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Abstract: Spatio-temporal patterns abound in the real world, and understanding them
computationally holds the promise of enabling a large class of applications in video surveillance, mobile
health, biometrics, computer graphics and animation. In this talk, we discuss models describing spatio-
temporal patterns in images, videos, and sensor data with a focus on non-Euclidean geometric constraints
for a wide range of applications. Using several examples, we motivate the study of geometric techniques
which are more commonly used in applied mathematics for imaging and vision problems. Among the
examples, we discuss first order Gauss-Markov processes as simple yet powerful models to describe the
space of dynamical primitives. We show how to use the differential geometric properties of this primitive-
space to devise effective inference algorithms, for applications in activity recognition and pattern discovery
from long videos. We further illustrate the broader impact of differential geometric computing and tools
developed in this agenda for several image-based recognition problems such as shape analysis, object
recognition, video-based face recognition, and age-estimation from facial features.
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