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Abstract With the rapid development of Internet artificial intelligence technology, learning user characteristics
and accurately placing advertisements can significantly increase the click-through rate (CTR) and conversion
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rate (CVR) of advertisements. Targeting the potential customers of a product from the crowd automatically is an
extremely important part of solving the problem of advertising. The mainstream method in the industry is to use
converted users and non-converted users to train a classification model based on user characteristics for judging
whether a given use would be buy the product of the ads or not. The performance of this classifier largely
depends on the actual converted population scale of advertising. The larger the scale, the more accurate the
judgment can be.However, in practical applications, it usually faces the problem of insufficient specific
converted users. This paper innovatively uses the widely studied content-basedretrieval technology to expand the
collection of similar ads of a given adand treats the converted usersof these similar advertisements as the
converted users of the ad, thereby expanding the corresponding conversion population. However, on one hand,
existing monomodal retrieval methods focus on the features of a single modal (text or image), and ignore the
inherent relationship between different modals, resulting in insufficient features and a large amount of noise. On
the other hand, the cross-modal retrieval schemes that have emerged in recent years mainly focus on searching
images by text or searching text by images, and do not take into account the fact that general object detectors are
not suitable for image data in specific fields.In order to solve these problems, this paper proposes a multi-modal
feature fusion model with the training goal of classifiying ads to correct types to extract comprehensive features
to improve the performance of similar ads retrieval. To be specific, we adopt Transformer to extract semantic
information from text, and employ YOLO to mine fine-grained visual features from images. Besides, for mining
text-image relation, a text-based attention mechanism is used to extract product-related objects in images to
reduce the noise impact of irrelevant items. We also adopt a multimodal fusion layer to fuse text and image
features. The proposed entire model namesToTYEmb (Text oriented Transformer-Yolo fusion Embedding). With
classification target, ToTYEmb would generate useful embeddings for each ad and it will be used for searching
similar ones.In addition, we also proposes an algorithmic framework that embeds similar advertising expansion
and conversion crowd expansion into the existing crowd intelligent targeting workflow.In the experiments, we
compared the classification accuraciesand recall precisions of similar adsof the proposed ToTYEmbwiththe
baseline classification modelsand multi modal pre-training models, and analyzed the impact of different modules
and the number of selected image areas on the recall of similar ads. Experimental results prove that the proposed
method effectively improves the retrieval quality of similar ads and avoids many errors caused by incorrect
single-modal information. At the same time, the offline target crowd update experiment shows that the proposed
method can indeed optimize the existing intelligent crowd targeting algorithm to a large extent.

Key words Multi-modal feature fusion; similar ads retrieval; Transformer; attention mechanism
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(c) a group of 11 people in winter
wear such as beanies, skiing jackets,
gloves and backpacks are standing in
snow paddles outside a house made of
ice blocks while a person in front of
the door seems to be leading them
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b= S exp (W)

c= Z B; u;#(10)

Horh B 2 T ZHUEREW, 15 2 u SR . I
EATRMBCRE N4 & B R e, T, JE
TiZ B 31 B VR S E A 0 R A
KA, HELEDT:

Y; = tanhifW.c + W,r)#(11)

Sy, o3 T A H i SCA IR, A
SRy X HARBEAT Y, RZE Top K AN H AR
{r1, 1o o, g WE N EUR IR IE R IR o« IXAEACA 230EE 4
B AT A S NE B A A v XA AR )
Hll e ERRAE BN
33 Exm&TEE

1613 B XA FFAE {hy, hy, ..., hy } F AR F5 AIE
{ri, 1o, e i ME S ARSI H bR SRS SCARFI R
LR ERHE R & . AR — MBS R e =
JIRLH, RERERE AN [ IR RFAE A2 AN [
[ AAH R SeTH SRR AN R AR X Ta] O AH
KIE:

#09)

sij = hi 1 #(12)
Hh] Jh R E . T ESORA WEK R
(), SORTIRH RIS AR i B Rt S04
HIVE SRS, T IR N TESR R, ASCHE
{5 BRAERE AN, FSCAME BRAEE A A X

k
, expis;;
B = kp(”)r,-#(13)
j=1 m=1Sim
n
, expifs;; )
= —— = h#(14)
m=1°>mj

i=1

Heph N EAH M EGREERR, ¢ hEA
region ISCA(S ERR. ESERERE, XHEPHE
W I HC Softmax A A8 70 AT LAt 2 AU+
TransformerError! Reference source not found. ':F' E(J %E f‘i %
Attention, AN—FEZALAE TSRS TIEIE I A
ENEESRR] T ik, 1 PRIEHA AL AT
Xt F AR AR — > BT A R SR AT
Jf-HX Softmax F 4 Attention 43 %43 i , X i z(13)
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(14) H I HES .
i F G5 — B P 2 AN R A AT i A+
hi = Ffex, ([hi; hD#(15)
7 = Frugon (117 D#(16)

fusion

Hp[ 1R AR P sz
53K 13 Chy, hy Ry YR, Ty .7} 00 RS A IR0 AR

By

SR
T

h = maxpool(hy, h; ... h,))#(17)
7 = maxpool(7y, 7, ... 7} )#(18)

W T R F) B 2H 5 i ERA AR R, f oK
WHRADHAL X doger » FEKN 1o T2, FThAIFH
2 0 it 2 1)

o = F,([k; 7)#(19)
y = Fr(0)#(20)
y4it softmax J& £ B TN AT 25 v A

| At R |

,,,,,,,,,,,,,,,,,

ek AN

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

HFAES ) }——{xﬁkﬁﬁﬁ}

IR

ABEE e M E Hipipeline %

B3 R REE 1) SR 5 T RO (oL T A 2R K 4 e HE AL

ROA, WTE inference B, BRIZ R EolE N5
PIRFERERR, HT TR RIS
3.4 1RBEIZTIE

ARSI T —ANFEARMG E: X [ A A
[) FR) % R (g SK), BRVARHABARR) R ot 5 A A AL
HAL N DRI BT H 1 B SC fusion embedding 152
T B AR AL E . 28 H i debriErs
A, VEWLER 5 BT, TR ST, TR A
SEIFESINEE, LAZMA AR, Bg 2
I A DGREAE , RIS AT Rl A REAE , R
SRR BESRHER . AL 2858 N
PN E

loss = — Z ylogy #(21)

Horby NSRRI A,y T MRS o) A o A1
NP A PR, AR SCE AR B SRS
RFAIE 17 B8 4 [ R AR 25 1] PP Bl AR ARALL 75 5 T ARAR
Pa o SRE R A Al RO A AT A 24— B 00 7
FOMMARAENGREE T B, £ B N 2
T WARAKIE D SREUR A ], VutbRE RS (BCH
5 1 BRI AN T BEE 7 FEIERA D o A SRR
M T B Sh A5 I & 248 AR AR I 3R A5 B 3
SR, AR KRNI bR fEH

SEN s, A TAEE R, R
R A, R R ARGE R AL ) RAE IR e TP AR
[ e P R B A R ALY o BT

4 R SR E TIFER

RATKG LA BT EE ) — PR EEAE S, K4 AH
U ST FAABE I BIA 1 AR e
SE B TAEW (pipeline) m, DURTHEOR) 45 1)
MR AR,

e/ HIUE R BE R ) SR AR,
Bl 3 KRB BT HE I TAERAE TN . E o)
. W) EFELT BRI A &R
i, SNEARYE —E SR N TR BB (it
£ 18-25 L 1y, A NFH, BSH D, KXt
RIS B BIE NRE A, EEAM AT f5 S
2, 72 3 HEIEER.

AN, BIARIEHE 0 ) 5 7E — 52 i [
JARAIG, A3 WA TR L i P X e ) HEAT T il
WO S AT N, VXA AR R B IER 5
PRI )R P A DGR N, K I e
e H K o

FRIES 2], A IR B X S F P IR . N



TE#F 455 WICEH 9

TERFAE 2% > AN SR XGBoost A58, ol A i
M AT 2 —, FEA LIRS IR
b s P SRR A AT
s B R AR B8 T IR A 9 M A 1 1
O, AT LSRR AR B 1 5E IER E 20 ST BRI
o 2 S NAERFE RIRRGE A A b L (0 2 R I
SRTRN FAEZBOR) 5 bl MR st i, 1k
FEA DU R N, PR A ORI 4 A
6T ARK A S AT AR - % XGBoost F LUIAL
e IR R bR Th 4 8 1) ROC ik T AR (AUC)
R R AL A DL

RENBEHER, NS ALE ST SN2l
i T2 0 ) s KA P L BT R kAT
HEWTFT 70, ARFEB A T 7 B B HE R, B
Top M ECE A (M MBS SIT a6 9 AR
KA—F0.

NS, B AR BOBNHE BT X M A
FU AR RO EIR A N, AT —
AN 18] J 39 o

FEIXAS R AR R R, N SR A ROR ™
AR TRAE S > 4 (X HL45H) XGBoost FiL),
T TE SERR S 48 2 HIUE LS N AR, TEikSE
N R AR D, R A AF] 1000 4
MPREA (FERFERRBLT, NEEHAZIKL
RO, 2A A 1000-5000 MEA (FERXFEHIE ST,
XGBoost HEM AFEARH ™ EIE A IG),
RFIIZRET Bt AUC 2B, 1 ST s A9 N HEAE
AL R — A OB P A B A B B
WA H = AR,

EEXFRXFEIIIUIR, AT ALY kR
AT LR P SO SR, WS R
FEARY i, TRE— Py S NRE, AR AHERRAE
SR TERESE NG, RIS R AESE R SR AR
DIREEE 2 TR LS M. W&l 3 g Iy HEp
s ARBESHTT A B sl AR T 500 AL T
WRIESE G PR S MBS G IR, SRATEE
JEZ 5 R KR 2 T T 0 BT O T o b A Rl A
AR SR A, FRRER LT 5 1 s ARSI 2
JFaa N, 8o T 500 SkE| T 10 J5EL
b AU A BB RAE AR S 2 A — M T 4K
AR, BRI I IR, e A aR
i FIHLA B EIZAT .

5 SCIGKHR

ARG VR S SE IR B SR A, RIS AL
W, R, BLSE, Mgl

Pl 4 Bt 4R v SCA 7 B B AT L o R B S A
51 HESE

N TAEF LI BRI LS, ML &
e SR, ) B SR . B
— 2605 BN AR oARES, iRk R B
R RSCARE AR A 5, —3k 32865 25 &, A
BRI 5, b 6 i AE A IR
£, 1 MENRUESE, 3 M ERMEE. KB 4 ki
KI5 ARG S A J5 P A FE A, A EIER
ANTERA 4 YOLO-v3 HARINE EEE (K
BN 0.3) HisX Ga i 2B E5 1. MEHRLL
PRI SCA Y A P 3k £E. 10-30 AN 1) 1 2 [,
Y BT S R RS R EARXY RAE 5 AN
o EMRERRE, FRERERE R ] R DL )
PR b R bR, B, KT AR, A5k
SR, LR, WHRESE, MIX N B — R ARE
WK EAR BN TAR RS E 2R . 58
BbriE i, —3F 624 NAEZRG . XL T ARiE
() 5 B FH LA SR DA ST i 4t 1 [ S A
ASHFERL S embedding 22 I8 FHL T HRER T
Uiie N4 B8 [m) B S0 R I AE R VI R 308 4=
Il R RO AL, FE SRR BT R R A
KRR DR REH A E R,

WE ST 1 frik, Transformer Encoder #5576k
EARPRESIE LTINS, RS ERH T
2) 384 Ji)) 5 SR HF I Zk Transformer A4k
¥ YOLO, fi#ifHl COCO(http://cocodataset.org/) %L
AT 25 H bRkl .

5.2 SLEEE
S SOART, WE A, Shia, %A
PRI B 2 FRHE. T2k Transformer B, ¥
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PR SR PR R B N 2R H bR . T HOHFAE A
BRABCEN 128, Rldgq =128, FEMEH 4L
GRS IREARIE G XA, B Top 5 XIHkE
AEGRHE, B k=5, JIZRidFEd, Batch size K/
916, JLYIZR 10 4> epoch. ASCAEH] Ada 463
BB YR S2IR S B, EEESR A precision@k
fRbr. RAARTE, 0TS, ERRira) T Ei
PSR A 1N 5N B B (OS2 R AR AL
B AEN—AFBURME, REXMRE A —%
], R BB SR A RN S R A B
ARG, IR H A Top k fkikgE,
k g5 R IERZE . BIIX K 4 & Hha m &S5/
FEA & T IR 6 i (R b AL AR RS AR ADD U
precision@k = m/k. *§ T S AR precision@k 115 »
M 45— 26 BEAS K] precision JIATELF- 41455,
53 EZREINAR

Word2VecEr Reference source notfound. . o642\ /ac ]
Ao LA P 4 T AT S TR R AE ) B . AR
TSR] [ TP B AR N SRR R o

EImgFort Reference source notfound., - 455 700 38 5 X1
[ LSTM XHE LR EAT d A, mhla) J= (K AR D il
[l A SCHHSR ) B P BB R N SR R

GPTError! Reference source not found.: GPT %%?
Transformer fJ [T 5 R, MIECT5ET LSTM 45
PSR BE A AR B B AR . AR S B3] [P BT
PEAE NIRRT

BertError! Reference source not found.: Bert %%%:
Transformer fJ—RfO0AE 5 RR, LR s ml
T RUEESS . A 400w [ G I 25 Bert
FFERRE R MR OR, THEESZ token 7]
BT BHEE N SOR IR .

ROBERTaF™" Reference source notfound. .- poBERTa
BEXT Bert #EAT 10— Iiekdt, HAETEhA MR Rk
NAE) T, SRAITEOK batch size, R 25k} T
WIZR, DRSSO IERE S, W Tizdk 2k
B, [RIRER LS Z token [ EFIEAE A SCAT
z

VGGlGError! Reference source not found.: VGG16 IEIL:_%EF
RIEBRIRL, A EHR o R AAT B ROR
ACHET ImageNet(http://www.image-net.org/) T i)l
%5 VGG16 I EA S i Hdh e it . {3 H]
AL JZ 1 A A 9 R R R A 1

InceptionV4Error! Reference  source not  found. |

InceptionV4 /& — PR FE B AR I 2% o [F] R A 145

ImageNet THIZRH InceptionV4, FH7EA L6 EL
Pt BREAT I . Bt Ak 2 i A D RGBSR
Eh

YOLOError! Reference source not found.: ZIKILT_\{E)EH
YOLO fF N FE LA, IR 55 R AR UL
AR S, ERAHEEEAE, fiEdar 10 4
BAS BRI B A E NG RHE LR R .

ViLBERTE™" Reference source notfound. .y /j) BERT {/E
NEBEETNGBA R L —, HAEE
MUBEHRHERR, FR R R T 50 BRI R IX
PUAN L BE-18 5 AT 55 LRI AR ot RE, I HHAE
Eﬁ TE FIiCkrSOkError! Reference source not found.ﬁ%;%ﬁi
Zero-Shot HEBERE /7, WUAR SO I 51 Ao LS5
EAEEN R, IEBINGBERE RN T L ATTH
SRR, HE SRS R, A A
SRR, TREBERRENIT . BT I
177 B0, (R TR AN, NSO
B FL ARG & T A B2 ) &, AR AR AR S
BRI, BPRr U7 seaext L, K1 A
SCAKFAE Bl AR 5 NI R & ARk A RS
2.

ESIMError! Reference source not found.: ESlM %gﬁ#jﬂ
SR GE I SCAAR B THRBE AL, R RS OB T 19 B
2 LSTM I 5 4t R AR A m] DA ST DARTAR 22 5 4% A
R, fEZTUCARTUEAT 5 LA B3R5 Gt fg .

ABCNNFEr Reference source not found. 43 1 5 Eg\
BEAL, IZBALR B A A N (CNND 1A
& RNN KA SCARATRAESZ L, [FBF 454 7 CNN
55 attention ML FRMSCAITHEL, [FIFELEFE G CA
VCLRCAE S5 LR .

D INEor Reference sourcenotfound. . py| || 48470 -3
SRIGSHEWT (NLD BS54 H—Fh IN #18, HF
BEALFEELA Embedding 2. Encoding 2. X HJZ.
RFIESEEUZ CA S S 2, R =2 1) B+ 23 245 5 A
AR BE, 7E NLIAT % R AER 75 1
B4R

A E R, ESIM. ABCNN. DIIN f7 &
TESCAR VAT 45 i R IR 57 ) 28 USRS, IRtk ] LA
At T S0 3 5 AR 7 19 UG P 0 B D L B
FE R I R AR 5 RS gexd b, {HIX =
B TCVEIEAT PRI AL 4y 2RI (0 E
5.4 SLIOREERDH
5.4.1 FEER 7 S50

BRI ZR A2 DA RS S 44 2850 T A B bk, R



& 4% WA 11

AT A 22 RS 7 RSO AT X b . A AN
NI I SCA IR DA K B A, Bt B T
FI gt m (3L 624 MASFEZRAD, 4% EbE
BN SCAR FRAR T 0 R SCARAE AT b, 4
Xof bR TR Sy ] A g A b Rt TR R A B AT
BT o ANTRI ) 23 AR 7 IR A L (0 F000) 255 SR b
# 1 Fi7n. EImo/GPT/Bert/RoBERTa X3 B ph i ]
ARFAE AT T & 4325, VGG16/ InceptionV4/
YOLO A& s phffi H & v R A b AT T 35 20 25,
Trans+VGG16/ Trans+YOLO X & S A< &8 43 % H
Transformer Encoder % i 45 4E, P H ¥ 4 K H
VGG16/YOLO #EAT IXIBUARHIEFR AL, #8518 FHitb ik
RIS SCARRFEPHZAE R Nl KK . (TR
RS2, XHERHK VGG16 HiR1E 3 m 4 AU 1iE
&G, BT ML YOLO s y) 4 05 X, HE
FRURFAERBAL A 77 (1) /N7 A R N X 3 R iR
YOLO X%

MR 3 RS IR 5 K E  InceptionV4 732K
HEFIR EL VGG16 (17 RUER AT T80 2 Ml
oy R FURR T EARM BURAFAESRELRE ). [FRIET,
BT B ek R Ak T T e A 2B
¥, Bert Bi%LL InceptionV4 HEAL )/ BUER R =
THIR ANED A, XEFAEGME S as
TREMMERS, BT EGIRREE SRR S
U35, AR BCE R S AU o T
AH AL A, R REAE ], AT DL B R
DU RFIE . BRI Z AN, TEZBUEDL T, AN R
MISCARZE FARK, BT AR T SOR MRS 2R R B8 4715
WS HRE, MM BRI GRS R — .
RoOBERTa AR IF T Bert 54, XK HIXT
WA RINME BB, BT A mask, BTG AT S,
W2 YT RoBERTa MRS . Fodfdi i
YOLO B ()53 F MR L i im AR T3 7KF,
e THRLEE ) VGG6, InceptionV4 R 2, X
JEFN YOLO #hHUH & H b A — & 2 i i Al
KM, TE AR p 25 MG H An i e B A5 HE
7 FEEL topK, GIRAINLAS S, AT RE & R R 1)
K 1 EE B AR A #5 i f H AR TG, AN i s 28
B ASTHTHR H PR BUTE 0 AT 55 L rERe Al
X R OB P AR SCAR R Z AT YOLO B I H
b BT HET (iR BE SR T WS H AR ).

= RN EMEL G RERN S LKBRI

Methods

Accuracy

Elmo(Peter et al., 2018) 0.8201

GPT(Radford et al., 2018) 0.8001
Bert(Devlin et al., 2019) 0.8390
RoBERTa(Yinhan et al., 2019) 0.8451
VGG16(Simonyan et al., 2015) 0.7802
InceptionV4(Szegedy et al., 2017) 0.7989
YOLO(Redmon et al., 2016) 0.5981
Trans+VGG16 0.8532
Trans+YOLO 0.8401
ToTYEmb(Ours) 0.8641

EAERNZ, R 1PERGE MBS &
BRI LR S TV 2 HEYE S . Trans+VGG16 /73
KA T SO R R 7T (07N 7 MERRAE 5
Trans+YOLO J7 2K A YOLO FE2Y () B 45 S X}
FEHUH B NEEAT HE T FR I TOP K T A SCHE HY
(IR JEAE Trans+YOLO J7 a0 %At b, K SeA S
B YOLO #i%Y B A5 FE(5 Bk T Attention &,
X — DRI RAE ) 3 ST 1 X8R T 7
LI RE, Trans+VGG16 AL [ AR T Ak

“UE LT XIREEF 1) Trans+YOLO #:7Y, X%
BTES A SCARER R IR T IHTHE T, IABE A BEXS 1
Y 25 AR JE AT B0 U] A0 X 3K 23 8 W 7E — e R
g H bR AW S, BN TR B
cross-attention A&, [FFES 6T PEE R 4 7= £ KN X
AT IR 2, XA X S BT RERS B B f
—UORE, AR HITE A ER R HARE BRI
B, FE XA R ) S T N, X HE R
HREBEREE NN TranstVGG16 M2 —Fhaks
PR IESE . SR TR o A B G E
B, MOMTETIASLIAL R R, 1£ YOLO fAY
FEHUH A ME ISRl B I 4B S5 ) X S
A% S I kL FE B O A AR O 1 G H bRRHE,

DAL AR SC T HA PR B2 e ik 21 i A O P g

5.4.2 AR A Al 25

AFTHATHBT S A B R seixftt. xt
T EURSUARTE SO R-E N IR 2R 7%, & e R
IRl B R R — U T 35 AR H SR A,
HESCRA B &, SRE R =B R, M
ML B B AN BT 5 HEy A R FE R
BN KT, HEHOERS A CRE T —/N4
S H, WERE—ZEE WA B R, 5 0A R
R

0 T T UCACHT 7 RS 2 0732, BT H i
ZARAS LT R 2 22 DU SCE S I, B
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DL LN B T AR Gu it T SCAR N AR VLEL ) ESIM.
ABCNN UL DIIN #58Y, BT SCAPURE A Ak 2%
B B B TR AN A R A AN, NN AN REA
AR 4 D) LAt B B RE AR 2 R SCAR KT (TextA,
TextB), £ MBI/ E LA 4, 8 SGE SR
BN 1-UTEC 4, ARFR A SCARRI B SUAZ A ()15
SRS . SR JE B E SCHE B N KO, R
A —2& H WA BT, B0A R RM. HT LR
() 5 VE R ATAE — N B SR A g s, FRATTX I
Zr BIE MR A AR ) — PR e 7R R G
BRI IEAE b, W — KRR, BEVLRAE =2F
—RAIPE N IEREA, FOREAR I R aitb 28 H 5

ZAE R AR AN, (HSCARRER B SR
FEAHBENLRFE = 2%, AT e 520 5e % 2% =] 24
TS E MR TSR, BRI S, 19719 Z&iIZk
AR RR e AT 114901 25 SCAT I SRR, JoiEse .
MAREEFEE . 46, XTFRTFILAAT 5177k, %
DA P AT — — 2H s ST AR o 00 3K 7 B ) B A
DA R BR (B — 2SO B 1 3 2R REA, —
FEUAZEFEARD, SMIBEHLRAE T 1000 2% A
BTGNS . 3R 2 VEANHR T AR k2 [ i A
[A]%F EE R . Matching Ace s 7E RS b g S
A IVCEL/ASVC L 73 KRR, P@K R

R 2 AN EMBEL S A B RISKHHRI

Methods Matching Acc P@1 P@5 P@10
Word2Vec(Mikolov et al., 2013) 0.4964 0.4152 0.3797
Elmo(Peter et al., 2018) 0.6961 0.5877 0.5539
GPT(Radford et al., 2018) 0.7337 0.6445 0.5923
GPT-fine tune (Radford et al., 2018) 0.7938 0.7507 0.7218
Bert (Devlin et al., 2019) 0.7211 0.6358 0.5855
Bert_EN (Devlin et al., 2019) 0.6869 0.5922 0.5379
RoBERTa (Yinhan et al., 2019) 0.7526 0.6720 0.6256
VGG16 (Simonyan et al., 2015) 0.5802 0.5456 0.5258
InceptionV4 (Szegedy et al., 2017) 0.5912 0.5613 0.5399
YOLO (Redmon et al., 2016) 0.4704 0.4607 0.4559
ESIM (Chen et al., 2017) 0.9356 0.2920 0.4096 0.4305
ABCNN (Yin et al., 2016) 0.9218 0.2510 0.3216 0.3512
DIIN (Gong et al., 2018) 0.9418 0.4270 0.4121 0.4065
VILBERT_Sum_Emb_EN 0.7154 0.6139 0.5604
VIiLBERT_Mul_Emb_EN 0.7354 0.6388 0.5831
Trans+VGG16 0.8215 0.8022 0.7849
Trans+YOLO 0.8143 0.7875 0.7691
ToTYEmb (Ours) 0.8343 0.8092 0.7925

EHRER Top K K%
WRIEER 2 SLIRAR, BRRE, RIEASCTE L

fil & embedding K8 AEL i A4 R 1Y) B S = AR R A AE
precision@Kk (148 4x b 35378 76 ey HH B STy
1 FE 1K 3% embedding/matching 77 207 [BIAHABL 4,
Top 10 ¥EMEZE Dt 15 ML ERITE 05, X%
BH Rl SOAS 5 UG A B T AL S5 AR 2R A
BORH BN, [FRF, ARSCHEHMBIALLE precision@k
g5 AR BT Trans+VGG16/Trans+YOLO
J73, H Top 10 ¥5#fZ ik 79.25%, FHEALT A
TR R . BT S A HFAE embedding [
Bert/ROBERTa/GPT #4121 &% 2R Lk 2 T B & R ik 11

VGG16/InceptionV4/YOLO R 3 i HY 12 4~ F 43 55 bA
by IXULBHALE S AR AR T 0 B[R AL )
A, AR —BEASR A [FARRL 35 10, AR SO
RS2 B 4 1R . 2 2 H[) GPT. Bert. RoBERTa
B AR B T G P SR B g AT RRAE R L, X4
AR SN T R A R B U 1Y) 36 FH SO AR R AE i S
Xt RIEFAFREIL, 3R 2 X b T 7E AR SCE
a4 FHHATIOR S ) GPT, B GPT-fine tune, M
HRRT RUE B RE A B kg T ToTYEmb.

Fab, F 2 PRETHIZ IR AL EE T embedding
PR 7 SR T matching $T43 75 s 7%
HEAT TREA e, FHXTEE TS text matching/
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NLI AF5% b2 3 H o i) ESIM/ABCNN/DIIN 5%,
SIS A AR, LEMR AR A AT ILIE 43 SR v
HIKF] 92% LA FRIIEHL T, HARL & SR 2
LK T3 T embedding 7775, 43 b 35 R R
T (1) FEF matching J7 20 AR L1 25 ™ E K 71
REET 15, ARSI %R 2R H SR A k
A ZEMPEA R REHLREE 3 U, 17 SERR L IXFE 1 71
RFEAR G & — W AR H W AE T 5S5 (2) ULERFT 43
TEREIHERR Y B, THI I AR ™ 2 A A/ X 45 B /N )
7 A, XA ILLE AR SCAR KT UL B/ AN T T 73 2R HE A
RISE] 920%MEAL T, HARRL™ & A B R

T, MTIRZFEARIIT R IE— MR/ 732X
PN, XA BEAR, 4 e B] AR X CRAIE RS 5
ARIGEX L T 2 BTN ZR AL VILBERT, iX
EREEEW A, HZB AR N T 0 R
L DSOS ST, O EER T AU
B A 2 v, T I L AT T — e ),
BRI, R R TS, A SCARME F,
W LA O R TR A R B2 ) &, MR NI AR L
FIECREIRN . LR, BRTIERAH — A2
BTN TAE, FX BIRATE A 5 1 SCAER

& 3 NBEEME pipeline LIRS &Y 3T (top-3) 151

ABFRRAN T REEL FRE®HNE Y RETAUC R AUC X4 CTR  SEd4l CTR

49228410 1932 109908 0.957 0.8944 0.01059 0.01172
20000000 2014 69652 0.9908 0.96516 0.007582 0.00761
67209738 4232 500000 0.86106 0.95229 0.07031 0.0745

34259 24688 308423 0.94398 0.97809 0.0627 0.0725

163583 3305 55328 0.9648 0.98734 0.05266 0.06198
49228410 932 138003 0.9096 0.01059 0.01181

Sy R BRI LR A T 9SO o T3 B Ml S i 78 UM BB 9 N 3 BE5E 17

UEBHPE S HOME BRSO, FRATHXT L T s Al T
JESCSCA) BERT # XS EG, B 2 71 Bert_EN.
XPT VILBERT g5 SCAMERERZ A ., AT
ST HF AR B (VILBERT _Sum_Emb_END
ML FFeiE M2 H (VILBERT _Mul_Emb_EN, J&
SCRED o« MEREGEE JK T, Bert_EN 1) Topl0
%} 0.5379, i VILBERT Sum_Emb_EN ff] Top10
K H1% 4 0.5604, VILBERT _Mul_Emb_EN f{] Top10
FERAZ 0 05831, XU, Hoe, PCETECE
FErIgE R 7 — 25 Bk SR, Rl RE
PO TR ARG B B T R S A B PR R B 2 — e, 5
Ab, FE—RUEB T RE SCAR S BEEAE B TAR
HRERMEEEREER. mMBEEMEHRT
VILBERT #%7% H 4 M Faster-RCNN $2H [X 54 1E
PE R BEG M JF AR HFAE, & F R 5 Ui E
BRI, HAHELT Bert EN BUIRTFAR 0 23

ZE LFTIR, ARSCATRH R R B AR L5 5 5 1S
BISCRFE B DL 5 2 B A RHIER R, 7EAEAL
IR RAT S EEUS AT RE
543  AHFHB B 45

I I B 4T O 90 UIE A SC T H A Y AR AR AL
T A BT EPERE, ASE IR A sk
6 A FE IR H AR B 5 97 70 45 S0 I N B HT
MEZER IR SEM . QnEEs 4 frk, AU 59 ke

R TAER A, HAERLET S AT 2 Y s
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s, S5REEGIINE 3 s, AR K/NER
F B — SR B 1) S i AT R P B
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e FRAEARYE AR AL 45 K 2 R BB B 4 AR R R
JE A PR R A B s o SR S L N B9 7 T
AL NEES, B PR ¥ RET AUC 2R
PP FE R0 R P B EURRE (S =, RESD I
Zr ok i XGB A, H AUC 1H; ¥ 78 J5 AUC
SRR AT LB I ZRiZ R ) AUC 18 X
HEZH CTR ZRoRTE UG NTE ST VR AT AT ST
& (B NBE<1000, TEVEHHD, 1Z ANBEEXi
JTERERE, FANEBR SR, xR
PITHE R CTR=midh 3R P 3 Si3edl CTR
FORTEAL 54 78 77 30 F AT B 5 (1 i 2

o, AUGRRHRR) T & Ak SR
top-3 ML, akAE A At NSRRI . 72
JG S A AR D (VNT 2000) INF2x 7778 7 5 i ik
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WEMER, HIAE XGB AL AUC 1R, &
NBEY 78 J5AHRL. AUC BRI T 7E R 46 5 4 N3
BAEKDE, ¥R AHSERBE AUC LR
Fto A4h, WG — AR, R e NS
FANE 1000 B JoikAd A A RHIE I 25 XGB A4,
WGV 8 S B Re R M) B8, TR T AR
-5 e AN TS, NBEECE M 932
SKEIT 138003, JH BN N BEET 6 E 01 5T 5 5 R aA A
FEBOBUSCR AT LG, HREAARIILH BEAR 1K CTR 1E L

AR S, 68 IR BB M) BE BT S i hr, 5
IS0 CTR my T XHHRAH Y (5 L 48165, 2904 74%.
ZAEREHEAAL) T HY RBSR N BIA A
T T L AL HE B 7R K 2 250 100 T 4 BB LA I )
FIU s . 48R, M AUC LB AT LG A SR
AR AE — B b, LhinFetb NBETTRES
L%, FEHABRHER R 2w S e A
CTR J2ifii FF%, iXJ&7E bad case 3 il £ 1E [t — 4
e
5.4.4 JHmRSLIG

N T AY) HbRIF 5 AR SC AT B H I 2 A R AE
B R AN R S K AR R M RE R, AR
TR TIH AL . GnF 4 FiaR, wio Pointer &
7N 2% Pointer 414F, DAAl SUARBRASHHIE TR 5 BUZ X
WHT; wio SCARLRRFIR L BRE T ) X IR T
P, RGN LA YOLO Tl & 15 EAE N H
FrHEERFbRiE, BB Top K DX IURRAE 1R N BG4
fiE, B 5.4.2 W5 BT IR Trans+YOLO 730; w/o
BIGHERRAEIGE R, BN ST A 1T
SRINLR, CLUIZRIG B SCA RN RFE AT AR
Hlal; wio SIABERRMACAGEE, BMHME
1840 B HEAT 73 N SR RIA AL 25 7 [l

% 4 BoR, B Pointer L4, Sk P@10
PEREM 0.7925 T[4 0.7887, iEH] T 78 LALSCA N EL
ZAa o BB AGIE X HE I, SRR S, R8T
FIK BT A I BE A B IE TH 52 o BRSO
LRI, Sk P@10 PERE FI%E] 0.7691, HH7E
P@1 5 P@5 MEfE I FREARE 2 NE /v, X
BN AKEE Yolo B2 5 1 X ek A B8 15 B HE
B Top K &4k 1 245 F SRR . B
BEAS, TANANAR FE SCARBLAS AT HREIE 2% 2] B, P@10
PERE T FEE] 0.7426, MR AR, AUBUKESEE
GIEEBAT R ST, P@10 PEAEER % 2 0.4559,
XU T W SIS (1) MRS A BAY 5
SIRADHRGEE, IRZEMT S FHESEAUR

FTEUG R A [ AR T35 () M TR TS,
KEZHMFE S5 A CE BRI NIX 2R, 2
HHAS I — LS BB AR E T R 5 3%, W
“11.11 &)\ $r 7, T Bk, B2 g —
AR B R — MR/ R 7E R H AR
fs WA L H FORERG], IR R T SR A A
BUGAEASHE 10 5 KK T % o

RAFRUL, ASCRRIEAR T Blr8UR, R
AE T ZRAS, 2 MBS NTER R, [HA35F
fiE 1) 5 B gt o i HLASCIEASR A T YOLO #24
YRR EUBAFAE, I DAOE UE BN R AR
aAEC HbR, AEAS I 1) H AR AR, B
DAB R AR BE E—20

4 HRASELE

T3k P@1 P@5 P@10
ToTYEmb(  0.8343 0.8092 0.7925
Ours)
-w/o 0.8307 0.8057 0.7887

Pointer
-wlo A 08143 07875 0.7691
-wio El{% 08023 0.7674 0.7426
A
-wlo A 04704 0.4607  0.4559
A
545 Hir#cE k H2Hr
FE H ARSI AR, AR STHR I SCATE SO R
EEEE A TEA, B Top k HARE VKBRS
fiE, AT ZAE kAR BT AR H AR B e 24 45
REIFEmE, BARSZISE AN 5 FiR.

%% 5ToTYEmb R EY[E|{%& B #R TopK ER{ESCLE
Hirk{E P@1 P@5 P@10

Ours 0.8343 0.8092 0.7925
, k=5

k=1 0.8258 0.8011 0.7881

k=1 0.8311 0.8061 0.7894

K=1 0.8316 0.8044 0.7896

K=2 0.8288 0.8032 0.7875

M 5 [ LEH, 24 k U5 5, ToTYEmb fE#!
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retrieve similar advertisements from the comprehensive
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innovatively use the converted users corresponding to similar
ads to optimize the existing automatic update framework of
crowd packages in the industry. For similar ads retrieval, many
scholars have used more complex text embedding models (e.g.
Bert/RoOBERT&/ERNIE) and image embedding models (e.g.
VGG/InceptionV4/ResNet) to improve task effects. At the same
time, many excellent cross-modal matching models have also
been used to solve this problem. However, the embedding
model for a single mode loses a lot of valuable information,
causing the model to fail in some cases. The cross-modal
matching model also has two serious problems: (1) The model
is not highly distinguished in the inference stage, which causes
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the accuracy of top K to decrease; (2) In the advertising field,
text usually has a guiding role. These models do not take this
into consideration.

This paper proposes the fusion Embedding model
ToTYEmb, which integrates text and image information, to
make up for the lack of monomodalEmbedding information. At
the same time, it innovatively uses text information as a guide
to improve the performance of image components and improve
the overall performance of the model. Experiments show that
ToTYEmb surpasses the multiple baseline models compared in
similar ads retrieval tasks. At the same time, we innovatively
propose a method that can integrate similar ads retrieval
technology into the existing crowd package update framework,
and experiments have proved that it improves the performance
of existing recommendation tasks.
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