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Why Predicting High Crash Segments 

ó Help transportation agencies find the crash patterns 
and develop solutions for roadway segments with 
potential higher number of crashes 

ó Help emergency agencies allocate limited resources to 
the areas mostly needed 

ó Save lives 



How Predicting High Crash Segments 

ó Collect crash data 
ó Group crash data by time of day 
ó Identify crash clusters in each group 
ó Interpret Results 



Collect Crash Data 

ó Crash data format 
◦ Excel Spreadsheet:  CSV,  XLSX 
◦ Non-spatial database:  DBF 
◦ Spatial database:  Feature class 

ó Convert Excel Spreadsheet and non-spatial database to 
spatial database 
◦ CSV to Feature class 

ó Organize crash data 
◦ Yearly 
◦ Consolidated 



Group Crash Data by Time of Day 

Criteria of grouping crash data are based on the traffic 
pattern which varies during a week and a day.  
ó Week 
◦ Weekday:  Monday ~ Friday 
◦ Weekend:  Saturday and Sunday 

ó Day 
◦ One-hour interval: 12:00 am ~ 1:00 am, 1:00 ~ 2:00 am 
◦ Three-hour interval: 12:00 am ~ 3:00 am, 3:00am ~ 6:00 am 
◦ Six-hour interval: 12:00 am ~ 6:00 am, 6:00 am ~ 12:00 pm 



Identify Crash Clusters in Each Group 



Identify Crash Clusters in Each Group (Cont’d) 

Main Model Components 
ó Ripley’s K-Function:  Find the clustered crash segments 
ó Bandwidth Selection:  Select the optimum bandwidth at which the 

crash is mostly clustered 



Ripley’s K-Function 

Ripley K-Function 



Ripley’s K-Function (Cont’d) 

Equation 
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L(d) :  Common transformation of K-Function; 
A     :  Total area of the features; 
d     :  Distance; 
n     :  Total number of features 
k(i, j):  Weight. 



Ripley’s K-Function (Cont’d) 

Model Diagram 



Bandwidth Selection 

Bandwidth 
Selection 



Bandwidth Selection (Cont’d) 

Larger Bandwidth (Less Segments) Smaller Bandwidth (More Segment) 

Optimum Bandwidth 



Bandwidth Selection (Cont’d) 
Model Diagram 



Interpret Results 

ó Input 
◦ Six Years Crash Data 
◦ Three-hour interval on weekday and weekend 

ó Output 
◦ Crash Clusters 
ñ Crash Frequency 
ñ Cluster Begin and End Locations 
ñ Cluster Length 
ñ Time 

◦ GIS Web Application with Time Enabled 



Results - Crash Clusters 



GIS Web Application 
Crash Cluster @ 15:00 ~ 18:00,  Monday 



GIS Web Application 
Crash Cluster @ 15:00 ~ 18:00,  Tuesday 



GIS Web Application 
Crash Cluster @ 15:00 ~ 18:00,  Wednesday 



GIS Web Application 
Crash Cluster @ 15:00 ~ 18:00,  Thursday 



GIS Web Application 
Crash Cluster @ 15:00 ~ 18:00, Friday 



GIS Web Application 
Crash Cluster @ 15:00 ~ 18:00, Saturday 



GIS Web Application 
Crash Cluster @ 15:00 ~ 18:00, Sunday 



Summary 

ó Know the locations where crashes could most probably 
happen.  

ó Allocate resources, e.g., fire rescue, efficiently.  
 



Questions 
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