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Introduction

Object detection localizes and classifies objects but typically assumes all categories are known. In real-world settings like
autonomous driving, this closed-set assumption is unsafe because unknown objects may be misclassified. Open world object
detection addresses this by recognizing unknowns and learning new classes incrementally, yet existing replay-based methods
are inefficient and have low unknown recall. Recent vision—language models enable open vocabulary detection via text prompts
but struggle with semantically similar or unseen objects. We propose a unified framework with Open World Embedding Learning
(OWEL) and Multi-Scale Contrastive Anchor Learning (MSCAL) to enhance unknown discovery and incremental learning.
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Overview of the proposed method. Known class embeddings are initialized from a pretrained CLIP text encoder. The image
encoder extracts multi-scale features, which are fused with text features through RepVL-PAN to form feature pyramids. The
detection head predicts classes via image—text similarity and regresses bounding boxes. MSCAL aligns anchors and features
across scales to produce OOD score maps that reduce known—unknown confusion. Pseudo unknown embeddings are generated
from optimized known embeddings and the generic “objectness” concept for unknown discovery.

Experimental Results

Experimental Results on OWOD benchmarks. Our
method largely outperforms the SOTA methods in terms
of both known mAP and unknown recall (U-Recall) on
both benchmarks.
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