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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 Ce.g. the camerais

_ inati required to be set on a
lllumination Change tall position.

monitoring intersection

from the above
To solve the problems % _

1. Restrict camera’s setting condiy/ €-9. monitor O
vehicles of

2. Target on a simplified situati limited lanes, do
not discriminate
moving objectsy




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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The data of different objects might be spatially close pe

There are different kinds of objects, complicated motions
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Object Model

Feature parameters (vi=dirv)
and their reliabilities




Object Detection Results




Object Detection Results

&

|

CGT""'E'—‘El

0

c2




-'?z‘tu

L
‘1 Difficulty 2

:
.-':'" :
/ The previous \\\;..- |

HEE

'
AT er

R
More sensors bring more confusion in data association

i
@

¥ — — L )




State  t*!

Observation g*

Case 1
t*! has support vectors

g" has support vectors,
and valid cormer points

g€,

Single
prediction

gv,

«

Cage 2
k-1
U7 has support vectors

g“ has support vectors,
but no valid corner point

space to tC;

FPrediction ’%)

Case 3
k-1
U7 has support vectors

g% has no support vector,
nor valid corngr point
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Case 4
t*? has no support vector

g“ has no support vector

Single
prediction

Cage 5
t*? has no support vector
ok has support vectors

Single
prediction
Punished jor
state jump
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Results

objects are occluded
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Detection Results

Accuracy Analysis

2007.10.13, 10:00-10:20

type

perfect

IMerge

Nnonc

d.ratio

p.ratio

car

6915

89

0.988

0.907

bicycle

1571

24

0.986

0.938

pedes.

799

130

0.910

0.551

SUIIL.

9785

243

0.977

0.864

Tracking Results

type

perfect

broken

total

t.ratio

cdl

030

22

675

0.975

bicycle

322

351

0.940

pedes.

30

17

0.805

SUIIL.

988

1063

0.960




Trajectory Clustering

Moving Direction

Straight:

Left Turn:

Right Turn:




Trajectory Clustering

Bicycle ¥ Moving Direction

Straight:

Crossing:

Turn along road:
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Trajectory Clustering

Pedestrians

Moving Direction

Pattern 1:
|

Pattern 2:

Pattern 3:
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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 T, and apath 1 s
evaluated

Ly
P(T |T;) H P(T"IT;) 1 T2 is atrajectory point
p=1

Ly ) )
= H P(T,”|T;) /I Tj isthe nearest cross-section to T’
p=1
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Trajectory Classification

Given a trajectory T. , the objective is to classify it with in
class={I,I5,...[,[,}

n a-

as
I, =maxarg P(I' | T.)
where 1
P(I;|T.)=—P(T.|I;)P(I;)
n
P(T, | T.) == P(T. |T,)P(T.)
and T
P(T.|T,) = [ [(P(T. |T}) < &), {01}
P(T.|T,) can be either O or 1.

P(T.IT,)=1 ifandonlyif Vi P(T|L})<¢



Path models
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Example 1: Example 2:
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Example 3: Abnormal Trajectory Example 4: Abnormal Trajectory




Real Abnormal Trajectory
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Real Abnormal Trajectory
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False Abnormal Trajectory
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Contact Info:

#7r& (Huijing Zhao) Tel: 010 62757458
Email: zhaohj@cis.pku.edu.cn
http://www.cis.pku.edu.cn/faculty/vision/zhaohj/




