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Presentation Overview

 Introduction to GPS Probe Data Collection

 Available Applications Through Dataset Providers

 Application Examples and Research
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What is GPS Probe Data Collection

• GPS Probe Data is a Non-Intrusive Collection From Vehicles and 
Consumer Smartphones. 

• Other Non-Intrusive Collection Techniques Include Cellular Data 
and Location-Based Services Data
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How It Works

Devices Emit GPS Waypoint 
(Location) at Various Intervals
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Probe Data Vs. Wi-Fi and Bluetooth

Probe Data vs Bluetooth/Wi-Fi

Collection “Active” “Passive”

Typical
Capture 

Rates
1-5% 10-40%

Typical
Uses High-Volume High and Low 

Volume



id
ax

da
ta

.c
om

Probe Data  Providers and 
Products

Real Time 
Data

Example Providers: TomTom, HERE, INRIX

Provider Products: INRIX Example

Speed and Travel Time 
“Roadway Analytics”

Raw Data
“Trips Data”
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Probe Data Applications

 Speed

 Travel Time

 Performance Metrics

 Origin-Destination

 Route Utilization

 Others
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INRIX Dataset

Largest Global Network of GPS Probe Data
 400 Distinct Sources of Probe Data From 275+ 

Million Real-Time Vehicles and Devices

Anonymous GPS-Based Data From:
 Vehicles – Commercial Fleet, Delivery and Taxi, and 

Passenger
 Consumer Smart Phones
 Others Including Road Sensors and Toll Tags



id
ax

da
ta

.c
om

Roadway Analytics:
Speed and Travel Time Study

Study Area: I-70 Between I-76 and I-25

Objective: To Understand Speed and Travel Time Relationships 
During Typical Weekday in May 2017 
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Summarized Performance 

Metrics
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Detailed Data Output



Congestion Scan



Bottleneck Review
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Raw Trips Data:
Origin-Destination Study on E11 through Dubai, UAE

• Over 1 Million Trips 
Represented By Over 80 
Million Waypoints

• Two Months of Data 
(February and March)

• 53 Zones Represented at 
Each On/Off Ramp Accessing 
Freeway

• Build Customized Tool in an 
Online Web App With SQL 
Server

Objective: Determine OD Relationships 
Throughout The Corridor During Various 
Peak and Non-Peak Hours.
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Key Takeaways

• Understand Types of Users 
Trips Data is Representing

• Must be Set Up in Web 
Environment to Handle Queries 
on Database

• Methodology for Trip 
Recognition Through Zones
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Raw Trips Data:
Arterial Roadway Floating Car Study Research

Objective: Determine Feasibility of Using Raw Trips Data to Understand 
Vehicle Performance Characteristics Achieved by a Traditional Floating Car 
Study Within an Arterial Setting.

Typical Characteristics include:
 Travel Time
 Average Speed
 Stopped Time
 Congestion Time
 Travel Time Index
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Arterial Roadway Floating Car Study 
Research

FLOATING CAR
RAW PROBE 
TRIPS DATA

LIMITATIONS/
CHALLENGES

 Manual 
 Limited Runs During Peak 

Periods
 $$$

 Number of Trips
 Waypoint Time Spacing
 Defining Corridor Extents

BENEFITS
 Waypoint Frequency
 Pick Exact Time to Collect 

Data

 No Manual Driving of 
Corridor

 Can Pull Data Historically 
From Multiple Days and 
Time Periods

 Reduced Costs
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Two Approaches to Review Probe Data

Arterial Roadway Floating Car Study 
Research

1. Review of Individual Trips Through The Corridor

2. Review of “Trip Parts” Through The Corridor
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GPS Location Recorder vs 
GPS Probe Data From Devices
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Representation of Trips/Waypoints
During PM Peak Hour
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Good Trip Through Corridor
Avg. Waypoint Spacing ~5 sec 
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Spotty Trip Through Corridor
Waypoint Spacing Not Consistent
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Next Steps:

Arterial Roadway Floating Car Study 
Research

 Determine Number of Consistent Waypoint Trips and 
Duration of Data Pull to Obtain Statistically Significant 
Sample 

 Compile Trip Parts to Put Together Entire Corridor 
Congestion Metrics
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