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Abstract:
fused features of images and text to predict target boxes. However, existing methods do not align image and text features be-

The one-stage visual grounding method has received widespread attention due to its speed, which uses

fore feature fusion, which limits the accuracy of visual grounding. To solve this problem, this paper proposes a visual
grounding method based on contrastive learning large model. This method extracts features of image and text with CLIP
(Contrastive Language-Image Pre-training) which is a large-scale pre-trained model based on contrastive learning. It uses
Transformer encoders to fuse the image-text features and predicts target boxes using multi-layer perceptron and fused fea-
tures. The method can overcome the above shortcomings for the following reasons: It can extract highly aligned image-text
features in semantics via the CLIP encoders. Meanwhile, it uses global attention to interactively fuse contextual features of
images and text. The proposed method was experimentally validated on five datasets, and the experimental results show that

compared to existing visual grounding methods, the proposed method has achieved an improvement in overall accuracy.
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TransVG-rn50 149.52 40.48 30.84
TransVG-rn101 168.46 70.78 37.40
CLIPVG-B6(A30) 20.11 16.75 17.87
CLIPVG-BY(A ) 29.57 18.48 19.99
CLIPVG-L6(7<3) 54.75 137.90 42.46
CLIPVG-LY(A3X) 79.95 146.16 46.66

#5945 T 7E B 4E ReferltGame F1 Flickr30K Entities
L ryscag st 58 nf DLFE B AF ReferltGame F1 Flickr30K

Entities 2% 95 %5 |, A& 3 )57 % CLIPVG-L9 1Y #E ) %
et

%5 ReferltGame F Flickr30K R E LW R (O ERMEBKRARTIIZ)

Ji kAl FEEAY RS Referlt-Game Flickr-30K
CMN(2017)"! VGG16 28.33 —
VC(2018)? VGG16 31.13 —
MA(ttNet(2018)*! ResNet101 29.04 —
W Similarity Net(2019)"*) ResNet101 34.54 60.89
CITE(2018)* ResNet101 35.07 61.33
PIRC(2018)"* ResNet101 59.13 72.83
DDPN(2018)*! ResNet101 63.00 73.30
SSG(2018)*! DarkNet53 54.24 —
ZSGNet(2019)*! ResNet50 58.63 63.39
FAOA(2019)" DarkNet53 60.67 68.71
— By i
RCCF(2020)*" DLA34 63.79 —
ReSC-Large(2020)* DarkNet53 64.60 69.28
LBYL-Net(2021)"? DarkNet53 67.47 —
VGTR(2022)" ResNet101 — 75.32
SeqTR(2022)"! DarkNet53 69.66 81.23
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Transformer J5 7 VLTVG(2022)" ResNet101 71.98 79.84
CLIPVG-B6(A 5 1%) ViT-B/16 66.66 78.92
CLIPVG-L6(4< 3077 1) ViT-L/14-336 69.71 81.67
CLIPVG-BY(A %) ViT-B/16 68.48 79.74
CLIPVG-LO(A 3 J5 %) ViT-1/14-336 72.36 82.95

% 6 45 T 7 BG4 RefCOCO  RefCOCO+Fll Ref-
COCOg g5, i LA W 783X SR 4R 1 4 A Ik
SN S IRAE |, A SO CLIPVG-L9 e A 74
He2 565 1, A 2 D HEAA 5 3, AR SO ik CLIPVG-L6 1 HE A
A TNHER 2

W EIARXT EESE 8 0] DLE 2 2T Transformer [
J7 938 3 P T oAt 5 7 ik, A b T HE 3 F Trans-
former [ 75 1% , AR SCOT U T 2R GORG EE B $2 71 . LR
PHAE T« AR SOy e T 3 X6 b 2% 2 () CLIP W 4% 2
Bl s A R 5 SOR i 45 W 25 S50, AR AR N 2%
YR URES . X H2r 2] KA CLIP (A5 2 B [ 45

SCAHRAE A T 7] — 3 X zs a], 3% A5 F) T 5 BERAE al &
SEBARAE E A7 , 11 H At D vk A R S SCARRAE il B i
RIEATHRAE X 55 .
5.4.2 EMLI

& 4 45 1 T 2 3078 CLIPVG-L6 % 16 5K B4 1 5
P4l R (e 0 s (VA , 2166k FAEAE ). EA14r B B
B JEPER A R 2R R X oy 28 1) o6 R HL R B /B S
i A R R 2% RGOS S TP I o) 45 A B S AR S
HrERe . K 4(a) FE 4(d) 0915 F il H AL 5 “eating”
N “yellow” 43 548 7 AR SR &8 1 Fn il o) 4 | i
UE B AR SC 7 3 % H b I vk i R RE S A . 1 4 (e) ~
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F6 RefCOCO .RefCOCO+FI RefCOCO HIBEL WML R (LB HEBMEBKAIRRIIA)
Jri ) RefCOCO RefCOCO+ RefCOCOg
K I L GRNEEY N s p i p N S N A A [
KA UEUFAE | RAE A | DR B | S0 UE4E | MRAE A | AR B | S0 3F AR -g | BiF A -u | TR A -u

CMN(2017)% VGG16 — 71.03 | 65.77 — 5432 | 4776 | 57.47 — —

VC(2018)? VGG16 — 7333 | 67.44 — 5840 | 53.18 | 62.30 — —

Paral Attn(2018)" VGG16 — 75.31 65.52 — 61.34 | 50.86 | 58.03 — —
MAttNet(2018)*" ResNet-101 | 76.65 | 81.14 | 69.99 | 6533 | 71.62 | 56.02 — 66.58 | 67.27

Pk B

ik LGRANs(2019)" VGG16 — 76.60 66.40 — 64.00 | 53.40 | 61.78 — —
DGA.(2019)* VGG16 — 7842 | 65.53 — 69.07 | 51.99 — — 63.28
RvG-Tree(2019)*" ResNet-101 | 75.06 | 78.61 69.85 | 63.51 | 6745 | 56.66 — 66.95 | 66.51
NMTree(2019)" ResNet-101 | 76.41 | 81.21 70.09 | 66.46 | 72.02 | 57.52 | 64.62 | 6587 | 66.44
CM-Att-Erase(2019)°" | ResNet-101 | 7835 | 83.14 | 71.32 | 68.09 | 73.65 | 58.03 — 67.99 | 68.67

SSG(2018)*! DarkNet-53 — 76.51 67.50 — 62.14 | 4927 | 4747 | 58.80 —
FAOA(2019)"" DarkNet-53 | 72.54 | 7435 | 68.50 | 56.81 | 60.23 | 49.60 | 56.12 | 61.33 | 60.36
;:’Tf RCCF(2020)* DLA-34 — 81.06 | 71.85 — 7035 | 56.32 — — 65.73
ReSC-Large(2020)* DarkNet-53 | 77.63 | 8045 | 7230 | 63.59 | 6836 | 56.81 | 63.12 | 67.30 | 67.20

LBYL-Net(2021)" DarkNet-53 | 79.67 | 8291 7415 | 68.64 | 7338 | 5949 | 62.70 — —
VGTR(2022)" ResNet-101 | 79.30 | 82.16 | 7438 | 64.40 | 70.85 | 5584 | 64.05 | 66.83 | 67.28
TransVG(2022)" DETR 81.02 | 8272 | 7835 | 64.82 | 7070 | 56.94 | 67.02 | 68.67 | 67.73
SeqTR(2022)"! DarkNet-53 | 83.72 | 86.51 81.24 | 7145 | 7626 | 64.88 | 71.50 | 74.86 | 74.21
VLTVG(2022)" ResNet-101 84.77 | 87.24 80.49 | 74.19 | 78.93 | 65.17 | 7298 | 76.04 | 74.18
Tm;:f;mer CMI(2023)™ ResNet-101 | 81.92 | 8340 | 7737 | 6849 | 72.18 | 6030 | 6839 | 69.08 | 69.04
CLIPVG-B6(AR 3L J71%) Vil-B/16 81.63 | 8679 | 73.56 | 69.67 | 7922 | 55.61 | 6891 | 7126 | 70.94
CLIPVG-L6(A L H4:) | ViT-1/14-336 | 85.54 | 8929 | 77.78 | 76.19 | 84.09 | 63.86 | 76.12 | 77.02 | 76.71
CLIPVG-BO(A 3 )5 %) ViT-B/16 83.01 87.32 7523 | 70.02 | 80.89 | 57.01 | 7091 | 72.86 | 71.95
CLIPVG-LO(A3C %) | ViT-1/14-336 | 86.12 | 89.41 7851 | 77.51 | 8502 | 64.02 | 77.01 | 78.08 | 77.31

() I EUBATAE Z A R P 1A giraffe™ , “dog” 1 “bike”

&1 5(h) H T2 “building” JIT X0 7 (14 1 He i SN TE 5

H AR F 1A [ 34 00 G ] 7 A D] 3k B A 3¢
JrRRETE R 2R B I LA X 4. 4 (o) FE 4(c) Jém
2R ST ¥ X6 “bottom right corner” A 7 oL 6 22 1 “sec-
ond from left” [ I 7 ¢ R A B AF O B BE T . K 4(g) |
Pl 4 (k) AL 4 () S5 25 2R354 B0 S 10 A AR T8 5 1
W BEIIAS SO VR BE % DN A R v i BT 1 DG B
FRESEMEN . B 4(m)~(p) T EMEE S0 A4 e r
R T, A SO IR RE S A A I S T . I segl
Rl F S R P AAE A A T 27 5 T
PS5 RIE | (EL AR SCT7 v RRAE HEAf L 5 H A

S5 T AR ST CLIPVG-L6 34 Fe bk i 2k
TR A 5 S (B Ry e (A , 21 €8k ELHAE ). KI5 (a) Y
TS IR left” (48 7 AT 1A 8 W1 H AR Fh 288 4k

BT AL L JC T MR T, P15 (c) v B W AR S Y
55 H bR TS AN B0 0 1 3 A 1815 (d) i
& IR 187 SR AR AF B AT R, B = % B AR A S T 1
M35 . AT LUE H A ) SO R AR T B
A E AN 0 ] 320 FASOR 25 [P) A1, 3 2 3 AR S 1252 I
SRES IS

K 6 25 T A< X7 1: CLIPVG-L6 [ zero-shot #15
SERLEER . TR T N R A Y
HARSEAT 50 2 2003 . DAIET 6 L o o7 285 R AT LA
B AR SCOT VRS T IO A b i) — 23 R, B
A zero-shot M9 7€ 7 BE T, H 5t RIAE T4 SO i I i
KHUBE T 25 CLIP I S A i
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(@) Dude eating in white (b) Bottom right corner man

(g) A dog which is lying on the  (h) Small black and tan dog sitting

bed with standing an-other one up

(k) Gray van with tinted windows (I) A school bus that is of a grey
in parking lot car and another bus

(m) Big donut slicet (n) Right bike (0) A portion of food with carrots (p) A sweet foo in an orange bowl
and cheese slices

K4 ARSI CLIPVG-L6 X 16 3K R A AL 5 o 25 T

(a) Left (b) Building (¢) Front right

K5 RSO R IBE fL 4 R

(a) A white dragon in the sky (b) A astronaut on the bottom (¢) Sun WuKong (d) Flying space station

El6 ALY zero-shot I3 5E 137 45 H
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6 ZEig

B S AT B R A T TR R R AR SO — R S
TR b2 ) A A — i B L0 50 . ST i
A AN B 2 A SR R S T X b ) B KR
AR TR B HRSCAS F G RAE I 2 AT R AE A % 55
SR J5 P35 F1 H Transformer 38 H. @il 5 X% 55 1 G SCARRRAIE
AT 2 67, v LA 4882 1) GPU B {4 52 B ER R 1)
BRI L . A2 5 A FR B 4R XS AR SO i kAT 1 5%
55 36 UE 20 BT, S 0 4 SR SR W AR SO VR M 25 Bk B
THA T
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