
How big is your map?
4 years of indoor scaling
1,000 m² → 260,000 m²
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Autonomous robots 
that scan entire 
warehouses
Inventory-scanning robot fleets in live customer 
sites — no infrastructure changed needed

https://docs.google.com/file/d/1MGLgHtY7qbIC0OW7MqG86Jptxie5EJZx/preview
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From dev space to x200 bigger 
warehouse



© 2026 Dexory. All rights reserved

From dev space to x200 bigger 
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https://docs.google.com/file/d/1Q9GH9cUv5XVn3pYbz0iW9tnkGDuiaTpr/preview
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From a development environment to 
over a kilometre long 
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Bigger maps, same constraints

 0.05 m / px
High-resolution mapping for precise 
navigation constraints.

 Full free space 
bi-directional planning
Dynamic pathfinding across the entire 
map area.
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Bringup at Scale

System Pressure & Performance
Increased stress leads to overall system slowdown; everything becomes less 
responsive.

Navigation2 Timeout Management
PR #4838 Expose service_timeout to eliminate magic numbers. Gain control over both 
service discovery and transition timeouts.

Zenoh Shared Memory Optimization
In high node-count environments, utilize shared memory to maintain throughput.
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Middleware for big maps

Large Message Handling
Map & costmap layers can reach 100 MB, causing silent transport failures.

Middleware Configuration
• DDS Set net.core.rmem_max correctly.
• Zenoh: Set ZENOH_SHM_ALLOC_SIZE for Shared Memory.

QoS & Nav2 Management
Review QoS settings and limit depth size. All settings are now overridable in Nav2 via 
nav2_ros_common.
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AMCL at scale
Memory & CPU optimization
Tweaks to optimise memory consumption and localisation 
source switching

Navigation2 Contributions
#5852 — Use main thread for laser callback

#4941 — 50% initialisation (and reset) speed improvement

#4426 — Reduce the amount of memory used

#5076 — Rebuild cspace map only when needed
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Issue: Node Index Overflow
The Smac Planner was using a 32-bit unsigned integer, which 
is insufficient for high-resolution large-scale maps.

The Math
● 32-bit Max: 4,294,967,295
● Map Size: 105,714,312 px
● Bins: angle_quantization_bins: 64
● Result: 105M x 64  4.2B OVERFLOW

Fix: Upgrade to uint64_t
64-bit Max: 18,446,744,073,709,551,615

Navigation2 #4295  Fix Node Overflow
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Navigation2 #5398, #5405  Beware of float precision CS101

Issue: YAML Precision Loss
YAML casting can lead to unexpected loss of float precision, 
impacting critical map data like origin positions.

Comparisons
● Direct float equality comparisons (==) fail due to 

precision.
● Solution: Use epsilon-based equality checks.

Fix: Use isEqual() with EPSILON
Robust comparisons for map resolution and origin offsets.



Accelerating the Nav2 costmap
Clear and update fast and reliably on big maps

Nav2/#5933

Faster inflation layer

Problem: Inflation layer takes ~ 10 
seconds to fully recompute on our 
big maps

Fix: Refactored layer from 
wavefront BFS to EDT + optional 
OpenMP parallelism. Result: 6-15x 
faster depending on map size

Nav2/#5915

One pass, not two

Nav2/#5984

No stale costmap

Problem: No clear signal when the 
costmap is fully cleared. Risk of 
planning on stale costmap

Fix: Static layer flagged 
non-current on update; planner 
waits for fresh data.

REFACTORIN
G BUG FIX BUG FIX

Problem: Clearing the full costmap 
triggers two full recomputations of 
the underlying costmap layers

Fix: Reset now triggers a single full 
recomputation instead of two
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Visualising big maps, beware of the texture size limit

Texture Size Constraint
● 16,384 px limit on most modern iGPUs
● Approx. 819.2 m at 0.05 m/px resolution
● Fixed in Rviz (#1622), but tools may vary

… and speaking of size limits,
know your formats!
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Testing for big maps Live on a real robot
The "inscribed small map trick" enables efficient testing 
on physical hardware without full environment mapping.

https://docs.google.com/file/d/1ow2qrGHgb7G8q2o_AQ6rItySM4X7gonh/preview
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Testing for big maps

Validation Strategy
● Nightly CI tests
● Planner test for all deployed sites, all missions
● Catches both regression and misconfiguration
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Whatʼs next?
Coming soon: PolygonCostmapLayer
A base class for costmap layers that rasterise 
polygons into the costmap. Very very efficiently.

Saying goodbye to the good old 
costmap?



Thank you
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