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Big Data 
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Systems 
Integration

Performance 
Management

OUR MISSION

We support national, state, and local 

efforts to provide safe and efficient 

transportation systems through 

improved operations and 

management by means of research 

and development, technology 

implementation, training, and 

education.
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Lab-only: 40+ full-time professional staff 

(programmers, IT, UX designers, customer 

service, and managers), plus 30-60 students...

...and 50+ affiliated researchers nearby 

(and growing)
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RITIS
Fusion & DSS



1. XD probe data overview and benefits

2. New display formats from Purdue

3. PennDOT’s needs for corridor performance monitoring

4. New analytical tools on the RITIS Platform
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Two advantages over “traditional” probe data:

XD Vehicle Probe Data

2. Shorter segment lengths

1. Increased network coverage

XD – 29 segments          TMC – 16 segments
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• greatly reduce cost and effort to collect signalized corridor and 
intersection performance data

• be the basis for continuous monitoring of signalized corridor and 
intersection performance

• replace simulation models with real-world observations of 
performance

• improve SMART signal control

Benefits of XD Probe Data

Because XD can assess the performance of corridors down to the 
intersection level, it potentially can:
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Travel Time Comparison, Time 1 vs. Time 2
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Reliability Measurement – Interquartile Range (IQR)
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Reliability Comparison – T2 is less reliable
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Application: Signal Re-timing

(PennDOT slide / 
Steve Gault)
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(westbound US13 through Philadelphia, 6:00 to 9:00 a.m., 2-month periods)

RED = Spring (schools open)

BLUE  = Summer

GREEN  = Winter / holiday (Dec-Jan) 

Example 1: Display of Seasonal Variations

SLTT
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1. High-definition probe data overview and benefits

2. New display formats from Purdue

3. PennDOT’s needs for corridor performance monitoring

4. New analytical tools on the RITIS Platform

Topics for Today



PennDOT objective:

Develop an automated procedure to monitor 

and compare the performance of individual or 

sets of arterial corridors anywhere in the state, 

tracking both congestion (travel time) and 

reliability
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• Find and quantify poorly performing corridors for any time period

• Show the impact of signal timing changes (before-after studies)

• Evaluate the impact of work zones (before-during studies)

• Assess signal timing plans by time-of-day

• Identify and rank segments/intersections with largest change in 
congestion and/or reliability between any two time periods

• Visualize the relationship between congestion and reliability for 
any corridor 

Desired Capabilities



Research / Proof of Concept

• 138 “Super-Critical” corridors in Philadelphia area

• Covered 2,184 signals on 766 miles of arterials

(PennDOT slide / 
Steve Gault)



Probe Data Options • Pennsylvania INRIX coverage

• 25,000 TMC segments = 16,600 miles

• 112,000 XD segments = 23,200 miles (20,200 on arterials)

(PennDOT slide / 
Steve Gault)



PennDOT Decision for Arterial Corridors

We will use XD segments and the Purdue analytical 

procedures to monitor and compare the performance 

of arterial corridors anywhere in the state.

Next, we need this to be automated, scaled up, and 

distributed for use by agency staff statewide.
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1. High-definition probe data overview and benefits

2. New display formats from Purdue
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What we have today

Available Today

Available Today

1.

2.

(More under development)
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1. Travel Time Comparison

Available Today

Available Today
Explore the congestion and reliability relationship 
between two parallel corridors in a single 
direction (or one corridor in both directions) 
during multiple date ranges and time-of-day 
periods
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Example 1: Single corridor, both directions

INPUTS

August 2018

September 2018

T-W-Th only

6-9 a.m.

10 a.m. – 3 p.m.

4-7 p.m.

US 30 in Phil. 
EB & WB
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Example 1

OUTPUTSCurve colors:   August vs. September

EB a.m.                                WB a.m.

EB p.m.                               WB p.m.
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Example 2: 

Two parallel corridors 

(westbound direction only)

OUTPUTS

Curve colors: Mar-Apr Jul-Aug    Dec-Jan

Westbound-only 
analysis

US-1 a.m.                                      US-13 a.m.                                       

US-1 p.m.                                      US-13 p.m.                                       

Westbound-only
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Curve colors: Mar-Apr Jul-Aug    Dec-Jan

US-13 WB 6-9 a.m.
Mousing-over a 
curve will display 
the travel time 
values of each 
curve at the 
selected percentile:

At 50th percentile:

Mar-Apr = 122 min.

Jul-Aug = 119 min.

Dec-Jan = 134 min.
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2. Travel Time Delta Ranking

Available Today

Available Today

Between any two date ranges (T1 and T2)...

and by direction... 

...rank and display travel time and reliability 
changes (deltas) for up to 12 corridors at a time.



Normalization before ranking and plotting 

For apples-to-apples 

comparisons, divide 

both travel times and 

IQRs by corresponding 

speed limit travel times 

(SLTT) 

(PennDOT slide / 
Steve Gault)
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2. Normalization of IQR (reliability)
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Option 1: Rank based on congestion (normalized TT)

Travel Time

T1           T2        Delta

(This table was ranked by median travel time during T1, by clicking on header)

Corridor Ranking Table between date ranges T1 & T2
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Option 2: Rank based on reliability (normalized IQR)

Reliability

T1        T2     Delta

Corridor Ranking Table
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Example 3: 12 corridors compared between spring and summer

(12 = 6 corridors, 2 directions)

Compare:

T1 / spring / before 

(April & May ‘18)

vs.

T2 / summer /after

(July & August ‘18)
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Example 3: Output ranking table

T1 (before) = spring period

T2 (after) = summer period
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10 of 12 corridors 

improved with both 

metrics (green tabs)

T1 = spring period

T2 = summer period

Example 3: Output map w/ rankings
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10 of 12 corridors 

improved with both 

metrics (green arrows)

T1 = spring period

T2 = summer period

Example 3: Slope Chart, spring vs. summer
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Greg Jordan

UMD CATT Lab

gjordan1@umd.edu

Thanks to Steve Gault at 

PennDOT for sharing his slides

sgault@pa.gov

More Information

mailto:mfranz1@umd.edu

