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Ozet:

Bu seminerde, sinyal alani ekstremum lokalizasyonu ve arama problemleri ile bu problemleri ¢c6zmek
icin alan gradyani ve Hessian tabanli uyarlamali ve isbirlik¢i tasarimlar ele alinacaktir. Otonom
sensorll araglarin (veya robotlarin) kendi konumlarini ve bulunduklari noktalardaki sinyal siddetlerini
Olcerek sinyal kaynaklarini veya alan ekstremumlarini lokalize etme ve takip etme problemi lzerine
odaklaniimaktadir. Kaynak konumundaki siiriiklenmelere ve 6lgiim giriltilerine karsi dayanikli,
garantili yakinsama saglayan formel stabilite analizleri sunulacaktir. Ele alinacak ¢ 6zel gorev
sunlardir: (1) Sabit olmasi beklenen ancak bir miktar siirliklenme yasayan sinyal alani
kaynagini/ekstremumunu lokalize etmek ve yakalamak icin tek bir aracin yonlendirilmesi. (2) Tek bir
aracin sinyal alani kaynagi/ekstremumu etrafinda dairesel bir yoriingeye yerlestirilmesi. (3) Bir filo
halindeki bu tiir araglarin olusum kontroli ve isbirlik¢i yonlendirmesi ile sinyal alani
kaynaginin/ekstremumunun yakalanmasi/takip edilmesi. Cevresel izleme, kurtarma gérevleri,
biyomedikal kapsul robot takibi, tehlikeli kaynak/hedef lokalizasyonu gibi uygulama alanlari
tartisilacaktir.

Abstract:

This talk is on a set of signal field extremum localization and seeking control problems, and field
gradient and Hessian based adaptive and cooperative designs for solving these problems. We focus
on the problem of localizing and tracking signals sources or field extremums via autonomous sensory
vehicles (or robots) that can measure their own locations and signal intensities at their current
locations. The focus is on establishing guaranteed convergence, with formal stability analysis, robust
to drifts in source location and measurement noises. The three specific tasks that are considered are
as follows: (1) Steering a single vehicle to localize and capture the signal field source/extremum that



is nominally stationary but expected to be experiencing some drift. (2) Steering a single vehicle
toward a planar circumnavigation orbit around the signal field source/extremum. (3) Formation
control and cooperative steering of a fleet of such vehicles to capture/track the signal field
source/extremum. Particular motivator and potential applications include environmental monitoring,
rescue missions, biomedical capsule robot tracking, hazardous source/target localization.
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