Crowd Motion Monitoring Using Tracklet-based Commotion Measure
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Problem Contributions Experimental Results

Abnormality Detection: identifying abnormal behavioral patterns in videos. « We introduce a new unsupervised commotion measure to detect Frame Level: (UMN Dataset)
crowd abnormal behaviors at pixel, frame and video levels. — |
We propose to encode motion pattern of each salient point per each el [ - B s - GroundTrth —— Our Method —— HOT Likelihood
frame using tracklet magnitude and orientation over a simple hashing § | 3 : :
function

* Difficult to detect and track individuals and objects We propose Tracklet Binary Code to capture statistics of tracklets passing

* Not clear definition of abnormality, i.e., context dependent over a set of frames

Main Challenges:

* Scarcity of training samples (supervised learning)

Method AUC | Speed (fps)
Optical Flow [1] 0.84 5
SEM|[ 1] 0.96 3

Chaotic Invariants [16] 0.99

O\Ie r\liew Of the MEthOd Sparse Reconstruction [17] | 0.978 <1
Proposed Scheme (.9889

Video Level: (Violent in Crowd Dataset)
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Step 4: Commotion Measure

-
RS,
i

@)

(40)

| -
=

x
(.

)
=
Q
=~z

@)

(40)

| -
|_
—

o

Q
=
V)

ft—l ft ft+1 ft+2

Method Accuracy

Local Trinary Patterns [ 18] 11.53%
Histogram of oriented Gradients [19] 57.43%
Histogram of oriented Optic-Flow [20] 58.53%
HNF [19] 56.52%

Violence Flows ViF |13] 81.30 %

Dense Trajectories [21] 18.21 %

HOT |9] 718.30%

Our Method 81.35%
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ﬂ vectorized

detect/localize abnormal events in crowded scenarios
* For the future work, we will evaluate the proposed feature for the
task of action recognition.

Step 3: Tracklet Binray Code

Step 2: Motion Pattern
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