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MASt3R-Nav: Method at a glance

Overview: Pixel-Relative Navigation

Problem Statement: Current visual navigation
relies on either globally-consistent 3D maps
(computationally  heavy, requires  perfect
registration) or object/image topological graphs
(lacks geometric precision, leading to poor
control).

Our Solution: We Introduce a pixel-relative 3D
map representation, by leveraging MASt3R's 3D-
grounded matching, we bulld maps based on
relative pixel connectivity without needing global
consistency.
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Blue cells mark the best scores:

Orange cells mark the second-best.

State-of-the-Art Performance: MASt3R-Nav

drastically outperforms both image-relative (GNM)
and object-relative (ObjectReact) baselines on
primary start-to-goal tasks.
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From Pixel Matches to Control Prediction
Offline Mapping: MASt3R extracts dense pixel correspondences
across sequential Iimages. These form a topological graph where _
inter-frame edges have zero cost, and intra-frame edges use 3D WayObject  Controller
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online E tion- Th - . ched et b Our pixel-relative map representation
nline Execution: The query image Is matched against the map produces dense WayPixel Costmaps that
to localize goal-relevant pixels. These sparse matches are .
enable the PixelReact controller to

propagated through local 3D geometry to generate a dense
WayPixel Costmap.

correctly navigate to the target (‘metal
cabinet’). In contrast, coarse object-relative
WayODbject Costmaps misguide the robot.

PixelReact Control: A learned controller 1s conditioned on the
dense costmap to predict a sequence of local waypoints.
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an Intel RealSense camera, navigating to
goals using only WayPixel-based guidance.




