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Presentation Overview

▪ Solution Overview

▪ System Components
– Crash Geocoding Engine
– Crash Geocoder API
– Crash Data Bridge
– Interactive Crash Locator
– Crash Data Portal

▪ Technical Aspects



Key Objectives

▪ Replace and enhance the existing crash geocoder and validator system

▪ Leverage Planning’s move to use of Esri Roads and Highways

▪ Provide web services to validate and geo- locate crash data in real time

▪ Develop a new crash database that will:
– interface with the new geocoder and validator system 
– be the system of record for crash locations 
– support a new, public- facing crash data portal
– provide real- time synchronization with the RMV Crash Database
– provide relevant data redaction within key workflows

▪ Provide comprehensive reporting & analytics tools for 
both public and authorized users
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Geocoding Engine

▪ Multi- tiered, composite, geocoding algorithm

▪ Validates locational input to determine if geocoding can be 
conducted

▪ Leverages all reference data (Streets/ Addresses, R&H, Landmarks)

▪ Geocodes using all inputs in a tiered, rule- based, configurable 
environment

▪ Returns coordinate, status, source, score/ confidence, 
linked/ derived data (e.g., R&H data))



Geocoding Methods Supports

1. At- intersection

2. Near- intersection

3. Address

4. Route and Exit Number

5. Route and Milemarker

6. Learned Point
a. Intersection
b. Segment
c. Landmark

7. Rotary

8. Field Coordinates



Crash Geocoder API
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Crash Geocoder API

▪ W eb service for real- time geocoding of crashes 

▪ Accepts multiple locational input parameters

▪ Invokes the Geocoding Engine

▪ Returns geocoding results to caller

▪ Operational Modes
– Geocoding only (return location/ results) (LEAs)
– Geocoding and subsequent processing

▪ Capabilities
– Adds Point Feature/ Record to Crash Geodatabase
– Adds Record to Interactive Queue
– Records geocoding results for performance reporting
– Provides feedback to police officers (30  mph on I- 90 )



Law Enforcement Agency (LEA) Web Form



LEA - Reverse Geocoding



LEA – Map- based Assistance



Crash Data Bridge
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Crash Data Bridge

▪ Synchronizes RMV Database with Crash Geodatabase

▪ Identifies crashes for geocoding

▪ Submits crashes to Geocoding API

▪ Updates RMV database with results
– Crash Location (Coordinates)
– Crash Status/ Metadata
– Roadway Data (e.g., Roads & Highways)

▪ Handles crashes added to RMV database W ITH a location or 
W / O a location



Interactive Crash Locator
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Interactive Crash Locator

▪ Interactive, operator- assisted geocoding/ location of crashes
– Processing of geocoding “rejects” (interactive queue)
– Refine/ Adjustment of existing crash locations

▪ Adjust locational input parameters

▪ View and analyze all candidates (and select)

▪ Manually locate the crash (visually)

▪ Improved workflow using an “assigned work” queue

▪ Built- in communication capabilities for providing feedback for police, 
RMV, Planning, etc… fostering good communication between end-
users and other departments or external agencies



Interactive Crash Locator (ICL)



Crash Data Portal
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Crash Data Portal

Single point of entry for public and authorized users

▪ Provides guided workflows 

▪ Adheres to the Commonwealth of Massachusetts’ branding styles and 
statewide agency navigation

▪ Dashboard and report preview panels and galleries

▪ Simple metrics made available on the front page to peak interest in 
available crash information



Crash Data Portal



Dashboards



SHSP Fatal and Serious Injury Trends Dashboard



RMV Fatality Information Dashboard



Statewide Crashes by Severity and Year



Query and Visualization Tool

Crash data review and analysis 

▪ Ability to query crash, vehicle, 
and person level crash data

▪ View crash data in tables, on 
maps or in dynamic charts

▪ Queries can occur in both a 
basic, parameterized fashion 
or using an advanced, 
integrated SQL query builder

▪ Data usage tracking for 
improvements and 
enhancements



Query and Visualization (Q&V) tool



Q&V – Selecting Fields



Q&V – Basic Query



Q&V – Spatial Query



Q&V – Visualize Results



Crash Data Reporting

Robust report authoring and 
delivery platform 

▪ Current users are restricted by MS 
Excel’s limitations

▪ Deployed SQL Server Reporting 
Services

▪ Using this technology, we’re able to 
provide report definition 
configurability,  scheduling, and 
email distribution that didn’t exist in 
existing system



Reports Gallery



Pedestrian, Cyclist and Motorcycle Crash by Injury



Grant Application – Crashes At- A- Glance Report



Crash Tabulation Tool



Crash Tabulation Field Filtering



Crash Tabulation – exporting data



Crash Tabulation – saving charts



Cloud Based Deployment
Centrally located solution using Microsoft’s Azure cloud environment

▪ Ensures a stable, secure, and performant suite of tools 

▪ Supports public access to query, analyze, report, and extract the data 

▪ Performant design that provides:
– no more waiting for emails or data mailed on disc
– ability to “slice and dice” crash, vehicle, and person level data in many ways
– enhanced analytics for staff, public, & researchers



Technology Used

▪ Microsoft:
– W indows
– IIS
– SQL Server
– SSRS

▪ Esri:
– ArcGIS Enterprise
– Portal for ArcGIS
– Roads & Highways
– Open Data Portal
– WebApp Builder

▪ Angular & Kendo



Key Successes

▪ Improved geocoding processes

▪ Enhanced access to LEA’s for better data quality

▪ Integration with Esri’s Roads & Highways

▪ Improved enterprise data model

▪ Leverage COTS components wherever possible

▪ Cloud- based solution providing stability and consistent up- time



Q&A
Steve Anderson, Principal- In- Charge 
sanderson@vhb.com | 860 .80 7.430 0

Gary Stevens, Transportation Solutions Architect
gstevens@vhb.com | 518.389.3633

Offices located throughout the east coast
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