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Coming back to the Title

Distilled Feature Fields Enable 
Few-Shot Language-Guided 

Manipulation

F3RM: Feature Fields for Robot Manipulation



Motivation
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Demo on one toy and user input asks to pick a different one
Is it possible that a robot is able to use a given example demo to 

generalize on given task?



Good Scene Representation is the key to 
Open-Ended Generalization
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Scene Representation

6Image: https://labs.utdallas.edu/irvl/courses/cs4391_spring24/

What is Where?

Semantics Geometry

Large Vision-Lang Models 
👌
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2D Foundation Models



2D Foundation Models
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VLM

Images 2D Feature Maps



2D Foundation Models

Semantics ✅ 
Geometry ❌

From where to Pick?
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Semantics 3D Geometry



NeRF: Quick Intro
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Scene Representation to enable 
Few Shot Language-guided 

Manipulation

F3RM has 2 components



MaskCLIP and MaskCLIP+

Input Image

For Text Query: ‘Batman’ (c) MaskCLIP and (d) MaskCLIP+ show confidence maps
Source: https://www.mmlab-ntu.com/project/maskclip

SegMask

https://www.mmlab-ntu.com/project/maskclip/


ModifiedM
askCLIP

+ Features 2. Feature Distillation



Manipulation: Representing 6-DOF Poses
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● Idea: Encode Gripper Pose in terms of 3D feature field
● Sample a fixed set of 100 points using 3D Gaussian 

Sampling in the Gripper Frame
● Mean and Variance are manually adjusted based on 

important context cues (obj. Body, free space)



Pipeline for Language-Guided Manipulation
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Details
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Results
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Results
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Ablation Study

21



Limitations

Requires Dense Views
Optimization Per Scene

Storage



Questions?
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