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Vision-and-Language Navigation (VLN)

[1] Gu, Jing et al. “Vision-and-Language Navigation: A Survey of Tasks, Methods, and Future Directions.” Annual Meeting of the Association for Computational Linguistics (2022).

Amazon Astro Robot

Given free-form instruction, the robot is required to follow the instruction to navigate in
 the unseen environments.

”Leave the bedroom, and enter the kitchen. Walk forward and take a left at the 
couch. Stop in fornt of the window”



Key Insight 1 – VLM-Driven Real-World VLN

• Leverage the power of foundational VLMs to extend VLN to real-world applications, 
using pretrained large model, and co-tuning with web-based data.

Vision Language 
Model

Actions
• Move forward
• Turn left
• Turn right
• Stop

…

Walk forward until you reach a 
white pail and stop.

510k Navigation Data 763k Web-based Data Total 1.2M training data



Key Insight 2 – Video-Based VLN Agent 

• Navigate in a human-like manner, relying solely on real-time video streams from a 
monocular camera, without the need for maps, odometers, or depth inputs.

Walk out of the bedroom, turn right, stop before the stairs. 

Walk out of the bedroom Stop before the stairs Turn right

On-the-fly Video as Input
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[1] Li, Yanwei et al. “LLaMA-VID: An Image is Worth 2 Tokens in Large Language Models.” ArXiv abs/2311.17043 (2023)
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What is large language model?
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Sample video segment + action 
(Action Planning Sample)

Video + instruction 
(Instruction Reasoning Sample)

Data collection
We collect the navigation data based on R2R dataset training-split on VLN-CE simulator: 
10819 episodes, 61 scenes (MP3D).

[1] Krantz, Jacob et al. “Beyond the Nav-Graph: Vision-and-Language Navigation in Continuous Environments.” European Conference on Computer Vision (2020).



320k Action Planning Samples 
10k Instruction Reasoning Sample

40k Text QA
625k Image QA
98k Video QA

180k Action Planning Samples 

[1] Ross, Stéphane et al. "A Reduction of Imitation Learning and Structured Prediction to No-Regret Online Learning." International Conference on Artificial Intelligence and Statistics (2010).

(Total 1.2M training samples)

DAGGER

Data collection
We collect the navigation data based on R2R dataset training-split on VLN-CE simulator: 
10819 episodes, 61 scenes (MP3D).



SR (success rate) 
OS (oracle success rate)
SPL (success weighted by path length)
NE (Navigation error)

SOTA level performance with 
only RGB video inputs

R2R train -> R2R val-unseen (cross split)



Our method consistently 
demonstrates SOTA 
performance, significantly 
surpassing baseline metrics.

R2R train -> RxR val-unseen (cross dataset)

SR (success rate) 
OS (oracle success rate)
SPL (success weighted by path length)
NE (Navigation error)



Example:

R2R train -> Real world (Sim-to-real) 



Real-world experiment – Simple Instruction



Real-world experiment - Outdoor Scenes



Real-world experiment – Complex Instruction



Thanks for your attention
Project page: https://pku-epic.github.io/NaVid/

Contact me at zhngjizh@gmail.com, hewang@pku.edu.cn.
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