Prediction of multi-target dynamics using discrete descriptors: An interactive approach
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Introduction Experimental results and evaluation

Moving objects can be modeled as a series of interactions with their surroundings such that their Sample of training data Sample of testing data

dynamics are a result of forces (external effects) that act on them over time [1]. Forces that act

over objects can be attractive or repulsive. Goals, 1.¢., destination points, can be represented by ) | B |

attractive forces and obstacles, i.e., structures or other entities, as repulsive forces [2]. Our = Aivacor vajecto = Airacior ey
contributions are listed as follows: 5 5

* Modeling of conditional dependencies between dynamical objects . .

* Employing a coupled Dynamic Bayesian Network (DBN) structure o ol

* Detecting abnormalities based on 1dentitied interactive eftects \
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Results of abnormal objects’ interaction

1. Definition of coupled generalized states: For a moving object i, let us define 1ts internal state
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at a time instant k as Xy = [x, x]”. In case of analyzing the joint motion of two objects i = s 08 . -~ -Afiractor abormally sighsl
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* Learn discrete transition model Object 2 < ) oo g
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3. Online interaction tracking: A probabilistic switching model called Markov Jump Particle IR R R R R AR AR RS N2 FE IR YY) AL KX
Filter (MJPF) [3]. This filter uses a Particle filter (PF) for inferring systems’ discrete levels. REREERRER RN, NI HAHE IR R
Additionally, each considered particle employs a Kalman filter (KF) that tracks the A
. . . e
generalized states of observed entities. Conclusions and future work
Attractive/repulsive forces are modeled inside a DBN structure that codifies normal behaviors of
4. Abnormality measurement: This work proposes an abnormality measurement based on the observed objects. Continuous and discrete variables are modeled by a PF coupled with set of KFs
. . . : l l o o . . . . . .
Hellinger distance between predicted coupled generalized states p(X|Xy_1) and the that enable to detect anomalies 1n different inference levels 1 an online fashion. Possible future
. L1vUl . . . . . . . .
evidence p(Zy|Xy), such that: works include characterizing more complex interactions where more forces/objects are involved
and understand the interplay of real moving objects inside DBN structures.
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