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Motivations of the Research

Can we make robots behave more wisely ? ]

Can we get more out of robot collected data ? ]

Can planetary robot exploit its collected data to be more autonomous ?J
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The Atlas Management System

H AllasFacade [E Estimate lo.1  [E WeakRelation | H WorldPath [El WorldCrawler ]
= covarienceMatrix ] lationsChai i 1
@ createNewAtlasResource estimate | ‘,_DIE le— @ g @ search
I ] 0. @ getNodes
@ loadAtlasResource [E ion 1 costFunction 0.1
@ createStrongRelation source | destination ol
@ createWeakRelation @ H CrawlerCostFunction
& convertPose2Matrix q q N ;
@ convertMatrix2Pose Spatial @ getCost
 getBestRelation
H World
@ i 0 T ap £ DistanceCrawlerCostFunction
; ——
@ getLayersOfMap mapList O —
TayerList 0. I
}E ¢ ayer | H Layer = creationDate }
[ ] ]
L ] ]
Database Core Localization
Multi-Layer Atlas System for Map Managemes 7 /11




Experimental Results

TAB.: Mean values=tstandard deviation of timing in milliseconds for different
Atlas operations using meshes of three different resolutions. Results using a
database of 94 different meshes.

Operations 10k cells 25k cells 50k cells

(ms) (ms) (ms)
Read 306+80 733+146 1,430+311
Write 3044157 1,196+£398 3,318+1,130
Relation 0.35+0.14 0.45+0.9 0.484+1.37

Search first 887+1,150 2,040£2,860 3,770£5,230

Search all 9,880£2,600  26,200+7,020  53,000£13,400
Kd-ICP 6,630+4,280 22,500£17,900  65,400+56,600
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Conclusions

Demonstrates the feasibility of a data management system suitable for
robotic planetary exploration.

<

Main features

@ Maps are never fused by the system
@ Two given maps may have multiple mutual spatial relationships
@ Mechanism to select/merge these multiple estimation relations

Updates of relative relations automatically propagates to
neighboring maps

Dynamically manage a variety of data formats

Supports maps correlation for localization

Planning operations can use series of maps linking two locations

Handle uncertainty in the spatial relationship between the maps
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Questions

Bedwani.Jean-Luc@ireq.ca

for Map Manageme;
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