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INTRODUCTION

Background

▪ Decision-makers in traffic agencies and police departments
require a wide variety of high-quality data to support traffic
safety problem identification, program implementation, and
result evaluation.

▪ A major challenge is integrating traffic safety data collected and
managed in different systems and databases, often across
multiple agencies.

Objectives

▪ A honeycomb-structured traffic records system depicts the
relationships among different traffic record databases.

DATA WAREHOUSE DESCRIPTION
Architecture

▪ The Traffic Records Coordinating
Committee (TRCC) works to
improve, manage and analyze traffic
safety data across six core systems:
crash, vehicle, driver, roadway,
citation & adjudication, and injury
surveillance.

CONCLUSION

▪ The data warehouse supports in-depth and flexible analysis
needs for safety applications.

▪ The model is easily extended for further safety analysis.
▪ The snowflake schema based data warehouse is better suited
than the star schema for our purpose.

Motivation

▪ Identify the components of a data warehouse ETL process that
support data integration of traffic safety data.

▪ Compare the utility of star and snowflake schema based models
for traffic safety data integration.

▪ Design and build a statewide integrated traffic safety data
warehouse as the basis for traffic safety problem identification,
decision-making, and evaluation.

▪ Data Sources Layer: contains a crash, warning, and citation
archiving system to serve as a long-term repository of historical
source data.

▪ Data Analytics Layer: includes the data warehouse and several
data marts that provide the ability to query and aggregate the
data for interactive and automated analysis.

▪ Application Layer: targets specific safety applications, such as
traffic safety research, law enforcement, community crash
safety outreach, and police officer report writing.

Design of Snowflake Schema

▪ The snowflake schema consists of a central fact measure table,
six related dimension tables, and three sub-dimension tables
linked to the type dimension table.

MULTIDIMENSIONAL ANALYSIS EXAMPLES
▪ Q1: Are citations being written where crashes are happening?

▪ Q2: Suppose agency A holds a targeted seatbelt campaign in
Madison in May 2022. How effective is this campaign?

TOPS: Traffic Operations & Safety Laboratory
TRCC: Traffic Records Coordinating Committee
ETL: Extraction, Transformation, and Loading
OLAP: Online Analytical Processing
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