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Recently, rapid devel opnent has been nmade in | ocating and targeting noving
tunors. In practical treatnment systens, |atency induced by information

acqui sition, processing, comrunication and hardware control could significantly
af fect the targeting accuracy based on observed tunor locations. This talk
focuses on introducing state-of-the-art nmethods in target |ocation prediction
and di scussing the |ogical connections and differences anong these nethods. W
will first nake the principle distinction between the deterministic and
stochastic perspectives.

For the deternministic setup, we will discuss the devel opment in system
representation, in ternms of basis functions (such as Fourier and wavelet), and
choi ce between paranetric regression nodel (e.g., adaptive ARMA) and the
nonparanetri c options, such as artificial neural networks and support vector

machi nes. The | ess conventional stochastic perspective will be notivated by
honoring a statistical interpretation of the faniliar Kalman filter. Then a
novel kernel density estimation based prediction approach will be introduced,

which utilizes nonparanetric probability |earning techniques. Useful techniques
such as state augnentation, and unified treatnent for mnulti-dinmensional data
wi Il be covered. Sone recent progress and unpublished results will be presented.

Lear ni ng obj ecti ves:

(1) To systemmtically present the state-of-the-art prediction algorithns

(2) To discuss and anal yze the connecti ons anbng vari ous devel opnents

(3) To address the practical considerations in selecting prediction nethods for
various types of target notions and system configurations.



