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Driver and Transportation 
Analytics Laboratory

http://itredatalab.org/home/
http://itredatalab.org/home/


Background
NC NMVDP & DATA QUALITY ASSURANCE
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North Carolina’s Non-Motorized Volume 
Data Program (NC NMVDP) is a research 
project to test a bicycle and pedestrian 
count protocol and replicate this 
methodology across the state.

NCDOT Sponsored 
Research Project

FHWA Partnership Supplemented 
Development of NM COAST
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Counting Systems

 Eco-Counter Multi-Systems
 Passive infrared pedestrian sensors and 

inductive loop bicycle sensors

 47 Sites

 71 Counting Systems

 141 Total Sensors

 Generates ~ 2 million datapoints
per year



Quality Control / Quality Assurance
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 Correct for Inherent Equipment Error (Calibration)

 Remove Data Collected from Malfunctioning Equipment

 Identify Outlier Data Points

 Create Reliable Annualized Statistics
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Quality Control /Quality Assurance

 “Scrub” (or remove) days of data flagged as incorrect
 Hours displayed with the word “blank” in dataset if data is scrubbed

 “Cleaned” dataset is a dataset where days of data that are flagged as invalid 
are replaced with null values (removed from dataset)

 “Corrected” dataset is a clean dataset where all hours of data that create 
the screenline data are multiplied by the sensor’s correction factor
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Data Process (2014 – 2018)
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Data Process (2019)
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Eco-
Visio 5

Web-Based Count Assurance Tool

Eco-
Visio 
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Eco-Visio 5 presents count data collected by Eco-Counters in the form of 
interactive dashboards that are accessible from a smartphone, tablet, or 
computer.
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Conditional
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GAP



Conditional
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ZERO



Conditional
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MAXIMUM HOUR



Conditional
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MAXIMUM DAY



Conditional
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3AM-5PM MAX



Conditional
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HOURLY PROPORTION OF DAY
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Statistical
DIRECTION, SAME SIDE OF STREET
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Statistical
DIRECTION, OPPOSITE SIDES OF STREET
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Statistical
INTERQUARTILE RANGE
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NM COAST Features

 Pulls data from vendor software via API

 Allows user to set parameters for conditional checks

 Auto-applies correction factors

 Two-tiered flagging system – autoscrub and user review flags

 [Future] Data Review & Unflagging

 Aggregated Report Generation

 [Future] Autogenerates TMG Reports
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Demo

http://itredatalab.org/home/
http://itredatalab.org/home/
http://itredatalab.org/home/


Thank You!
BLYTHE CARTER
RESEARCH ASSOCIATE 
BACARTE2@NCSU.EDU
9195158751

BEHZAD AGHDASHI

RESEARCH ASSOCIATE

SAGHADAS@NCSU.EDU

9195158580

I N S T I T U T E  F O R  T R A N S P O R T A T I O N  
R E S E A R CH  &  E D U CA T I O N
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Institute for Transportation Research and Education

Innovative Data Collection and Analysis of 

Pedestrian Trespassing Along

Railroad Right-of-Ways in North Carolina

(Based on NCDOT Research Projects 2017-15 & 2019-08)



Institute for Transportation Research and Education

Purpose

• Provide NCDOT with a more complete understanding of 

the extent of pedestrian trespassing

• Going beyond FRA incident data that are limited to events 
that result in injury or death

• Used to educate the DOT, local agencies, law 
enforcement, and the general public on the extent of 
trespassing and its characteristics

• Research focuses on collecting event-based data at “hot 

spot” locations on rail corridors

• Site selection informed by train crew surveys, FRA 
incident data, and feedback from NCDOT Rail Division
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Site 
Selection

• FRA Incident Data (5-year period)

• Piedmont Amtrak train crew surveys

• Input from NCDOT Rail Division

• U.S. Census Bureau population data

• GIS evaluation of desire lines & attractors

Sampling 
Plan

• At least one complete week of 24/7 data collection at 
each site in each season

• Winter (Jan., Feb., Mar.); Spring (Apr., May, Jun.); 
Summer (Jul., Aug., Sept.); Fall (Oct., Nov., Dec.)

Primary Data 
Collection

• AXIS thermal video camera systems with motion 
detection, remote data access, and local data storage

• (2) camera systems for 2017-2018; (3) cameras systems 
for 2018-2019

• Installation locations chosen based on consultation with 
community contacts

Analysis & 
Reporting

• Thermal video data is reduced into trespassing events & 
their associated characteristics

• Descriptive statistics are produced for final report

• Predictive modeling & visualization tool to be developed 
under current project scope

Methodology
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Selected Sites

• FRA Incident Data 
(5-year period)

• Piedmont Amtrak 
train crew surveys

• Input from NCDOT 
Rail Division

• U.S. Census Bureau 
population data

• GIS evaluation of 
desire lines & 
attractors

Data Sources
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▪ Develop Visualization Tool

Analysis & Reporting
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Analysis & Reporting
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Analysis & Reporting
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Analysis & Reporting
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Trespassing Event Examples – Elon, NC
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Trespassing Event Examples – Greensboro (left) & 

Gastonia (right), NC
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Key Project Outcomes

• Data and tools to assist in identifying areas at high risk 
for trespassing based on empirical data

• Provide NCDOT with an estimate of the real frequency 
and characteristics of trespassing events along NC 
railroad ROWs that do not result in injury or death

• Provide evidence to citizens, enforcement agencies, 
and policy makers on the concerns of trespassing to 
inform educational initiatives and countermeasures

• Saving lives also saves time and money by reducing 
delays to customers and maintenance costs to 
taxpayers
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Questions? Feedback?
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