRisEhniFE T A BIRFIER X, = {0,000 .
BOREAS AR B 77 A R T IR AR AR AR, it 2
A BRI X, = (%, g, 2, 08,0 x, 08, | HoHT, o
FRT BIVEITE S A RRE -8 5.

AR 34 A A e PR AN R B B SR s, , 34
T RS- 7 ] 238 L R 9 [l 5Ok o o 3 A 240 48 5
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PR s, BTG, T LAMRREE (91 24 o 5 A o] R LA e
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POBRCs, R AN BT 2 0 b A B A Ok — E Y
.

MSEIR (4 45 R AT AT LA 23 A, 5 B 249 i 2%
FEVN S B A ] B R 4 243 R RS 3 3 3, 3 o il 2
AR SRR 2 2R SR 155k (MC-BDS) |, £&
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WGETE T NG a0 o b ) 5 L SR TG 1 [ 45 14 4t
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TE— 0 AT DT 75 B A~ KR E 3 b T B A

HIPERETH BIZE G e .

532 XFHFEIEGMELE KRB BENB
g

(1) FREbn T B A R 4 DX BB n 7 32 18 5 1R
—AME FE AR 38 I B A RO AR S, A 2R X )
Syt KA, A) B8 2340 R A 3 2= 2 A 6] 2800 1
X R0 4 A [A] A~ DXl e, 2 0 R X sk 20, I 4 B
AN DA R H AR E B AR D AR T LG
X AE .

(2) Z 0k FoR A2 X 70 H 5 1 R PR A A
KAFIHE R R M AR T I PT AT AR, > & Rt/
P 23 A7 78 v 5 S OME I S f5 8L, B b KT
DA BIAR AT 04 0], (H 2 3 2% DX ST BB A5 AN 31 22 sk
TR SN K 7S e Pl SR E Y 7
T 2540y XHZ R AR B B AR T, 28 25 1 X 43
BRI S 5 Ja , ARSI L 5 AW & F n iE 4728
AR Y k=8, =2 % 3 I}, W] ARG S A fE.
5.4 AE4FESKIEXTEL

ASCAE Corel SK Hffa 5 rh A 1 40 52 BB k. 73 %l
I By et P AS ) AR A0 1) 52 3 295 2R R P il R AE 1Y
SR 2 R DA S AL G BR 2% 2 BIL 5 A P 4 i PR 2 )
BLAY SR XT L, S50 25 43 0l a3k 2 B NS g &6 )
AT LA Y, SR A ST 45 4 P 1 S A R 27 > LAH LL 1%
G IR D OUTE BB T ROR A T — & e T+ B
A P G A B 2 B A R,

F2 AEHHETE CorelSk ERYSTISTEE

B 251 i e R

@ | | o
RIELM ( HOG) 13 14 13 87
RIELM ( LBP) 11 13 12 81
RIELM ( HSV) 18 22 20 98
ELM(HOG + LBP + HSV) 21 2 21 103
RIELM ( HOG + LBP + HSV) 23 26 24 112

5.5 KIWEERXITLE

FRATTHE 380 2ok A SCHR th i 2 T 52 R R 5 B0 4 34 Ay
FE AR PERG f BR 2 2T ML MR B Bl bR i 57 (MB _
IELM) 5 [E N &k RS EE A SR BB R AE A
HHHEEE Corel-5k \Esp Game £ TAPRTC-12 [&{% % |- 3f
AT A, DA > 56 ik A SO HY i) 458 B HE 28 1) a] A7 1 DA
FAT R X BLW R Y L7 1 A 4% - Corr-LDA™
JEC”!, SML'', MBRM'"?', MLR-GL'"®", GMM-Mult'"*’,
GMM'™' i s L [ A1 2 2% 2 1 Tl 25 BLE S0 i 28
L EMG B SRR, SIS A5 R AN 3 FR.

IR 3 FATAT LR th A SCHE S MR A sl bmiE AR

RUEA R AT, b A 25 A M BB 2 41 B A B
BT LR bR AR, o ip 7E CorelSK B84 1 1) 4 1
R PIKF 26% , ¥ AE T R BLAL 4 Bl R Gk F|
29% WA T 1R R =i 33% ( Corr-LDA) 5 F, {H 35
) 28% AR TR AR f = {H 29% (JEC) ; 76 5 b
I T R R A IR 124 A G B i) 2 /0 4 0E 0 1Y
PRI —K, B 5 1 35 % KT Corr-LDA JEC Al
SML f 7. {£ ESPGame %45 4 | () fE 1 % P ik 3
33% ¥ T LRI R R GAF] 22% KT JEC
F1 GMM-Mult #5271 (H & FH BRI, F, {Hik5] 26% ,
WA T SR AT (1 5 i (L 27 % (GMM-Mult) | {H ¥ 5 F
AR AR s e bR ) S R Y A AT 240
AN SR 2/ W E B AR TR I — R, B A B
I B8 3%, 78 TAPRTC-12 4R 48 Lo 32 P 3K 3|
34% Yy F LR AL A R R A5 24% KT JEC
BRI 29% AH @ T LT F) (BRSO 5
1) 28 %o 5 LA e b v 1) 7 15 PR 0 A BB 248 4~k
iR PR AR T — R, B AR B R A i Y
e, HBEAR T 5 250 (JEC). BRI =Z Ak, A 3042
H 1 B SRR AR AR X IR R DA A SE i N AR
TEIRFBLH — & M0 R RE, e Ah, 1 0 B ax A~ ] S5
AL T 2 SN AR B R 5 bR TR A R, Ik 4

iR
%3 Corel-5k ESPGame JAPRTC-12 F AR IZEHWER EH T
RIS L R Attt
Dataset— Corel-5k ESP Game IAPRTC-12

Method | | P | R |FI [N+| P | R |FIL|N+| P | R |F1|N+

MBRM |24 |25 |24 |122|18 | 19 | 18 |209| 24 | 23 | 23 | 233

MLR-GL |15 |13 | 13|74 |19 | 15|16 |181| 19 | 13 | 15 | 169

Corr-LDA |22 |33 |26 |138 |21 | 19 | 20 {201 |24 | 21 |22 | 207

GMM-Mult

—_

9 |31 |24 |104| 29 | 26 | 27 |224| 28 | 22 | 25 | 227

JEC 27 |32 |29 |139|22 | 25 | 23 |224| 28 | 29 | 28 | 250

SML 23129 125|137\ — | —|—|—|—|—|—| —

RIELM
(HOG +1BP| 23 | 26 | 24 [112]30 | 19 | 23 |231|32 |22 | 26 | 241
+HSV)

MB_RIELM| 26 | 29 | 28 [124 |33 |22 | 26 (240| 34 | 24 | 28 | 248

AN S MR E GO A SO I R A Sl br TR
AOPREAE R, B — i PR P AR T A 04 45 2R 0 ) 4 IR
PR3 RN FFHED. TR A SR TS R — A2 P,
IR EAHLA TR R R I A ShpR 85 R 2 p A
AR AR PG b N TR T A5 R AN TR 5 SR A7 i 1) , i
S FHARMA T AR R A SRS R 2 A G N AR
TEAERAN R R I, 723X 5L, FRATTHF B0A B 58 2 0t
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S PR AR T4 A B AR UG AR L 9 N AR &5
A DB AE A S0 D PR A Ob T 25 SR A 4 40 9T, e
04 S A 114 483 [RUR 1 38 AE B B o — i IR 1R
NIRRT EFFARAG bird X — MR 2545 7 L, 11 A ]
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O, AR sea 53X AN S BRI A EE IR B A AR Y water
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A LLE H AT B O B IR I Ah, 7E X Bl R maud,
kauai S I, JAh PR ) £ 80 AN RE X L A7 ofE
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— I PR AR PR LA A — R 19 2 2 5

R4 FXREPAMPELER
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E N ZRB S RS A P 1 5 bR T 2 SR AR AR M )
TR A I 3 AR, AR SCER T SR B Rl 4R

PR A% AN TR) 28 53 b i 1) 2 18] R AT B 40 ML
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