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Abstract

Many physical transport phenomena exist that are
governed by advection-diffusion processes. Examples
include, but are certainly not limited to, algaedshs and
chemical plumes. Due to the harmful nature of these
phenomena, researchers have been developing methods
track the source [1, 2]. The motivation in thiseash
effort is to develop an algorithm that estimateg th
parameters of an advection-diffusion process usiobile
sensing agents.

We consider a surveillance region undergoing an
advection-diffusion process with unknown parametérs
team of nonholonomic sensing agents is coordinatex
formation to collect noisy concentration measuremien
from the surveillance region. Nonlinear least sqsais
applied to the collected measurements to estimage t Figure 2. Sensing agents tracking the continuous
parameters of the advection-diffusion process. dgé source starting from (xo, Yo) = (20, 120).
the quality of the measurements, the Fisher Inftiona
Matrix is computed. Applying the Cramer-Rao theorem
mobile robots are coordinated to maximize the 140
determinant of the Fisher Information Matrix to rksse
the lower bound of the covariance of the estimated 10
parameters. As a result, the robots are drivehdcsoburce
location of the advection-diffusion process.

In Fig. 1-2, we consider a continuous source, winle
Fig. 3 we consider the response to an impulse ifumct
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Figure 3. Sensing agents tracking the impulse

80 response starting from (Xo, yo) = (20, 20).
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