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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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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.




Data Feature




Data Feature




Data Feature




Object Model

Feature parameters (vi=dirv)
and their reliabilities




Object Detection Results




Object Detection Results
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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.




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
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A simple clustering result
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Data Association Method

k-1

trajectory New trajectory

cluster
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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




Accuracy Analysis
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Trajectory Analysis
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K] ﬁi%ﬁllﬁ'ﬁ:;&?)%
*—s. Ims i S
*—s. Ims2 iiﬂtfgiﬁ
*—s.nllms6

¥trajectory, no, class, length, width, svent
#class={0:peopleM (blcyole, 2:car, 3:bus; 4:something else)
1111 9€c, trajpx, trajpy, sTpx, srpv, tdirve, tdirvy, dirve, dirvy, tspeed, speed, . ...

I , 48. 539, 0. 198, 0. 980,\. 000, -0. 003, 0. 000, 3. 294 0. 956, 0. 29
FhZE, Sks)s 043,48, 542, 0. 04} 48, 542, 0. 198, 0. 980, 0\ 046, 0. 195, 0. 000, 3. 532, (| 950, 0. 313
Lo, vomwuous, —u. 003,48, 348, 0, 7% 7 542,0,193,0.98 _, ,  0.191,0.000,3.24 , 0,29
14, 63400476, —0. 003, 3. 351, 0. {SL B 346, 0. 000, 0. 001 J7[3) 0,195, 0. 000, 7. 54 IRSZ 0. 351

trajectory, 3, 2, 3. 2 HTIZIJ

24 6E400T43, 18, 908, o o, 18,908, 6, 778, 0. 978, 0. 207, 0. 000, 0, 000, 0, 000, 4, 160, 0, 990, -0, 14
23, BRA00TIE, 19, 942, 6, B63, 19, 942, 6, B63, 0, 978, 0, 207, 0. 173, 0, 013, 0, 000, 4, 352, 0, 966, 0, 260
22, 68400690, 19, 769, 6, 850, 19, 769, 6, B850, 0, 976, 0, 217, 0. 000, 0, 000, 0, 000, 4, 247, 0, 986, 0, 163
21, BE400663, 20, 613, 7. 023, 20,613, 7. 023, 0. 976, 0. 217, 0. 000, 0, 000, 0, 000, 4. 462, 0, 987, 0, 161
20, BR4A00B3T, 20, 019, 7. 629, 20, 237, 7. 039, 0, 987, 0, 161, 0. 08T, =0, 037, 0, 000, 4, 683, 0. 987, 0, 16
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trajectory

06:00-06:50

20080716

a20080716060000

20080716

a20080716061000

20080716

a20080716062000

20080716

a20080716063000

20080716

a20080716064000

20080716

a20080716065000

07:00-07:50

20080716

a20080716070000

20080716

a20080716071000

20080716

al0080716072000

20080716

a20080716073000

20080716

a20080716074000

20080716

al0080716075000

eHoHeMoNHeHIIS

eHoHa Mo MeHalIS

0000000

3R BN S B
(8105 $h—1328)

7H16H: 64
7TH22H: 31




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




—— 20080716
—=— 20080722

it

é:‘
véﬁEi
12N I B

=)
|

*
Z

104384 Ay [H]

it

=
!
&
H-
=
-
K
I
R
=
K
H
i
O
K

=]

B3

(e (]
S (]
Lo < [ap]

H Wl =t 1048 057 M 3 L 7

0




,iib‘s"' 5 r & |

Contact Info:

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




