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Overview

This paper extensively investigates the effectiveness of synthetic 

training data to improve the capabilities of vision-and-language 

models for grounding textual descriptions to image regions. We 

explore various strategies to best generate image-text pairs and 

image-text-box triplets using a series of pretrained models under 

different settings and varying degrees of reliance on real data. 

Through comparative analyses with synthetic, real, and web-

crawled data, we identify factors that contribute to performance 

differences, and propose SynGround, an effective pipeline for 

generating useful synthetic data for visual grounding. 

Synthetic Image-Text Pairs

Synthetic Image-Text-Box Triplets

Using Real and/or Synthetic Data
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Qualitative Examples & Scalability

Real vs. Web-Crawled vs. Synthetic

Less to No Reliance on Real Images

https://catherine-r-he.github.io/SynGround/

Concatenation

Image2Text

Text2Text

a small girl wearing orange, a little girl 

holding a teddy bear, little girl in a red 

dress, a person, a hand person, a small 

girl, a black and white teddy bear, a floor, 

a blue carpet floor, a blue carpet, some 

presents, a room, orange toys, a girl, a 

teddy bear

LLM

a small girl holding a 

teddy bear, a little girl in 

a red dress, a person, a 

hand person, a small girl

a small girl wearing orange, a little girl holding a teddy bear, little girl in a red dress, a person, a 

hand person, a small girl, a black and white teddy bear, a floor, a blue carpet floor, a blue carpet, 

some presents, a room, orange toys, a girl, a teddy bear
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Image Captioning 

Model

A young girl is sitting on the floor and holding 

a black and white teddy bear. She appears to 

be playing with toys as she holds the stuffed 

bear. The room has several chairs of various 

sizes, a couch in the background, and a 

potted plant placed near the girl. There are 

also multiple presents scattered around the 

area, adding to the festive atmosphere.
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In the image, a cat is laying on a 

couch, surrounded by a white 

stuffed teddy bear and a white towel. 

The cat is resting peacefully on the 

couch with the stuffed animal and 

towel nearby. The scene conveys a 

sense of coziness and relaxation, as 

the cat enjoys its time on the couch. 
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