
MAP-21 Visual Analytics (and beyond the PM3)
Michael Pack, Director of CATT Laboratory

. 

Enabling agencies through
better communication,

data-based decision making, 
advanced insights discovery, 

and enhanced operations
and planning capabilities.



• Tools & Tech Support
• MAP-21 reporting tools including:
• Additional Tools for deep-dive 

analytics

• Additional INRIX NPMRDS v2.0 
Data

• Jan 2016 – Jan. 2017 
• Beyond the NHS (all TMCs) data set
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Competitive Procurement with AASHTO
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Other NPMRDS Use-case Examples

• System Performance Reporting
• Problem Identification
• Project Prioritization
• After Action Incident Review
• Before & After Studies
• Operations
• Travel Time Analysis
• Work Zone Impacts
• Significant Event Analysis
• Public Information Campaigns
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Real-world
agency use cases
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Work Zone Impacts dynamic charting with a wide range of display options

The $2B I-95 
Reconstruction project 
in Philadelphia, PA 
caused 20% - 45% 
increases in peak 
period travel time.

These charts were 
used to help justify 
increased transit 
spending for extra rail 
cars to help mitigate 
construction impact. 

One click to change chart type, layout or add tooltips. View seven different metrics and include 5th/95th or 25th/75% percentiles.
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Infrastructure Failure Impacts estimate the cost of delay due to congestion

View by vehicle type (passenger, commercial, all), display results for six metrics, click on any cell for summary of all metrics.

Typical Thurs. UDC = $5M-$6M
Bridge Collapse Thurs. UDC = $7.2M; Fri. UDC = $7.8M 

(with PM rush starting 2-3 hr. sooner than normal)
User delay 

increased by ≈20% 
on Thursday & 

Friday

Cost & Delay Impacts of the I-85 Bridge Collapse in Atlanta, GA



I just spend $200M, and all I got was this…

• You just spent $200M on a 6-month major road 
widening project along that corridor you (and 
everybody else) hate.  Some commuters are now 
complaining that things haven’t improved---in fact, 
they claim things have gotten worse. You can see the 
headlines now:  “$200M fattens road, shrinks 
commuter patience!”  

• What can you produce to show the true impact of this 
recent investment (positive or negative).
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MOBILITY IMPROVEMENT INVESTMENT:
BEFORE & AFTER DOCUMENTATION FOR

REMOVAL OF 3 SIGNALS ON GARDEN STATE PARKWAY
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http://www.newsworks.org/index.php/local/new-jersey/71797-project-to-eliminate-traffic-lights-on-new-jerseys-parkway-nears-halfway-mark


Download Data for 
the Garden State 
Parkway
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7 Saturdays before work to remove 3 signals
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7 Saturdays during work to remove 3 signals
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Work Completed
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http://www.newsworks.org/index.php/local/new-jersey/71797-project-to-eliminate-traffic-lights-on-new-jerseys-parkway-nears-halfway-mark


7 Saturdays after removal of signals
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Another 7 Saturdays after removal of signals
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BEFORE
(summer Saturdays)

AFTER
(summer Saturdays)
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Integrating Output into Reports to 
“tell your story”

• Elevator Pitch Brochures
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After Action Reviews

• There’s just been a really bad incident up on I-495.  The roads 
were closed longer than most people would have thought, and 
it’s unclear 1) what the impacts were, 2) why the road needed to 
remain closed for that long, and 3) could anything have been 
done to improve it?

• What can you produce?
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Continuous Improvements through AARs
Maryland, State Highway Administration:  I-495 on the American Legion Bridge

Wednesday, November 23, 2016







UDC on I-495 up I-270 (not including other 495)

• Normal Delay =  $150k

• Total this day = $1.2M

• Extra resulting from this event = $1.05M 
• This is conservative as it does not:

• Include extra delay on 495 to the east
• Delay on other arterials
• Excess fuel consumption
• Emissions
• Secondary incidents

https://vpp.ritis.org/delay-analysis/report/49ac6332-dce3-4c11-90b4-844f51cafd47/


Pre-Thanksgiving Travel Advisory

• Thanksgiving is a few weeks away.  The PIO in your 
agency wants to put out a press release reminding 
travelers of the expected travel conditions during 
Thanksgiving week.  What can you produce for the 
PIO?
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Predicting holiday travel

Using the VPP Suite and RITIS apps, you can create graphics like this:

T U E S D AY
11.22.16

Avoid  3PM – 7PM!

I N S I G H T
Worst time between 

4pm – 6pm

Heaviest congestion 

on I-695                 
(between I-95 & I-70)

W E D N E S D AY
11.23.16

Avoid  2PM – 5PM!

I N S I G H T
Collisions are

47% higher
than normal, 

statewide.

Drive carefully!

T H U R S D AY
11.24.16

Great day to drive!

I N S I G H T
Low usage all day.

F R I D AY
11.25.16

Great day to drive!

I N S I G H T
Low usage all day. 

Black Friday shows a 
lower usage than an 

average Friday. 

S A T U R D AY
11.26.16

Great day to drive!

I N S I G H T
Low usage all day; 

only minor 
congestion on I-95.

S U N D AY
11.27.16

Drive Carefully! !

I N S I G H T
Moderate usage all 

day, I-95 SB north of 
the city congested 

12PM to 7PM.
Collisions are            

12% higher than 
normal, statewide.

M O N D AY
11.28.16

Avoid  3PM – 6PM!

I N S I G H T

  

Worst time between 
4pm – 5pm

Heaviest congestion 

on I-695

“Thanksgiving holiday travel is expected to increase from 2015 by 3 percent 
in Maryland, according to AAA Mid-Atlantic. That’s 31,000 more 
Marylanders on the road from Wednesday, November 23, through Sunday, 
November 27.”

As quoted in BMC’s “Cog Quarterly” (Fall / 2016)

Thanksgiving Week 2016   
Interstate Travel Forecast for the Baltimore, MD region
(Based upon an evaluation of Thanksgiving week in 2015) 
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Significant Event Analysis heat map for temporal / spatial performance evaluation

≈90 miles

3 PM 10 PM

N
BSB After the eclipse in SC, I-95 
experienced significant 
congestion between I-26 
and US-17 (SB) compared 
to the previous two 
Mondays.








Pros and Cons of the NPMRDS 

• Great for analysis, with a few caveats…
• only on the NHS network (though you can purchase more)
• You must be willing to wait a little while to conduct your analysis
• Occasional temporal gaps (no imputation) which makes certain types of 

analytics tricky
• You need to be okay with 5-minute granularity
• Real-time monitoring isn’t feasible (because the data isn’t real-time)
• Visualization tools help increase utilization and speed of the analysis, but they 

certainly aren’t mandatory



Michael Pack, Director
PackML@umd.edu

mailto:packml@umd.edu
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