
Ø In this work, we show that an open-vocabulary 
detector co-training with a large language model 
by generating image-level detailed captions for 
each image can further improve performance. 

Ø Compared with region-level data, image-level 
detailed captions:

ü Contain more details of the image, e.g., object 
types, textures, colors, parts of the objects, object 
actions, precise object locations, and texts.

ü Provide a more comprehensive understanding 
of the image. It aligns all elements in the image 
as a whole.

ü Are more scalable, which are easy to collect. 
(GroundingCap-1M)

Ø The fully-pretrained large language model is naturally 
open-vocabulary. Using an LLM to generate captions 
with great details makes the detector align with it, 
thus inheriting a strong generalization ability.

Ø We also show that the improved LLMDet can serve 
as a strong vision foundation model and in turn build 
a better LMM, achieving mutual benefits.
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Training Data: (Img, TGrounding, TImage, B)
Two training objectives:
Ø Grounding Loss: the main task (B, TGrounding)
Ø Language Modeling Loss: the auxiliary task 

p Image-level caption generation (TImage)
p Region-level caption generation (TGrounding)

Why it works?
Ø Since the output answers include various details and 

the comprehensive understanding of the image, 
these visual cues should be modeled in the visual 
features so that the LLM can minimize the training 
loss and generate the captions correctly.

Any question? Feel 
free to open an issue 

on our GitHub or 
email me.
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