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The increasing demand for autonomy, flexibility, efficiency, and ability to handle complicated
tasks hias made the modern control systems inherently complex. This presentation talkks aboat the
techmigques that exploit learming, optimization, and perception to address the complexity and un-
certainty in such systems. These complex systems require advanced perceptive ability which ne-
cegzitates the development of etthanced algorithuns that can gather and process information from
multiple sensors. The first part of the presentation discusses critical issues in multiple sensor data
fusion inclading sensor modeling, uncertainty handhing, elimination of spurious data, and knowl-
edoe generation from ambiguous and missing information. An innovative unified strategy to fuse
multi-sensor data is presented that utilizes statistical and intellizent learhing, and information the-
oty in a Bayesian framework to address these crucial issues. The proposed techigue is verified
wia extensive simulations and implemented experimentally to successfully obtain the three-
dimmenisional profile of a robotic wotkspace in an occupaney grid frame wotk using multiple wision
sensors and laser proximity sensor. The second part of this presentdion talks about control of
latge-gcale interconnected systems in context of swarm robotics, In particulat, 8 swarming behav-
iot ingpired by biological morphogenetic pattern formation is discussed where heterogeneous mo-
bile robots achieve segregation based on differential profiles of attractivel/repulsive potential. Fur-
thet, an application of swarm robotics in collaborative wildland fire-fighting using several Tn-
matied Serial Vehicles (TAVS) is presented. The presentation ends with a discussion of future
applications of research in this area,
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