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Key Obijectives

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 ofrecord 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 allreference data (Streets/ Addresses, R&H, Landmarks)

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

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



S

Geocoding Methods Supports

At-intersection
Near-mtersection
Address

Route and Exit Number
Route and Milemarker

Learned Point

a. Intersection
b. Segment

Landmark
Rotary

Field Coordinates



Crash Geocoder API
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Crash Geocoder API

Web 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

Geocode Reverse Geocode Map

City/Town Name  pMIDDLETON

AT INTERSECTION: NOT AT INTERSECTION:
[Select) v BELLINGHAM COURT |Select) v [Select]
Route# Direction Name of Roadway/Street Route# Direction Address# MName of RoadwayiStreet
At
feet n 5 E w of [Select] v [Select)
[Select] T MEETING HOUSE SQUARE Routed Intersecting Roadway/Street
Route# Direction Name of Intersecting Roadway/Street
Also At Intersection With
feet 1y 5 E w of [Select] v v or
[Select] v [Select] Route# Mile Marker Exit Number
Route# Direction MName of Intersecting Roadway/Street feet y & E w of
Landmark

Output Coordinate System

Decmial Degrees v

Subrmit Reset

Results

71011689487 § || 42580271236 N




LEA- Reverse Geocoding

Geocode Reverse Geocode Map
Coordinates
71.25574275874514

423016783

Submit Reset

Click any field to copy conlents to the clig

CityiTown Name  wal THaM

AT INTERSECTION: NOT AT INTERSECTION:

N FISKE AVENUE 169 FISKE AVENUE

Route# Direction Name of Roadway/Street Route# Direction Address# Name of Roadway/Street
At

E VILLA STREET feet of or

Route# Direction Name of Intersecting Roadway/Street Mile Marker Exit Number
Also At Intersection With
feat of VILLA STREET
Route# Intersecting Roadway/Street

Route# Direction Name of Intersecting Roadway/Street feet of

Landmark

<11.2567427587451

Longitude

423T10167631181

Latitude



LEA— Map-based Assistance

G R G i Map

Q Place Point on Map < Reset Map ACTON v

%G ded Coordi (From g ding tabs)

X Coard - Y Goord )

. Interactive Coordinates (From 'Place Point on Map' Function) ol
Qutput Coordinate System Dacmial Degrees ¥

-F1437s8eTT | N 42483337475 |



Crash Data Bridge

Crash
Analysis
Crash Map/ Geocode Portal Crash Data Server Server
Crash N [Public Crash Viewer ] Reference Layers ] [Big Data Store]

> | Geocoder

>

Reporting ] Roads & Highw ay%

Interactive Queue]

Interactive Crash Locato]r

[
—
[
[

Geocoding Engine Crash Geodatabas]e

Visualization & Analys1s

Data Extraction

[
[
[
[Internal Crash Viewer
[
[
[

Crash Map Services

Crash Location Request
Crash Location Results

v RMV
v [Crash Data Bridge ] ‘

A

Y

[RMV Crash Database ]




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,
RMYV, Planning, etc... fostering good communication between end
users and other departments or external agencies



Interactive Crash Locator (ICL

MassDOT: Interactive Crash Locator (ICL)
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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
avallable crash information



rash Data Portal
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Dashboards
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SHSP Fatal and Serious Injury Trends Dashboard
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RMV Fatality Information Dashboard
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Statewide Crashes by Severity and Year

Lk Nt Sy

1,439 221 Total Crashes




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 m =

Data usage tracking for e iI
Improvements and 02— ~ - o
enhancements e B




Query and Visualization (Q&V) tool
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Q&V — Selecting Fields
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Q&V — Basic Query
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Q&V — Spatial Query

Crash Query And Visualization
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Q&YV — Visualize Results
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Crash Data Reporting

Robust report authoring and
p g Mactuinmion Bepari s o1 Trosepertote?
b 2012-2016 CDS Police Agency Report
elivery p attorm Creaed Date /1972018
AVE’age i m“
® (Campus Police) 4.8 5 5 0 9 5
Current users are restricte MS e e o e —
(Other Police) 184 2% 30 6 8 2%
(state Police) 19,767.2 18,160 19521 20,316 22,679 18,160
EX 9 . . . (Transit Police) 109.4 134 81 9 104 134
C e 1 S llm ltatlo n S ABINGTON 475.8 427 476 504 545 427
ACTON 2512 234 233 240 315 234
ACUSHNET 1282 % 137 151 165 %
ADAMS 1956 179 201 194 25 179
AGAWAM 435.6 418 426 432 484 418
. AMESBURY 2626 296 281 181 259 296
D 1 d S L S r r R rtm AMHERST 357.4 7 256 366 a1 72
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. . y AUBURN 437.6 450 25 a7 416 450
AVON 1264 119 118 131 185 119
Using this technology, we're able to |
J BARNSTABLE 11764 1,199 1,105 1141 1238 1199
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. .  ags
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J J BERLIN 92.4 86 105 93 92 86
BERNARDSTON 220 2 18 23 2 2
. - . L . s . . BEVERLY 540.6 547 507 s49 553 547
email distribution that didn't exist in ~ |==. = =+ = = = =
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BROOKFIELD 338 35 23 29 a7 35
BROOKLINE 2912 296 168 345 351 296




Reports Gallery
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Pedestrian, Cyclist and Motorcycle Crash by Injury

2015-2019 Pedestrian, Cyclist and Motorcyclist Crashes by Injury

Bicycle, Pedestrian, Motorycycle 2017
Injury Type
1 8 8

Cycelist: Fatal injury

Cyclist: Non-fatal injury 1.038 1,081
Cyclist: Not Reported 49 76
ﬁiﬁfé; Property damage only (none 302 374
Cyclist: Reported but invalid 0 0
Cyclist: Unknown 4

Motorcycle: Fatal injury 83 41
Motareyele: Mon-fatal injury 1,440 1,465
Motorcycle: Mot Reported H2 a7
Mﬂmrqyl;le: Property damage anly 441 443
{none injured)

Motorcycle: Reported but invalid i ]
Motorcycle: Unknown 10 12

1,014
36

304

e a8 O O 0 ol cS S 9O 99 =9

DD‘EW—LIGEDDG—I-

View Report

Created Date: 4/9/2019



Grant Application— Crashes At- A- Glance Report

w BEHADOT. Quary & Vaaalgats: X ¥ RDTT, Craes Duth Peets = leaTong U Possseark & HTL X o Tecald - Goagh Tawcs = + — -]

- 3 & aj

Town Mame  ACANAM . Start 'Vear |25 End 'Rear (2015 View Report

M < et > M O @ T B ® ind | e
2015-2019 AGAWAM Crashes at a Glance Created Date: 4/9/2019

Total Fatal crashes 1 1 3 0 0
Total Serious Injury crashes 3 6 12 0 0
Iﬁmashas entered into RMY crash 554 589 602 0 0
Total Pedesirian crashes 7 1 & 0 0
Total Pedestrian fataliies i i 1 i 0
Total Pedestrian injuries 4 ] 3 o ]
Total Bicyclist crashes 1 4 & 0 0
Total Bicyclist fatalities 0 0 ] ] ]
Total Bicyclist injuries 1 2 4 ] 0
Total Motoreycle crashes 7 12 1 1] 0
Total Motoreycle fatalities ] ] i 0 o
Tedal Matorcycle injuries 5 g8 10 o 0
Total young driver (age 16-20) crashes 119 145 133 0 0
Todal older driver (age 65 and older) 10T 98 84 0 0

crashes

MazsDOT makes no representation as to the accuracy, adequacy, reliability, availability or completeness of the crash records or the data collected



Crash Tabulation Tool
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Crash Tabulation Field Filtering
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Crash Tabulation- exporting data

E GridDataxlsx - Protected View - Excel Stevens, Gary

Home Insert Draw Page Layout Formulas Data Review View Add-ins Help ACROBAT Team Q Tell me what you want to do

0 PROTECTED VIEW Ee careful—files from the Internet can contain viruses, Unless you need to edit, it's safer to stay in Protected View. Enable Editing x

B2 - 5 133 v
A B C | D | E | F | G | H | | -

1 |Non-Motorist Type Fatal injury Non-fatal injury Mot Reported  y damage only (none Unknown Crash Count

2 |Cyclist 133 14,485 1,097 4,657 123 20,495

3 |Not reported 98 3,332 1,446 3,602 111 8,589

4 |Other 37 1,011 250 1,307 48 2,653

5 |Pedestrian 1,101 22,996 1,688 5,591 348 31,724

6 |Reported but invalid 4 1 3 8

7 | Skater 5 274 20 73 3 375

& |Train/trolley passen 1 28 1 21 1 52

3 |Unknown 2 106 59 164 9 340

10 Grand Total 1,361 41,932 4,544 15,335 643 63,815

1

12 |

13 |

14 |

15 |

16 | -

Grid Data 1 »
Ready %3 % Display Settings H - 1 + 1008




Crash Tabulation- saving charts
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Cloud Based Deployment

Centrally located solution using Microsoft’s Azure cloud environment
Ensures a stable, secure, and performant suite oftools
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:
Windows
1S

SQL Server
SSRS

Esri;
ArcGIS Enterprise
Portal for ArcG/IS
Roads & Highways
Open Data Portal
WebApp Builder

Angular & Kendo

.r‘é'
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- Internet Facing
A 1 1
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o‘ =
‘ N
=) F 1 —LK ArcGIS Enterprise Processing
g 2
ArcGIS Enterprise Hosting @ r 1
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- Database Layer COmponents
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2% Azure SQL
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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 | 860.807.4300

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

Offices located throughout the east coast

Massachusetts Department of Transportation
Highway Division

/’) massDOT
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