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Overview

Using Real and/or Synthetic Data

This paper extensively investigates the etfectiveness of synthetic | .04 Data #images  (1.7.5)  RFCOCO+  pkrd0k A
training data to improve the capabilities of vision-and-language Test A TestB
models for grounding textual descriptions to image regions. We | ALBEF[38]  Off-the-Shelf : - 993 53T 7RSS )
| , taoios t0 best o et na q | AMcss Real 04,893 1,649,546 7889 61.16 8646  +8.00
explore various strategies to best generate image-text pairs and | = © - Real 76,829 183282 7696 59.07 8501  +6.18
image-text-box triplets using a series of pretrained models under | SynGrounds Synthetic 04,893 998,406 7370 5635 8689  +4.81
SynGround ~ Real & Synthetic ~ 189,786 2,627,952 79.06 63.67 8726  +9.16

different settings and varying degrees of reliance on real data.
Through comparative analyses with synthetic, real, and web-
crawled data, we 1dentify factors that contribute to performance
differences, and propose SynGround, an effective pipeline for

Real-Synthetic Performance Gap Factors

generating useful synthetic data for visual grounding. I T B (I, T,B) RefCOCO+ Flickr30k Ay,
Test A Test B
Synthetic Image-Text Pairs T . . .  _ 6935 5377 7938 _

Concatenation B — I R R R 165M 78.89 61.16 8646  +8.00
a small girl wearing orange, a little girl holding a teddy bear, little girl in a red dress, a person, a|__,

Qca)lrr:]dep:)er;ssc;r;],t: er;gl(l)rgr]]irI(;raart:;aecrosgdawgr;ir’ie;tetcelgﬁyizgra floor, a blue carpet floor, a blue carpet, |T? III R R S 1 60M 7688 5979 8676 +698
 oToxt — — IV. R § S 1.00M 73.11 57.35 37.49 +35.15
a small girl wearing orange, a little girl V S S S 099M 7370 5635 8689 +481

holding a teddy bear, little girl in a red

a small girl holding a
dress, a person, a hand person, a small 9 9

3
Q
«Q
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girl, a black and white teddy bear, a floor, B LLM — t:?:g greeasré aali:)tleersgz)irr]l ig — CG'? .
2 blue carpet floor, a biue carpel, some and peron asnalan| g Less to No Reliance on Real Images
teddy bear —
O
"IeZText __ A young girl is sitting on the floor and holding % RefCOCO +
S g e o i) 8 Ex. ICE VG Img. Source Flickr30k A,
e otel " | ams, & couch i the background, and & Test A Test B
potted plant placed near the girl. There are
| Itipl t ttered d th _—
area, adding o the festive atmosphere. ‘ [ - - - 6935 53.77 79.38 -
I - 94893 Real 7370 56.35 86.89 +4.81
Category Row Image  Text (1,T) RetCOCO+ Flickr30k A,
Test A TestB I 50 50 Real 7248 56.23 86.07 +4.09
ﬁggg VG é VG VG 1,649,546 g?i? ?igg Zggg 0.96 V10010 Real 72.49°56.25 = 86.35  +4.19
+ 1,04Y, : : . +U.
R— T Ve e e a9 — V 500 500 Real 72.18 55.92 86.30 +3.97
oncatenation yn- 1,649, . . . -1.
VI Web 72. .. 2 +4.
Text2Text 4 Syn-V VG 1,649,546 67.41 52.14 77.80 -1.72 500 0 69 55.66 86.29 05
extolex 5  Syn-V  LLM¢c 530,233 7028 5208 7897  -0.39 VII 500 0 Manual 71.27 56.82 86.78 +4.12
6 Syn-B VG 1,649,546 56.88 48.48 73.93 -1.74
7 Syn-B  BLIP-2 267,199 68.15 351.50 78.30 -1.52 .
¢ SynL VG 1649546 6535 5028 7685  -3.34 Real vs. Web-Crawled vs. Synthetic
Image2Text 9 Syn-L. LLaVAp 384,455 70.22 52.30 78.34 -0.55
10 Syn-L LLaVA: 716,198 69.94 53.26 78.83 -0.16
Il Syn-L LLaVA; 680,093 69.84 53.61 7944  +0.13 RefCOCO+ __.
12 Syn-L LLaVAg 1,031,521 7031 5255  80.73  +0.36 Method Data (/,T, B) Flickr30k A,
Test A Test B
sear AMC [94]  Real 1,649,546 78.89 61.16 86.46 +8.00
LLM @, — . a wh@te stuffed teddy bear |T _
co . . . . . .
2 whie towe cC Web 1,000,000 69.05 54.96 83.94 +1.82
___________ in the image, & ca is lsing on 3 CCphrase  Web 1,000,000 70.35 5531 8543 +2.86
Ima_ge_ | stuffed tgddy bgar and a white towel. \ 7
Doscrpton || e ot o restng pescatly on petector ¥, SynGround? Synthetic 719,254 7127 56.82 86.78 +4.12
%} |towsl nearoy. The soene conveys ¢ SynGrounds Synthetic 998,406 73.70 5635 86.89 +4.81
the cat enjoys its time on the couch.

Generated Image
infi ‘ Image ° ° om o
Description ~ Generator ¥, Qualltatlve Examples & Scalablllty
Model = Row Image Text Box (/,T,B) RefCOCO+ Flickr30k A, 'R § ke ek
Test A TestB 4
ALBEF | - - - — 69.35 53.77 79.38 -
AMC 2 VG VG VG 1,649,546 78.89 61.16 86.46 +8.00
AT BEF 3 Syn-A VG VG 1,649,546 68.79 56.88 84.57 +2.58
4 Syn-R VG VG 1,649,546 68.25 55.78 84.59 +2.04
+ 5 Syn-R VGpg VGr 725974 71.66 56.15 84.84 +3.38
GLIGEN 6 Syn-T VGr VGr 725,974 71.80 56.68 84.73 +3.57 | | | |
7 Syll-l VGI VG[ 65 2565 7 7305 5 838 8439 +444 250K Number O?OS?fl:lthetic Image-Tez(?g;x Triplets .
ALBEF 8 Syn-LL  LLaVA; GLIP 659,927 7239 55.94 86.53 +4.12
+ 9 SynL LLaVAg; GLIP 1,658,333 7225 57.05 8671  +4.50 . . .
GLIP 10 Syn-L LLaVAg GLIP 998406 73.70 5635  86.89  +4.81 http s://catherine-r-he. glthub 10/ SynGI‘Ound/
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