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A Real-World Challenge

e Traffic Crashes can induce heavy queues

e Interrupted traffic increase the risk of having more crashes
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How Do We Know It Is A Secondary Crash?

e Typical procedure: to screen all crashes occurred on a given
road & to denote the “nearby crashes” as secondary crashes
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 Major drawbacks of the static threshold-based approaches:
— Secondary crash can occur beyond the thresholds
— Actual traffic conditions were not taken into account

ANYU



Needs o

i a Relig

e Approach for ldentification

e ARea

T]'_lllle

Examp

e of Secondary Crash Occurred

t4 t3 t2 tl

1511) Interactive Map &» oNEN=EER = o

Is it reliable for the
selected static
spatiotemporal

threshold?

?

b )

1
ly Park 1

e e e o e B e e = 0 —-— = + <1

Threshold 2 / 1
sd-s1, t4-t1 + 2

Az ofll:38am,there’s |
n accident on fouthbound
ight lane blocked. i

orthbound

1
|
Southboun(/

+ 83

Threshold 1
(54-52., t4-12)

S

|
i
|
|
!

AN

Sty

| &
‘ongestion

«East Brunswick i

Brook

2

1
1 -
%
‘ - e -— - . - - - + =4
P -3 s

A:Agofll:29am,there’san accident on c;@ Jamesburg
outhbound. Left lane blocked. NIDOT, TRANSCOM, ICx. NAVTEQ, mi12x

Y Milepost

ANYU




Data-Driven ldentification Approach

e |dentify the impact range of a prior crash by mining sensor
data, and to detect secondary crashes within the impact

range
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{¢} Binary Speed Contour Plot {20111-03-30 Wednesday)
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Key otep: Developing Binary opeed Contour Plot

e Compare the speed measurements from SCP with the
representative speed measurements from RSCP

e Obtain binary speed contour plot (BSCP) based on speed
reduction

(a) Speed Contour Plot with Incident (2011-03-30 Wednesday)
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Key otep: Identitying secondary Lrashes

e |tis time consuming to identify secondary crashes visually

 We have developed an algorithm to automatically identify
the potential secondary “crash B”
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Key otep: Identitying secondary Lrashes

e If a part of the line is not located in the impact range of the
prior incident, we have Ze.V;tus) <@

* Alternatively, the later crash is not affected by the prior one if
a portion of the line is out of the impact range
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Massive Private Sector Traffic Data

* Not all highways are instrumented with detectors

e Massive Private sector traffic data are available now
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Large-Scale Unline Identification Approach

 Virtual Sensor Data for Identifying Secondary Crashes
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Validation of Virtual Sensor Data

o Comparisons between Virtual Sensor data and RTMS data

(a) Hormal Weekday Scenario (07-16-2013) (b) Friday Congestion Scenario (07-12-2013)
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Unline |dentitication of Secondary Lrashes

Iné

based method can be extend to deploy onl

Sensor data-
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A Case Study

A 27-mile section of the New Jersey Turnpike (NJTPK)
between interchanges 5 and 9 was used as a case study

Interchange: 6 T TA 8 SA (7389
51) (53.3) 5) (87.549) 241" 25
~ ~ S Sy 5 5
Sensor:1 2 3| 4 5|6 7 8 9 10 11 1212 14 15 16 17 19 19 20 21 22 2Bt -aT-"
I gl SR} N - N |- DU N JUDN - DU N DU S RPN, [N L Sy DU | APy S S S I 1 N R
99__*_:2___°__°___°__e.e__ﬂ__e__e__'=__£__ﬂ_F___'1___°___'=___°____°__2_3__3__2_3__1_3____
“— 0 o o o Qo =] o o =] [+] o o o o o o o o o &) ) o o o
— O o o o o [=] o o o o o o o o o o o o o o o o o o o
NB - ———~8”"To “6| o "8]8 8 "8 "8_ @ "5 "6 "6 "8 "o "8__"o "8 0 "B "8 o "6 o "
—i 0 o o o O o o o o o o o *) o *) o o o o o o o o o
T T & A & SE S S & & & &k & 8§ & & 8 T8 & & a.2l 2 __
e % T8 c e i 8 €L E 8 e 2 &2 8 8§ 88 & £ 8-E——=
"é A A A T
- c ©

2011 Crash Data & RTMS Data

--In total, 1,188 crashes were

examined = :j 9.8 s 4 ets S — | = __ Traffic Monitor System

--Sensor speed data were
aggregated in 5-min interval
(Flow, Speed & Density)

1

_




secondary Crash ldentitication Results

#—  [Direction of Travel

e Demonstration of the Identified Secondary Crashes

{a} SB Speed Contour Plot (2011-09-26) (b} SB Binary Speed Contour Plot (20101-09-26)
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Summary

A new approach using of sensor data for identifying
secondary crashes was proposed.

 An extension of the work further developed a large-scale
online approach using the virtual sensor data for identifying
crashes on highways without instrumented detectors was
developed.

 The proposed approaches provide a better way to identify
secondary crashes, which offers the basis of further
understanding the characteristics and modeling the risk of
secondary crashes.
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http://research.poly.edu/~urbanmits/
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