Surface System Thrust

Autonomous Rover Technologies

Precision Positioning from Visual Tracking of Natural Features

Product Milestones 
Product Performance Achievement
Significance & Impact of Product to Missions

FY 00 LEVEL 1
Demonstrate software to estimate accurately (i.e., within tens of cm) the robot’s position and the position of features in its environment, permitting accurate simultaneous mapping and positioning. 

Use feature detection in images of unstructured terrain to build a landmark map and to do position estimation.
Product enables a level of accurate positioning and mapping for autonomous explorer not possible with the sensor suite envisioned for those missions.

Remaining work: Integrate in navigation and mapping systems. 

Test with long distance travel and long image sequences.



FY 00 LEVEL 2  
Produce software for simultaneous mapping and localization from natural landmarks based on the relative filter developed during FY99. This approach is the only that permits mapping and localization in the case of:

· Bearing only measurements to landmarks (e.g., feature locations in images)

· Noisy pose estimate
· Non-Gaussian and multi-modal noise models
Produce algorithms for automatic selection of natural features based on the saliency algorithms developed in FY99. Those algorithms select landmarks by combining several criteria

· Discriminability of the landmark in images

· Trackability of the landmark over sequences of images

Test and integrate in the ARC navigation system. Partial delivery of the software took place in FY99.


Permits the use of cameras for localization without requiring additional instrumentation, e.g., range sensors, over the sensor suite envisioned for the autonomous exploration robots.

General noise model applicable to typical platforms envisioned for autonomous exploration.

Automatic system for mapping and localization as required by autonomous exploration missions.

