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Background

• Large Multimodal Models

Qualitative results of LMM. Example taken from LLaVA[1].

[1] Visual Instruction Tuning, Liu et.al., NeurIPS 2024 

User: What is unusual about this image?

Model: The unusual aspect of this image is
a man ironing clothes on the back of a
minivan or van. This is not a typical place
to perform this activity, as one would
usually iron clothes in a more stationary
and safe location, such as a home, using a
regular ironing board. The scene depicted
in the image is peculiar as it involves a
makeshift ironing setup on a vehicle, which
can be both unsafe and unconventional.
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Introduction

• The vanishment of Conversation Ability in Existing Grounding LMMs [2,3,4,5]

Analysis:
• Simple and fixed patterns in segmentation instructions

“Segmentation xxx in the image.”

“Please describe the image in detail. Answer with interleaved masks”

• Overfitting to segmentation datasets 

[2] LISA: Reasoning Segmentation via Large Language Model, Lai et.al., CVPR 2024
[3] GLaMM: Pixel Grounding Large Multimodal Model, Rasheed et.al., CVPR 2024
[4] PixelLM: Pixel Reasoning with Large Multimodal Model, Ren et.al., CVPR 2024
[5] GROUNDHOG: Grounding Large Language Models to Holistic Segmentation, Zhang et.al.,  CVPR 2024
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Qualitative results. Examples from MMBench and MME. 
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Qualitative results. Examples from LLaVA-In-The-Wild. 



Introduction

Segmentation priors exist in word-image attention maps.

• Our straightforward and  resource-efficient solution:

F-LMM: Grounding Frozen Large Multimodal Models



Introduction

• Our straightforward and  resource-efficient solution:

F-LMM: Grounding Frozen Large Multimodal Models

F-LMM: Exploring segmentation priors in word-attention maps 
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Method

• F-LMM: Grounding Frozen Large Multimodal Models

Overall pipeline of F-LMM. The main modules are a mask decoder, a 
mask refiner and a keyword selector. 



Method

• F-LMM: Grounding Frozen Large Multimodal Models
• Keyword Selector: A linear layer + sigmoid

We use a linear layer to discover visual objects in the text sequence



Method

• F-LMM: Grounding Frozen Large Multimodal Models
• Collecting word-image attention maps

Extracting word-image correspondences in vision-language attention



Method

• F-LMM: Grounding Frozen Large Multimodal Models
• Mask head

Perform visual grounding with the mask decoder and the mask refiner.



Method

• F-LMM: Grounding Frozen Large Multimodal Models
• Training

“A woman with a donut”

Panoptic Narrative Grounding (PNG) [6]

[6] Panoptic Narrative Grounding, González et.al., ICCV 2021
[7] Referitgame: Referring to objects in photographs of natural scenes, Kazemzadeh et.al., EMNLP 2014 

Referring Expression Segmentation (RES) [7]

PNG + RES datasets ---- 190K data samples
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Results

• Main evaluation
• Measuring chat ability: question-answering benchmarks
• Measuring visual grounding ability: Referring Segmentation (RES) & Panoptic Narrative 

Grounding (PNG)



Results

Quantitative results on Reasoning Segmentation

[2] LISA: Reasoning Segmentation via Large Language Model, Lai et.al., CVPR 2024 

• More complex scenarios
• Reasoning Segmentation [2]



Results

GCG Evaluation. M.: METEOR, measuring caption quality.

• More complex scenarios
• Grounded Conversation Generation (GCG) [3]

[3] GLaMM: Pixel Grounding Large Multimodal Model, Rasheed et.al., CVPR 2024



Results

[8] Visual CoT: Advancing Multi-Modal Language Models with a Comprehensive Dataset and Benchmark for Chain-of-
Thought Reasoning, Shao et.al., Arxiv 2024 

Unleashing visual chain-of-thought reasoning with both excellent grounding and instruction-following ability.

• More complex scenarios
• Visual Chain-of-Thought Reasoning (VisCoT)[8]



Results

• Analysis
• Positive Correlation between Conversational & Grounding Ability 

Average ranks of models on question-answering (chat) and grounding benchmarks.



Results

• Visualization
• From attention maps to segmentation masks

Top-left: KMeans visualsation of attention maps; Top-right: Masks predicted by the CNN-based mask decoder;
Bottom-left: Masks refined by the SAM-based mask refiner; Bottom-right: GT masks



Results

• Visualization
• Grounded conversation



Results

• Visualization
• Reasoning Segmentation



Results

• Visualization
• Visual Chain-of-Thought Reasoning



Thanks!
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