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Background

Object detection and segmentation are widely employed in computer vision applications

 Conventional models like YOLO series, while efficient and accurate, are limited by 

predefined categories.

 Recent open-set methods leverage text prompts, visual cues, or prompt-free paradigm 

to overcome this, but often compromise between performance and efficiency due to 

high computational demands or deployment complexity. 

(a) & (b): Text prompts, (c): Visual prompts, (d) Prompt-free 



Introduction

We introduce YOLOE, which integrates detection and segmentation across diverse open prompt 

mechanisms within a single highly efficient model, achieving real-time seeing anything

 RepRTA for text prompts. It enhances visual-textual alignment with zero overhead. 

 SAVPE for visual prompts. It brings improved visual embedding with minimal complexity. 

 LRPC for prompt-free scenario. It identifies all objects without cost language model dependency. 

 On LVIS, with 3× less training cost and 1.4× inference speedup, YOLOEv8-S surpasses YOLO-Worldv2-S 

by 3.5 AP. On COCO, YOLOE-v8-L achieves 0.6 APb and 0.4 APm gains over closed-set YOLOv8-L with 

nearly 4× less training



Methodology

Re-parameterizable region-text alignment (RepRTA)

 Improve pretrained textual embeddings during training through reparameterizable lightweight auxiliary network. 

 Enhance alignment between textual and anchor points’ object embeddings with zero inference and transferring cost. 

 Textual embedding                                  , Embedding head

 Inference:



Methodology

Semantic-activated visual prompt encoder (SAVPE)

 Semantic branch outputs prompt-agnostic semantic features in D channels 

without overhead of fusing visual cues. 

 Activation branch produces grouped prompt-aware weights by interacting 

visual cues with image features in much fewer channels under low costs.

 Derive prompt embedding with grouped prompt-aware aggregation.



Methodology

Lazy region-prompt contrast (LRPC)

 Reformulate prompt-free setting as a retrieval problem and lazily retrieve 

category from built-in large vocab for anchor points with objects efficiently. 

 Use specialized prompt embedding and train it to find all objects to filter 

valid anchor points.

 Avoid cost large language model dependency.



Experiments

On zero-shot detection on LVIS, YOLOE achieves best trade-offs between performance and efficiency.

YOLOEv8-S surpasses YOLO-Worldv2-S by 3.5 AP, with 3× less training cost and 1.4× inference speedup.



Experiments

Segmentation evaluation on LVIS

Prompt-free evaluation on LVIS 

Downstream transfer on COCO

YOLOE achieves superior performance and efficiency on segmentation and prompt-free scenarios.

 YOLO-v8-L outperforms 

GenerateU with 6.3× fewer 

parameters and 53× 

inference speedups.

 On COCO, YOLOE-v8-L 

achieves 0.6 APb and 0.4 

APm gains over closed-set 

YOLOv8-L with nearly 4× 

less training.



Experiments

Roadmap to YOLOE.

 RepRTA enhances performance with zero overhead.

 ext  rompt   roc   tree  ri er  animal 

 ext  rompt   white hat  red hat 

white car  sunglasses  mustache  tie 

 isual  rompt  box

 isual  rompt  handcrafted shape

 isual  rompt  cross image

 rompt free  omitting segmentation

for clearer  isualization 
 isual  rompt  cross image

 SAVPE outperforms Mask pool with improved aggregation.

 LRPC obtains notably inference speedups by lazy retrieval.



THANKS！
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