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Results

Introduction Method
Navigation Among Movable Obstacles (NAMO) 

• Navigation task

• Obstacle avoidance

• Interaction with movable obstacles

Motivation
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Robot 

Goal 

Movable 
obstacles 
(door, bag, 
box, … )

Current solutions:

Movable obstacles

Goal

Static obstacles
Navigation with predefined strategy:
• Priority bypass
• Priority removal

Efficient? Safe?

Let the robot decide

How to estimate the cost?

Stock region prediction Cost estimation

Env. Priority bypass (s) Priority removal (s) Our method (s)

A 23.4 ± 1.21 21.0 ± 2.35 18.0±1.83

B 76.5 ± 4.22 68.9 ± 2.31 60.6 ± 2.43

C - 105.1 ± 8.58 95.8 ± 6.14

Quantitative results in different environments (Worst; Best) 

More test environments and results, find at 

RL policy is trained offline and predicts the moving direction 
online. The termination position is the proposed stock region.

Reward at each step:
• -5 : collide with static obstacles 
• 0 : succeed, no collision
•𝑝𝑠𝑜𝑐 𝑥, 𝑦 + 𝑝𝑠𝑡𝑒𝑝 : otherwise

Network is trained on a dataset collected by ordering 
the robot to move the obstacles. 


