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Outline

� Naturalistic Driving Study (NDS) Data

� Location-based Research Questions

� Linkage between NDS Data and Maps

� Map Matching Algorithm� Map Matching Algorithm

� Large Scale Data Processing



Naturalistic Driving Study Data

� Large amount of data

� Terabyte ~ petabyte collections

� Varity of information collected from

� Cameras, radar, vehicle network, GPS� Cameras, radar, vehicle network, GPS

� Do NOT collect location information directly 
from any devices

� Can be derived from GPS latitude and longitude 
coordinates



Location-based Research Questions

� Where did crash events occur the most?

� What’s the percent of time or mileages traveled 
on each road type?

� Interstate, U.S./primary/secondary highway, etc..� Interstate, U.S./primary/secondary highway, etc..

� Which areas/roads are people speeding?

� Intersection traverse

� Origin - destination



Map Matching Process

� Associating GPS traces on road segments

Knowledge of which road segments vehicles are on



Elements of Map Matching Process

� Data

� GPS data

� Maps

� Method for conducting association� Method for conducting association

� Map-matching algorithms

� Software

� Geo-processing tools



Map Matching Cases

� Selection of candidate road segments based on 
spatial relationship

� Shortest distance

Map source: Google maps



Map Matching Cases (Cont’d)

� Shortest distance

� Agreement among GPS heading to direction of 
roads

GPS heading: 89.04

GPS heading: 89.21 GPS heading: 90.48

GPS heading: 89.04



Map Matching Cases (Cont’d)

� Connectivity of map matching results



Map Matching Cases (Cont’d)

� Map resolution



Choices of Map Matching Parameters

� Distance between GPS and road segments

� Agreement among GPS heading and road 
directions

� Connectivity of map matching results� Connectivity of map matching results

� Accurate map data



Implementation - Software

� GUI-based GIS software

� Graphical user interface

� Lack of flexibility to implement user-developed 
algorithms

� Lack of capability to handle large amount of GPS 
data



Implementation - Software (Cont’d)

� Database application

� PostgreSQL

� Database management systems

� PostGIS� PostGIS

� Library of spatial database functions

� Simple scripting languages for constructing 
spatial queries

� ST_Distance



Implementation - Software (Cont’d)

� Abilities to 

� implement user-developed algorithms

� handle large-scale data

� manage map matching processes� manage map matching processes



Implementation - Software (Cont’d)

� Abilities to 

� implement user-developed algorithms

� handle large-scale data

� manage map matching processes� manage map matching processes

NDS data Roadway data



Implementation - Software (Cont’d)

� Less processing time

� Number of GPS points: 1,153,728

� Number of road segments: 374,493 (NY)

Processing time (minutes)
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Save 50 ~ 70% of processing time



Questions?

Contact:

swu@vtti.vt.edu
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