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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 Flow
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Difficulties



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



Task 1
Spatial Data Association 

We are not able to rely only on distance, size, 
shape, location etc for detection and traction. 

We need to find some other clues to associate 
the data of the same object together.
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Object Model
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The previous 
frame

The current 
frame

More sensors bring more confusion in data association

Difficulty 2



Task 2

Temporal Data Association

Data association is difficult when facing a complicated 
environment such as an intersection, where 
different kinds of objects, different motion patterns 
exist.

Also, a large number of distributed sensors will bring 
more difficulties in data association.

A data association algorithm is required to tackle the 
confusions.
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A simple clustering result
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Data Association Method
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40cm
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Accuracy Analysis
2007.10.13, 10:00-10:20
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Accuracy Analysis
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Trajectory Analysis
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海淀桥北交叉口实验
日期：2008年7月16日，时间：6：00-21：00
日期：2008年7月22日，时间：6：00-21：00
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移动目标轨迹数据

分布式激光数据
*-s.lms1
*-s.lms2

…
*-s.lms6

轨迹数据
*.traj

种类，大小

位置

时刻

方向 速度



移动目标轨迹数据

获取轨迹文件数目
（每10分钟一个文件）

7月16日: 64

7月22日: 31



上: 7月16日，下: 7月22日

6:50 - 7:00 8:20 - 8:30 18:10 - 18:20 20:40 - 20:50

数据分析举例 - 车流密度



车辆计数统计
路口经过车辆数目统计(基于轨迹数)
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Thank You!

赵卉菁（Huijing Zhao） Tel： 010 62757458
Email： zhaohj@cis.pku.edu.cn
http://www.cis.pku.edu.cn/faculty/vision/zhaohj/
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