
•       : set of DWT coefficients for x-coordinates of 

trajectory i: 
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2. Proposed pipeline 

1. Introduction 
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3. Experimental results 

Ground truth Method using start and end 

points as a feature (        ) 

Method using DFT-based 

feature (        ) [3] 
Method using multiple  

features (        ) [4] 
Proposed method 

Evaluation in terms of clustering accuracy (A) and precision (P) and recall (R) 

of the extracted motion patterns. 

Effect of inducing tracking failures to p% randomly selected trajectories on 

clustering accuracy (A); p =0, 10, …, 50. µ: mean A; σ: standard deviation of A. 

• 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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Datasets available: http://uav.lakeside-labs.com/publications/test-data/data2/  

Camera motion compensation 

• Trajectory i:  

• Estimated state at frame k:  

• Motion compensation using homography (Hk,r) 

     between kth frame (Ik) and ref. frame (Ir): 

Feature extraction 

• Feature vector for trajectory i:  

•        : 25th percentile for  

Clustering and motion pattern extraction 

• Mean-shift clustering with adaptive bandwidth 

selection [4] 

 

• Trajectory that minimizes distance from the 

cluster centroid represents the motion pattern 
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