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Background (1)

Analyzing and Monitoring 
the traffic behavior in an 
intersection

Efficiently and accurately 
COLLECTING the TRAFFIC
DATA in an INTERSECTION

Real-timely DETECTING
DANGEOUS SITUATIONS.



Background (2)
• Vision-based methods suffer mainly on the 

following difficulties
– Occlusion
– Computation Cost
– Illumination Change

1. Restrict camera’s setting condition

e.g. the camera is 
required to be set on a 
tall position, 
monitoring intersection 
from the above

e.g. monitor 
vehicles of 
limited lanes, do 
not discriminate 
moving objects.

To solve the problems

2. Target on a simplified situation



Objective
This research propose a novel system for 
monitoring and collecting detailed traffic data, 
with easy setting condition, in an environment of 
complicated traffic behavior, such as intersection, 
using a network of single-row laser scanner.
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Processing Modules
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Difficulty 1



The data of the same object might be spatially disconnected



Difficulties



The data of different objects might be spatially close

There are different kinds of objects, complicated motions



Object Model
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The previous 
frame

The current 
frame

More sensors bring more confusion in data association

Difficulty 2
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Results
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Accuracy Analysis
2007.10.13, 10:00-10:20
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Trajectory Clustering Result
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Trajectory Clustering Result
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Trajectory Clustering Result

Pattern 1:

Pattern 2:

Moving Direction

Pattern 3:

Pedestrians

Trajectory Clustering



Path Model
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Each cross-section is represented by a Gaussian
A path is model as a sequence of Gausians



Trajectory Evaluation

Likelihood between a trajectory        and a path         is 
evaluated
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Trajectory Classification
Given a trajectory      , the objective is to classify it with in

as

where

and

can be either 0 or 1. 
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Path models



Example 1: Normal Trajectory Example 2: Abnormal Trajectory

Example 3: Abnormal Trajectory Example 4: Abnormal Trajectory



Real Abnormal Trajectory

frame 11241 frame 11392

frame 11616 frame 12366



Real Abnormal Trajectory

frame 12090 frame 12765

frame 13590 frame 13965frame 13215



False Abnormal Trajectory
frame 3367frame 3142

frame 3704frame 3554

frame 4417frame 3910frame 3817



Thank You!
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