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VLN Gap for Blind Navigation

Memory-Maze

Environment Difference
Need to use robots in public environments.

Instruction Difference
Actual instructions are obtained from human memory.

Static House in

R2R dataset[2]

Maze-like Environment 

with Intersections

e.g., shopping malls

Observation-Based 

Instruction

from Past Research[2]

Memory-Based 

Instruction 

from actual scenario[1]

Virtual environments with CARLA [3]

 Realistic maze-like structure with by turns

 Can place static & dynamic obstacles

 Can obtain sensor data (e.g., LiDAR sensor)

 Can test with actual instruction collected

Instruction Collection

Our method outperformed state-of-the-art model and 

the results indicate the challenge of the benchmark.

Memory-Based Instructions were longer, 

had diverse wordings and contained more errors.

Example Observation-Based Instruction: 
“Go a little way down this road, then continue straight after turning left. 

Along the way, you will pass through a path lined with glass on both 

sides. After that, turn right at the dead end and follow the road, then turn 

right again before the stairs. Continue straight to […].”

Example Memory-Based Instruction:
“So go straight for 20 meters and turn left. And then turn left. There 

will be a hall connecting Scott Hall and this is... Wait, this is... Newell 

Simon Hall.[…] If you turn right, there is a small... You can cross it, 

but it's probably like one to two meters opening there. […] And then 

cross that hall. And then I think you can just go straight downstairs, 

probably like 10 steps, and then you will be there, the cafe.”
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Model Summary
1. Parse the input inst. to step-by-step inst. with LLM (GPT-4).

2. Generate a navigation code for the agent by referring to API 

specification for robot control, using the same LLM.

3. Execute the generated code.

Setup: Participants and Routes

Python API for Robot Control
Examples:   move_forward(distance)

turn(direction) 

detect_from_RGB_image(object)

detect_turning_point(object)

Online - 78 participants, 312 inst. Watch video and type in.
Onsite - 83 participants, 252 inst. Described solely from memory.

Memory-Based Instruction 

Word Cloud (University)

Model & Experiment

Observation-Based Instruction 

Word Cloud (University)
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