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Open-world Object Detection

Goal: localize seen or unseen 
objects with pre-defined object 
vocabulary or contextual free-
form text queries.
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Open-world Object Detection

Challenges:

➢ High cost of manual annotations and human-crafted data acquisition pipeline.

➢ Localize objects described by both class labels and free-form texts

Free-form text annotations from Visual Genome (Krishna et al., 2016) and RefCOCO (Yu et al., 2016).
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Open-world Object Detection

Previous work:

• Combine grounding data: GLIP (Li et al., 2021), GLIPv2 (Zhang et al., 2022) 

• Innovate model design - Grounding DINO (Liu et al., 2023)
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Open-world Object Detection

Previous work:

• Combine grounding data: GLIP (Li et al., 2021), GLIPv2 (Zhang et al., 2022) 

• Innovate model design - Grounding DINO (Liu et al., 2023)

Our contribution:

• Leverage synthetic captions generated by VLMs to provide rich descriptions across 
different image regions;

• Introduce a novel hyperbolic vision-language learning method that aligns visual features 
with textual embeddings in a hierarchical structure.

• Achieve the state-of-the-art performance on a variety of detection and localization 
datasets in the open-world setting,
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Our approach - Hyperlearner

Our hyperbolic vision-language learning approach exploits rich semantics from synthetic captions to boost open-
world generalization.
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Hyperbolic learning loss

Motivation: to mitigate the noise 
caused by hallucination in synthetic 
captions, we propose to impose a 
hierarchical relationship between visual 
and caption embeddings, where the 
caption and object adhere to a "caption 
entails object" hierarchy.
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Hyperbolic learning loss

Hyperbolic contrastive loss:

Hyperbolic entailment loss:
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Visualization of caption-object hierarchy
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Evaluation

Tasks: 

• open-world object detection

• Datasets: COCO, LVIS, ODinW

• free-form text localization

• RefCOCO/+/g

• Metric

• mAP (Mean Average Precision) for detection tasks

• Top-1 accuracy for referential expression localization tasks.
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Evaluation – open-world object detection
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Evaluation – open-world object detection
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Evaluation – free-form text localization
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Visualization
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Summary

• We introduce a novel hyperbolic vision-language learning approach that effectively 
utilizes synthetic captions to enhance open-world object detection.

• Our comprehensive experiments demonstrate competitive performance across 
multiple benchmark datasets, supported by insightful ablation studies and qualitative 
analysis.

• This work establishes a foundational framework for extending hyperbolic learning to 
other vision learning tasks using synthetic data.
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Thank you!
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