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1. Introduction

Z Data
® Seohaean Freeway : Seoul - Mokpo(339.51km)

® Seohaean freeway loop data from detectors and traffic accident
data for 3 years — 2004, 2005 and 2006

— Occupancy, Speed, Volume

( ) ( )
Traffic accident data Loop data
D | At  APDAITE o|F  whEF L ME  Fopas ALISE 3 < VDS Hourly DATL >
1 2004-01-02 03 40 162 ME MG 2k OF I=AlE £
2 2008-01-02 08:50 366 PE AMed 72 A-Ald & S anoening
3 EGQJ-CE—U? 20 40 8_'1_.2 NI% *!EH:'““* opZh F-Al= s vps_Ip 7% 0000 0015 0030 0045 0100 D115 0130 0145 0200
4 2004-01-02 2200 179.8 ME AMuiohd il I=AlE & DD10VDEL11311 Occ 1 1 1 1 1 1 it 1 1
5 |2004-01-03 O0O7:10 3356 22F A#fekM Fit oE 7 0010VDE11311 Vol 188 184 167 173 169 171 173 155 174
6 | 2004-01-07 O05:45 2184 M8 MalichM el >y T=AlE 2 0D010VDE11311 Spd =k 92 91 az 93 a1 an a0 B89
7 | 2004-01-09 1020 1068 &0F Mafors EX TR TRy P 3 DO10VDPEL1411 Occ 1 i 0 o 1 1 2 o 1
@ Traffic accident data from @ Loop data from Seohaean
Seohaean freeway for three {;%%‘Zaéooég)r three  years
years (2004~2006) . .
_ . . » Extraction of traffic data from
- . o
Date, Time, Location, Postmile, accident-involved loop data
Direction, Type
150 1 ZEO0.51 occ = 3 5 £ Fa N
150 1 250,51 wal =257 23Aa 279 =271 j=ra=]
150 1 Z250.31 |spd 111 109 110 111 111
qgg : gg:‘l:ll:ll T 232 22? 26; 29:)l 273 Derlvation Of eXDIaHatOI"Y
. 2ot g1 o | e | m—{ — )
180 1| 282 11 =pd 117 115 115 111 103 . . . .
eal il 2eaaees | onsl [oaal =oal zoall =o- [ R N S
150 1 253.51 =spd 110 108 109 96 hials]
150 1 254,71 occ 15 1.5 =2 = 2.5
150 1 254,71 wal 175 1651 209 212 205
150 1 254,71 spd 110 108 110 102 105
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2. Data Preparation

7 Conceptual illustration for loop detector data processing

(t-15) ~ (t-
30)

t) ~ (t-
15)

Accident
occurrenc
e time

L (t)

Upstream Loop
2

Upstream Loop

1

up2_t2_0 up2_t2_DO
up2_t2_V  up2_t2_DV
up2_t2_S  upZ2_t2_DS
up2_t1_O up2_t1_DO
up2_t1_V  up2_tl_DV
up2_tl_S up2_t1_DS
up2_t_O up2_t_DO
up2_t_V upZ2_t_DV
up2_t_S up2_t_DS

~
N
1\

/

N - -

RN -
’ \/ \ 4
A \ !
| N
\ 1 \
. I\ T —
L S ~

7
4

-— -

T —— e —

upl_t2_.0  upl_t2_DO dnl_t2_.0 dnl_t2_DO dn2_t2_0
upl t2_.V  upl_t2 DV dnl_t2_V dnl_t2 DV dn2_t2_V
upl_t2_S upl_t2_DS B cidett dnl_t2. S dnl_tZ2_DS dn2_t2_S
upl_t1_O  upl_t1_DO Occurr dnl_t1_O dnl_t1_DO dn2_t1_0O
upl_t1.V  upl_tl DV E S8 dnl t1. V dnl_tl1 DV dn2_t1_V
upl_tl S upl_t1_DS dnl_tl1. S dnl_t1_DS dn2_t1_S
upl_t_O upl_t_DO dnl_t_O dnl_t_DO dn2_t_O
upl_t V upl_t_DV dnl_ t V dnl_t_DV dn2_t_V
upl_t_S upl_t DS dnl_t_S dnl_t_DS | dn2_t_S
| O:Occupancy, ||| DO : Differ. Occupancy

V ! Volume -} .

| Douificamaaa

DV : Differ. Volu%

dn2_t2_DO
dn2_t2_DV
dn2_t2_DS
dn2_t1_DO
dn2_t1_DV
dn2_t1_DS
dn2_t_DO
dn2_t_DV
dn2_t_DS

S : Speed I‘H —
AN NCEEG

HI



2. Data Preparation

2 Loop data processing procedure

AlZHOOA|OOF S

=t S e gd ([ "EEF (o] F 2= [oooo ooi1s woso wo4as oi1oo 011E
A h. . 1 d t t 0080127 .
r‘C lvln OO e eC Or 150 iz 0,435 OCZ:C [m] [u] [m] [u] [m] s}
STEP 1 ot f b o et 1
a a Or ana YSIS 150 i‘lg 2:01 \u"(:(\:lc ¥ = 10 £ £ (53
150 M= 2,01 Spd 101 99 j=1=] j=l=] 100 101
L . ST TT T T T T
STEP 2 Missing data imputation £ Eo il B
o o T e
Allocation of individual Direction Time
STEP 3 ) ID:15 1 20060102 1300 240.1
acc1dent ID Route Date Postmile
y 237 272
STEP 4 Derivation of explanatory
Variables for traffic conditions
Dataset establishment for
STEP 5 ) ..
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__________________________ Lo
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3. Methodology and Model Development

2 Binary Logistic Regression

1 : Hazardous traffic condition

Accident ¢
#5babilit ex )
------------------------------- 1+exp[ (X, B)]
where,
. PI’(ACCi): Probability of accident likelihood
. Xi : accident involved traffic variables
0.0 ) f (Xi,IB)i Function of Xland parameters
Low High
Level of independent variable
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3. Methodology and Model Development

2 Result of Model Development — Case 4

@ R-square

CASE -2 Log Cox9} Snell®] | Nagelkerke | Number of
Likelihood R-Square R-Square accident
CASE 4 264.329 0.226 0.301 142 A
e Correct classification Rate(CCR)
Predicted
T Ob q Accident Percent Accident Percent Accident Percent
Serve Occurrence Correct (%) Occurrence Correct (%) Occurrence Correct (%)
0 1 0.5 0 1 0.7 0 1 0.8
: 0 89 25 78.070 108 6 94.737 112 2 98.246
Accident
Occurrence
case4 1 37 83 69.167 77 43 35.833 82 38 31.667
Total % 73.504 64.530 64.103
ARG



3. Methodology and Model Development

2 Result of Model Development — Case 4

@ Significant Variables

CASE Variable Beta Sig.
upl_t1_O 0.63607 0.03142
upl_t2_V -0.00701 0.03692
up2_t1_0O -0.54779 0.02818
up2_t2_V 0.00671 0.01903
Colee AL upl_t1_DO -1.23492 0.01089
collision and rear-— upl_t2_DO 1.11977 0.02173
end collision up2_t1_DS 0.06987 0.05738
dn2_t1_DV 0.00816 0.00346
dn2_t1_DS 0.20489 0.00047
dn2_t2_DS -0.12514 0.02855
Constant -1.13773 0.00013
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3. Methodology and Model Development

2 Significant traffic variables for accident likelihood

® Significant traffic variables in Case4
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3. Methodology and Model Development

2 Accident Likelithood
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4. Application and Technical Issue

2 Application

¢ Warning Information System

— Variable speed limit

— Accident likelihood information

Real-time Traffic Monitoring

Real-time safety surrogate

measure
v
Estimate accident likelithood
Pr(ACC, =1|X,) = exp[f (X, B)]

1+exp[f(X;,B)]

raffic condition is safe?
Pr(ACC ;) > threshol d

Provide warning information using VMS
— Accident likelihood information
— Variable Speed Limit

A
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4. Application and Technical Issue

2 Technical Issue

information provision
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threshold Time(min) Warning Information Rate
0.5 915 64%
0.7 615 43%
0.8 Bk 38%
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» When accident likelihood index
exceeds the threshold, provide

warning information
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5. Conclusion

2 Future studies
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5. Conclusion

2 Conclusion

Warning information

h

Safe Driving

information and VSL

¢ Proposed system can lead to safer

driving leading to accident :
e = Decrease accident

prevention likelihood
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