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Developing Road Hazard Estimation Algorithms Based on Dynamic and Static Data
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ABSTRACT

This study developed four algorithms and their associated indices that can quantify and qualify
road hazards along roadways. Initially, relevant raw data can be collected from commercial vehicles
by camera and DTG. Well-processed data, such as potholes, road freezing, and fog, can be generated
from the Integrated management system. Road hazard algorithms combine these data with road
inventory data in the Data Sharing Platform. Depending on well-processed data, four different road
hazard algorithms and their associated indices were developed. To test the algorithms, an
experimental plan based on passive DTG attached in probe vehicles was performed at two different
test locations. Selection of the test routes was based on historical data. Although there were
limitations using random data for commercial vehicles, hazardous roadways sections, such as fog,
road freezing, and potholes, were generated based on actual historical data. As a result, no algorithm
error was found in the entire test. Because this study provides road hazard information according to
a section, not a point, it can be practically helpful to road users as well as road agencies.
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<Table 1> Available Data Group of Road Inventory

Commercial Vehicle Data (Dynamic) | Road Inventory Data for National Highways (Static) Other Data
* Snow removal vulnerable roadway section
. Real—t}me road freezing * The length of. bridge (more than 50m) « Weather forecasts
*» Real-time pothole * Roadway section for +,- 3% grade
. * Current weather
* Real-time fog * Grade . .
. s * Real-time and Non real-time
* Vehicle ID * Climbing lanes recipitation robabilit
* Vehicle speed * Traffic volume prectp P B

* Real-time traffic speed
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1003 3t He Z-ghs HEshs Ao oe HF AR AEAT} vlg A A
TE AT F UEE 3] A Ao E 10040 ZHEFE 2299 A=7F A4S YERATH(Yang and
Regan, 2013). <Table 2>+ ¥32]S VeRdAT

<Table 2> 100-Score Conversion Formula

Range Conversion Formula
1.645 <Z<Max(Z) 50+{[(95+5%{(Z-1.645)/(Max(Z)-1.645)}] *0.5}
1.282<7<1.645 50+{[(90+5x{(Z-1.282)/(1.645-1.282)}] <0.5}
1.038<7<1.282 50+{[(85+5%{(Z-1.038)/(1.282-1.038)}] x0.5}
0.842<7<1.038 50+{[(80+5x{(Z-0.842)/(1.038-0.842)}] x0.5}
0.676<7.<0.842 50+{[(75+5%{(Z-0.676)/(0.842-0.676)}] x0.5}
0.526<7.<0.676 50+{[(70+5x{(Z-0.526)/(0.676-0.526)}] *0.5}
0.387<7<0.526 50+{[(65+5{(Z-0.387)/(0.526-0.387)}] *0.5}
0.255<7<0.387 50+{[(60+5x{(Z-0.255)/(0.387-0.255)}] *0.5}
-0.255<7<0255 50+{[(40+5x{(Z+0.255)/(0.255+0.255)}] *0.5}
-0.387<7<-0.255 50+{[(35+5%{(Z+0.387)/-0.255+0.387)}] *0.5}
-0.526<7<-0.387 50+{[(30+5x{(Z+0.526)/(-0.387+0.526)}] *0.5}
-0.676<Z<-0.526 50+{[(25+5%{(Z+0.676)/(-0.676+0.842)}] x0.5}
-0.842<7<-0.676 50+{[(20+5x{(Z+0.842)/(-0.676+0.842)}] x0.5}
-1.038<Z7<-0.842 50+{[(15+5x{(Z+1.038)/(-0.842+1.038)}] x0.5}
-1.282<7<-1.038 50+{[(10+5x%{(Z+1.282)/(-1.038+1.282)}] *0.5}
-1.645<7<-1.282 50+{[(5+5%{(Z+1.645)/(-1.282+1.645)}] x0.5}
Min(Z) <Z<-1.645 50+{[(0+5%{(Z+Min(Z))/(-1.645+Min(Z))}] x0.5}

Skl A4S MR <Table 33 o] Ha W4 50, Al A5 100 ME 51 FRSe] ANHS
o SAelA HAAS 50 e AR A B4 B A4 MARH R AL Heel o 45—3}741 o
3 3 371 ARelk <Table ) SLAYA 1A AR TERFHS PILAFAS
A : oF A7IthS VA YA & F85el WA

<Table 3> Road Hazard Index

Index Attention Caution Alert Seriousness
100 scores 50~63 64~75 75~88 88~100

47 A4S A DIG 9 AT $02 58 $8L 23] B2 dgHol o), T Aol L1
9 AR AHHAAE AFE 99 Probe AT <Fig. 459 o] F5H A SAE BEAE AWAYL
Syt
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