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(54) Title: BIDIRECTIONAL IMAGE-TEXT RETRIEVAL METHOD BASED ON MULTI-VIEW JOINT EMBEDDING SPACE
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AA Start

BB Exiract a frame and a sentence

CC Extract a feature of the frame and the sentence
DD Input the frame and the sentence in a dual-branch

neural network

EE Embed an obtained isomorphic feature to a global
level subspace in a frame-sentence view

FF Extract a region and a phrase

GG Extract a feature of the region and the phrase

HH Input the regicn and the phrase to the dual-branch
neural netwark

I Embed an obtained isomorphic feature in a local
level subspace of a region-phrase view

JJ Merge a distance between data in the two views in
proportion by means of a merging and sorting method
and perform calculation to obtain a distance between
data in @ multi-view joint space

KK Calculate a distance between a retrieval request
and other data in the multi-view joint space, and sort
retrieval results according to the distance

LL End

(57) Abstract: The invention discloses a bidirectional image-text retrieval method based on a multi-view joint embedding space,
comprising: performing retrieval with reference to a semantic association relationship between a global level and a local level; obtaining
the semantic association relationship between the global level and the local level under a frame-sentence view and a region-phrase
view, respectively, and then obtaining from the frame-sentence view semantic association information in a frame and sentence global
level subspace; obtaining from the region-phrase view semantic association information in a region and phrase local level subspace;
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processing data by a dual-branch neural network in the two views to obtain an isomorphic feature and embedding the same in a common
space, and using a constraint condition to reserve an original semantic relationship of the data during training; and merging two semantic
association relationships by means of a multi-view merging and sorting method to obtain an accurate semantic similarity between data,
so as to obtain a high precision retrieval result.
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Kl 4 ers T— MBSO R B SEpr =0, 734t T - 7 RLR, DS i AL
A2 MLEHERE R 22 EAEGRIPI AT B AT IR R E R, B RS R ER R, £
R, BATATCE Y, miii-fg 7 R R 2R B R 2 NS 1, HEm T
EABEHE R X BRI A, B L PIERA VS ECH A) R — L AR A SUEIFAEAS IR A
)R X T X ERALE, 2R IE] T — S ST IR M EA R TR R AT I
Aot AL T 5 =AM R) T, R AFRA ‘a young girl’, (HUZEIRMR T L ZA EAT
FEZRRFRZ ‘riding’, BARET — MR (AEERESERZWES, En b
(7] i i3t 21 4 )= T B B SCORIER G AR AN Ry B S Tl TR SOORIR G AR AL 2 ML I R AR
AER P 3 i T

R 1. Pascal IK i 4 I SEHE 6] P BB SCA XU R 32 45 2R

PascallK
PARFA BB SCE R R A-E B RR
R@1 R@5 R@10 R@1 R@5 R@10
BEALHESY 4.0 9.0 12.0 1.6 52 10.6
SDT-RNN 23.0 45.0 63.0 16.4 46.6 65.6
kCCA 21.0 47.0 61.0 16.4 414 58.0
DeViSE 17.0 57.0 68.0 21.0 54.6 72.4
DCCA
VQA-A
DFE 39.0 68.0 79.0 23.6 65.2 79.8
AR OO - A TR ED 30.0 62.0 76.0 21.8 65.2 83.2
R AR TE LD 35.0 67.0 86.0 294 67.8 82.6
AREW (ZHED 47.0 83.0 93.0 29.0 73.4 87.0
& 2. Flickr8K i 5 S5 v 5 - SR XU K & 4 2R
Flickr8K
Ji Bg- SRR R A-E G R
R@1 R@5 R@10 R@1 R@5 R@10
BEHLEES) 0.1 0.6 1.1 0.1 0.5 1.0
SDT-RNN 45 18.0 28.6 6.1 185 29.0
KCCA
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DeViSE 4.8 16.5 273 5.9 20.1 296
DCCA 282 56.1 69.8 26.3 54.0 67.5

VQA-A 243 522 65.2 17.2 428 572

DFE 12.6 329 44.0 9.7 29.6 425

KA (- 7D 20.7 437 57.4 15.8 32.7 474
AR AR EEED 17.6 39.8 49.0 12.5 30.1 48.6
KEH (ZWED 245 60.2 73.5 18.9 48.9 68.2

T 1NE 2 B T AR AT Pascal IK AT Flickr8K -3 iof Pl {5 - S A 2 SCAS- I 15
R RBEAT LI AR 5 2R . N TYPR R BOR, TAT AR T bRuE R HE e B B AR e, A H]
Recall@K, BIIEFULEAIBIEHAERTK(K = 1,510/ M R4 R MR, kxRt
TR . EIha T AR S A A Bt SR BRI SR, 55 SDT-RNN (Semantic
Dependency Trees -Recurrent Neural Networks, &S AKEH-TRERMZEM %), KCCA (kernel
Canonical Correlation Analysis, 1% % FH2X 747D, DeViSE (Deep Visual-Semantic Embedding;
R RLEE ik A\, DCCA (Deep Canonical Correlation Analysis, {&/& LR FHZC 347D, VQA-A
( VisualQuestion Answering-agnostic » i %t 1] 2% [F] % A A %118 ), DFE (Deep Fragment
Embedding, &R BHBRAD.

T TR 2 AT LB, A B 7 i AN Al X by VA AR LB & R AT . B4,
AL A3 7R T PR s A0 ) A 2R i SRR 22 WL BRIl R R R s B vh ] LU
2 5P EL 5 B 2 ARG 7 I RAOR 07 . 31X — &5 R T A i) 40 B T 45
Pb HAMYICRR, BrElfs 38 45 G ok Jo v LIRS SRS ME R T K15 ORI, MRS
i

LR, AT A RIE T B P EA K, HRAGERIBARAN &
AT CUER AR AR AN A B A I BREBOM ZER RS ARVE Y, S A A E DR 2wl BE Y
DRI, A B AN L JRy B SEETE B Bl 22 TR B 2, AR B SR A 114 90 ] LUBUR SR A5 57 52 1Y

10



WO 2019/007041 PCT/CN2018/074408

1\

O T S
AT A BRI R WS- ORI R 8 05 v, A B A R R TR

2T T S R AT BRSO AU s B HERAED = (Dy, Dy, ., Dy} ARIRSE IS
AR LR LA B SO T, RAEAD, = (1, T BRI S AT
G, AN TR R ARG R O P 7RI - F) TRLE R, B fA IR R 1
T, {Sin, Sizn s Sy PCRT I AL, k2 SORT, P TRIANS: 15 0 S50 7 01
U AR FAREUR M m AR, p PR F ST, 00 TAREUHEOS 0 AN
TR R AR 28 74 4 5 M - ) -H X I 55 UL T 23 0 375 o B A R 2 T
TR, AR A PR X A — M RMER T AR BRI F

%

D

2)

3

4)

5)

6)

73 A SEMUITAT B & B TR BT SCA R K A 1, 20 IR AT AR R B I 45 AL, 15
I AT ) CNN RRIER 7)1 FV RFAE;

RGP IR 1D 732U T Y CNN R IR 51 BV RFAE 70 R A3 SO 28 I 228 1
Ao S, Gl DN RAT 2 T AT )1 50 (4 TRIAA RS Ik, I 0 A )5 A 1 4 )
JRM 2R, AR - F) LT G AN SCAR R (i SO R

fe FH RCNN AR BRI TE T 70 7 4 20 Sl 42 HXBT 7 11 T ) X 3 RCNINCRFIEAT B A 60 - ) B
OO, PRE A SCRE R 0 DX EURI R 1 (KRR AL

KGR 3> 45 3 W DX IBORRE TR (KR A 73 BIE N 55— A X ST 2% (A 70 S0
205t N R 3 DX A AT AT E5 SR 10 [RJRDRPAE M g DX 6 5 ol ol 38 8 s T ),
153 DR TR AL B R BRGSO Bl s SCRIRAR IS

RS HE Y ik, RLER 2> AP ER 4) 1GRIRAS R T B GR SCA S0 7 X
RIK(E BIHATRAL G, THEAS 22 BN BURRUOR S 75 2 PP 2 Te) P DR
P T LB SR, AR B R P AT A HE e bt

Xt ZAR R AT B RS KA AT 2 MG & == b S8R R h 55— B
B AR, R PR B XA R G R AT HE

TSI T 20 A0 B R N 22 TR S - SC AR U A 2R

2. WIBMIZER 1 B B SCAX U R ITiE, JURER, IR 1D JRICRE R AR X

THER&,

111 19 2 VGG EARETRE] 4096 4E CNN RefiF ) &, 1 4 i 1 1 JR g F 1t s 4+

A, ATRTR G - A R S AR R 2 FV R L I R, AR ) IR R R
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it PCA JEIE 52 F 18000 4 F#4E 25 4999 4t

3. WIBOMIZER 1 BT IR G- SCAI AL 75, HR AR, P8R 20 R ik 73 R AL 3
SCHRZE I PN 72 SO BEAT IR, 45 20 T A &) 7~ 858 A R R AR, IR R b it 2 40K
KA LATR B BEARIR)— SRR S A — b, R T IR BR O BE AL R R 3 Rt

A, IIgrmimf: BPra e ol iE S AL S, LRESREIra Silgumim
VLRI R) T, ALESESEE A S ZRmEEA LR ) 5 SO SUELAWRER A (£
T~ AU B I A UG B B A PP IR 2 T PR B8 1 A 20 B i T £ MTAE AN UG LSR5 P (K )
TR N, HEEE P Z TR E AT m, ot (1.

d(f;, six) +m < d(£;, 55, )if 1 # (1)
X (D A, A, sp) R B S EH TGRS T A Fsi Z [FIRIERES: d(f, sjy ) E R
£ 5 7R HAVC AR A TP I ) Fsjy L [T ER B
B. %3 (2) WL HITEN SR Fsix b
d(fy, six) + m < d(f;, six)ifi # 2)
K (2 W, d(f, si) B ) Fsi SES ISR S T EEGZ R R d(f, si) Enh)
T six 9 PE AN DG AR A v 0 T ) LSS 5
C. #x b A — B AR ) 2 0] TROE AR, R (3):
d(six Siy) + m < d(siy, i )if i # j (3)
KX (3 1, d(six siy )R ARTEIR FE—AETH ) Fsip S siy L TR d(spe sj,) R 3
R N THI £ ) 1) - 55 0 10 T 5 ) ) s, RO AT B S

D. EES7Em -1 AL B BRI R R o (4):
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Lijrame—sentence

= 2 max[O, m + d(fj, six) — d(fi' Siy)]

Ljxy

+24 Z maX[O, m + d(f;, six) — d(f]-, six)]

ijx
+2, 2 maX[O, m + d(six, siy) - d(six, SiZ)]
ij,xyz

(4)
Hor, mh IR, AT BT R R B 3
4. WIRREESR 3 TR MR- SO XA K &R 77, HRIE R, (AIREmE{E A 0.1 4,
B4 2; ZHBEN 0.2,
5. AR SR 1 TR R SCARR i R T7VE, AR, B 3D kA RS 31X
SRR IE, B
ST RIS, SREm [ AF o e ) 19 A X 4096 4 RCNN RHE
X TR, FIHTEE TS BN G54, e SC R A5 R A
H 1-of-k Gt i) & w RACHKAF—AFdil, Fop;, AKIC R =T (R, wy, wo) BRI
LG EHR A B [, FoRR (5D
v
(5 1, Wt —1> 400000xd FIFERE, FITH 1-of-k [n &4 ml—A~ d 41 5n] n] &,
b 400000 A2 FHLPIAEH s B— DR RRYHE B IBEEW HIm e &by, JF HiE—1 1
TR R LANE .
6+ WIBCHIELK 1 ik BUR-SCARXUn AT R I7iE, HRr R, D8 4) K DS R ik
I3 BRGSO A28 RIPR S 73 SO HEAT VIR, 73 38 XS0 Rt TR0t 1 (R R A s LA,
NG R, W 4t ks FEUCEC Y BEMG SCAR A Hh (34 DR Sl Rt o TR) R E 8 b 7E AN TR RE XS
HR R R SR A B 2 T (R B s B (6 A 2% R S0V B X - T T4 B R 5000 e S
B J5y 2 5 A«

ll’region—phrase = Zi,j,x,y Kjjmax [Orl — Nij X d(rixr pjy)] (6)
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R (6) A, d(rig pyy )R AR R Bl A Hpy, < A REE B g 7EL = RO SE T+1,
Ei # JIEET-1, F S M4 4 E NS0 AT IH— 1k

7. WIARIEESR 1 BTk B - SCAR XU R ik, JURHE R, B3R 5 sl (7) f b
L S PIN PRI ST BB RS, VRN 2 W I A A3 ) o P A B 2 9] R S

dinutti—view (1t T) = dtrame—sentence (i T;) + Adregion—phrase (Ip Tj) (7)

K (7 W, dyame-sentence (1 Tj) %7~ BVE A1 AT, 22 18] 77 108 T - 1) 4 Pl v 1) 5
dregion—phrase(1i, Tj ) #&7~ MG LRI SCAT, 2 (R E R 3 BB AL B P IEE s diutei—view (I T) %R
UG RIS AT 2 R 7 2240 PR R 5 i 0 SRR P > 1 - ) 00 P 1 X - 5 #0 R

BRI
8 MIBURIESR 7 ik BHG- SRR K 3R Trids, HORr i, AR 0.6.
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EE-HFRE

SREBEATE

N

Xi-mERE

K 2

(a) (b)
K 3

FWE:

1A young blonde girl wearing 2 smile and a bicycle helmel;

. A swailing yowng blonde gir weartng a hefmet sits infront of her bicyele.
3. Ayaung gl wepring & helmet viding & pony.

A litthe girl with o bike hefmet posing by hiv bicycle.

5. A young blonde girl wearing a helmet silz witha ved bicycle behind her.

T R
1. Ayoung girl wearing a bike

A anifing younp blonde girl wemtng 2 hebmet sits in ﬁ'unf, afher bicycke
a2 Aol

A young blonde gl weartng o smileand a bisycle helrast.
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