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Presenter
Presentation Notes
Data – What to do
Introduce Florida, CFL, SunGuide, Local Agency, Signals


TSMO Data Initiatives Program

Objectives:
— Extract value from the Big Data sources available to us
— Take Action! - Go beyond reporting
— Automate Traffic Operations

Key Strategies:
— working with people,
— make things consistent,
— solve meaningful problems.

Approach
— Start small and build on knowns

— focus on user needs serving us, other offices, other agencies — our
clients

— adhere to systems engineering process, ROADS program, USDOT
guidance

— leave behind a platform to grow and on which to incorporate
additional technology
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Here’s how the building blocks – conceptually – fit and talk together


Data Fusion Environment – 
Collect one; share to many
Dashboards – several dashboards will connect to the DFE to share data and analysis. 
multi-modal dashboard
Dashboards for all levels of stakeholders
User-customizable analytics methodology, now in real-time
CV,    IMC,    ATSPM,     ITSIQA,
RICMS is the flagship project that realizes our program objectives:
Extracts value from Big Data Sources including the Connected Vehicle data and other data sources available from the DFE
Takes action! Not just informing people via 511, but retiming traffic signals!
Automates the entire process… except for the required human approvals; 
which is exactly what we want, for now…
Elevator operator story



: * How to use Big Data for
B'g Data Transportation?

Analytics MU . 5 Use Cases

» Subject Matter Experts
— ldentify problems
— Ask relevant questions
— Prioritize research

Value of Data

* Model and Visualize
w/ multiple data sets
— Geospatially
joined
— Aggregation
strategies
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The R-ICMS System’s Mission is based on a couple of operational processes

Operational Processes:
1. Data Collection, from numerous sources

2. Incident Detection and Response:

Detect incidents or, how do we say it nicely, opportunities for improvement in the transportation network, specifically 
non-recurring congestion on freeways and arterials
Recurring congestion in arterials

Develop a diversion route response plan

Use as many available resources, controls, and levers as we can
traffic signal timing changes “flush plans” along adjacent corridors
Connected Vehicle Traveler Information Messages, 
DMS, 511, and all other info dissemination channels
Ramp Metering (future)
Hard shoulder running (future)
Managed lanes pricing deactivation (future)

3. Signal Optimization Tool – ran out of space for graphics on this slide so, we’ll cover that later


Non-Recurring Incident Detection & Response

Design Time:

— Repository of Response Plans having Diversion Routes

— Rules engine mapping event attributes to response plans
Run-Time:

— Rules Engine Selects response plan for active incident

— Mesoscopic simulation engine predicts measures of
effectiveness 30 minutes into future

— Operator and Agency Approval obtained prior to activation

-g-Ge-0%§

Detect ICM Recommend ICMS Operator

- Agenc
Event Diversion Route Review g y

Approval Flush Corridor

Timing Plan
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Let’s Quickly drill into the First Operational Process – Incident Detection and Response

Design Time – 
this was one of the separate building blocks 
we contracted with Kapsch for them to do since their team built the ICMS-like systems in San Diego and Dallas
What they did was – (see slide)
Run-Time – 
You can see the workflow at the bottom of the slide (talk through the steps)
The Recommended Diversion Route is where the intelligence happens
Fully vet the proposed response plan before activation


» Separate offline process

e Grouping and clustering time
Intervals

— Based on similarities of traffic
demand and capacity

— Considers every approach in the
Intersection

* Highway Capacity Software
used for recommended offsets
and cycle lengths

* Traffic Engineer Role:
— Review,
— Make adjustments,

— Request recalculate measures of
effectiveness

— Approve and Implement via
local agency traffic signal ATMS

Signal
Optimization
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The Second Operational Process – the Signal Optimization Tool 
Not really that many graphics after all
something the agencies wanted; helped to get their much-needed buy-in for the entire system
Differs from the incident response operational process in that:
Not real-time, and it
Actually optimizes timing plans based on recent historical analysis, not just selecting from existing plans


Intersection Signal Timing Recommendation

— Integrated Corridor Management System PLEASE RECALCULATE CORRIDOR
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One of many review screens
Purpose of this one is to review and even modify the timing plans recommended by the Signal Optimization Plan (SOT)


Stakeholder Coordination & Agency Approval

i‘ Central Florida

A "CONSORTIUM

System Concept and
Design

Response Plan
Development

Operations...

— Integrated Corridor Management System

Limited Access Roadway Incident - Corridor Diversion Response Plan — Approval Status
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Approval screen for the ICMS operator so they know who they are waiting on while tapping their foot. 
We have a host of local maintaining agencies that operate signalized intersections within their jurisdiction
Approval request sent to their POC, likely their traffic engineer
Approval methodology for handling time-outs


* Incorporate additional
operational incident response
treatments to the system

- Ramp Metering
— Hard shoulder running
— Managed Lanes Pricing

— Non-recurring congestion on
the freeway treatments

e Artificial Intelligence

— Response Plan Selection and
Evaluation

— Signal Timing Optimization
e Full Automation

e Monetize Information,
Analytics and Insights

* Help other VHB offices Rinse
and Repeat for their clients!
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Screen 1: Operations Dashboard Home Screen

Operations dashboard contains the hub of status information, and as a starting point to access other operational information and interaction.

Map Layers can be enabled or disabled to populate the map with information from various data sources. The most popular few sources will be displayed within the menu, and the many other data sources can be enabled through a separate pop-up (not shown) accessible from the menu item labelled with “More Sources…”. 

The information feed contains a wide variety of information relevant to the user. Incident response plans, corridor optimization recommendations, and other user’s comments to recommendations are all types of information that can be included as an item in the information feed.


Pre-defined corridors are automatically analyzed in the background. The System Administrator can tweak parameters that guide the automated process (date/time, etc.)

The user can request a analysis, specifying the parameters of which corridor, signal set, date/time range/pattern, etc.. A new screen, and a menu item to access the new screen will need to be added for the user to request the analysis, but is not shown.

Once a periodic or manually requested corridor optimization analysis is complete and applicable to the user (permission-based), a note in the information feed is added to inform the user so the user can access the analysis as shown in the following screens.

When an incident response plan is available, an additional notification is presented at the top of the screen to indicate urgency and provide immediate access to the response plan recommendation screen.



Integrated Corridor Management System

Corridor Optimization Strategy Recommendations
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Screen 2: Corridor Optimization Strategy Recommendations  

These corridor recommendations are the output of the algorithm used by the periodic corridor optimization process, or by manually requested analysis.
The system Administrator can tweak parameters that guide the automated process (date/time, etc.), while users are presented with a set of parameters for invoking the algorithm by request.

This Corridor Optimization Strategy Recommendations screen has a table of all corridor recommendations along with the analysis parameters and results, including: date/time pattern, FIT improvement, Applicability, Level of Service (LOS), Delay, and Agencies who would need to be coordinated with to invoke the response plan. The values representing the agencies will be displayed with an indication of the status of the approval from that Agency. Each recommendation in the table will also have the Requested By field showing who requested the analysis. If the automated periodic optimization process requested it, System will be displayed. If a recommendation was modified or rejected, the modified recommendation will be added to the list and the original recommendation will remain, but with an indication that it was modified or rejected.  Below the list of corridors, the map is zoomed and centered around all of the highlighted corridors having strategy recommendations. When the user clicks on a corridor, the GO TO CORRIDOR button becomes enabled and the map highlights only the selected corridor and zooms around the corridor selected. When the GO TO CORRIDOR button is pressed, the Intersection Recommendation screen appears. The SHOW ALL CORRIDORS button allows the user to zoom the map back out to show all corridors.
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Corridor Recommendation — US 17-92 — by System — 24/7 all days from 11/1-1/19
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Screen 3: Corridor Optimization Recommendation

This screen shows the details and the performance analysis of the recommendation for the corridor. The corridor and the date range and the date and time pattern are indicated in the screen title. 
The heat map shows the selected color coded performance metric for each intersection. Hovering over the heat map will show the numeric value represented by the color. The performance metric for the corridor can be changed by the drop down at the top. Below the heat map, the table shows performance information for each intersection and for the aggregated corridor, including the FIT Improvement, the Applicability, the Level of Service (LOS) for the average and the worst time interval, the delay for the average and the worst time interval, and the agency maintaining the intersection. The action buttons allows the user to adjust the offsets for the corridor or the splits for each intersection. The overall analysis has the date and time interval used in the recommendation, while the day/time pattern can be changed with the Day/Time Pattern drop down in order to view the performance information for specific date/time patterns in the graphs and tables on the screen. 

On this screen and many others, users may also comment using the comment (notepad) icon.  This action may appear in the information feed shown earlier.
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Corridor Offset Recommendation — US 17-92 — 24/7 all days from 11/1-1/19
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Screen 4: Corridor Offset Recommendation 

The ICMS shall recommend offsets based on an algorithm such as the Purdue system’s link pivot algorithm and display details about the recommended offset with performance or fitness information for the user to review, and even adjust. The corridor has recommended plan sets that include a plan for each intersection. The plan set can be selected using the drop down in the top to show details and performance information for the plan sets, and allow the user to adjust the offsets. 
The RECALCULATE PERFORMANCE METRICS button will be enabled when one or more offset values are changed, and when clicked, will update the performance information using the modified offsets. 
The COMMENTS button will allow the user to make a comment that will be shown to other users when they access this offset screen for this corridor recommendation. The comments can also appear in the Information Feed.
The SAVE button will be enabled when the user makes changes to the offsets and recalculates the performance metrics; and when clicked, will save the changes to the recommendation. Changes made to a recommendation by the same user will be saved into the current recommendation. Changes made to a recommendation requested by the system or a different user will be saved as a new recommendation and the original recommendation will be flagged as modified.
The REVERT button will be enabled when there are unsaved changes to return to the last saved state of the recommendation, or the original recommendation if no changes were saved.


Integrated Corridor Management System

Intersection Recommendation - US 17-92 at Fairbanks — 24/7 all days from 11/1-1/19
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Screen 5 Intersection Plans Recommendation

The Intersection Plans Recommendations screen shows the details and the performance analysis of the recommendation for the corridor. The intersection and the date range and the date/time pattern are indicated in the screen title. The overall analysis has the date and time interval used in the recommendation, while the day/time pattern can be changed with the Day/Time Pattern drop down in order to view the performance information for specific date/time patterns in the graphs and tables on the screen upon clicking the RECALCULATE PERFORMANCE button. The intersection diagram in the upper left shows the basic geometry of the signal, including the storage and average max queue. The MIMS button allows the user to log an maintenance ticket to investigate a non-working detector within the intersection. The CAMERAS button allows the user to launch the camera videos at the intersection. The MAP button will launch a map of the intersection. The heat map shows the value of the selected performance metric for the approaches and the aggregate for the intersection. The top table shows the new recommended plans and the their FIT improvement and the applicability that they would be used. When the user clicks on a recommended plan, the bottom table shows the existing plans that would be overridden by the selected new plan, and the same performance information for the time during which the recommended plan will override the existing plan. Also, when a recommended plan is selected, the splits diagram is shown for that plan with controls for the user to make adjustments. The SAVE, REVERT, and BACK buttons work the same as with the offset screen, allowing the user with permission to save a new recommendation and then modify it, or revert to the last saved state of the recommendation, and go back to the corridor recommendation screen. If a recommended plan is changed, the user will receive a notification (depicted here) to recalculate performance along its corridor.  When an existing plan is selected, the split diagram is shown for the selected existing plan at the bottom right.�


Integrated Corridor Management System
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Screen 6: Home Screen with Limited Access Roadway Incident Response Plan Notification Banner
Once the DSS identifies a limited access roadway incident and a response plan to address the incident, the home screen will indicate that a response plan is available as a banner at the top of the screen, and as an entry to the Information Feed. The information feed can contain Comments, traffic incidents, and planned events such as concerts and football games. The banner or the item in the feed can be clicked to launch a new screen with more details focused on that clicked item. 
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Screen 7 – Limited Access Roadway Incident - Corridor Diversion Response Plan Details

The Limited Access Roadway Incident - Corridor Diversion Response Plan provides information regarding the response plans available to respond to the incident.  The response plans are shown in the top table along with their predicted performance metrics, number of signals affected, and the Agencies needing approval to invoke the plan. The top plan is the one with the highest MOE improvement over current conditions and is initially selected, but the user can select any plans available. The selected plan will have its response plan items depicted on the map and shown in the bottom list along with the item’s attributes, such as the current device or system status, the proposed change or invocation to the device/system, the agency whose approval is required for that invocation, and the ability to deselect items to be included in the plan. Filtering and sorting should be provided as controls in the table header, and a scroll bar will appear if needed in either table. Once the plan is reviewed, the user can approve the plan based on the agency the user represents. Clicking VIEW APPROVAL STATUS will display the details of the plan’s approval status. The values representing the agencies for the response plan in top table and the agency for each response plan item in the bottom table will be displayed with an indication of the status of the approval from that Agency. The RESPONSE PLAN SCHEMATIC will launch a detailed response plan schematic plan for review. Other types of response plan items not shown here include hard shoulder running, bus bridge, transit signal priority, express lanes pricing deactivation, and other items included in the response plan schematic.  If the user clicks on the Flush Plan 6x link in the Item Detail column, the Diversion Route Corridor Flush Plan Details screen appears.  
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Corridor Diversion - Flush Plan Set Details — I-4 Frontage Rd near Fairbanks
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Screen 8 Corridor Diversion - Flush Plan Set Details

The Corridor Diversion - Flush Plan Set Details screen shows the details and the MOE performance analysis of the flush plan set. The table includes each intersection having a flush timing plan in the plan set, and includes the existing plan’s and the new plan’s cycle length and offset, and the intersection’s MOE Improvement.  The time-space diagram in the middle is displayed for the flush plan set and additional details including the new cycle length, master controller, and overall MOE improvement is presented to the far left. The user can select an intersection from the table on the upper right to see details regarding the intersection’s flush plan at the bottom of the screen. The intersection diagram is displayed with the storage and average max queue length for each approach, and the split diagram for the new plan and the existing plan is shown on the bottom right for the selected intersection.�
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Limited Access Roadway Incident - Corridor Diversion Response Plan — Approval Status
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Screen 9: Limited Access Roadway Incident - Corridor Diversion Response Plan – Approval Status

The Limited Access Roadway Incident - Corridor Diversion Response Plan – Approval Status displays a table with each agency needing approval, along with the time they approved or rejected the item(s), the point(s) of contact with their phone number, and the approval status of the items they are approving by being placed in the appropriate column. The items are either pending approval, rejected, or approved. 
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Screen 10: Home Screen with Arterial Roadway Incident Response Plan Notification Banner
Once the DSS identifies an arterial roadway incident and a response plan to address the incident, the home screen will indicate that a response plan is available as a banner at the top of the screen, and as an entry to the Information Feed. The information feed can contain Comments, traffic incidents, and planned events such as concerts and football games. The banner or the item in the feed can be clicked to launch a new screen with more details focused on that clicked item. 
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Arterial Roadway Incident Response Plan
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Screen 11: Arterial Roadway Incident Response Plans

The Arterial Roadway Incident Response Plans screen shows the user a set of recommended response plans to respond to an arterial roadway incident. The table contains each response plan along with the performance metric improvements predicted and other attributes of the response plan. The user can select a response plan in the list. When a response plan is selected, it is depicted on the map. The user can then click the response plan name to view more details of the timing plan set in the Arterial Roadway Incident Response Plan Details screen, approve the response plan, and check the approval status of the response plan – much like the limited-access roadway incident response plans screen.
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Corridor Diversion - Flush Plan Set Details — I-4 Frontage Rd near Fairbanks
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Screen 12: Arterial Roadway Incident Response Plan Details

The Arterial Roadway Incident Response Plan Details screen shows the details and the MOE performance analysis of the arterial roadway incident response plan timing plan set. The table includes each intersection having a timing plan in the plan set, and includes the existing plan’s and the new plan’s cycle length and offset, and the intersection’s MOE Improvement.  The time-space diagram in the upper middle is displayed for the plan set and additional details including the new cycle length, master controllers, and overall MOE improvement is presented in the upper left. The user can select an intersection  from the table to see details regarding the intersection’s recommended timing plan at the bottom of the screen. The intersection diagram is displayed with the storage and average max queue length for each approach, and the split diagram for the new plan and the existing plan is shown on the bottom right for the selected intersection.�
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