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Globally Emergent Properties Local-in-time Properties

Ultimate Goal

Cognitive development in children is based on exploration, 1. Time spent stationary vs. moving 1. Repetitive exploration patterns -> Spatial Coefficient of Variation

part of which involves exploration of, and interaction with, the
surrounding environment. There Is an intuition

2. How much space is explored (SCV higher value means more repetition of tracks)

that children with developmental delays like autism explore 3. Geographical Distribution —> Spatial Herfindahl Index 1 49
space In their surrounding environment using differ_ent motion SH] = z ( kj )2, E;: freq of exploring region j . 1 | -
patterns when compared to typically developing children. We ~ )i Ej M = P M-
propose to develop algorithms that can automatically track ! 49

Blue:

children in video and extract models of their exploratory rarely explored

motion, to enable measurement, mining, and quantitative
analysis of the patterns of a child’s exploratory behavior during
unstructured, “free-play.”

Current Work
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2. How much children approach their anchor (parent)

I = Average distance from rﬁ W
Given a monocular, overhead video of a child engaged in free- Red: parent B> .\,ﬁ.-,. N\
play, we track the child across time to produce a time-stamped frequently explored - &S s
track map describing the child’s exploration trajectory over Heat Map of top-view tracked trajectories = Time spent in the ey &{.‘ AP ..
time. We then perform quantitative analysis on the child’s | | | vicinity of parent vs < o et 102
exploratory behavior by analyzing track globally emergent 4. Trajectory sharpness —> Fractal Dimension oeriphery % . &
properties, and local-in-time properties. D = Lims_, log(n)/log(1/s),  n:#regions, s:scale o VoV L EE
= Latency to approach & L

= Basic Idea — measure of space filling & roughness parent
Future Work D=1 1<D<2 D=2

—_— % 3. Speed and acceleration -> Tortuosity (A/C) + sliding window
= Applying our quantitative analysis to:

Tortuosity of magnitude of x-velocity over a Sliding Window
Slide:16 frames, Window Size:256

» The same subject over time (longitudinal study) = Sample tracks 1.04 -- L L L L L : L L L
= Different subjects D=1.24 D=1.49
. . . . 1.03 - y
= Typically vs. atypically developing children
1.02 - ]

= Measuring correlation between guantitative measures
= Modelling motion of typically developing children, and
motion of children possessing developmental delays.

Tortuosity
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Refe rences 4. Roughness of trajectory —> Fractal Dimension + sliding window
Fractal Dimension over a Sliding Window
Slide:16 frames, Window Size:256

[1] |. Cohen, J. Gardner, B. Karmel, S. Kim. Rating scale measures are associated with Noldus EthoVision-XT video tracking of behaviors _°F L L : : : : : L L
of children on the autism spectrum. Molecular autism, 5(1), 1-17, 2014. §
[2] M. Geyer, P. Russo, V. Masten. Multivariate assessment of locomotor behavior: pharmacological and behavioral analyses. = o |
Pharmacology Biochemistry and Behavior, 25(1), 277-288, 1986. % .- |
[3] S. Vosoughi, M. Goodwin, B. Washabaugh, D. Roy. A Portable Audio/Video Recorder for Longitudinal Study of Child Development. g
14th ACM international conference on Multimodal interaction, 193-200, 2012. L : : : : : : : : : :
[4] J. Zhang, S. Ma, S. Sclaroff. MEEM: robust tracking via multiple experts using entropy minimization. ECCV, 188-203, 2014. O U JY R0 2000 i) S SRhY  adlly asly Shot
Frame Number (window center)




