
SANDAG C-PeMS Project
Integrating ICMS with PeMS

Karl Petty, Iteris

Status Update, Jan 22nd, 2014



Confidential 2

Project Goals
1. Computation of corridor performance across

modes
• Multi-modal performance measures

2. Visualization of performance
• Highlight performance issues

3. Ability to “replay” events and responses
• Useful as a training platform to look back at what

happened
All done by integrating data into PeMS and then extending

PeMS to have additional features
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RAMS

REMS

511

RTMS
• Bus AVL
• Schedule Adherence
• Selected Stop/Route Data
• Panic alarms

Freeway Congestion
Freeway Incidents
Travel Times
Planned Events
CCTV Imagery
CMS Status

Arterial Congestion
Intersection status
System alarms
Local traffic advisories

FMS

Intelligent Virtual Corridor TMC (GUI)
XML Data (3rd Party Applications)
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One-way IMTMS interface
Two-way IMTMS interface
DSS control interface
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SPS

CPS

RMIS
LCS

Congestion Pricing
System
• Toll
• Travel Times
• Events

Lane Closure
System

Regional Arterial Mgmt

Ramp Meter Information
System

Regional Transit  Mgmt System

Freeway Mgmt System

Smart Parking System

Regional Event Mgmt System
• CHP
• Transit
• Express Lanes
• Congestion Pricing
• Arterial Construction

New or Upgraded System

ATTS
Arterial Travel Time
System

Weather
NWS

ICMS Context

NPS RTSS

Network Prediction Real-Time Simulation

PeMS
Performance Monitoring Sys.
• Performance measures
• Visualizations
• Storage of predictions and events
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Progress
§ Configured SANDAG ICMS GIS network into PeMS
§ Collected and aligned many, many different data sources
§ Computed additional performance measures on top of new

GIS network
§ Implemented full “Corridor PeMS”
§ Captured the predictions coming out of the ICMS system
§ Captured the response plans coming out of the ICMS

system
§ Visualized the response plans
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Data Collection – many types of feeds
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Monitoring the Feed Status
§ Need to monitor

all of the feeds
flowing in

§ Under the
corridor in
PeMS users
can see the
samples
received over
time
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Computing Measures
§ Wanted measures on many different modes on

top of the ICM GIS network
§ Freeway link measures
§ Arterial link measures
§ Transit route measures
§ Measures about events (eg: count of the number

of incidents)
§ Measures on routes across modes
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Freeway Link Reports
• The user can specify the quantity,

granularity and date range for the
detailed link report

• Quantities are selected from the
drop down list

• Contour plots over freeway sections
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Arterial Measures
• We’re receiving real-time

flows from some arterial
links

• We know the currently-
applied static timing plan for
some signals

• When available, the
combination of these allows
us to estimate link
performance

• Top plot is showing the
green time by approach for a
link

• Bottom: V/C ratio on link
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Transit Routes
• One can see transit

routes listed by transit
agency (MTS)

• This is throughout the
region
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Transit Route Report
• Each transit route has

a detailed reporting,
where 1 or 2
quantities can be
displayed for
comparison
(scheduled vs
measured)

• These quantities can
be selected from drop
down lists

• Currently showing
scheduled vs actual
miles for Route 10
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Transit Route Travel Time
• Each transit route has

one or more service
patterns

• Travel time is reported
by service pattern

• Scheduled travel time
can be compared with
the measured one
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Route Reports
• Routes span links: either freeways

or arterials or both
• Route details are specified on the

left panel, including the route map
• Reporting quantities are to be

selected from the drop down list
• Granularity and date range can also

be specified
• Top: Travel time versus time
• Bottom: Travel time versus time of

day
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Incident Reports
• Standard reports of different

types of events
• Broken down by organizational

ID
• Here we’re just counting

incidents
• Top: versus time
• Bottom: versus time of day
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Corridor PeMS
§ Define multi-modal corridors in PeMS

• Database entity in PeMS to define parts of the transportation system to measure
§ Enable the ability to navigate to a “corridor” to see performance measures
§ Soon to have it’s own performance dashboard
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Capturing Predictions
• We’re capturing and storing the predictions

that are made every 5 minutes (for
15,30,45,60 minutes out)

• Users can show those predictions for any day
in the past against the measurements on the
link (if available)

• Here we view predictions and compare them
with the measured data

• Time slider at the bottom allows the user to
specify the time of the prediction

• Bottom plot compares the flow prediction
made at 7am on 11/22/2013 for the next hour
with the flow measured on that day
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Response Plan Capture and Visualization
• Ribbon on top shows

timeline
• Users can select a day

and time
• Events during that

time period show up
on map

• DMS, signals, ramp
meters can be toggled
to be displayed on the
map

• Details of ITS element
configuration and
status are displayed in
the information panel
on the right
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Executive Summary
§ Status

• Working on features with Peter and Alex now
• Beta will be available on Caltrans’ instance of PeMS

soon
§ Features still in progress

• Computation of corridor-wide performance measures
• Computation of simulation “quality” performance

measures (ability to track final differences over time)
• Finishing visualization of response plans


