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Motivation

• Vision-language tasks have been unified in MLLMs
• Transformer + Next token prediction

• Fine-grained visual perception: detection, segmenttion, depth estimation...
• Task-specific modules

 FPN RPN  Mask Decoder  Object Queries
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Motivation

• How to extend MLLMs with fine-grained perception?

• MLLM + task decoder
• SAM, Grounding DINO

• Complex architectures and training 
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Motivation

• How to extend MLLMs with fine-grained perception?

• Conver box and mask to text
• polygon for mask

• Hard to support multi-object detection
• Low mask performance by quantization errors
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Method

• MLLM can answer “Where”and “What”
• The category and mask information is in image features

• Modeling by similarity: Embedding Retrieval
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Method

• Image features are typically downsampled
• e.g. 28x in InternVL

•  Upsampling by mutliple mask tokens
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Method

• Multi prediction tasks: Object detection, instance segmentation
• Long sequence, inefficient, difficult to learn

• Split multiple predictions to independent subtasks
• Parallel decoding 
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Training

• Multi-task training
• Five tasks: COCO Det/InsSeg/Caption, ADE20K, RefCOCO
• Evaluation: Multi-task benchmark in GiT
• Architecture: UFO-ViT, UFO-InternVL2.5-8B

• Instruction Tuning
• 26 datasets with diverse tasks
• Evaluation: RefCOCO (REC and RES), ReasonSeg
• Architecture: UFO-InternVL2.5-8B, UFO-LLaVA-1.5-7B
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Experiments

• Multi-task benchmark
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Experiments

• REC and RES in RefCOCO
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Experiments

• Best performance on ReasonSeg
• Outperfoms by 6.2 gIoU

• Extend to depth estimation and surface normal prediction
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Conclusion

• UFO reformulate segmentation as embedding retrieval
• Remove the need for task decoders
• Fully aligned with open-ended Language interface

• UFO explore the image representation capabilities of MLLMs
• A general way to extract information in image features

• UFO unifies both single-prediction and mutli-prediction tasks
• Parallel decoding improves efficiency and performance


