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TXDOT 0-7200 Project Overview

TXDOT 0-7200: Leveraging Telematics Data for Enhanced Traffic Safety: Unveiling
Crash-Prone Hotspots and Mitigating Incidents

Traffic safety is a paramount concern, and leveraging telematics data provides a unique opportunity to
enhance our understanding of potential crash incidents and hotspots. This project aims to employ
advanced telematics analysis techniques, focusing on identifying crash-prone hotspots and developing
effective strategies to mitigate incidents. The multifaceted approach encompasses data exploration,

algorithm development, and spatial analysis, all aimed at creating a robust framework for improving
overall traffic safety.

= Jexas A&V g N
4N Transportatio UTI L}

Insti N Texas THE UNIVERSITY OF TEXAS
Department AT ARLINGTON

of Transporiation

/ Tl;%):wass gﬁgion TT | = =
B |tichie I | Saving Lives, Time & Resources



TXDOT 0-7200 Project Overview

Project Objectives — Phase |

1) Telematics Data Exploration and Assessment

TASK 2 — Literature Review & Data Exploration TASK 1 — PROJECT
MANAGEMENT

Information Collection

2) Advanced Data Processing Algorithm
Development

3) Strategic Data Archiving (SDA) Methodology
4) Crash-Prone Event Detection

TASK 3 — Data Processing Algorithms

Phase |

Aleorithm Develobment

5) Hotspot Analysis and Network Visualization

BN Phase Il
(TRL -6) (TRL -8)

TASK 5 — Network Correlation Analysis &
Visualization

Platform Dev. & Impl.
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Telematics Data/Connected Vehicle Data

¢ Telematics 1.0
Hands-free calling and screen-based navigation

¢ Telematics 2.0
Portable navigation and satellite radio

¢ Telematics 3.0
Introduction of comprehensive connectivity to the vehicle

Infotaintmant . ActiveSafety
Domain

Domain

¢ Telematics 4.0
Seamless integration of mobility, Al, 10T, Big Data and the Web

— the biggest opportunity yet

Dasplav

Amphfier
Speakers’ DVD

A Vehicle with Telematics Sensor and Systems The Evolution of Telematics Technology

Transporiation
Institute

/‘-‘ Texas A&M TTI | s . .
7 aving Lives, Time & Resources



Telematics Data/Connected Vehicle Data

Vehicle Movements N Driver
Events

Statewide coverage
Nov. 2021 — May 2023

Wejo/Streetlight CVD

Vehicle movements Driver events
1.2 trillion points 27 billion points
Every 3-seconds (mostly): location, speed, When an event occurs: hard
heading, etc. braking, seatbelt latch, etc.
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Telematics Data/Connected Vehicle Data
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i A A Sample Near-Crash Event
: = 7 From CVD (US 67 @ Patriot Pkwy)
A Sample CVD Trajectory (Wejo)
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https://storymaps.arcgis.com/stories/1a4e9344ec4e48e9af5d1adaa802d8ce
https://storymaps.arcgis.com/stories/5828355efb034b0ab85bf29fcebee81b

The Framework for Near-Crash Analysis Through Telematics Data
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The San Antonio Study

(B)
The Wejo CV Data (Movements): A

* The one-month Wejo data from 11/01/2021
to 11/30/2021 are used in this study.

 The raw dataset documents over 2.9 billion
data points from 7.9 million unique
trajectories.

Table 1 Example FN‘nrde of Wejo Connected Vehicle Data in 11/01/2021
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The San Antonio Study

(A)
* The analysis identified 3.38 million near-crash events

across 42 roads and 13,231 road segments in November
2021.

* Figure (in the right) displays the spatial distribution of

‘ \\\.X/’_.
near-crash risks across road segments. Yol
e High-risk road segments (76 segments) where
near-crash event ratios exceed 10% (Dark Red) 4
* Low-risk segments (9,975) where the ratio is
beIOW 1% (BIUE) | Near—C;a/sh Event Ratio
<1%
\ P N — 1% - 5%
D 28 Hni e — 5% - 10%
— N > 10%

Spatial Distribution of Nea r-Crash Events in San Antonio
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https://tamu.maps.arcgis.com/apps/mapviewer/index.html?webmap=2c65c435285140acab3f97ee8d671a09

The Web Application

Data Storage &

Data
Processing

GeoPandas

High Performance
Research Computing

. DIVISION OF RESEARCH

PostgreSOL
(Ongoing with UTA)
Spatial analysis

Database query
Hotspot analysis

Frontend
Frameworks

Backend
Frameworks

User
interface

Web App
Deployment
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User interaction,
website style

(Ongoing)

Hosting service
Backend
management
Flexible expansion
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The Web Application
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Create videos with https://clipchamp.com/en/video-editor - free online video editor, video compressor, video converter.




Phase || Extension:

Full-Stack System Development:
* Employ high-performance computing techniques to process and state-wide
telematic data
» Data fabrication for target performance measures

Reverse
PIEES] Thin cloud
(Cloud)

server

Project
team
Computer
server stack on
campus
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Principal Investigator:
Jason Wu

- f) Research & Implementation
Questions”
Asso. Research Scientist/Asst.
Program Manager
12700 Park Central Suite #1000,
Dallas, TX 75251

J-Wu@tti.tamu.edu
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