RIPS 2007: LANL Project Description

Project Title: Cooperation among autonomous robots and oc-
clusion video tracking

During the last few decades, cooperation among autonomous robots has
received significant attention. Dramatic developments in communication
and computation technology relax the restriction on information exchanges
among spatially distributed robots. The possibility has been identified that
simple and inexpensive robots can carry out complicated tasks through co-
operation. Applications include space exploration, automated highway sys-
tems, autonomous combat systems, oceanographic sampling, air traffic con-
trol, congestion control on the internet, and sensor networks.

Video tracking provides useful information for robot localization and co-
operation. Occlusion video tracking is a challenging problem since particular
objects become unreliable under occlusions. However, temporal information
and real-time control feedback potentially benefit this problem and make it
possible to implement real-time video occlusion tracking.

This project will have two parallel threads.

e Cooperation algorithms for autonomous robots. This part focuses on
investigating and developing advanced distributed cooperation algo-
rithms [JLMO03, RSM04] for specific tasks. Those tasks include (but
may not be limited to):

— Cooperative boundary tracking;
— Information fusion over sensor networks.

e Occlusion video tracking with temporal information. This thread in-
cludes:

— Studying numerical solutions of PDEs [OS88] and investigat-
ing advanced image segmentation methods, such as Chan-Vese
method [CV01], shape prior, Multiscale method, etc.

— implementing real-time video tracking algorithms based on basic

estimation theory.

This project will employ the autonomous robots and the video tracking
system available at the UCLA Applied Mathematics laboratory.
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