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Abstract: Al-driven technologies are without doubt transforming every
aspect of our life. These systems are particularly instrumental in per-
forming mundane or dangerous tasks for humans. An example of such
tasks is surveillance and exploration of hazardous unknown terrains. To
effectively perform these tasks, the mobile robot needs strong perception
capabilities and intelligent motion planning strategies. In terms of per-
ception, the sensory data should help the robot to extract useful infor-
mation about the environment in any conditions, no matter how dark or
cluttered the environment is. Among all types of perception systems, only
the acoustic perception can fulfill this requirement without the need of
being fused with other sorts of sensory information. Acoustic perception
particularly outperforms visual systems in complex dark or cluttered en-
vironments. Yet, in spite of the great advances made in visual systems,
today’s robots have very basic auditory capabilities. This comes from
lack of a strong sound source localization system which in turn results
from insufficient knowledge about sound wave propagation in complex
real-life environments. This seminar will discuss an ongoing research fo- o
cusing on modeling sound wave propagation and localizing sound DT Zahra Nili
sources in different complex environments. In terms of robot’s motion .
planning, the strategies should be established to satisfy the specific needs Ahrﬂadabadl
and goals of surveillance missions. In adversarial conditions where the

intruders might attempt to interfere with the mission, the unpredictabil-

ity in the robot’s path might help it to avoid the intruders or escape their

attacks and successfully cover the terrain to find the targets. One way to

realize unpredictable motions is to use dynamical systems to impart cha-

os to the robot’s controller. Chaos has a unique power in realizing unpre-

dictable and at the same time deterministic path planning, impossible to

achieve with other types of path planning methods.
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