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1. Introduction
« Motion pattern: representative spatio-temporal trend of object motion in a scene

* Methods using motion information between frame pairs [1, 2]
« Suitable for short-range patterns
- Stationary camera setting

« Methods using motion information across multiple frames (object trajectories) [3, 4]
« Suitable also for long-range patterns
- Stationary camera setting

\_ * Aerial videos: need to compensate camera motion in trajectories
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. Proposed pipeline
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Camera motion compensation Feature extraction Clustering and motion pattern extraction
- Trajectory i X; = [ X} ] kS +  Feature vector for trajectory i: f; = (£ f97) + Mean-shift clustering with adaptive bandwidth
f'i = (min(C™"), zoono» 7O$max(Cf')) selection [4]

« Estimated state at frame k: X_.f = [(:Jf‘iC yf)]

/i = (min(CY i QUi QUi max(CV . o .
A (min(C¥), Q5. Q5o Q73 max(C™)) - Trajectory that minimizes distance from the
« (% set of DWT coefficients for x-coordinates of cluster centroid represents the motion pattern
trajectory i:

* Motion compensation using homography (H, ,)
between kth frame (l,) and ref. frame (l,):

T T A
\_ waf wgl w] = Hyr |27y 1] - Q5:: 25" percentile for C*
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GExperimental results \

Ground truth Method using start and end Method using DFT-based Method using multiple Proposed method
points as a feature (M1) feature (M2 ) [3] features (M3) [4]
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Evaluation in terms of clustering accuracy (A) and precision (P) and recall (R) Effect of inducing tracking failures to p% randomly selected trajectories on
of the extracted motion patterns. clustering accuracy (A); p =0, 10, ..., 50. u: mean A; o: standard deviation of A.
Method Parking Lot Traffic Junction Students003 Train Station Method | Parking Lot | Traffic Junction | StudentsOO3 | Train Station
A PRI A|JPIR]|AJP|R|A]P]|R p (o) i (o) p (o) p (o)
M1 64 | 48 | 53 | .67 | .67 | 27 | 41 | 90 | 40 | 32 | .60 | .I8 M1 45 (.18) 53 (.13) 29 (.10) 23 (.07)
N P
\ posec | 27 1 - S R R LA S SRl Proposed | .64 (27) 67 (.19) 69 (22) 52 (22) /
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Datasets available: http://uav.lakeside-labs.com/publications/test-data/dataZ/
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