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1. Background

• Vision-and-Language Navigation
• Visual navigation following natural language instructions in unseen environments
• Data scarcity problem: 14k instruction-trajectory pairs within 61 environments for training on R2R
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Instruction: Exit the bathroom and turn left. Walk 
past kitchen and stop by the dining table.

Demonstration of the Room-to-Room Vision-and-Language 
Navigation (R2R-VLN) Task.



1. Background

• Data Augmentation for VLN
• ScaleVLN: Sampling path from unlabeled environments, then generate instructions with a trained path-

to-instruction generator
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1. Background

• Data Augmentation for VLN
• ScaleVLN: Sampling path from unlabeled environments, then generate instructions with a trained path-

to-instruction generator
• However, Data quality is Low
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2. Self-Refining Data Flywheel

• How can we evaluate and improve language-guided navigational data?
• Evaluation: Self-evaluation

• Using the trained navigator to re-run the 
instruction, It should follow the original path
• Complex instruction-trajectory similarity
-> Simple trajectory-trajectory similarity
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• Improvement:
• With the evaluation method, we can filter a 

high-quality subset, which can be used to 
improve the generator, while the improved 
generator can in turn improve the navigator, 
establishing a data loop

Previous methods
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2. Self-Refining Data Flywheel

• Generate Data Pool via Base Instruction Generator
• Train Base Navigator with Generated Data
• Filter High-Quality Data using Trained Navigator
• Train Better Instruction Generator with Filtered Data
• Refine the Data Pool with Better Instruction Generator
• Train Better Navigator with the Refined Data Pool

Generator

Generator

Navigator

Navigator

VLN
Data Pool

Generator Navigator

augmentation training

Generator improves Navigator via Data Refining

Navigator improves Generator via Data Filtering

a 𝑃𝑖𝑝𝑒𝑙𝑖𝑛𝑒 6



2. Self-Refining Data Flywheel

• Statistics of Generated Dataset (3-round flywheel running)

• Downstream Datasets
• Fine-grained VLN (R2R)
• High-level VLN (REVERIE, SOON)
• Long-horizon VLN (R4R, RxR-english)
• Dialog-based VLN (CVDN)
• VLN in continuous environment (R2R-CE)
• VLN instruction generation (R2R) 7



2. Self-Refining Data Flywheel

• Implementation
• The path to instruction generator is finetuned using an interleaved MLLM, Mantis, with LoRA

• Navigator based on DUET
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3. Experiments

• Multi-Round Flywheel Running
• Generator improves Navigator via Data Refining
• Navigator improves Generator via Data Filtering
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3. Experiments

• Downstream Navigation Tasks (R2R + R2R-CE)
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R2R-SoTA Timeline



3. Experiments

• Downstream Navigation Tasks (Others)
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3. Experiments

• R2R Instruction Generation
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3. Experiments

• Analysis
• Navigator and Generator Improves Each Other
• Scalability: Increasing training environments and instruction diversity improves performance
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3. Summary

• Contributions
• building a novel VLN data-self-improving framework for the first time that iteratively improves the 

navigator and generator with their mutual feedback to create a substantially high-quality VLN dataset
• substantially strong/SoTA results over eight challenging VLN tasks, even surpassing/approaching 

humans in some cases

• Future Work
• Iteratively introducing more environments to support more loop
• Applying Self-Refining Data Flywheel to more embodied tasks
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