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Who We Are...

= |teris is a leader in traffic and weather systems

= Three focus areas:

iPerform
Sensors Systems (Weather & Traffic Analytics)
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iPerform Traffic & Weather Data & Analytics
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iIPeMS Performance Measurement

Reliable measurement of transportation networks,
freeways, integrated corridors, routes and artierals

Real-time and actionable decision support data and
historical planning reports

Incorporates traffic data from loops, radar, bluetooth,
probe, incidents, lane closures, managed lanes,
signals, and transit

Delivered and visualized in key analytics, reports,
dashboards and mapping

r mobility




ITERIS

Performance Measurement Constituencies

v o

TRACKING PLANNING

OPERATIONS
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iPeMS Bottleneck Visualizations

 Operations and Planning

e Real-time dashboards ays e
- Summary maps, plots and contours ~ :
* Understand performance g

« Through visualizations and analytics ... .. |
° Samp|e report types Travel Time Reliability x

AN AP N ANPE AP AP ARPR ABRPR ABPR ARPR

» Dashboards .
* Regional indexes N
* Incident analysis and visualization =

3 4 5 & 7 i) m 1 12

* Travel time reliability Ml Btvesn W
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Performance Measurement: Regional ITERIS
Planning

Bottlenecks >

Bottlenecks are are identified with large speed drops including
bottleneck durations, upstream queues and total delay as well as
filterable top bottlenecks on maps and lists.

VMT >

Detector stations are aggregated spatially to show Vehicle Miles
Traveled (VMT) in lists or displayed in charts.

Long Term Trends >

Report provides user with a view of commonly used freeway
performance measures over long periods of time. It segments the
values to commonly used time ranges for peak and off-peak hours
over large geographic segments including State, Districts and
Counties.
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Bottlenecks in PeMS

® Statlstl CS abo Ut Owerview » | Facilities & Devices »  Performance » | Data Quality »
bottlenecks for any Performance > Bottlenecks > Top Bottlenecks - _ ssou s reronr

geographical segment g 6y 8 v

¥ S5u ¥ MowTu ¥ Wew Th & Fr » Sa  Holidays

) Statewide Or along a N:jrnb:r of Bottlenacks to Show: Time Period: ¥ AM v PM ¥ Noon

w Mormalize by # Days Active

F&d EXPORT TEXT

freeway-direction
. Bottlenack Characteristics _I
StationjMama Shift |Fuwy (Abs PM|State PM|# Days Active(Avg Extent {(Miles)Avg Dalay (weh-hrs){Avg Duration {mins) ¥
1 d ThlS table ShOWS the 314|EB GR-201 @ 1-215-W (WEST GIDE)|NOON[SR201-E | 14.43]14.42 1 i 2103 300.0
330/WB SR-201 @ 8O0 W NOON|SR201-W] 16.64[16.64 4 0.5 20.9 292.5
330WB SR-201 @ 800 W P SR201-W| 156.64|16.64 4 0.5 22.1] 278.8)
bottleneCkS th at were 35B[WB SR-201 @ ABOD W AM__[5R20iw| _ 9.15[.15 a5 3.7 1,740.8 261.0
314[EB SR-201 @ 1-215-W (WEST SIDE) [PM SR201-E 1442014 .42 i 0.8] 215.4 220.0
- - 354|WB SR-201 @ 5800 W JAM SR201-W| 10.61/10.61 2 0.5 13.1] 182.5
dlscovered durlng the 35B[WE SR-201 @ 6BO0 W NOGN[SR201-W| _9.15[9.15 21 3.7 1,052.7 170.8
137BINB I-15 @ 11400 £ NBE (ON RAMP} |PM [15-N 2026220262 21 0.2 53.0 174.8)

674/WB [-B0 & PARLEY'S SUMMIT NOON[IBOD-W 130.44]130.44 1 2.0 165.0 155.0)

|aSt n |Onth 137B[NE I-15 @ 11400 S NB (ON RAMP} |aM_ [l15-N__ | 202.62]202.62 21 0.3 171.8 150.5

706|l-15 5B 5 of Main S5t - AFK MP 27 NOON|I15-5 278.38|1278.38 0.5 7.5 150.0

B

574[WE 1-B0 @ PARLEY'S SUMMIT [sM_ [[B0-wW | 139.44[130.44 1 2.0 109.1 130.0)
FOE[[-15 GB G of Main Gt - AFKMP 27 |AM__[115-5 | 27B.38]276.38 E 0.5 5.4 128.3
330[WE SR-201 @ 600 W AW [ER201-W| 16.64[16.64 4 0.5 7.5 125.0)
90730[5B 1-15 HOV @ SR-02 PM__[115.5 | 284.01]284.01 1 0.6 121.7 1250
3CE[WE SR-201 @ 6800 W PM__ [SR201.w|  o.15jpis B 3.3 528.6 1243
723[SB1-15 @ MP 28605 PM__[115.5 | 286.05286.05 18 15 356.0 121.7
CoolSB1-15 @ 6500 5 [fAM__[[ic5 | 206 35720635 1 2.5 a0s 0 120.0
4CE3SB1-15 HOV @ 13600 G PM__ 1155 | 280.61]280.61 2 0.5 285 117.5
F10NB I-15 @ MAIN - LEHT PM__ 115N 7
354)WE SR-201 @ 5800 W NOON[SR201-) . I
940[NB1-15 @ 2700 N -Ogden PM_ 115N Performance = Data Quality - I
314[ER GA-201 @ [-215-W (WEST SIDE)[AM__|SR201-1 5
303[NB I-15 @ BOOO & PM__[115-N Aggregates . I
720NB I-15 @ 15200 & PM_ 115N k ) G
338558 115 @ 10600 5 58 (OFF wAmp) [NooNis s b ambacm Trends ¢ [1ECKS - ABOUT THIS Rig
357[WE SR-201 @ 6500 W PM_ [cR201- Bottie ke R 8
723EE1-15 @ MP 266,05 NOON|[15-5 nec G
455[NE I-15 @ 3000 5 (BOUNTIFUL CoorPM__ [115-N . . Taop Bottlenecks 3
717|NB I-15 & NORTH ALPINE [N OF SR-NCON|I15-N L Analysis  k oy & T 014 &g
99565|SB [-15 HOW @ 9600 S M 1155 . iy v b e
00723|5B 1-15 HOV @ MP 286.05 NOON|[I15-5_, H:'dEhl'lg k i
300[EB SR-201 @ 5800 W P [sRz01-F . x
0570/SB I-15 HOV @ 12700 5 PM__ 155 Level of Service k 5
7OE[I-15 GB G of Main St - AFKMP 27 [PM__|115-5 i
3307|NE I-15 to1-215 CON (Le=ding) NOON[IiE-N - Fr & Sa + H|:||i|:|E|','5- I
F10INB I-15 @ MAIN - LEHI Gl [15-N FEENSIF ey 1] 2.1 3307 su.0|
90732[GR 1-16 HOV @ &00 W Lehi PM_ 1155 | 281.84[281.84 0.8 334 80.0
90723[GR I-16 HOV @ MP 286.05 PM__[115-5 | 286.05286.05 3.9 107.1 76.3

351WE SR-201 @ 5100 W SR201- 11.4211.42

9A5|NA [-15 @& Antelope NB Off Laytan [15-N 332.55|332.55
9B83|NA I-15 @ Antelope NB On Laytan [15-N 333.15)333.16
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Bottlenecks in PeMS: Additional facts

ITERIS

# days active: during the time period, how many times was this particular
bottleneck activated?

Avg extent: what is the average spatial extent of congestion for this bottleneck

when it's activated?

Avg delay: what's the average delay caused by this bottleneck?
Ave duration: how long does the bottleneck last on average?

Jumps to delay vs time

Jumps to speed contour diagram

Innovation for better mobility

of day for this station for first day of period

/ BotHeneck Characteristics
/, # Avg Awvg A_.vg
Abs|State Days|Extent Delay|Duration
Station|Mame Shift|Fury PM(PM Active|(Miles)|[(weh-hrs)| (mins) ¥
F41(SB I-15 @ 1200 M - OREM AM o (I15-5 2T72,24(272,24 21 1.2 426,2 284,38
9409 ME I-15 @ 4550 5 HOW Lane AM o (T15-M 201,.52(301.52 21 o, 4 127.2 224.8
FOO(MB I-15 @ 1200 M - OREM AM o (T15-M 2T72,24(272,24 25 1.2 105.3 206.6
263(MB I-15 @ 13400 5 AM o (T15-M 289,96(289,.96 1 o, 3 22,5 135.0
H == = = = = | | =11 |
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Bottleneck Exploring: Lists and Plots

Aggregated Speed (mph) for [15-S (97% Observed)
Fri 05/23/2014 06:00-18:59

Traffic Flows from Bottom to Top
e [15-S
« PM 280-310
* Weekdays
* PM period
J
90
Bottleneck Characteristics
Station{Mame Shift[Fwy |Abs PM|State PM|# Days Activelhug Extent {(Miles)| Total Delay {veh-hrs) ¥|Total Duration {mins)
72358 I-15 @ MP 2B6.05 PM |[15-5 2B56.05|2B6.05 4 1.9 1,980 475
S5OGE I-15 @ A600 5 PM  JI15-5( 206.35)206.35 2 4.7 793 BE
B57H|EE [-15 Ramp Meter @12300 Soputh [PM  JI15-5( 281.15/2891.15 4 1.2 522 215
73258 I-15 @ 600 W Lehi PM_|I15-5 2B1.84|2B81.84 2 2.2 433 135
57|58 I-15 @ 8000 S PM_ JI15-5( 205.86|296.86 4 3.3 344 75
SAOSE I-15 @ 13275 5 PM_|I15-5( 200.26|290.26 1 3.5 331 5o
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Different Types of Analysis:
Detector Bottleneck Map

ITERIS

» The PeMS Bottleneck Identification Algorithm

 Finds places where there is a persistent slowdown in speed
*  When viewed over many days, the trends become clear

* Size = number of days the bottleneck was activated
« Color = spatial extent of the backup
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Different Types of Analysis:
Detector Bottleneck Map

ITERIS

 Can adjust filters

 Time of Day (AM & PM Peak, mid-day, All Day)
»  Number of days

* Length of queue

# Home
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Different Types of Analysis: ITERIS
Adding Causes - Incidents

 Adding incident data lets you see other patterns
* Are bottlenecks correlated to incidents?

» Example shows persistent and long bottlenecks in the LA region Sep 2014
vs. heat map of CHP incident data for the same region

Expand All | Collapse All | Expand Checked
™ Freeways
™ safety

MMMMM

| California Highwa + |
[_| Detail

4 oct23,2014 P [[FH]
A Injury A Non-Injury

on

@Density
4 | Septembe | P 42014 b
Time Period
| All Day I . | T e Tl S
Severity Type
@A @ail
Onjury () Accident
(O Non-Injury (") Non-Accident
nnnnnnn
(] Lane Closure System .
Palos
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Different Types of Analysis:
Adding Causes - Weather
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ITERIS

Volume Impacts: Spatial AADT

Freeway I15-5

o .
|S the Issue Current Location Facilities & Devices » | Parformance »  Data Quality » = Configuration «
Wyom
volume? Performance > Planning Analysis > Spatial AADT -  Apout THIS REPORT
Starting Month Crossings Station Type Postmile Range

° S at|a| AADT Apr oy || 2012 3 Snow More § # Mainline ) HOV Fuvy-Fuy {0.00 - 349.44)
278 - 245,44

Coll’Dist () On Ramp ) Off Ramp

B EPORT o KL

along a freeway |n R B oz pLoT B yIrw TRELE Fl EvpORT TERT [ ] BPORT to HLS

tah

a direction (I-15 Moning ARDT o 15:5

04501 /2012 4o 03/31/2013

S B) = Traffic Flows from Left to Right
Las Vegas
. ] a 140000 . . . — . . -
) Iap data €2014 Google, NEG
Maps: Real-Time | Performance | Inwentory 120000 L J | | il . u
Freeway Details !
100000 | 1 | | | 1

Directional Distance 448.4 mi = 1 Fup

Contrallers 155 &  aoooo ) | bica | ]\

Stations 367 § i | r

[Detectors a1g .é’ &0000 o T

Quick Links <

Wi f of 115-5 “o0m0

=w this page for another part of 115-5... &
1009

iew this page for another freeway. .. X 20000

View opposite direction of travel 5
340 330 320 30 300 290 280
Tools
. Pastrile (Abs)
Holidzys o ) % Days Used m— Prov, AASHTO —s— Mad. ASTH Std
Systern Administration ASTM Std 1442 —+— Sum of 24 Annual Avg Hours —s— Mad. Prov. ARSHTD —a—
Y-Scale: = Auto Min Max W Lines [ Points [ Grid
Related Planning Analysis Reports: AADT « Spatial AADT ]
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Long-term Trends: AADT

« And you can export to KML to see the AADT data on a map

American -FGrL :
2 %afjd@n_ L \ g
'f‘ irf.ﬁ '3\ R S
_ @O . N

.Salt Lllake

-
..._.;.-» P

© 2014 Googlé
Image-tandsat

Innovation for better mobility




ITERIS
Performance Measurement: Operations Tools ‘%S—-\

Ramp Metering >

Ramp metering analysis lets users compare ramp data with data
and performance measures from nearby stations.

Managed Lanes
Dashboard >

The Managed Lanes Dashboard monitors the performance of
HOV lanes and other managed facilities. Includes overall and
peak congestion, weekly performance timeseries, weekly demand
time series and weekly ratio of demand.

Freeway Service Patrol >

The Freeway Service Patrol (FSP) beats dashboard summarizes
performance of freeways that are patrolled by roving tow trucks
that help stranded motorists, clear debris, and assist Highway
Patrol with incident response during peak hours.

Lane Closures >

Lane closure reports provide visibility into the quantities and
types of lane closures that can be grouped, measured and
compared.
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Operations Bottleneck Tools: ITERIS

Ramp Data and Metering

ITERIS

Flow (Veh/5Min)
6,048 Lane Points (100% Observed)

 Ramp metering G pems
On Ramp Station 1389 - NB I-15 @ 9000 S (ON RAMP) - I15-N
on Ramp Station 1389 - NB I-15 @ Thu 05/01/2014 00:00:00 to Wed 05/07/2014 23:559:59

* In the morning from - - - - -

Current Location
6:30am-9:15am S | |
Y W
* Is it working? .
v = N § =
; o = | ¥ E 2 £
* If yes, during AM peak ES | ,
e
on-ramp flow should be ...
if
restricted G ot d , _ | | »
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Salt Lake County 250 T T T T T T T
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]
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H Lane Detection ﬁn
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1 1 80071 Passage S
2 2 80075 Passage
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M 7 10600 5 10000 S EITTN 4 Hasatch Street TZO0 5
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Quick Links o i gu}! """" E E { -Dc;
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Operations Bottleneck Tools:
Dashboard Visualizations

iPeMS "=

v Calfornia > District > D4: Bay Area
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Visualizations: Map Based ITERIS
Bottleneck Identification

- irel T\ 16:00-21:00
Third-party speeds

(e.g. Nokia HERE) ~CE=mm - ==
 Full road network T
graph L :
 Forecast recurrent
bottlenecks 1k o
el B
. N
.
- |
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ITERIS
Bottleneck detection: Generalize to road network

* Previously: limited to
single linear road (e.g.
sequence of detectors)

Linear bottleneck on freeway mainline
(Toll booth of Richmond bridge)

 (Generalization: Look for -
queue on all parts of
network upstream of
bottleneck

Linear bottleneck not on freeway mainline (Dumbarton bridge)
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ITERIS

“Nonlinear” bottlenecks

» We also see bottleneck-like conditions with multiple,
branching queues (i.e. on and off mainline)

Bottleneck with nonlinear queue
(US-101 & SR-92)

\
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Operations Bottleneck Tools: ITERIS
Regional Passenger & Freight Planning

U3 CA > County > San Bernardino DATATYPE:

PERFORMANCE MEASURE: [« ted %
2013 CONGESTED FREEWAY MILES (FREIGHT) e SRR
sep Monthly Average (weekdays)
Last Year: 15.1%
Current Year: 19.0%
N " _________....—-—————.
« - — - s B
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Operations Bottleneck Tools: ITERIS
Regional Passenger & Freight Planning

FEBRUARY

T T (T (T )
T 3.90%

TRAVEL E
80 %
1.29
60 % m
 month change 1 year change
TIME
Il Range -8 This Month == Previous Month -8 Previous Year | month change 1 year change

Innovation for better mobility




Bottlenecks, Congestion, Travel Time and ITERIS

Measures for Routes and Corridors

Time Series >

The time series plots allow the user to show volume, delay and
other variables over time by individual lane or aggregated by
direction and lane type.

Contour Plots >

Visualize traffic speeds from traffic sensor data through contour
plots that show congestion, bottleneck and incident patterns.

Departure Time Series >

Departure Time Series lets users see the variability in travel time
for a specfied time of day.

Lane Requirements Chart
(Planning for Closures) >

Determine the number of lanes to keep open during construction
based on capacity and demand on the freeway.
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I-15 SB Weekdays: SLC to Draper January
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ITERIS

Using Delay to Show Bottlenecks

= \ehicle Speeds Under 55 mph

Vehicle-Hours = Vehicle Volumes X Additional Travel Time
All Days: |-15 SB SLC to Draper
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ITERIS

Cumulative Delay

SR 201
‘ Merge I-15 SB Delay December 2012

N\ Direction of Traffic 3500

3000
-215 A
——— Merge 2500 %
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1000 &

<)
S
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ITERIS

Cumulative Delay
= I-15 SB Delay December 2012 —

mMWeek1l mWeek2 ®wWWeek3 mWeek4

—_—
Direction of Traffic >

Delay (Vehicle-Hours)




ITERIS

Bottlenecks: Timeseries Contour Plots

Aggregated Speed (mph) for [15-5 (91% Cbserved)
Thu 05/22/2014 06:00-18.59
Traffic Flows from Bottom to Top

290 f ¥ 1 |
g 295 = - ¢ 4
(@)
g
g 300 = Iength of 1
O queue —— T~ Congested period
= i 10 miles | 3:30-6:30pm
u 4
310 = ¢
315 £ . . = =7 '
06:00 09:00 12:00 1500 18:00
Time
I ¢ : ]
0 10 20 30 40 S0 60 70 80 90
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Aggregated Speed (mph) for I830-M (59% Ohserved)
1o/11/2006 00:00-15:59
Traffic Flows from Botbtom to Top

Contour Patterns .
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Long Term Timeseries Contour Plots

* Looking at recurrent
bottlenecks

The same queue, but on the
Friday before Memorial Day
it stared earlier and lasts
longer

ITERIS
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Travel Time: ITERIS

Time of Day Timeseries

 Showing travel time
over the course of the
day, over many days

« Can see the ridge that
s the morning
commute

[nterchange to 4800 S
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Case Study: ITERIS
|5 SB Santa Fe Additional Lanes

Travel Time tmind

« SB I-5 approaching San Diego is a heavy AM
commute route

* Where SR56 merges with I5 is especially bad

« Over time, demand has risen along with
congestion

« Plotting the weekday AM travel time per quarter
over 7 years

Travel Time Departures, Avg (96% Observed)
Segment Tuype: Route, Segment Mame: [-5 Morth CoastizZ) - Southbound
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Case Study: ITERIS
|15 SB Santa Fe Additional Lanes

. . .
DeCIded to do a ConStrUCtlon ©) PeMS: California > I-5 North Coast(2) - Southbound > Route Configuration, - Mozilla Firefox
File Edit Wiew History Bookmarks Yahoo! Tools Help

project to add a lane in the e . i T & B
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e r g e GEEY Performance Measurem 5 f HOME RESOURGES HELF FEEDBRAGK ACCOUNT LOGOUT

. . 5 North Coast(2) - Southbound > Route Configuration
« Construction done during the

Su m m er Of 2007 District 11 Route Information Map of Segments
I-5 Harth Coast(2) -... Districtihr

 We can compare the "Before" g

California

Route 'I-5 North Coast(2) - Southbound'

Routes
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Ramp Length|0.0 Miles
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« And "After" scenario (timeframe by
was September/October 2008) ‘

« Here we're showing a “route” e —
that has been defined in PeMS Field Element Viewsr
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for that section of freeway Holdays
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Case Study: ITERIS
-5 SB Santa Fe Aux Lanes Open

« Extended the travel time plot through 2008
« Can see a significant decrease in travel times

« Graphs and charts are used to present to decision makers and public officials that efforts
by the DOT and MPO are effective

Trawvel Time Departures, Avg (965 Ohserved)
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ITERIS

Contact Information

Scott Perley
Product Manager, iIPeMS
lteris, Inc
570-470-4081
sip@iteris.com
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