NEW SIGNAL PERFORMANCE
ANALYTICS FOR MARYLAND

Leveraging Connected Vehicles to Understand the Performance
of Traffic Signals Statewide
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AGENDA

* Signal Analytics Infroduction — Why
and How Does it Work?

* How Maryland Can Use Signal
Analytics fo Monitor & Improve Traffic i
Signal Operations

* Challenges & Next Steps for MDOT
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WHY SIGNAL ANALYTICS?

* Signalized intersections contribute to approx. 20% of delay in
Maryland (University of Maryland — CATT Lab)

* MDOT SHA efforts to improve mobility through efficient
signal operations contfinue

* Signal Analytics is an affordable way to idenftifty and address
delay, emissions and economic impacts

* Latest operations strategy added to the MDOT SHA toolbox
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DELAYS, EMISSIONS, & ECONOMIC IMPACTS

»
»

Maryland 2019

$1.51b User Delay Cost (3.3% of US)
57.71m Vehicle Hours of Delay

Incident
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Weather

Other Multiple Causes
Signal & Weather
Incident & Workzone
Incident & Weather
Signals

Recurrent & Incident
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Il 3% Signals (20%)
$307.64m User Delay Cost
11.76m Vehicle Hours of Delay

5%

20%

3%

In 2019, signals contributed to:
* $300M+ in User Delay Cost
e 11.7M+ Vehicle Hours of Delay

Just on the National Highway System in
Maryland.

Monitoring these signals is critical to the
economy, environment, and quality of life.
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BENEFITS OF SIGNAL ANALYTICS

* [ssues can be identifled quickly
* Proactive instead of reactive response
* More efficient traffic signal operations

°* Data fo communicate outcomes

* Cost savings
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CONCEPT/ |

OW

DOES IT WORK?

* Intfersection Performance Metrics from 3rd
Party Connected Vehicle Data

* No roadside infrastructure required

* No server and IT resources required

* Scalable anywhere in the state
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CONCEPT/ HOW DOES IT WORKY?

The Data

3 to 5 second frequency vehicle waypoints
collected from connected vehicles Be
snapped to a free, open, and global map F X

-
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The Metrics

movement, vehicle stop, approach speed,
or vehicle split failure and volume

The Tools

Collaboration between CATT Lab and INRIX
Aggregate the metrics by intersection
Report summary metrics over various time

periods

[
o~ . . Waypoint N '
Individual vehicle waypoints are used to “Breadcrumbs” | ¢, ®
determine the travel time of a vehicle -~
l moving through an intersection 7/ ne¥
Other vehicle aftributes include turning S e, ,,
11
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THE METRICS — EACH VEHICLE

7(',—__‘

Metrics for each

O‘-

vehicle

« Travel Time (TT)

« Approach Speed

« Vehicle Stop
* Vehicle Double Stop
« Movement (Left, Thru, Right)

e Volume

o O O O o O O O

DISTANCE
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DISTANCE

THE METRICS

oy 12500
o0 ARRIVAL ON GREEN

@)

O
O

TIME

61 sec
% ARRIVAL ON RED &

DISTANCE
DISTANCE

TIME
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COVERAGE & RESOURCES

A 4

289 Intersections currently funded

* Data available from Jan 2020 — present e Y

* Accessible to authorized users through: W N
- INRIX IQ (hitps://ig.inrix.com/) éoe: oA o ;
- RITIS (hitps://signals.rifis.org) vt 05 " T Xui 1 .

* Can be used fo identify: § o @
- Where signal timing can be improved S o
- Impacts of signal retiming o 8 :

Patuxent
River (2) °
INRIXQ  Seni Ansiytics =
Wicomico
River
“["1 Chesapeake

)
I\]'l‘ls Transportation System Status Data Archive Personal Traffic Alerts

Event Query Tool Detector Tools Congestion Causes Probe Data Analytics [ * NPMRDS Analytics [ Signals Analytics [ %


https://iq.inrix.com/
https://signals.ritis.org/

USE-CASE 1: HOW ARE THE SIGNALS IN MD PERFORMING<¢

“Is there a way that | can rank the
performance of my traffic signals
across the entire state?”

Solution:

* Use INRIX IQ Signal Analyfics or RITIS
Intersection Analysis Tool to rank
infersections

* Consider ranking by control delay,
percent arrivals on green, or split failures,
efc.

[ A J
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DY)

[ £ 4

[ F J 8
-

Metric  Avg Control Delay/Vehicle  ~
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SIGNAL ANALYTICS — Daily Reports

Updated automatically each morning

All Licensed 08112022
289 1007 2514 43
Intersections  sssizex

Total Contral Delay Qs Aversze Change
1,364.5h 1,400.7h - 2.59%

Average Control Delay per Vehicle  cesozea

Total Control Delay S Aversge Change

18s 19s - 5.26%

Avg Control Delay per Vehicle

19s i 19¢ . a
| I I I 5" |

Intersection Counts by LOS

34
I - 0 _‘
' )
A B ( D - F

Intersections: Top 5 Control Delay Issues  cesessa:  2imeun
Worsened Control Delay (Total) 4-wk Avg
1 E3itimore Avenue & North Division Street 2846.8h
2 Landover Road & McCormick Drive 652.9h
3 #1323 W3y & Crain Highway 35n ©
4 Ocesn City Expressway &5t Martin's Neck Road 1323 ©
5 Roze Avenue & Rockville Pike 309.5h
Worsened Control Delay (Per Vehicle) 4-wk Avg
Corridors: Top 3 Corridor Issues  zoazcess 0330000 Wesksen
Worsened Travel Times 4-wk Avg
1 WE (from MD 528 to MD 589 7.5m ©
2 US 50 NB (from MD 545 to north o6 MD 3 ?5m ©
3 MD 90 WE (from MD 528 2o 5S¢ Martins Neck 27m ©
Worsened Travel Time Index 4-wk Avg
1 MD 2 N& (from Furnace Branch to MVA 220« ©
2 MD 108 58 {from Snowden toMD 175 152x ©
3 MD 355 NB (from Grosvenor to MD 187, i ©

06/11/2022
38720 O
7403n
4338n
2128 ©

-

>/1/n0

06/11/2022

Current Week
8.5m
102m

32m

Current Week

272« @

190x

291x

-8 &

+785h +584%

39 1h %
0Zid +20.1%

Change

o

Change

+60s

Change
+0.51x
+0.38x

+0.30x

v

Agency defined:

* Intersections

Metrics at a glance:
» Top ranked TT for corridors

« Delay per vehicle stats

« Top ranked control delay
variations

O System Summary Stats
« Total Control Delay

« Average per Vehicle

QO Intersection Perfformance
Counts by Metric

» Arrival on Green

« Level of Service

O Top Five (5) Intersections

« Change in Delay

U Top Three (3) Corridor Summary




INRIXQ) siznal Analytics

Intersection_Performance_Reports_Maryland-State-Highway-Administration_2022-01-28_to_2022-01-29 2022:01-28 Time Range Display ~ 24Hours ~ Filter  EnterKeyword @ Observed O Scaled ~ Edit Columns & Download
Intersection ID POG Total Count Throug| -
Diagram List Approaches ~ Movements X CountStats  Time Stats X
| L O Chadds Ford Drive & Crain Highway 38.6747_-76.8760  77.9% 3,578 2,788
S
. . K4 P G 4wk A Ch
@®  McKendree Road & Crain Highway 386641768747 735% 3539 2,601 McKendree Road & Crain Highway srcent on Green RS Pl
75 % 77 % - 3.33%
O  CrainHighway 38.6264 -76.9106 42% 2,993 1,257 Split Failures 4wk Average Change
0 0.0 0%
O Clymer Drive & Crain Highway 38.6714_-76.8761  73.2% 2,897 2,120
Vehicle Count 4wk Average Change
O North Salisbury Boulevard 38.4100_-75.5676  46.2% 2,522 1,165 1’607 1’522'0 + 85
Stopped Count 4wk Average Change
O  CrainHighway 38.6557_-76.8769  70% 2,287 1.600 407 345.0 + 62
Total Vehicles
O  CrainHighway & Acton Lane 38.6395_-76.8973 65.2% 2,280 1.487 3539
O  CrainHighway 38.6116.-769257  47.6% 2,249 1071 Avg Control Delay/Ve... Resolution:  Hourly
.!::. Vehicle Count
O  CrainHighway & VFW Road 38.6473 -76.8881  70.7% 2,224 1.572 150
[ A
O Waest North Point Drive & North Salisbury Boulevard 38.4160_-75.5662 58.1% 2,151 1,250 D
- 120
, » [ D J
Map Display ™ 4 '. | D N
. o o vover | FJ 3 90
. A 7 o 2
< ‘ Anpapolis
. « & o Metric  Avg Control Delay/Vehicle ~ 60
0o ® .
Washinaton ! -y O Scaled @ Observed
( 4 o
% 0
2 0 2 4 6 8 10 12 14 16 18 20 22
. \, Time of D 3y
= ® ® Arrival on Green @ Stopped Count 7 Split Failures
o + - ¢ W= K

M D.ITMARYLAND DEPARTMENT OF TRANSPORTATION



SIGNAL ANALYTICS — RITIS DEEP DIVE INTERSECTION ANALYSIS

Deep Dive Analysis of Key Performance Indicators for
Signalized Intersections

t 12th Street — mﬂ Lamar
9th St
Dirt Trails
North Lamar Boulevard

Date/Time Range Filters

2.Create a tme




INTERSECTION ANALYSIS — ADVANCED HISTORIC
QUERIES

» Custom Spatial Selection
Tools

>

>

Choose individual
intersections

Select custom corridors for
analysis

» Historic Comparisons

>

>

Analyze historic KPIs for
selected intersections

Focus analysis on specific
days of the week

» Custom Configure Peak

Period Analysis

Signal Analytics

< | Intersection Analysis
st
alyze statistics on the number of vehicles that have passed through intersections to identify issues
wi i iming.

ns by road name or directly from the map

11 intersections matching current search filters

2. Create a time period to analyze

03/22/2021 IR U R 03/26/2021 Ho]

3. Select days of week

Sun Mon Tue Wed Thu Fri Sat

4. Select time of day

12:00 AM 12:00 PM 12:00 AM
@ I

7:00/ 9:00 AM

. SUBMIT
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SIGNAL ANALYTICS — ADVANCED INPUT QUERY OPTIONS

Signal Analytics .

. Intersection Analysis
Analyze statistics on the number of vehicles that have passed through intersections to identify issues with

signal timing.
1. Select intersections by road name or directly from the map
v

Select a region: = Maryland

15 intersections matching current search filters

2. Create a time period to analyze

01/01/2022 [ RREUICT IS 01/31/2022 [)

3. Select days of week

v v v v 4
Sun Mon Tue Wed Thu Fri Sat
12:00 AM

4. Select time of day
12:00 AM 12:00 PM
I D

a
12:00 AM 5:15 AM

5. Provide a title for this report (optional)
Enter a title for the report that will appear in the results page and My History

6. Notes (optional)

SUBMIT

|

q

G

ation By,

Avi

ooc/

Linthicum
Heights

viation
Avial 3

oS

P

Airport Loop

porsey

g3

airport L 00f

Dorsey

d

g

G

Ritchie Hwy

Glen
Burnie

© eocee ()



INTERSECTION ANALYSIS — DATA VISUALIZATIONS
AND KPIS

> Dynamic and Interactive Maps,
Tables and Data Visualizations

 Historic Comparisons

> Analyze historic KPIs for selected

Intersections ;OG sssss

> KPIs for Every Signalized
Intersection

> POG

Vehicle count

Stopped vehicle count
Avg/Max travel time
Avg/Max approach speed
Avg/Max control delay
Split failure count 10% 25% 35,

aaaaaaaaaaaaaaaaaaa

vV V V V VvV Vv
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1 Inbox (4,013) -mi X Microsoft Word X EE!’! Inbox (65,778) - X = Agenda for Robot X

C' @& signals.ritis.org/analytics

ntersection-analysis/?
Signal Analytics ﬁﬁ'-'

Intersection Analysis

Ranked intersection movements for 286 intersections from January 01, 2022 through January 31, 2022 (Every weekday) Filter

Rank Intersection Approach  Movement Vehicle Count: Total

1| Ocean Gateway Northbound ‘ Through
2 | West North Point Drive & North Salisbury Boulevard Westbound | Left
3 | Ocean Gateway Northbound Left
4 | Landover Road & Mccormick Drive Eastbound Left
Clymer Drive & Crain Highway Westbound ‘ Left
North Salisbury Boulevard & Winner Boulevard Eastbound | Left
Washington Boulevard & Dorsey Road Westbound ‘ Left

West North Point Drive & North Salisbury Boulevard Westbound

Map w  West North Point Drive & North Salisbury Boulevard

Hampshire Rd

Salisbury Byp

Hearn Ln

<H<N N<B<B<N<N N<N<B<N N<B<N N<N<|

SAM.gov | Home X

M Login | Regional I X

@ Venhicle Count: Stopped ® POG @

Display Options

Py
()
3
=

Intersection
Intersection ID
Approach

Movement

Movement ID

Vehicle Count: Total
Vehicle Count: Stopped
POG

Split Failure: Percentage
Split Failure: Count
Travel Time: Avg

Travel Time: Max
Approach Speed: Avg
Approach Speed: Max
Control Delay: Avg
Control Delay: Max

Y Login | Regional

Split Failure: Count

E'E Time Entry Men! X m earningstatement X s Signal Analytics X * Signal Analytics X 4= Intersection Analy X + A - X
Qa ® K +» ® % M
Welcome, Michael | | |
2
Display Options s B

@ Vv Travel Time: Avg (sec) @ Travel Time: Max (sec) @ Approach Speed: Avg (mph) @ Control Delay: Avg (sec) @ Control Delay: Max (sec) @

Intersection Breakdown w  West North Point Drive & North Salisbury Boulevard Display Options

Length of arrows

Percent on Green Vehicle
0% 50% @ POG
Split Failure: Count
m m m m * 5 Split Failure: Percentage
POG ﬂ Travel Time: Max

* < Travel Time: Avg
Control Delay: Max
North Salisbury Boulevard Control Delay: Avg

Approach Speed: Max

0000000060

Approach Speed: Avg

70% 70%

wad 1o

1 4

< 8%
8% =P

33% —01<1 r'

T

69% 89%

North Salisbury Boulevard

Width of arrows
Q Vehicle Count: Total
@ Vehicle Count: Stopped

51%

West North Point Drive East North Point Drive




SORTING THE RANKED INTERSECTION MOVEMENT TABLE BY SPLIT FAILURES

Signal Analytics Welcome, Charles |

41| Intersection Analysis

Maryland Statewide Mar 2022

Ranked intersection movements for 289 intersections from March 01, 2022 through March 31, 2022 (Every weekday) from 4 PM to 7 PM

>+ Filters (0)

@ Vehicle Count: Stopp... @ POG @ Split Failure: Percent... @ Split Failure: Count @ V¥ Travel Time: Avg (sec) @ Travel Time: Max (sec) @ Approach Speed: Av... @ Control Delay: Avg (... @ Control Delay: Max (...

Display Options E
L]
m

Intersection Approach Movement Vehicle Count: Total

1| Ocean Gateway Northbound | Through 560 466 17% 12% 66 63 129 22 45
2 [ West North Point Drive & North Salisbury Boulevard Westbound | Left 340 315 7% 19% 64 95 476 20 76 457
3 | Leonardtown Road & Old Washington Road Westbound | Through 2045 951 53% 2% 47 47 261 0 36 250
4 | Clymer Drive & Crain Highway Westbound | Left 745 m 5% 6% 42 170 523 24 155 508
5 | Ocean Gateway Northbound | Left 173 143 17% 21% 37 69 130 23 49 110
6 | Berry Road & Western Parkway Eastbound Left 704 669 5% 4% 29 91 360 26 76 345
7 | Romancoke Road & Business Parkway Southbound | Left 922 499 46% 3% 26 38 123 24 25 110
3 | Ve alisbury Parkway & North Division Nothbound eft 9 0

Map w  Clymer Drive & Crain Highway Display Options Intersection Breakdown w  Clymer Drive & Crain Highway Display Options

@ Spllt Failure: Count Vehicle Count: Total @

Clymey Dr
Clymer p,

¢
Albert Ry

Albey Ry

morial Hwy

Booth's Escape

Matapeake Busing

0

d

b |

Crain Highway

}

t

Lo
< 2

v

- -

Split Failure: Count @

R

Matapeake Business Drive



EXAMPLE:

Signal Analytics

@ Intersection Analysis

aryland Statewide Mar

Ranked intersection movements for 289 intersections from March 01, 2022 through March 31, 2022 (Every weekday) from 4 PM to 7 PM

Intersection Approach
1| Ocean Gateway Northbound
2 | West North Point Drive & North Salisbury Boulevard Westbound
3 | Leonardtown Road & Old Washington Road Westbound
4 | Clymer Drive & Crain Highway Westbound
5 | Ocean Gateway Northbound
6 | Berry Road & Western Parkway Eastbound
7 | Romancoke Road & Business Parkway Southbound
g We bury Parkw North Division Nothbound

Map w  Berry Road & Western Parkway

‘/4,,&(;,

%

/

Id jm, O‘i‘

N

Movement
Through
Left
Through
Left

Left
Left
Left

Vehicle Count: Total

@ Vehicle Count: Stopp... @

560
340
2045
745
173
704
922

466
315
951
m
143
669
499

POG @ Split Failure: Percent...@ Split Failure: Count @ V¥ Travel Time: Avg (sec) @ Travel Time: Max (sec) @ Approach Speed: Av... @ Control Delay: Avg (... @

Display Options

12% 66
19% 64
2% 47
6% 42
21% 37
4% 29
3% 26

Intersection Breakdown v

Split Failure: Count

0

Western Parkway

INTERSECTION DIAGRAM BERRY RD. & WESTERN PKWY...

63
95
47
170
69
91
38

Berry Road & Western Parkway

Welcome, Charles |

=+ Filters (0)

Display Options

Control Delay: Max (...

129 22 45 m
476 20 76 457
261 0 36 250
523 24 155 508
130 23 49 110
360 26 76 345
123 24 25 110

Display Options

Vehicle Count: Total @
.
@

m Split Failure: Count @ /\

*<h

V}

Western Parkway

Pl :

Berry Road

=



EXAMPLE CASE: WASHINGTON COUNTY, OR - SIMILAR ISSUE. HOW
DID THEY HANDLE IT?

Intersection Breakdown Northwest Comell Road Display Options

Split Failure: Count
0 10 ”

o ,. ¢« )

Spiit Failure: Count @ ¥

* High number of split failures on one pripis
left-hand turn movement

* Very low number of split failures on
other movements

* Signal Engineer gave more time to
the left-furn movement without
degrading the other movements

Vehicle Count: Total

Northwest Murray Road

4 ¥ b

Northwest Cornell Road Northwest Murray Boulevard
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EXAMPLE CASE: WASHINGTON COUNTY, OR - SIMILAR ISSUE. HOW

DID THEY HANDLE IT?

Before
(Jul. 22 — Aug. 11)

Intersection Breakdown «  Northwest Comell Road Display Options

Vehicle Count: Total
I
“« .

A A :
Spiit Failure: Count @ ¥

Split Failure: Count

0 10

€ < ¢—

Northwest Murray Road
0 0 0
Northwest Cornell Road Northwest Comell Road

Northwest Cornell Road Northwest Murray Boulevard

After

(Aug. 13 — Sep. 2)

Intersection Breakdown «  Northwest Comell Road

Split Failure: Count

0

Northwest Murray Road

1
0

a4

Northwest Comnell Road

Northwest Cornell Road

Display Options

Spiit Failure: Count @ ¥

R

Northwest Comell Road

Northwest Murray Boulevard




USE-CASE 2: HOW DO | COMPARE CONDITIONS
BEFORE AND AFTER A SIGNAL TIMING CHANGE<¢

“How can | measure changes to intersection performance if
I don’t have detection on all my approaches?”

“Using corridor travel times to measure signal timing
improvement can be good, but sometimes it seems they
don’t tell the whole story. Are there additional measures |

can use?”

Solution:

* Use the Signal Analytics to compare splif
failures, control delay, and percent on
green over fime

M D.ITMARYLAND DEPARTMENT OF TRANSPORTATION




US 50 WEST (OCEAN CITY): 10 INTERSECTIONS — INLET ISLE TO MD 589

* Ten (10) Intersections from Inleft Isle
to MD 589 retimed in Dec 2021

* Looking at one month before (Nov
2021) and one month after (Jan . B
2022) o b

* Using Ocean Gateway and ¢« 2° %
Stephen Decatur Highway - .4
Circled Intersection =
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OCEAN GATEWAY AND STEPHEN DECATUR HIGHWAY

BEFORE RETIMING

Display Options

Display Options Intersection Breakdown w Ocean Gateway & Stephen Decatur Highway

Control Delay: Avg

Percent on Green Vehicle Count: Total @ Vehicle Count: Total @
50% * = ‘ - L 0Os 100s * = ‘ - L

0%
m m m m POG @ J m m m & Control Delay: Avg @ J
€ < ¢ € < &

Intersection Breakdown v  Ocean Gateway & Stephen Decatur Highway

Ocean Gateway

66 68

12

_JJII»

0% 1%

d 3

25% J t— 83% :: 56

Ocean Gateway 15 » « 23 Ocean Gateway

rso

7

Ocean Gateway 1% - - 61% Ocean Gateway

g
_qui_ 1‘11

21% 16%
52 53

PEAK DIRECTION PEAK DIRECTION
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OCEAN GATEWAY AND STEPHEN DECATUR HIGHWAY

AFTER RETIMING

Intersection Breakdown w  Ocean Gateway & Stephen Decatur Highway Display Options Intersection Breakdown w Ocean Gateway & Stephen Decatur Highway Display Options
Percent on Green Vehicle Count: Total @ Control Delay: Avg Vehicle Count: Total @
0% 50% * = ‘ - L 0s 100s * = ‘ - L
m m m m POG @ ) m m m o [Was Control Delay: Avg @ J
[was R € -
Ocean Gatewa 6 8 S ]

0% ]
54%
14% 17% 13

i it

19% y S [was 83% ] . L TP
72% w—t G 66% [WaS 61% ] Ocean Gatew vay 13 mp <= 19 [was 23 s ]

—-; g @ <3 §yF— v [was 50 s ]

[was
16% ]

PEAK DIRECTION PEAK DIRECTION
N

D.ITMARYLAND DEPARTMENT OF TRANSPORTATIO



COMPARING INTERSECTIONS WITH DOWNLOADED DATA

Through Movement, Major Street: Percent on Green (PM Peak) %GGHOPC())DG
AFTER Percent on green
for major through
BEFORE movement
improved or
remained the

same all along
the corridor

Room for improvement: low progression

Race Track Road - - Samuel Bowen Jerry Mack Road Old Bridge Road  Keyser PointRoad  Stephen Decatur  Golf Course Road Inlet Isle Lane
Boulevard Highway

Westbound Nov s \Nestbound Jan Eastbound Nov ~ e====Eastbound Jan

PEAK DIRECTION
/W) _OOT MARYLAND DEPARTMENT OF TRANSPORTATION



COMPARING INTERSECTIONS WITH DOWNLOADED DATA

Race Track
Road

Samuel Bowen Jerry Mack Old Bridge Keyser Point

Boulevard

Westbound Nov

Road Road Road

Stephen Golf Course

Decatur
Highway

Road

HIGH CONTROL DELAY
30 IS BAD
QSBEFORE l Control delay for
AFTER === v major through
movement
20 improved or
remained the
same all along
15 the corridor

N\

hlet Isle Lane

Westbound Jan Eastbound Nov

Eastbound Jan

M D.ITMARYLAND DEPARTMENT OF TRANSPORTATION

5
Highest westbound control

delay between Golf Course Rd.
0 and Keyser Point Rd.

PEAK DIRECTION



CHALLENGES & NEXT STEPS

Challenges:

* Monitoring data availability and connected vehicle sample
size
* Addressing intersections of concern and problem corridors

Next Steps:
* Looking more closely at corridor performance

* Expanding the coverage area
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ACCESS & TRAINING

Access
www.ritis.org or www.signals.ritis.org
and
https://ig.inrix.com/

Training
« Online: webinars can be scheduled

for small or large groups
support@ritis.org

* In-person: let us know, and we’ll
come to you support@ritis.org

« On-demand: training videos
available at
https://www.ritis.org/tutorials/

Ritis

INTRODUCTION

RITIS Tutorials

TOOL CATALOG USE CASES

GET ACCESS TUTORIALS TEMPLATES
|

Learn how to navigate RITIS, discover new information regarding speed and congestion data, and use certain tools like Trip Analytics.

Search for keywords, titles, ...

TRANSPORTATION DISRUPTION AND DISASTER
STATISTICS — CAUSES OF CONGESTION

Causes of Congestion App -
Transportation Disruption and

Disaster Statistics

The Causes of Congestion tool automates
the process of identifying and quantifying
the causes of congestion in eight primary
categories: (1) Recurrent (2) Weather, (3)
Work Zones, (4) Incidents, (5) Signals, (6)
Holiday Travel, (7) Multiple Causes, and (8)

keywords: Crowdsourced Data Bottlenecks
Delay Costs Big Data Probe Data Causes of
Congestion RITIS,CATT Lab

17 Oct 2021 @ 1008

PROBE DATA ANALYTICS ~
PERFORMANCE CHARTS

i

Probe Data Analytics -
Performance Charts Tool

Use Performance Charts to prepare reports
using a variety of visualization techniques -
bar, line, scatterplot and box and whisker -
representing aggregate conditions across a
road for key performance indicators.
Sth/95th and 25th/75th percentiles ranges

keywords: Data visualization Charts PDA Key
Performance Indicator CATT Lab Probe Data
Analytics Transportation Big Data Real-time
Traffic

4 Feb 2021 @ 2527

M D.ITMARYLAND DEPARTMENT OF TRANSPORTATION

PROBE DATA ANALYTICS -
TEMPORAL COMPARISON MAPS

L S

Probe Data Analytics - Temporal
Comparison Maps

Temporal Comparison Maps delivers to
users a unique set of functions to visualize
and analyze geo-temporal data for key
performance indicators across your
network. This tool also calculates the
change of KPIs across a user-defined set of
dates and time ranges.

keywords: Real-time Traffic Big Data
Transportation Maps Probe Data Analytics
CATT Lab Key Performance Indicator PDA

10 Jan 2021 @) 1531

A 4

LOGIN



http://www.ritis.org/
http://www.signals.ritis.org/
https://iq.inrix.com/
mailto:support@ritis.org
mailto:support@ritis.org
https://www.ritis.org/tutorials/

Questions?

Thank Youl
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