
• Problem Definition of Multi-Robot Active Mapping
• Input: depth images, camera poses
• Output: scene map, actions

• Challenge： Goal positions estimation for robots to achieve efficient collaboration

• Idea： Learning neural bipartite graph matching

• Visual Results
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Problem abstraction

• NeuralCoMapping
• Global Planner: Multiplex Graph Neural Network (mGNN) + Linear Assignment Layer

• Training with Reinforcement Learning

• Numerical Results: Our algorithm achieves more superiority in larger scenes.

• Generalization Ability

• More Visual Results
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Geodesic Distance 
[Frontier-based exploration]
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Learned Neural Distance 
[Ours]

Affinity Matrix

Insight: Learn representative distance metric
that incorporates both history information and 
future prediction.

• Encourage coverage increment.
• Punish unnecessary time steps.

Make use of long-
term rewards to 
incorporate future 
predictions.

Generalize to different #robots
• Only on learnable module
• Robots only partially involved
• Node features updated as

weighted sum of neighbors

When only trained on a single scene,
our method can still performs well. It
further demonstrates the generalization
ability of our method.


