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Based on divide and conquer thought combining coarse
matching and fine matching cross—-modal retrieval algorithm
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[ Abstract] Cross—modal retrieval is an important research direction in the field of artificial intelligence. It is widely used in social
life and has huge application value and economic value. With the rise of deep learning, cross—modal retrieval has also made great
progress. This paper draws on the idea of divide and conquer and the method of mixed recommendation. Two retrieval models are
constructed in an algorithm framework, which are responsible for rough matching and fine matching respectively. The two retrieval
models are integrated by averaging feature values, and the retrieval capabilities of the two retrieval models are used at the same time

to improve the retrieval effect of the algorithm and enhance the anti—interference ability of the algorithm.
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Fig. 1 The flow chart of MVSRN

HSEE %58 1 Faster R—CNN 15 31| — 40 76 B 1%
HA B R 11 DI, e A 3 S 1 X8R, 76 - 244k
R Z JEHRBURRAE , AT A5 1 2048 4E() £, i 4238
e f, Aol D 4E2S [ B REAE ) 5L (D Sl 2048)
mA (1) iR,
v, =W, +b, (1)
IR RE—HEBE YV ={v,, - ,0,} ,v, e R’
FIR  BAFHE o, Gafis SRS P A — A G st
B — X, ARG RS EURAREES VR
BAEREFE o, TR BRER, Wi a(2) %k
P A i 25 ] o G DX 322 ) 8 B S5 0 A
R(v,,v) =¢ (v,) o(v,). (2)
@(v,) =W, Flo(v,) =W, EPIRHIE R
FESH W, 1w, o] LGE R %k, —
MNEHEERRE G, = (V,E) |, Hrh v 2R 3] m X
WS %% £ R R fifik, R &
A A 3 (2) T A0 IX 2 ] 4 5 A A i AR
1B, R, fEIL e E R E T EEBU(GON)
B oA E RN B EG GON B, I (3) i,

V' = W(RVW,) + V. (3)
Hor, w, fEERSI N DxD 1Y GCON JZ2RLE HH
e, W ARERIRAR A PAE I, R ARFIEARA kx
k OSEFNHERE , X SR MR ME R 647847 H—1k,
BV =L, 0} 0" € R’ BB
B EURAFE
PR G AE RS Vo= {o] 00 Y )
e R” B—JHA GRU HRX A (1 EUGARAE A T il
G B R R R AR E R s . TR A @ D EIR
FEAEMS  BBTT 2, 0 W7 S A KIERE o Al
Ja—BH) m,_,, Vg IZ S Tex A oc it 2
AR, BRI T R A (4) Fs
z;=0,(Wyp' +Um;_, +b,). (4)
Horr, w RENESH, U, RENESH, o,
3% sigmoid PG PREL, b, REMZEE, o Flm,_
THAAREET] r, HREERICHNE, 58
IR r,, WAR(S) FiR,
r=c(Wuy' +Um,_, +b,). (5)
Az A BT, AR AT m, TR RSE R



274 B o /5 M5 MM

510 %

FHFAAERTC m,_, T RE R EEAEAE R IT Y
R AR (6) s,
T;LL- =0, (Wov +U(r°m,_) +b,). (6)
Hrf o, RN tanh P06 K%L, © FoRIZEITTER IR
2, ARREET], R)E, USRI m, X E—22
m,_ FEAT R ARSI m, THEA(T) Fs,
m,= (1 =z)em_, +z°m, (7)
Hor, o2 B uR A, WF5 Ve RERT
BT m, VENEAN BRI RA RN, Kb k2 V”
K, XERER R P — R SRS
B MRS UC IE ) ) BB AL B, 50 AR
B CRURLEE 55 8. 2% > FIORLUC JE ) 1) FRIAR Ak 32 A
Faster—-RCNN B84 AR G V = {o,, -+ 0.} 0,
= R" J& , HEK A A 2] GRU kA7 G RRAIE fl
G AR B R FMR I RRIEROR 1,, iX 5L GRU FIHET
I GRU 45 F 27
SCAKE PR SR SCA A5 one —hot Zw %,
2533 word—embedding 2% ¥ 5 2 FFAE ) 1, P FH 356
T GRU B SCA Gfilh e X SCANFEHATRE G, 1531 5
EMG R E RN TATRIR) D 4E4-ERR € e R (DN
2048), C fd J2& 5 & T VG I (%) SCARRE £ IR,
GRU AJ L2z 2] 4] rh iy i B F 3C, FE3CAAb
FRER Ay A T PN BHSL ) GRU, 43 45 B PR A~ 3¢
AFHERR €, F C,o B — DR R B O UfE B
2 2 FIG TRV L ) Fe 245 B W SCARRIER IR 2 €,
S AR R CHURLEE (R B 57 > FOHLIE T ) de ¢
BN SCARRHER R C,o I R C,, LA C,
TP RTA G VC FLAT 55, VCECATR 55 R FH IR
ST ERE M = R A B R B Pk R Y
BRI TR0 2% | R 5 432 30 1> 4 900 ) 4 DR 00
P g L= (8) fis

L, = [a-S(I.C) +S(1.C)] .+

[a-S(I.C) +S(1.C) .. (8)

Hr, o AERESE, [x] += max(x,0) .
BB AR, —I0 o [, —Tih C, S(-) J&
AR A ZS (B AR RS, E S50 o 5 e Y

BUE LA BB 507 2, 1 = arg max,,S(j,C)
il C = arg max,_ .S(I,d) J&5 (I,C) BIZITHIER
Wi, kTR AR, fEREA batch TR E]

C, TR RAERA YGRS 1 C . XA 1A
VIR, 88 1, C L& ¢, 58 C,, 1, F1 C, AU 2K bR

BB HA L, 1, F1 C, IR REER RN L, .

XiF T SCAAE Y, 27 2T 31 A B 3R 8 1V i
A R S ) I RE . Bk, i
FHEA LS AR RIE 1 H A9 encoder—
decoder B SZEIY H 1, F KA 000 A= 58 ) - 79
PRI SR, Bk s gioE LA (9) BivR,

Lo== Slog(y, | 7.V 0. (9)

Horp L R IR FESIRKE Y = (y,, -,
y,) 0 JEFF IR F IR S50, ARk REUE
XA (10) iR, LB A AL

L=1L, +L,, + L. (10)
3 0L B
3.1 HEE5IFMER

AR SCRFH T AT VSR AH ] A B4 5 4 35
FRo TE Microsoft COCO %4 82" F1 Flickr30K %k 4%
5 B AR SCH ik, MS—-COCO f14E 123,287
RER, Bk ER WA S A SCARM R, X T
MSCOCO , 73R T #1 VSRN AH ] 1 1l 43 7 v, H:
AL 113 287 sk T UL EIE , 1 000 5K T35
MER AT 5 000 5K F ML BHER . B4 BUS A
A5 AFH, AR EE X S 1K R
G4 AT sk 7R 52 4 1) SK IR EN% k17
TR RS 19, Flicke30K 407 M Flickr W) 3 1 £
(131783 KRG . BAEEEA 5 A N LR
A SCF BRI AR SO o N S, 56 it 43
)AL 28 000 SKYIZREIE , 1 000 5K 56
11 000 SKIMGAES, XTI, #idE K(R @
K) Ak () 73 o] S5 fe il e 1 R, H SR 7 B A 1) e
F K o5 PG 2R B IR IR A AR o BT A T A ELA
32 THRSHIEE

Wil A K /INBE R 300, KRB At A ZS (]
MI4ERE I E R 2048, [AIFER 5 VSRN AH [A] 19 1%
BRI EMSE AR W LA E AR BT GRU B
G JRy T SCHEFE DX S8l £y T 10 A T R
i ) 2 ARG A BE AR A (R B PP o . AR Sl
I Adam fEAEZF V25 T 30 4> epoch, FF IR AT 15 4
epoch L5 2] % 0.000 2 #E47 I 45, 5 Hi 4 15 4>
epoch M2 > AL F] 0.000 02, 7R E i
Mo Ry 0.2, ff B /ML E R 128, xR SR
VAL, 8 i Ve B A IR AR b 2 IR d5 £ A 455 R0 Ok gk o
TS AR, MRS B0 UEAE P 0 3 o] R e A A
BRAL ST IREE 25 % 52 96 45 ST AR K s ), L H 2
python  pytorch 1B 42 9 R A X 552 56 45 2R 52 e A1



5 6 1]

IR, G HET A R AEUHLVT FEHURS G UE B ARG & A RS RS I R A

275

Ko
33 XWERSHWH

55, H VSRN /EE A ARS8 T VSRN fY
SEE, SRR T AR —BUW ISR B A A
SHLE, SCIEARINE 1 i, R LIE 2

ARSCEL PR H BOSE SR AN 18 S0P K AT B S SR AR A
2T 34 E A VR I I UL A 5 1) 4k
SERT SRR AR A T B sl , AR SE — A (HA
RS B —2e25 5 S BT SLREAR B A S22
SN

%1 VSRN ZBZR
Tab. 1 The results of VSRN

Image—to—Text

Text—to—Image

data Methods
R@ 1 R@5 R@ 10 R@1 R@5 R@ 10

Flick30k VSRN 71.3 90.6 96.0 54.7 81.8 88.2
VSRN (ours) 68.1 88.9 93.7 52.1 78.7 86.1

COCO(1k) VSRN 76.2 94.8 98.2 62.8 89.7 95.1
VSRN (ours) 73.0 94.1 97.8 60.3 88.4 94.2

COCO(5k) VSRN 53.0 81.1 89.4 40.5 70.6 81.1
VSRN (ours) 48.9 78.0 87.4 37.2 68.0 79.2
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Tab. 2 The results of MVSRN on Flick30k

Image—to—Text

Text—to—Image

Methods

R@1 R@5 R@ 10 R@1 R@5 R@ 10

SMlstm ypgs 17 - 42.5 71.9 81.5 30.2 60.4 72.3
VSE++ gy 15 52.9 79.1 87.2 39.6 69.6 79.5
SCOcypre1s 55.5 82.0 89.3 41.1 70.5 80.1
SCAN ey 15 67.4 90.3 95.8 48.6 71.7 85.2
VSRN (ours) 68.1 88.9 93.7 52.1 78.7 86.1
MVSRN ( ours) 71.1 90.4 94.9 47.8 76.8 84.5
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Tab. 3 The results of MVSRN on cocolk

Image—to—Text

Text—to—Image

Methods
R@1 R@5 R@ 10 R@1 R@5 R@ 10
SMlstmypgs 17! 53.2 83.1 91.5 40.7 75.8 87.4
VSE++pyvee 15 64.6 89.1 95.7 52.0 83.1 92.0
SCOcyprs 15! 69.9 92.9 97.5 56.7 87.5 94.8
SCAN ey - 72.7 94.8 98.4 58.8 88.4 94.8
VSRN (ours) 73.0 94.1 97.8 60.3 88.4 94.2
MVSRN (ours ) 73.8 94.4 98.0 61.2 88.9 94.6
% 4 MVSRN 7E coco FHISRINER
Tab. 4 The results of MVSRN on coco5k
Image—to—Text Text—to—Image
Methods
R@1 R@5 R@ 10 R@ 1 R@5 R@ 10
VSE++pyvee 15 413 69.2 81.2 30.3 59.1 72.4
SCOcypre 15 42.8 72.3 83.0 33.1 62.9 75.5
SCAN ey s 50.4 82.2 90.0 38.6 69.3 80.4
VSRN (ours) 48.9 78.0 87.4 37.2 68.0 79.2
MVSRN (ours ) 50.1 79.5 88.4 38.2 69.4 80.2
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