RIPS 2006: LANL Project Description

Project Title: Raobotic path planning and visibility with limited sensor data

Autonomous robotic systems equipped with limited sensors and limited a priori
information about their environment must be able to discover their surroundings for
navigational purposes. The problem becomes difficult when the sensor information is
limited and energy consumption for exploration must be minimized.

This project will be split into two phases. The first phase will be an investigation by the
team members into the algorithmic techniques that exist or are relevant for this sort of
work. These include (but may not be limited to):

1. Vishility and its dynamicsin a PDE based implicit framework [1]
a. Introduction to Level Set methods.
b. Numerical solutions of PDEs.
c. Optimal path construction for one and several observersin the presence of
obstacles (with a priori knowledge of the obstacle shape).
2. Vishility of point clouds and mapping of unknown environments. [2]
a. ENOinterpolation.
b. Dynamic path construction for one and severa observers.
c. Finding the shape of unknown objects.

The second phase of the project will be to employ the robots available at the UCLA
Applied Mathematics laboratory [3] to analyze their motion and sensor data. The robots
are equipped with infrared sensors. These will be used to integrate visibility algorithms
with sensor data in order to navigate within an unknown environment in the presence of
obstacles.
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