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(57) Abstract: A cross-modal retrieval method comprises: using a
stacked restricted Boltzmann machine and a multimodal deep belief
network to extract a modal friendly feature and a modal interactive
feature of each of an image and text, wherein the modal friendly
feature causes statistical characteristics between the acquired fea-
tures to be more similar to input characteristics, and the modal in-
teractive feature acquires mutual information lost in an original in-
put instance; combining the two features to acquire a mixed feature;
and acquiring a final shared feature by means of multiple bi-modal
automatic encodings. In the method, the stacked restricted Boltz-
mann machine is used to extract internal features of each modality,
and the deep belief network is used to mine lost mutual information
between modalities; the two features are combined to construct a
mixed feature suitable for cross-modal retrieval, and a multi-layer

bi-modal automatic encoding network is used to mine cross-modal
complex information, thereby effectively improving the accuracy
and retrieval speed of a cross-modal retrieval task.
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—HBEREBETERRG

BARAR IR
AEP B TRERAGIR, LEFR—MERERET EARA,

HRHEA

BREKER—FFRGE L F R, BB L ZEEHIE. e, BN
B, B SUREAE R T A &3 g UK, R AR, ARAREEE F KB40 A
g B4R

LAT, RTIREMENENIBSESEERTXERZLSANTIR: (1) BRR
BN 6 N BRI BALS B 945 AE; (2) ARSI E 5 4 g ey
FHAE, 2R, AF—FRY, GEIRATHEIZANMERLE, AF TR
¥, BHATH H AL AR L BOR B M N, MBS SN I L3 E.

BN B

AR T2 A R B AR PR TRE—FISHE R T LR L%, §ER
RIA BAAERATIHRSEF N ERRSIANGAAEL X R, BARRBSHEN
B RZE AR,

AK AR BZAHAEIG, — ISR EE R T &, i

2B B G A SR BT 2, 153 B AR AR AR o SURAFAE

AR P ik B R A AR Fu PIT iR S ARAFAE, A 3 B Kb L PRI R 22 F ALBRIRPT
B AR S RSB A AR Fo T R SR GRS T A A, BAVR % AR S IR A
EAZ W AR IRPT ik G 09 AL A5 AR B A A Fe T 3R SR GG AL S A8 B A 45 4

AR BEA00 B %A B A5 B i B AR 0 HEAS KT B A AR A A AR LA A AR 4
b, FEPTEBBRAGRARAE, AP XA S ZIF A e A 540 B A
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HFAELE A, 153 PTiE R0 RS 4T AE;

R ZABALES B B AD W LI7 I T 12 B AR 69 IRG 4 AR 5 P id A 09 R4
AT RSN L X R, FE|Prid B e b ik ARG 3k FAFAE;

WA P8 4k FAFAEATIS RS &

Ht—F b, sTEGRATIRAIE, F3) B B4 TR O3

R VGGNet 424! R B AT ik B 15 FCT B 6 A ARAFAE,

Ht—F b, sERBATRAIE, F3| ARG T IR O35

A bag of words AR RIFT A LA 1000 4 64 L AAFAE,

H—i, AR EXGTREREZINCHEZELTRIEREZIN, RIE
P i B R A AR Ao B A SRMEAE, ) 3 B X 04 5 TR /R 32 B AR IR T2 1) 484
AR S BRI UG AR Ao P iR SRR S B ST A A AR 45

R S 89 ZFRIR R 22 F A E B89 softmax 49 L [RIK R Z A4 A3
FIT i B AR R A e PIT i AR AR

) 8] 369 2 PRI R 28 ZAAS IR BT i B 54 A e P 3R U RAFAE R B AL A5 49
A, AR & B K6 E AT AR,

TR B R Z IR REZHA D %, 33 P B GAESRITF R4/
X' oy BT R AR S FIFRAFAE X,

t— ey, ARIEPTIE B RS AEA BT iR L ARGFAE, I B HESREEEN
L8RP i BIAS G9AR A5 AR B A 4 AR Ao PT i K GG AR A AR B A 45 A €45

R R B ik B AR A BT i IR O IR B AZ MR IS A AR S 09 4F 4K

FETRE R B0 L TR R S ABATAE S AR AR AR 69 5 5], #F3| PTid
BRI a9 AR SAR B RV AE X, A TR LR ARSAB R4S AE X!,

t—F H, PTAA| R BRA0G B D)% AL 2 P A B AR 0 AR S A ST A A AR Fe AR
SAMEAKIELE S, 1FR TR B R REAFAE, BFATE LRGBS ZITR 4
AEFaAR AR B A AR LA, A5 B P ik UK 8 IR AE EL46:

) BRAE-04 8 B % A B4 PT i BRSPS B RS R dF R A AR oA
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AAR A RAFIELE A, 133 TR B AR 6 A4 AR AR BT 1K IR G IRA 4 AR,

FUR F A softmax B9 = BEATE AP 2 W il i WES 3, il Pk A
e BT ik SR EA ) 6 a4 AE.

B, PTERA AV 8 3h% A P 83508 T iR EAR 0 A4 AR S
Brid SRR IE PSRN L X R, FRPTEREITE LR EE
ARG 3E:

R ZABALES B B AD W LI7 I T 12 B AR 69 IRG 4 AR 5 P id A 09 R4
BAEPEAZ BRI E X F;

WA B AR B % F AT Tk B AR A BT A SUR B ISR 25 00 3 AR AERG 2
15 B P ik B AR Ao T iR R 09 21 FAFAE,

P, ERIE FRAER, AR 8 3R A W &6 N4 B bk
B, EFHEENGEEZMNGEEG—F, REFHMEEF, FIFIR
G IS AR S 4y TR,

Bt—H M, I softmax EH R 6t Bk, AP FHFAE,

AR P FEHRBIERET —FISRES R EA, @45

TR LT, AT oA EAEF L RSATHAIE, 155 B R4 AEFo SRS
AE;

HAERINE T, ] TARYE P i B AR A AR For TSR SORAF AR, I3 & X092
FRIX AR 28 F HUAR BRPT i B A A AR A5 R AT B A Fm BT 3R SR B AR S R IF AV A AE,
B AN % AR S 69 IR B AT P 43R IR FT iR BAR 6943 A5 AR B A 45 A Ao BT 38 AR 89 432
A0 B A HAE;

WAL SR, FTAIRIREG A SRR BARGEES R TR 1E
Fol SAR L AVFAELE &, 153 Pk ARG R A4FAE, BB Pk SR eGSR AT
RS AEFa i A5 AR AV AR 254, 133 PP R GG IR 4 AE

WAEIER B, FTRAZANVALE B 3h %A P L350 PR B AR 6 R4
AEL PR LR IRAFAEFTARSZ B AL X 2, 1F5|P7id B R A BT ik AR 4Y
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- FAFAE;
WA R U, ] TREPT R FRAERATIEHESKH R,
ALRERNGFEAMEN, FAazxRAET: KXW FAGRALEXGZR
KR Z A S AR 0GR E N P RIRE G A LRS- B 09 R & ST R 45 fEAw
AREAD LRI, Hop AR AR LT A S AE L AL BT IRAT A9 4 AR TR 69 e A
0 Eb A N A 6 AL, WARASAR ZAVAEREB AR R BRI N KB £
KON EAZT &, AT R 60X BAFSFAE B AT 80 S, FFERAAFAE, Bt— il
SZABAEES QG RIF RS 025 FAFAE, AR PR KB AR B X0 L IRIK
RIEFMRIREANAR S NI AE, KA SIS IRE BAZ M AITH/AR SN
FRNAEATE, FRAFIAERATRRS, MR EESHFHESL R GRS
AR, AR % BEXAHESG A SRR EITRSBESZ B G ELX R, ARkF
EHBAESKH R EFHIE, ARRSTHEESKLERESGEANK, RETA
FLE Y

i P A
B 1 AL KA R G — AP AR SA T 7 R RAZ A
B 2 T AR SE AP R E NG LRI R I T EH;
Bl 3 AL ERBIESG ZRENRAEENEYTER;
B 4 AL KPR VARE B SR A P &0 T & B
B 5 T AL FARPIRE — I ISREE R A ANEMTER,

ELR K 565

HTHRALAG B, BRRFEEAMREEmFRENE, ATLLHERSE
), STARLRAAHATIH —FFmPieH, N B AR, soab ATREE 69 B 36454
AR VAFRBEARL R, FER FTIREAKY,

B 178 T AL LRGBS kR, a4
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S101, &35t B4gAe XL ARATIRIE, 1338 FAFAE Ao LRAFAE;

S102, #R3EFT ik B ARAFAE A0 P IE SUAAFAE, A 3 & K69 L TRIK R 2% AL
PRI ik B AR GG AR S AT R AT AR Fo P SR OGRS AT RAFAE, AAA 2484
09 IR BAT W R I A B RG4S AR I A 45 AR Ae P 12 R GG AL AR A 4%
AE;

S103, FIRFLE09 A h 4l 3245 P ik B AR 69 AR S R IF A A AR Ao AR 540 LAY
AR A, R PTE B ARG RAMFAE, BFATE RGBS AT AT/ AL S
A E R S AR A, 135 BTk XK GG RS AE

S104, RA Z ANBALE B ) %o W 43748 P ik BG40 A4S AR 5 AT id LK
GPRAIFIEF ARSI A0 L X 4, 13| Pk B e BT i LUK 64 3k F 45 4E;

S105, AR FTiE & FHAERATIHARER &,

TEsaE 2 3| A 4 x5 KL FEH) AT — Hu ] 2

—. FAEY K

(1) - F B, KA VGGNet 424 2 F 46 BRI [T & b9 BAUFAE;

(2) stFLA, R bag of words AR ILIR 1000 4 449 SAGFAE,

LA B A REXAREN, LR, AR, HRALED
B, st X ARBAT AL )G 5 545 B 64 B AU AE A L ARAFIER A T R1F4
— Ko Y EAFAE, de AR R 4096, TAZ 1000, F)A;, FRALZE4 58495 KA B
1T LA LE IR & R BG4 AE.

= BERIFRAF AR SAR A AFAR GG F 3

(1) BARSFRAFIES 3

Yol 2 B, FUR 3R K69 FRIK R 92 ZAIRIIZ B ARG AE Ao AT AE 49
BEAAFEAFAE, AR F XL RILRE TR, KEFRSEKR
QAR ERTRE, BEXMTREREZZIF A GI L RILREZNAE
.44 softmax 49 FRIKREZ ZAH A RBGZABPIIEA L LARMIE. RE, £
FZE, ARREQZREREINBRBESE G eidFh, ARRFSERY
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B XAFAE, 1%E AF LR AR A ST R ARAE, AR TR 44 64 B A SR Hr N
B A%, AXOFEZ BEZRIEREZIAAATEESLAFA F 3 69t
P, HFABEEGEERXTRIX R ZZIGH B E AT

P(h7)= 3 P | B)PR [ BEYPG | v,) 5

1,2
Vi ’hx 9]1!

P(r)= 3 POP | B2)YPBY [ B)P(R |v,)

¥, Vi VA kT B RS RN, B (=123 AFH
GBS | BB EGHhsE, W(=123) AR RBENE J EBE
Bt i 4 AR

FENGZHEEXZRIKREINZE, RBHFIBGGESRIFRFIE
Xpionay + KA AL BT RAFIE Xy » FARS AT RS AE GG ST ML N
6 B Ao ARG RAGRR S 9 HF AR, Bk, B SRR S R 4T
RUAF AL G T 4 Moy @3 B U J8) AR, Gt 4 b AG AR LM SR 69 2 R AT AR &
Z Ay, FARAFIH/E RS, R ANBRAER GRS AT RS AEZ ] G5
K

EAFEF, % ZB2HRRREIIGIARE B, FTHEeH
N B H IR P 2] 0 AR IERH X ASFIE, BT R TGP, TLLA
K 5 Z BB R0 R B T R A, AT B 69 AR A S b
Moy @ ey SE B £, £EA—RME

(2) BEAALRSFIES T :

4ol 3 BT, AR AL IRE B AR P %R IRGZ B AU AR A IR AR 69 4%
BAERGFIE, ZEBEGEEBERNE A EXH BEAIANT A & 9K E
B PARIRE QRS NIFIE, KRB AETUERABRE G Z R R & SAFE 5] 43
EANERAFIE, Blde, FLRIABFIE QFILT, £RGEE, LE4FmE
S de

PO | B2 1) = oW R W Oh +a,)
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P | h)= oW R va);

Hd, WEATHE, aRFHE, o)=1/(1+e"), ¥ h 1 BRI
AAERAFIE X s . FVEZ, TTOARRB| SRS R IE X -

=, RAHEF

B, ARAIREG A SR EZEAS AT A AFAEF AL SAR A AFAE L S AL
k., FEREGMHAE, Plde, TR BE, LRES AT

POW)= 3 PRSP0 B3 PO )

P, nRTLAGIRS ZIFRAFAE Xy » V2 R AGARSAR LA 45
A X« EVEAB ) T A5 IR,

HK, A —AFAH softmax B BRI @ EN&BidAHA BEF, £
Bk AR G RAAFAE. Bk, iR b S BRATR 9 BRAEANAA B B AR

b, BPERZE AFEFS], XM AMEFS], mARTEHE Y, F—KkEHRE
128, o BEF3, ERIFIES TR A E, T AR 3] thi R e R

EAFAE, HHRARRT £ — 2k, KRG HBILATE A E W 409 AL AL AS 1T 2] B G K.
B GRSHFAE, FLHRA B TRITEAN R RER,
w9, RS FATIEF I
B 4 ANV G SRR %, BIERR S A VB f 3% R B ALIE
BMAZ R GMELFE, A ] BB A THIE, TBESH 4T X7
P(s) = %P(s W vOP)P(,) 5

A, sERTEFHME, v A TERGMANAFAE, v AT LRGN,
BAETHAMG. IARFME, RIFEFHEE, REERSE QRENELIE
BEKRGETHE, ¥, ETEEMR. IARMEN, SRS A RN L
BTN At i S — B, L FHAE B GEEAMANGEEG—F, NEEH
AREF, TOAF ) BB QRS EFRAE. A, LA softmax EH RIS 694

iR, Mmfe it — R F ] Be R FaE. BE S ANAVHEE AR
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Lt Fdm, TTOATREIRT F 3] Bl ek FAFAEGATIE S, AR T DR AT R A&
F 3 Bl ARG LB, AR S R ek .

EE2ZR 4 F, EGEE A REE 4869 2L A2 P 17369 B
b ARG AT o TG ARG AE,

AE R EHAGIEIRET wl] 5 Frt)—F B RS ER ZR, 03

AL ET 501, BTt BEA L RETILE, 135 EEEAEF L
RAFAE;

ARSI L 502, A TARYE BT ik B ARAFAE Ao FTiE SURAFAE, FF 3R &K
09 Z R IX R 2% F IR BT ik B AR GG AR &S R AL 45 A o P i SR GG AR S AT R 4%
AE, BANVA ZARE ORI EAE WARIXPT & B AR 69 AR 548 B A 45 A2 Fo BT 38 SR
WAL ASAR EA AT

WFAELE AL 503, A T AR IREG 09 A B %A B AT iR B AR AR S R IF A
AFAEFARSAR AR AELE &, A5 B PP MR IRAAFAE, AN PTIE SUARGIARS
BAF AV AE Fo AR AR B R AF AR L B, AT B BT i SR 0 R4 A

IFAEIZIRE T 504, AT RA ZABARE A 25 P EILH T A B R0 R
BUFAE G PR IR RASFAE PR A AR E £ Z, 13 5] BTk B A BT ik
R4k FHFAE;

HWAEKF ¥ T 505, R TARIEPT A &£ FAFE AT AL &,

Bk, FiAL 2T 501 AR T

A VGGNet A R IR T2 B FCT & 69 B AUFAE;

K A bag of words 2B 3Z B AT £ LA 1000 4 69 L AAFAE,

— e, PrEEENGIREREINCIHEZ EZIRIKRE I, 4F4E
FERE ST 502 B4R A T

AR S Z RIL R ZAAFE Z 89 softmax 89 % FRIK R Z A F IR
FIT i B AR R A e PIT i AR AR

U 8 6 2 PRI AR 25 Z S IR P i B S AR A BT T AR AR & B AR S 64
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A, AR & B K6 E AT AR,

TR B R LRI REZHA I %, BB RGBS RITRIFIE
Xy BT R ARG AR S BT RAFAE X

HAEARIR BT 502 32 A T

R R B ik B AR A BT i IR O IR B AZ MR IS A AR S 09 4F 4K

FETRE R B0 L TR R S ABATAE S AR AR AR 69 5 5], #F3| PTid
AR SN AR A X' Fo TR RGBS AR AAE X! .

HFAELE A F T 503 B4R T

) BRAE-04 8 B % A B4 PT i BRSPS B RS R dF R A AR oA
S LRGFAELE S, 153 PR B R 40 R o4 AEAn BT iR SR G IS 4F A

FURBA softmax By = B#T @it 2 Mkda g UEF T, ELHEE
e BT ik SR EA ) 6 a4 AE.

A AEXTAR 5T 504 BARA T

R ZABALES B B AD W LI7 I T 12 B AR 69 IRG 4 AR 5 P id A 09 R4
BAEPEAZ BRI E X F;

WA B AR B % F AT Tk B AR A BT A SUR B ISR 25 00 3 AR AERG 2
15 B P ik B AR Ao T iR R 09 21 FAFAE,

P, SAEATEE 504 AR FHAEN, ARS8 SR N 409
N R A Y — B, R FRAERG G EAMNGEE G —F, AL FHAE
Bb, 335 RGNS TR,

t— b, AFAEIEIRLT 504 L) TH softmax &5 RS a9 EikdE,
RACHT £ 3k F 4 AE,

AR AARAE G L BT A A B, AXHE., ek, B
AAREGFAAR, AR EZRBIRAREXLIREREZINZEEREER
W 245 A RBAES R IF R Falf 540 EAVAFAE, 3 AL A RSB 46 AR A8 9% A% PT 3R
ARG M 7 & PR N R 18] 64 AL, AR ASAR LAV AE AL S A
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Bl ERISMNES T R R GA LT G, A, FATIFE] 69X BAT 4 AR AT Bk A,
FENRAAE, d—F B L ANVRE G FHRARFRG 9L FHIE. KAY
KN A BAR GBI RIESQEHNE, A BHEL, AXHBE, AX
P o B S

BRSPS 3661 F, HiZEME|, FIBENGFERER, T
AT T 895 XFI. Hlde, A EFT#HE R R R R T EMWE,
S, BPidAESReg X 5, AAh —FPEHE S ae R 5, FIREIL T AR F e R
SN, Blhe B MER XA TALESRFETAERI A —AKE, —&HF
AETT A B, RAPAT. H—5, FTR-FRITE9A0 L8] 69486 HE455
RBFFBETALB L~k T, FFE R A ZBSREBFHE, TUE
Wb, LR E 6 K

I iR AR 2 o & A BLAA GO T A R R A LT A TR R EE LT ey, b
AR BRI T AR F AT AR R EARS, BT IL T — ATy, RF
I VA A BN B A AR B, T DARSE 5 00 F Bk AR L 693 RE A
Ak FIARFE M 5 E6 B 6.

H oL, EREIEN T 695 B T AR AR — N AR B
BTN RSN I B, T A RARAA A EAE R A — A3k
.o R R R BT VAR R AR AR 69 K SR IL, AT AR A B o fe A S 64
LN

FIT i 42 R B AR 3 S RA B T REASE S 04 T8 X 52 IUFAE A 2k 52 69 75 du 4 B
R, TTAGE AT FACT SRS R T . AT XM, KLY
AR EA ERF AT IA FEARBE TR0 RA ZEAR T E 622K
BT AA B 5 S 64T XARILE R, 33 BB 5 o Bk e — NG R
¥, @GiEE TSR DAEF— & FAEE CTARANAAGT FA, RS,
F W 4AREEF ) PATRE AR LB PTE T kg 23R Ao TR, marde
BN a4 U E. Bahad., RiA44R (ROM, Read-Only Memory ).
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AL IR A% (RAM, Random Access Memory ). ABE 3 8 5 &-FF =T VA
BAEAR T RAB AR

TR, N FHLMG ST ERAY], AT HRME, MFLAEL
H— R P EELEE, BRKARBARAR] LiZ4nd, REPIFIZHTHLE
BT 69 TR%], B AARIE AR B, 2T AR BT A B B AT
HR, RAIRIARA R Z 40 %, BLIA B T AT R414 69 5256450 ) 8, T Hhi% 52 56
5}, BT R G SHAE FAR 3R I I — AT ALK I P sb I8

FER TG Y, STEANFRBIQRRIEAME, EA TR P AR F
A oI5, TARILEEC FHBI AR KL,

VA b b st AR K BT AR Ak 8 — R AR AR & T A R AR R HEIE, 3T AR
BEARAR, RFBAK N ERGGER, EEKREZETXALATLE LYK
MEZA, ZE, ARSI H A T AR A 3T AL R &R
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U N S S

1. —Fres A&k, RRFEET, a4

2B B G A SR BT 2, 153 B AR AR AR o SURAFAE

AR P ik B R A AR Fu PIT iR S ARAFAE, A 3 B Kb L PRI R 22 F ALBRIRPT
B AR GRS R IF R AFAE o T iR LRGBS AT AR, BAR Z ARSI
E 15 P4 FR IR i B A5 09 AR A5 AR IR 4 A o PIT iR UK 89 AR A5 AR B AL A A

)R B A0 B B % A B P i BR A AR S AT R A AR Ao AR A5 A0 B A 45 AR 45
G FR TR BAR A IRAAFAE, AT R RE G FAEFARSH LA
NFAELE S, 17 B PTiE SR GG IRAE AT A,

R S AVARZ B B 50 A W AT % T 12 B AR 6 RAAF AR 5 T 1A UK 69 R4
AT RSN L X R, FE|Prid B e b ik ARG 3k FAFAE;

AR PT iR e FRAL AT S &

2. B FI R 1 AT IS S & ik, R AT, s AT R,
73| BRAFIE G T R O35

R VGGNet 424! R B AT ik B 15 FCT B 6 A ARAFAE,

3. A ER 1 BT MBS SAY & ik, AR AEA T, AP SURBATIIL 2,
F3 3| SRAFAE 6 7 Bk 6,35

A bag of words AR RIFT A LA 1000 4 64 L AAFAE,

4. B A FRK 1 iRy ss B a5k ik, AREET, Pt s ey ik
WREZHOLIEZ BT IRILREZZA, R PTE BT AEFo BT iR L ARAFAE, A
M & KOG L IRIK R 2E Z AR IRPT A B AR AR S A ST A A AR Ao BT i SRR S

YR A4

¢_.

A F G692 RIE K% Z M AE 5 69 softmax 49X FRIK KR35 Z Hun A IR
BT i B S AF A A BT 3R SURAF AR
J 18 B0 2 FRIK R 35 AR T L BG4S IEFe T L L RFIES ALY

Frl, VARIF S B R EY1E UAF AR,
12
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TR B R LRI REZHA I %, BB RGBS RITRIFIE
Xy BT R ARG AR S FIFRAFAE X

5. SRR AR 1 TR B SR & ik, AT, RIBATEEBAFIE
Fa P ik KARGFAE, FIR) % AL 69 IR B A W IR BT i B AR 09 B A5 AR AV 4 AE
o Py ik R GG AR S5 AR B RUFAE €45

R R B ik B AR A BT i IR O IR B AZ MR IS A AR S 09 4F 4K

FETRE R B0 L TR R S ABATAE S AR AR AR 69 5 5], #F3| PTid
B a9 AR 548 RV AE X, o PR UGG ARSAR AR AFAE X 00 o

6. WA AIER 1 PRk ey AR 7 ik, TAFIEAET, kA AIRE 6 A
2 Y 35 BT R B R A AR S AT A S AR A A AR B AV AT 45 A, 1B PTRE 1R
B IRAUFAE, BT AU RS AT R fE A SAR A RIS fE4E &, R PT
R LA IR AR L35

) BRAE-04 8 B % A B4 PT i BRSPS B RS R dF R A AR oA
AR AR AFIELE A, 133 TR B ARG IR A AL A BT 1K SR 69 R A 4F 4K

FUR F A softmax B9 = BEATE AP 2 W il i WES 3, il Pk A
e BT ik SR EA ) 6 a4 AE.

7. 4R AR 1 BT s S & ik, LR ET, Frd KA AR
25 B 3 Y A R 45450 TR B AR 6 SR A AR S BT & SR 04 RS AE T AR A 2 1) 4
AKX F, 133 Pk BG A BT i ARG 4k FAFAE €45

R ZABALES B B AD W LI7 I T 12 B AR 69 IRG 4 AR 5 P id A 09 R4
BAEPEAZ BRI E X F;

WA B AR B % F AT Tk B AR A BT A SUR B ISR 25 00 3 AR AERG 2
15 B P ik B AR Ao T iR R 09 21 FAFAE,

8. oA B R T PTG BAL S & ik, LAFAEAE T, AR F4FEN,
BARLS B B 5 P R 6 09 N A i 4 — 3, S FRAE R Q9 S BTN
Beg—F, AEFHIEEY, FIRIRE GBS LFHIE.

13
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9. Jei Al E R 8 ATk IS S R H ik, LHAELET, 44 softmax E5 &
JE Wt B, MALPTIR £ FAFAE,

10, —frssi&tdk ik, LHEAET, @i

TR LT, AT oA EAEF L RSATHAIE, 155 B R4 AEFo SRS
AE;

HAERINE T, ] TARYE P i B AR A AR For TSR SORAF AR, I3 & X092
FRIK R 28 F MR BRFT i B AR A9 A2 45 R AT B A Fm BT 3R SR GG AR S R IF AV A AR,
BA ) § HEA 0 B B A5 4RI AT i B 1R 60 AR AR B A AR Am P 38 SR 4942
50 B AAFAE,

WAL SR, FTAIRIREG A SRR BARGEES R TR 1E
Fal SR L AVAFAELE &, 153 Pk ARG RA4FAE, BB Pk RGBS R AT
RS AEFa i A5 AR AV AR 254, 133 PP R GG IR 4 AE

WAEIER B, FTRAZANVALE B 3h %A P L350 PR B AR 6 R4
AE5 PR SR RAMFAE T ARSI AR E X &, 1F2| Frd W45 Fe T ik UK 84
- FAFAE;

SFAER R L, R TARYE TR Sk F AR ATISR S F.

14



WO 2020/042597

PCT/CN2019/078657

% SN
SEESTH G e AT
AR B AT R
FRAE] RIS HF ] HFE ]
e B
) )

B

h{‘i}
T

§

oy
}‘z’;‘“}

A

A

1/3

R

2



WO 2020/042597 PCT/CN2019/078657

2/3



WO 2020/042597 PCT/CN2019/078657

KSOI
AL 32 3$ T,

/-502
HFAERIR T

503
/.

HEAELE A T,

r 504
HEAEIE AR T

KSOS
SR

A5

3/3



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/078657

A. CLASSIFICATION OF SUBJECT MATTER
GO6F 16/53(2019.01)i; GOGF 16/58(2019.01)i; GO6F 16/33(2019.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO6F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT, WPL, EPODOC, CNKL 75, & &, B§, 307, SUK, AR, WEES, BRE, HIRZES R, Re, &5,
modal, text, image, picture, deep belief network, DBN, Boltzmann, autoencod+, search, mix, share

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X CN 105718532 A (PEKING UNIVERSITY) 29 June 2016 (2016-06-29) 1-10
description, paragraphs 23-55
X 1% 73 [ (FENG, Fangxiang). "5 T RS % > MBS R 97 (Deep Learning for Cross- 1-10
Modal Reterieval)"

B 78 2 KR E (1588 %48 ) (Electronic Technology & Information
Science, China Doctoral Dissertations Full-Text Database), 15 March 2016 (2016-03-15),

pp. 34-80

PX CN 109189968 A (SHENZHEN UNIVERSITY) 11 January 2019 (2019-01-11) 1-10
claims 1-10

A CN 107346328 A (PEKING UNIVERSITY) 14 November 2017 (2017-11-14) 1-10

entire document

A CN 106095893 A (PEKING UNIVERSITY SHENZHEN GRADUATE SCHOOL) 09 1-10
November 2016 (2016-11-09)
entire document

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited docurnents: «T> later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

. L . R R «3» document of particular relevance; the claimed invention cannot be

“E” eatlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

LT dpcgment Wkgfhhntlﬁy thfglv.v d‘?Ubtz on prflorltyhclz_un.l(s). or Wl_'uctl'lll IS «y» document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is

«A” document defining the general state of the art which is not considered
to be of particular relevance

special reason (as specified) combined with one or more other such documents, such combination
“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«<p” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
29 May 2019 17 June 2019
Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2019/078657

Patent document

Publication date Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
CN 105718532 A 29 June 2016 CN 105718532 B 07 May 2019
CN 109189968 A 11 January 2019 None
CN 107346328 A 14 November 2017 None
CN 106095893 A 09 November 2016 CN 106095893 B 20 November 2018
WO 2017210949 Al 14 December 2017

Form PCT/ISA/210 (patent family annex) (January 2015)




EFre R R &

[ R g =
PCT/CN2019/078657

A EEAST A

GOBF 16/53(2019.01)1; GO6F 16/58(2019.01) 1

IR IR S A 2

GO6F 16/33(2019.01) 1

(IPC) BRF [ I 4 IR B 28 2 SN IPC P i 7328

B. e E

TR KRR ARBR LSOk (BRI PR R S 25 5)
GO6F

AL A AR AU A 09 B AR IR PR BE SCHR LA AR AR 2R SCR

FERE s R I 21 9 R it e (RO e R A4, A AR &RAA) . CnfE A )

“pr A BB F ERr 1 B AERF BT EsR A se B H S0

CNPAT, WPI, EPODOC, CNKI: #i#%, EH, B, XF, XA, HKEERE, ®EES, 58, HREE, BE, R’
&, #£=, modal, text, image, picture, deep belief network, DBN, Boltzmann, autoencod+, search, mix,
share
c. X H
% A SR, BN, JEIMHEEE P IIETGIESS
X CN 105718532 A (JbETK22) 20164F 65 29H (2016 - 06 - 29) 1-10
IR 582355
X LTI, “ETRE S SRS RHR 1-10
HEE A SO SCEEREE (S BRI , 20164F 38 15H (2016 - 03 - 15),
#534-80TH
PX CN 109189968 A (REIIKZE) 20194 18 11H (2019 - 01 - 11) 1-10
BRI E SR 1-10
A CN 107346328 A (JbxT k%) 20174F 118 14H (2017 - 11 - 14) 1-10
£
A CN 106095893 A (JbEI k2 dIanstArs) 201648 118 98 (2016 - 11 - 09) 1-10
£
s 4 scpeeckargmsbam. VLR M
* AR RAEEE “r” EEF'*EH/WE%?FXE[ZE/A » S5 EEATERAL, B4 TR
s N — . . . R IR E R TS S
“A” YA REERIAESR FIFRR T A B AR — R A& R S0 o oo . .
“xr HEE Bz y > HH A B
“p > [ R 2 JE A A RO G i B A X Ry PO, WERRRTMRATR
L AR St ST AR Y SR e G e S
b Eﬁﬁ%ﬂﬁﬁ%?ﬁﬁ%lﬁﬁﬁ@ﬁ%‘%Zm%%iimﬁﬁ%lﬁﬁﬁﬁjcﬁ (@/uE=RLN %IE%DE?Z& I ARN G B g Ret, BERFEFRIA
S
“0” WROKATF. . BRUBHAT AT “g”  [RIRE IS4

[l P28 SE R 2 e H 3
20194 58 29H

I Bz 2 i 75 i H 1 340
2019% 68 17H

TSA/CNA) 42 FR FIHE 2 Hu ik

o [ [E 2R R ABUR (TSA/CN)
o LI 5 i M X IO 465 100088

tEHE 5 (86-10)62019451

ZE R
MRS

FiES S 86-(10)-53961385

2 PCT/ISA/210 (5527) (20154E18)




Rt 7 A
RFRBEERINES PCT/CN2019/078657
KBt i 3 G RIS e R R s
CN 105718532 A 20164 6 29H CN 105718532 B 20194F 5H 7H
CN 109189968 A 20194 18 11H I
CN 107346328 A 20174 118 14H ¥
CN 106095893 A 2016%F 118 9H CN 106095893 B 2018%F 118 20H
WO 2017210949 Al 20174F 128 14H

F PCT/1SA/210 (RIREFIFME) (20154FE1 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report

