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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 rate (CVR) of advertisements. Targeting the potential customers of a
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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-based retrieval
technology to expand the collection of similar ads of a given ad and treats the converted users of
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 names ToTYEmb (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
accuracies and recall precisions of similar ads of the proposed ToTYEmb with the baseline
classification models and 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.

Keywords multi-modal feature fusion; similar ads retrieval; Transformer; attention mechanism
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(¢) a group of 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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y,=tanh(W_h,+b.) (6)
.
- exp(v, v,) e
Eexp(v,va)
u}’kZCon(at(top/eal (h,)) (8)

SRIG P S B R A 2 1u - SR AR % Transformer
BN () SCARFFAE b= T34 R B R SCRFAE -
~exp(W,u,)

012,8,-14,- 10
Hp gl TSHUEE W A0 u AE. T
AIMACFIAE Ry 42 Ja bR SCIa) e T —20 BT iZ B
3y TR B E AR e 0 3 R A DG H AR
BRI T .
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Horb oy AR TR B AR v, AR AR G, A SO
W v A B AR AT HE s A B Top K A4S HAw {ry
o E R R B RRAE 2 75 3% R R8O R0RE 5 1
Bl A I HE A R IR v 19 DX AR ) i dl
L RRAE RN
3.3 EXmEEEANS
TR B SCAREAE {hy s by s <o+ o by, ) R BB KR AE
{rosry s orc VG s AR SR H A5 S 3R A5 SCA I A
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Fooee

s, =h'r, (12)

Horb by g b B T R SO NAE R R
SCASFil ik 3 PR 45 1 R0 £ JE o i PR Al 0 SO 1Y i
SCARBL. O 1 B X R N AE 5 R A SO A 5 B &
TR BRI S I SCAE B R AR R B A X I

: (s;)
B => PR, (13)
! ' Zsim
m=1
K= S EXPG )y (14)
i=1 ESW
m =1

b B A I 1 R AE B8 3R . 1) B4 region
() SCAS A5 B ZR7R . (B A5 30 B 0 A 3k B ) 6 I ofe O
W Softmax # A i1 #8 73 A BT gk & K Bl T Trans
former™" B 19 4E B4 € Attention, / —kE Z AL 7E F
PSRBT P AN W] N B e 2 T — 2, 1
PRAE AT R5CHE 0 AT 32 2 % 2% B B 1 B — > 2 4R
0T AH ] fY 3fe 12 4 . T B Softmax fE A Attention
3R RE R (13) L (14) R il 43 B8 45
S — n 552 )2 0 A R B S AT Rl

h,=Fi%,, (Chishi D) (15)

r,=Fi, (LrisriD (16)

Horb [ TR M4 1] 2 1 D 4. 158 P e R b Ak J2 4331

BRAF Ry Ry s e sl ) FIE oy oo 7 ) B R O
FRAL -

h=maxpool(h, ,h, .+ ,h,) 17

r =maxpool(r, ,r,,*,r;) (18)

¥ T A5 R AIE 1) o 20 5 o A R R B B K
RN R 1 X dogr s KR 10— 3 F b Flr T
D) 5 % 7 7 i 2 031

o=F,([h.r] a9
5=F, (o) (20)
y 23 Softmax J5 15 B4R T (4 7 45 75 A R 43
A s MAE inference BB, B2 & o 1E R4 BURFIE
] i e om T R R R AL 55
3.4 WENIZGTRE

AR SCHE T — A S AR B TP 0 (R 28 A A
[7] P % BB el s g 2 B B0 1% T B R L £
B AL NHE. BRI BT 42 9 &1 3C fusion embedding 45
BT ERA AL 26 H. g3 3 i B br i e
A CTEULES 5 . T0IE h 2 S , A] e R R 2 5
BN R A 2R A5 B LA 3 N SCAS R b A
T i R DR R AIE & [R) I 2 > W fif @il R4 e X F A
P B SR AE 19 5 . A SC A 200 A8 U
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4 BESERERTIFIESR

A TR AN A 2 P B 1 B — P R AR L R A
U558 AL A REYT ST A B BUA 59 AT fiE
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B G BUA TR RE E 1) SR AR IR A
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T 5% ARG A Y F50 00 73 S0 8 B AR HE /- B i Top M
RO g T (M {5 5 T iR 077 28 1A N AR DR/
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A ST - 20 25 HORF SO A S i MAS
JU RGBT BB R A A A — A
IR ] S A4,

TEIX A 3o i Hp A A T T AT SR Y RO
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TESE PRBUR P 25 23 BRS8N AR T 4 FE TR E A
TR A A sl AR D B2 A A F 1000 A4S R
A CFEXAERAE L0 T » AR SR 22 H 3 R %00 » sl ]
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0. 3) HARRS R Ja 0 R A o3 A B rhn] LLAG )
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R B R S B AR R AE 5 AL R E
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by SR B A X TR R A A0 AR R AL
A8 TR A S L B BB — B A R R B SR
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— A 624 AN [A] 28 5. Gk 4 22 i bR T A ) B
FHVAINZR AR SR B 1 10 PR SC B A6 285 o il 5
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S [) 5 S 90 R FHAE b 3R DI R B 41 Il 25 58 HE 1Y
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L bt R ER.

==10 5 1)

% o

<5
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% 3 5 ik, Transformer Encoder ¥ 55 7E K
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& SUN ENER T SRl
5.2 XKIGIFEE

TE) 25 SCA H 3l R B 25 0] L 3] L 44 ) 4 3]
FEIH L2 B ERE. T ZE Transformer B, 6 F R
OB A M 0 O S U 25 B bR BT A IR AE ) K
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25,9 H [\ Top kB £ MK & > 25 2 098 %
Bl & Z5) 45 A m 25 500 W AEAS R T W) 28 7 b
CRE S A AR AR 25 AH TR W precision@k=m/k. X
T RAKRIY precision@k T 5 W JE B B — S/ AEAR D
precision I FTECE 415 2.
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VB SO 2.
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JEIEAT FAE o () J2 1) it AR D) o] L AR SO SR
[a] - E(EAE S SCAR B R
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WS A SO R] ] £ 1S S (EAE S SCAR B R
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)16 S R, 2 0 5 AT TR AT 55 AR SO
400 J7 )45 BAE I 25 BERT JE7EAR T HL iy ) 45 4L
P O B2 token [ &V Y EAE N SCA
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RoBERTa""'. RoBERTa J& 4%t BERT #17 fy
— IR, R T S A B R T R T L R T B
K batch size, 72 8 Z 158 EiEAT W5 DLAR I
U B SCAS AR BE ) X TIZ SR A AL ] A R IR )2
token [i] & V- B A Ry AR,

VGG16' . VGG16 J&— Fh I J&F 5 FHL R 2% L 78 1]
8532 0] 8 A U I RO AR SCHE T TmageNet
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TEASCE B BG4 b R A7 SO L i A A6 )2 10 o
VE S R B R AIE 1) 4

InceptionV4'? . InceptionV4 1 J& — F 1% i ¥ FH
P2, [EIREFRATTH A ImageNet T Il 25 ) InceptionV4 ,
FEAEA SCSL 0 0 B b R AT SO, RO A6 )2 10
VE S R B R AIE 1) 4t

YOLO'™ . Z 30 fii i YOLO fF Sy 5 2k 45 7,
NARRL 153 PR AL . BT &, A U0 TR
BB bRJG i 2 T 10 A B AF RS B K HARE
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VIiLBERT" | ViLBERT {1k 2 £ 45 25 T 1| 25 4
RV Z — AR 98 1) 28 Ao i TR HE 3 L 8Os
FEIRFNEE T 5 19 QR &R 5% 9 A W 318 5 AT 55
IR F W ERE  IF HILEM T #E Flickr30k™
i 4 I Zero-Shot #EBELHE ), BUAS SO 51 A8
Xof b S AR T R A X R I R A2 1L

AN SO AR SR N I SE 2-8 N e S A2
G R R R 0T T TR AR e TR R AT X
HEAT T Bk o PR e 3 T 48 AN A L i A SCA A
Fs IBCHE ARG 28 900 A R B 1) AL VR R R LT
AR SCI T ST A A BERT DL HEAT S5 X H L o
R SCASRHAE Rl 348 43 Ry T Tl R0 3 1 il ()
AR

ESIM"* | ESIM J& — Ff FH X 4% 55 ) SCAHH UL
TR, R FIRE O 3 T 4 X LSTM T 4 2 A
RUA] ARk 2ok DLRTAR 2 5 4% A L, 7F 22 300 SCAR DG i
1155 Fak BIHE 5 45 1k R,

ABCNN™ | R [A] F ESIM #8512 455 780 45t [&] i
FHAE U 28 9 45 CCNIND i A J& RNN X SCAR 17
FRAESRHL, R 454 7 CNN 5 attention #L ] F 3k
OCAS U I | [ AR TE AR 8 SCAR IE AT 55 R BT

DIIN" | DIIN fERVEF X B 2818 5 #E B (NLD AT
FH i —Fh TIN B A, H 3 240 45 B il Embedding
JZ .Encoding 2 . X HZ B ERERZEL Kt 2,
F =7 ) i+ 3l A 53R ) 1) O Ak A R M R 7
NLI {55 b B AR 7 75 1 i 5t

(B 45 1 2 19 42 , ESIM, ABCNN , DIIN #5170 12 7
SCAS VG FLAT 55 v e AT 57 1 48 LA R0, I bt v DA A
5 12300 3 5l P TR D T 0 O O B R
& bm I R AL 5 A [l 5256 % B, {H X =4 TG
AT AR 43 28 S 1 X L.

5.4 XWRERSW
50401 HIBIBIRL S3E SL5

ALY 25 3k R LA R o 40 Ak 200 TR0 Sk H A,
SH AR RS X A TR 22 A2 43 SIS S 0 R AT X L. AR i A
ST A5 B SCAS AR LA B B R 43S it Sk A5 75D 00 4
]S AR (3 624 AUR[RIZE D 2 %) ELAR TR Sy ST
A A 7 I R X SO R AT 43 A s 2 0 L AR A
RV ARy st O (R S R T A B R TR 3
JSAE A AE I 3 A B T R R B G R 1 TR,
ELMo/GPT/BERT/RoBERTa ft % 5l fifi i 3¢ 4%
FRESEAT T 4543 25, VGG16/InceptionV4/YOLO Y,
Fe Al R R FRE T 45328 Trans +VGG16/
Trans + YOLO X 2 3¢ & % 4> % A Transformer
Encoder % ith #¢ 1k, I 7 &8 43 & F§ VGG16/YOLO
HEAT DXIBURRAE SR B SR 5 1l A R AT 5 SOAS R AE B
FEAE R T U 4 28K . (A T R X BRI
VGG16 BRI B m 4 S AR AR J5 2R T T —FP 221
YOLO 9] 43 75 20 5 FRURRAE LAk oy 7}X7 1)
INDT RS R AEAE S IX SRR 5 YOLO X 5%,
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K1 AXAEMEBEEZFELHNDEBRIILE
Methods Accuracy
ELMol* 0. 8201
GPTL) 0. 8001
BERTLS! 0. 8390
RoBERTal % 0. 8451
VGG16LE) 0.7802
Inception V49 0. 7989
YOLOL™ 0.5981
Trans+VGG16 0. 8532
Trans+ YOLO 0. 8401
ToTYEmb(Ours) 0. 8641

Mo RSB 45 R F  Inception V4 [0 28
HER L VGGL6 M KR R TH T4 2 4~ H 4>
S HRIR T A 0 R AR AR SR CRE ). A B 3 T
PR B 4 28 1k BB O IK T 3k T U B A KOk
BERT #EAL LY InceptionV4 A (1 73 S HERA 5 1
B A AE AL XOEE BRI SRS T
R W 3 R R 2R R B R
ARLEA T A TS B E R AR AL ) L T S
A e E AL ST ) R 0 R AR A L AT DL B A
PR S FRAE. BR UL Z AN 7 Z R0 LT AS TR RS Y
AR 2E AR JIF DAL F SCAR 1 K 2 AR 06 O 47 b Al
P 5 RRAE AT A0SR 48 I 5 R 2 4 — 2. RoBER-
Ta BRI AR 4T F BERT #2 AL, 3 3 B X F S0 A
H G B R T A2 mask, BT XAT 4 . H L
YW RoBERTa A9 5 4. ol f I YOLO
A [ 43 2 P B 3 0 B IR 7 K OF L A H TR
B R VGG16, InceptionV4 SR EH 22, X ZE KW K
YOLO Hl 3 i B B bR R — % & /b A DG 1, 7
G JERET v 2 o RS H A e R A B HE Y O I
Top K, WEAI LS| 5, # vl R B J5 PR B 1 K A&
18 B bR A0 5 1 B AR TEOC , DT 1 A 2R A 1. A
SCHTHE RS AR 4 84T 5 bk AR B AR X R W A
R gl SCA 2k Z o YOLO i BCHE 1 H A5 2287 HE
¥ BB RE 2R iR 1 MR 7S H A a) L

EAE A, 2 1 R e RS =Rl B SCm A
B kR E T2 EEER. Trans+VGG16
ORI H 7 SO B R R4 R 7K T [N RS R AE 5
Trans+ YOLO 75205 A YOLO £ [ 8 (5 B 43
XoF B IR 114 0% 356 A 3E 4T HE P I B Top K5 i 48 SC 4%
BB AE Trans + YOLO J7 20 2 filf b B 5
A7 B YOLO #7515 B {5 B 4T Attention fl
By iX — A BB AR R AE P A 3 SO ) X3 HE
JP7. 25 R W], Trans+ VGG16 KR 1 PERE L T A
i F 1 LS 1) K HE 7 19 Trans+ YOLO ##1,
X R TE A SCAR L RG] M HT 32 T 4 2 A

Xof e 2 A BRVRRAE 2 AT R0 0N A X 8RR 4 e A TE —
FREE A H AR A AH DG 18] 8, o 76 ] 3C cross-
attention H . [R]FE 25 X 4 BRI 43 7 A= 1) /0N X 0] F
FTIALE 2] XA X {5 B AT RERG B E oy — 4k
AR AR S L 5E 4 B HE# H bR R B g0, I
L 30 R TR 1 5 008 T/ o A %o A L R A A
SR IYE BT Trans+ VGG16 4 & — 3k 3 47 19
PEBE. SR B T R 4y IO AE A AR BE 4B
ToIEGIA XA LR, BAR L TE YOLO B A £2 i 1
1 3 AE SE Atk b i A 1 SCAR 1) DXISCHE R R A% B Jin 4
L5 Hb 42 BSCAS A 6 1 S H AR REAE S R I A ST
P&t AT R 6% 38 ) Jec A0 1 1 R
5.4.2  AHRLT A B

AT AT AL A ] R 2O SR8 X He. T
FUR /SCAS /SR At A 10 K 28 O 2% i S A I
SR A TR A — ) ) 5 R A L SCAS N RS il R
P SR i ) 3t s 2815 R R o ek R B 5 DA 3
LR A C LS T ) T HE T A B R /N
K - AW R A5 B3 C 8 T — 44057 7 i
HKH R R —2 5 WE WAL 75 00 A E] .

10 T35 T DE AT 23 A R R 05 vk B T H B Y
E2T P IN R Wit etk U R S AV € L
JIT LAK B B T A% 5k SCAR Y AR IR L 1) ESIM,
ABCNN D) J DIIN A58, 5 SCA VG L 9 155 80 4
W B R TR 0 A6 R A A ] g AR SRR
5505 48 P H At 9T A FE AR AL B ) SCAS X (TextA,
Text B) , 48 R 4T 43 1 55 DL IE 70 %, o8 SO iR
B 1= DLle /80, AR A SUARF B SUA Z 8] 1 15
SCHEES. SR I T SCHE B S/ KO A i R
[F]—2& H WA [m] g 2y o 5 0] 4 [l 2 . 661 D e = 1Y
J5 15 A7 AE — A0 JE R A 1 [ FR AT U 5
UE I 32X 17 A 7 R BB ] — b SR ek« 7 S i 4R 1Y)
BLfith b X — A BEALR AR = 5% W] — 28 3 I AR
RIEFEAS , SOREAS DU AT & 4l A6 28 B 5 %00 R
A2 HASTR] AR SCAR IR A7 38 48 1 FEAS v B HIL
SRR =55 AT AR A R BE 6% 2 o) B AR 26 H A RS
i T REAE. BT R .19 719 4501 25 B 4 Be 6% 4 i
114901 25 3CAXF YN ZRE 4 » 3 ik 2 I 4 (W] 2. )
Hb N F T UCECAT 43 0 75 3 B MK T AT — — 4
JSC AR X DU A B ) A A b DA R R (R — 4%
SCARREIE 17 MR A, — 3k 1 AZ S FEAS) L il
BEHLRAE T 1000 £ MARE A AT IR0 50 X L. 3% 2 1
AR T R 7 v Z E B A R E R . Matching
Ace FIRTEMIAR b A SCAS X A DG e /AN DE it 432
HEW R, P@QK FoRHAR) SR Top K A%,
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R2 AXFHEMBERFEBELRE BRI LL

Methods Matching Acc P@1 P@5 P@10
Word2Vecl! — 0. 4964 0.4152 0. 3797
ELMo — 0. 6961 0. 5877 0. 5539
GPTLE] — 0. 7337 0. 6445 0.5923
GPT-fine tunel!?] — 0.7938 0. 7507 0.7218
BERTL! — 0.7211 0.6358 0.5855
BERT_ENL5] — 0. 6869 0.5922 0.5379
RoBERTal!%] — 0.7526 0. 6720 0. 6256
VGG16Le] — 0. 5802 0. 5456 0.5258
Inception V4L — 0.5912 0.5613 0. 5399
YOLOL — 0. 4704 0. 4607 0. 4559
ESIMLI26] 0. 9356 0. 2920 0. 4096 0. 4305
ABCNNC27] 0.9218 0.2510 0.3216 0.3512
DIINE28) 0.9418 0.4270 0.4121 0. 4065
ViLBERT_Sum_Emb_EN — 0. 7154 0.6139 0.5604
ViLBERT_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

FRAEHE 2 SLBGEE T AR ARG A SCIE SRl A
embedding AR I 44 EE 19 B 5 = R BB LE precision
@~ )46 bR b 35 300 36 i M B DA SCAR /B A AR
i embedding/matching J7 24 FIAH RIS 4, Top 10
KR 2D 15 AL ERE 20 A X R A X
AGEUGAE BXTFAR SRR S & 2 CEE
fh. ) A SCHR RS RUAE precision@k |- 1) 45
HRBH B AL T Trans +VGG16/ Trans + YOLO J5 =, H
Top 10 KR 53k 79. 25 % » W AR T 45 — 47 (o B
. B F SCAREF embedding ) BERT/RoBERTa/
GPT B2 71 &4 5 b3 F B R F74E 1) VGG16/Incep-
tionV4/YOLO ZCR &l 12 A E 4 8 0L F L X Ui B
FET 5 o AE e AR H 7™ 51 0 P R TR) J5 Ak ) A, S0 DA B
— BRSOk A [ AR AL 4 B B o S AR SCAS AR AE S A
M3E#E. % 2 P GPT,BERT,RoBERTa # % #§
S 3 T T I B Y 0 7 R AOE 4R B, X 4 U N
TN AR R 1 38 SCAS R A B B 2 AT X EL
] BF 2 S DL L 36 2 vtk b T R AR O8R4 B ok
i 8 GPT, B GPT-fine tune, NZRH1 0] LI FH
| HAERENIH] B3 T ToTYEmb.

TiAk s 3 2 T B2 B RLKE 3E F embedding
A 25 115 19 77 2R 2 T matching 720 75 X0 7 ik
PEAT T A L8, IR X T 7E 15 4 text matching/
NLIAE 45 £ B 1 ) ESIM/ABCNN/DIIN &
R S0 48 L2 B A 03 A il AR SCAR X6 D i 4 2 A
IR 3] 9200 LA B R OL T HAH U 4 A 1mDRS 1
FRIL L T3 T embedding #9773, 40 #r 32 2 )5 A
R . (1) T matching Jy X #5811 5 ™ 54K
BORAETT I AR SCHT 9y R SR AR 2K B U i A
A SRR AS T LR AE 3 T S BR bR Y

FORAEA Bt 2 — Wl T e A9 4T 45 5 (2) DERC T
3 6B R HE B B, I AR ™ A A LA/ X A
JIN B T L 3 A B ZE 3 B SC AR %o DE S /A DT it 43
e R H) 92 % A5 BL R AL 1 F
PEREMCT . X TR ZHEARHAIT Eh7E— RN
R 43 5 DX T P 5 DX 43 BE I » 4 Jmy 3 T e AR % I K
i

ARSCIE X T 24 A I A R VILBERT,
X B S R . 1 IR R O T B LA
B DAY AT 45 BEHAY L TG vk BB AR SCHR B
PR AR 1) X X AT T — ek gl ELR
1M 5 - PR E L T R4S R A8 L B A SCAR FE R B
A 5% 22 T A B2 1) R VR R 28 BT AR S T
SCRb AR K H TR A — AT S 2 A B
YRR B B R AR BT A T A 1 SCOAR B 43 A
TR BHE % O BHE T SCSCAR. 1T R TR UE B
Je BIAE BRI O, AT AT b T B4l B 35 S0
A BERT i AXTFE . Bl 2% 2 H iy BERT_EN. %f F
VILBERT f J5 SCA F B A% B 2 1 38 B FRATT X L
THETF I8 B (VILBERT _Sum_Emb_EN) I
2T I 193¢ B (VILBERT _Mul_Emb_EN, J§i 3¢
o). I SEE 45 J ok & BERT_EN i Topl0 K
% Jy 0.5379, i ViLBERT _ Sum _ Emb _EN f{
Topl0 ¥5H#i% K 0. 5604, VILBERT_Mul_Emb_EN
Topl0 AFH%H 0. 5831, 3% Ui W, 7 56+ Hp SCHE 9 3¢
R R v v T — S R SRR R ECE AT
Al L[] 20 b T 422 3 T b SC R AR R M Rl 5 — sk, U
Hb T —UAE B T Rl SO 5 BUS AR BT F AL 4
KRS 2R EE N, w2 d T VILBERT
B 42 M\ Faster-RCNN $2 BUIX 35 F¢AF 1 S B 1%
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W1 JEUR AL L B2 5 SR B T 45 S0 JE 1 e e,
I F BERT_EN 427+ AS & 40 i %

g5 LR AR SO B R BE A FE 25 A B I
P SCAHRRAE )17 D0 T 2% > 31 H il & RRAE 7R - 78 48 1
IR RAT S RS B Y e
5.4.3  ANHEE BB 5L

AR 9T L 56 UE AR SC T 2 S B B AR A AR AL
PEN T b TR EOR iR N E N R T NG T A
JE B UE LA L) R T A G R B N B T AE A
() IE T2 . W3S 4 5 PR AR Y SR RE LA —Fh
AT PR BT 2 A BB A 1 R B8 A ) BB AR
W, HAE R IR T A A NS iR 28 S okt
PRI A L 171 4 X 2 Ak AR O S 2 O R AR 147 43
B O 5 880G A 80 A A BEFE 50000 LR, o
N B S0 T 55 B VP s ok Bk
B ESCL b s, fE B3k 68 WA BT b

pipeline AT LB i A AR i 97 JE A B, 45 2R
PRGN 3 7R . A HHEAL /N 1 2 de 0 4K 4l — 2t
Ik e 5 1 DA N v P RO s 7 S i A AL 2
S WL ) A — 5 J ) P A A ot/ O/ T K
SEAT O P R s T SRR B AR AR FE AR SR A AL
TR AR R T ) A [ R R Y PN A A Y e/
W/ W S R P I B S I B e A R v OB 4
PURGR IS RT AUC J2 45 AR5 7 T A A9 T 1 B
FICRRIE Cln B ey M 45O YN 25 5 i/ ok i XGB
L AUC fH ¥ 58 s AUC S48 768 9 A L
BN GZAT Y AUC (i X B4 CTR FoR 1 i th
N 5 1 AT N S i (e A A HE<<1000,
TCEHEHD RN X)) BT, T — A
WA Rl R R AR CTR = fiah i/
BESEH P 8 SC R 41 CTR RoR e ML 587 58 7
PN L R R DD i

® 3 ANBENEML pipeline LI + MU HH 5 (Top-3) 1545

AR P IuHIH AL BCE e P 3 AUC ¥ 75 AUC X R4 CTR LE 4 CTR
49228410 1932 109908 0. 95700 0. 89440 0.010590 0.01172
20000000 2014 69652 0. 99080 0.96516 0.007582 0.00761
67209738 4232 500000 0. 86106 0.95229 0.070310 0.07450

34259 24688 308423 0.94398 0.97809 0. 062700 0.07250
163583 3305 55328 0. 96480 0. 98734 0. 052660 0.06198
49228410 932 138003 — 0.90960 0.010590 0.01181

B AG BUBUE X B o g — k)T T RO
Top-3 AL 5 » ol BE il 5% fL AR R RS T, 1
JE Se e AL AR 2 U T 2000) B 23 47 76 7™ 5 11 3t
A RZR RBATE XGB BRI AUC AR T 280 A
Y TG AL AUC BEAR. T 75 6 5% A N RCR A
HRAEL G AR EER AUC Ep#Tt. 5
G i i — A A L DG B A AR RO A A
1000 I G 3% FH T P AR I 25 XGB #E3 , B G ik
Je Bl AR BEE 1) ST L TSR T AR R
FER AL ANRE B9 J7 35 5 ARG N 932 )3 T
138003, 3 B N BB 7E 1] 3B ) 15 Jd AR B30k
BORXSLE  WREABL AL CTR f L.

BT 5 - 68 YR RE AE ) BB S 6 oL 5K
B2l CTR & 10 BRALEY &7 Ll 48/65. 2900 7404,
AR R WP AL 5 P SRR A BB 1 A
SEHI A AAE S A R 2 T B0 T A B IR IE 171 A i
fi. R N AUC ErBLG n] LUA A SCHR 9 07
LA IRATAE — RE BRFE - lE AN fE AR R REY i id 22
FHEONTERFAE 09 2180 dE T 2L | CTR S
PR X IEFE bad case ¥ A7 AE Y — I BLGL.
5.4.4 JHREEIE

T B WA FE AR ST 1 1 ) 2 A A

TR H 46 A 2GS 43 % R A A T P R A 5 e AR T
HEATIH RS AF 9. Wk 4 Fir7s . w/o Pointer IR
£ B Pointer 41 {4, DL 4 SCAR RS FRAE T8 T K& X
WAHET sw/o ALK R FK R LBRIE S0 X T
R, B RGBS AL YOLO T &% B V5 R B
FRHEFFRE . B2 H Top & By X 38 45 AF VF by 1 15 45
fiE, B 5. 4.2 15 Hp i J€ 7R 1Y Trans + YOLO J5 55
w/o EIMEAE SR i 5 BHRATE E. » B D SOAS Sy &
HEAT A3 2N s AN 25 S5 08 SCAS i AR AE 326 47 A8 {21
J7RE A s w/ o SUA B R I 5 SCAF B B
PG R BE AT 23 28 U R BRARALT 45 A [l

x4 HBMIE

97 = P@1 P@5 P@10
ToTYEmb (Ours) 0. 8343 0. 8092 0.7925
w/o Pointer 0. 8307 0. 8057 0. 7887
w/o ALK 0.8143 0. 7875 0.7691
w/o EGEEZ 0. 8023 0.7674 0.7426
w/o AL A 0. 4704 0. 4607 0. 4559

F 4 8R4 MR Pointer 4 F0f, MK P@10
PERE AN 0. 7925 FREH] 0. 7887, IEW] T £E L SCA
LR AR T AR Ao e DI e ) o 42 R % B A 46 DT
K BE X A B 21 IE DAY 5 . 2 B S AR
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LRBIYE, Bk P@10 MEGE T REE] 0. 7691, I 7E
P@1 5 P@5 PERE LT FEAREE T 2 A 4 4 X U
AR 5 YOLO A5 [ 77 19 DX 38k 20 A 815 HE 7
B Top K S R VF 248 I B RFAE. 24 I B 18 4%
B o A AR 5 SCARBEZS AT FRAE 2% S B, P@ 10
PERE T REE] 0. 7426 , 1M bR SCASBEZS UK 52 B 15
PEASDEATHRRAE 2 > B, P@ 10 PERE SR [ = 0. 4559, 1%
YLEH TR 4 . (1) MBRASBES A FA L 5 &
BRARH MG R AR Z 0 T 5 % B8 4 SUR
PG ok 7 1] S AARLAG T 45 (2) MV T IR T & K
ZHEIT S XAC 2B BREFNX S E. &1
BT — U 0 AR TR AR T SR W
“11.11 A3 \ 307 i F EROk 3, 5 2 B i — 4
ik B R R — AN AR N 0 B 43 S FE A A B bR
WA SCE 1 o TR R ) 5 3k 1 B TR AR o 1%
EES NI

SRR U L AR SO BUAS T e SO L A9 35 Tl
BT 2B IR A AR PRI R RS RAE )
NI i ELAR SCHEERLR B T YOLO 42 48 41 ks
JEE T EUSRARAE S I LAIE SUAF 8N 48 4 B b A
O HAR A5 A ECH ) B bR T SCR S 1 . T LA A
RO T —2.
5.4.5 HARECE R EHOH

FE B BRI 3 R L AR SRR % SCAR 1 K LA
5 EAEE B AR T EHE B Top £ B ARE R BHR F

IE AT 223K R & B 43 87 A 6] B bR 500 X e & 45
IR, HARSE G Z5 R a3 5 frs.

% 5 ToTYEmb 2 E & B4R Topk BUEXK

B¥r k(8 P@1 P@5 P@10
Ours, k=5 0. 8343 0. 8092 0.7925
k=1 0. 8258 0. 8011 0. 7881
k=10 0.8311 0. 8061 0. 7894
k=15 0. 8316 0. 8044 0. 7896
k=20 0. 8288 0. 8032 0. 7875

WS FET B E Y k5 B, ToTYEmb
TR Ik B e R B PERE b fH T /N BB R B 2 3 1
REMIHR K. R (B /N BT A T 9 H AR a2 S 80
PBARSEFFAE TR 3 2 5%, DT 38 P R T R 5 & (AR
BF ARSI HE T A B A T BB AL BT M S il AR
PERE T M. Mok, ToTYEmb £ [ 1 g 2 52 51
kA 1) 52 0 o AH H T A0S AR R S B AR R R 8
S A5 HLAS SCOR A B SC Rl A R A B A
SO RRAE R AT Rl A5 I 008 P o A Tt A 408 Ul foe & R AIE
He R NI k(BN 23 30 OIS B 1 fig DR KA i 3.
5.4.6 S5 HT

R T LT b R TR AR SR AR AE R DL R R R P
18 S5 B R AT a4 o B B — 45 ) 4 O 3 il
ToTYEmb (4 3C#i#)  RoBERTa Hl InceptionV4
Al Top 1AL & IfbR 1 1 76 SCA R 51 BHR X
S HE R R e B R Y LA TR L A 5 TR . B Y

Query: £RK T, AR GER AR, K
SRR E SR

BREGAV/NEERER

$£2{49.97T

ToTYEmb (Ours): 3% iR BRLE, K IE
FEARE /NI JER, AR B 71!

RoBERTa: KRBV, HHKEAE N2
I FEBAZ RIEAZY, %N 30LHRIRM !

REME

MEREZEEH

ERFIE.PE . EREWN
InceptionV4: FEFZIFF AR, Jo2g/)N
B, IEH5/ME, 924, i scE!

B 5 ST AR R A AR SO LR R A LS R T 45 RoBERTa LIk R B B L B2 5. M

InceptionV4 6 3R t SCH /FEM-E X
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By N — WIS Rb R S ) R IR SCAS DL I R A
s T RoBERTa 1463 H o A6 & SCARAHL Y T
M W B BB ) AR A W
PR IR TR R ARG A2 T AT I A IR
SCAS R A R AR AR T AN 2 B L X SEfF
IR Hh #F RoBERTa i 3k, [F)#f, InceptionV4 i 7l
R 7 ERAE S A Wl T EAG 5 J36 AH ALY 3C
H/FEM-2828) 5. B T DR AR 2 9000 1Y B8 R
TIE fi% AR B B SCE T R A IR R B R AR L) S — 26 4% B
FRIE 5 B0% 5 R M A5 2R i K. T ToTYEmb
CAR SCBERY) i) A6 & 18 S0 B — 8 SR8k, B H
FRAFAE b AL A AR ALY RN A ) S X R o
il G SCAS N MRS AR TR BL) 4 o 9k kb B — B3
M5 B R, BSCAR(E B48 5 T 0 H AR50 ] BLR
Sl EE R it R G DX AT O 2D 1 W 7S 5

6 BHESRE

AR SC P — B 2 RS SR E il G R R
ToTYEmb, H 68 2 B & 3 #x A (Embedding) /£ A
IR SRR R B A SO TR SCAE B
PG A AL 50 15 U, 8 DR R R0 Tt ) 5 4G 2% ) A gk
T A HEAE Sy A 46 £ 40 1R I A 210 B0 CHE R RE & [h)
SEOBTHEZR v 3 Th A S0 HE A B SO AR SO
Transformer #EHCA 1Y 1E XAF B . [ YOLO
SR 8 e B 0 KL 2 1Y A0 58 A I, 1 A R SCAS S &
R A AH OC DXk B bR R AE B JS R T LA
B HLH RS P BES IR B AR H T A gy s, A
SO AR B (D A YOLO L3 F 3¢
AR R L L AT B S R b DX B bR
FEAE - DT 9ok 20 5 S M 7 A TJE ¢ H A s (2) 18 3T
T o SO R B AR G T A R DXy B L DA SCAR
NER F55] YOLO KPR IR i e &k
G (3) ZHARG TEE I HLENA R A T SOR
RS GRS AR RRAIE 1) S BB IMEH: . AR SCT7 %6
ARARTE T AIRLRS & A B R R B R JF B AW i
PAE it A B 2 E 1) ARE SE BT HE 2R, BB AR AR K
FERE AR TERT ah ) SRR ROR.

AR SCTT ZEAT SRAFAE — L 1 M 7 ik i ok ik
TEZ G TAEH AR S #EAT AT 221k (D BR T
DAL B ARRRIE Z A1 25150 R T A 6] 7 32 4 IR 1R
R SCAR T RE R DLEE ZBERE; (2) KA
AT e DA IR AT F) 78 S PRT SCROH b2 T RS 2 T Y

HEHAL R AR L LUAE BB S 3 5 rp A]fE AR — A R
KIGAEOL. BEAE . HRTEE T S0 2 B 0 25 T AE
FUB AR AR TR 25 18 AE B R A9 B 46 Bk A
PNZR 9 J5 35 I R 2, o R 7 B4R sk 9 1 i 4T
% o HAT A R PERE.
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Background

Similar advertisement retrieval is of great significance in
academic and industrial fields. This paper studies how to
better retrieve similar advertisements from the comprehensive
characteristics of the two modalities of text and images, and
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/RoBERTa/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 em-
bedding model for a single mode loses a lot of valuable infor-
mation, 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 the accuracy of TopK to decrease; (2) In the

advertising field, text usually has a guiding role. These mod-
els 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 monomodal Embedding 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.

This work is supported by the National Natural Science
Foundation of China (No. 61802167) and Tencent.





