
Volunteer Network of  
Professionals Working Together to 
Support, Promote, and Improve 
Best Practices in the Application 
of  Traffic Simulation and 
Capacity Analysis

Educational Meeting (#4)9/12/2019



Meeting Agenda

Identifying Travel Conditions using Cluster Analysis: 
Illustrative Investigations

Utilizing the NPMRDS for Model 
Calibration/Validation

Mini Roundtable

P1

P2

D

2



Identifying Travel Conditions using Cluster Analysis: Illustrative Investigations

Christopher Melson
Louisiana State University



Presentation Outline

FHWA Guidance

Case Study

Investigations

4



5

FHWA Traffic Analysis Tools

 Traffic Analysis Tools
 Volumes I-XIV
 5 additional guides

 Operational Clusters
 Introduced in: Scoping and 

Conducting Data-Driven 21st Century 
Transportation System Analyses (Jan. 
2017)
 Better defined in: Traffic Analysis 

Toolbox Volume III: Guidelines for 
Applying Traffic Microsimulation 
Modeling Software (Apr. 2019) https://ops.fhwa.dot.gov/trafficanalysisto

ols/index.htm

FHWA Guidance Case Study Investigations
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Scoping Guide: Defining Need

 Need to define “operational clusters”:
 Availability of more continuous data
 Assess more complex alternatives, 

conditionally dependent
 “Normal” operational condition is 

obsolete
 Practical set of “representative” 

operational conditions required

FHWA Guidance Case Study Investigations
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Scoping Guide: Defining Concept (1/2)

 Concept:
 Cluster analysis

 Time-variant traffic data
 Min. of 30 days of contemporaneous data 

(required)
 As many days as possible (uniformly drawn) 

from across a full calendar year 
(recommended)

 Unit of observation
 Component elements are not independent

FHWA Guidance Case Study Investigations
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Scoping Guide: Defining Concept (2/2)

 Concept (cont.):
 Selecting attributes

 Normalized attributes (travel demand, 
incident number, intensity and pattern, and 
weather conditions)

 Enumerative or attribute stratification
 Methods not recommended

 Data-driven statistical methods
 Finding a practical small set of representative 

operational conditions

FHWA Guidance Case Study Investigations
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Scoping Guide: Example

FHWA Guidance Case Study Investigations
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Vol. III: Defining Methodology (1/4)

 Step 1: Identify Attributes
 Demand
 Congestion sources
 System performance

 Step 2: Process Data
 Continuous data: leave as 

continuous!
 Non-continuous data: numeric scale 

with all combinations

FHWA Guidance Case Study Investigations
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Vol. III: Defining Methodology (2/4)

 Step 3: Normalize Data
 Step 4: Down Select 

Attributes
 Choose attributes highly 

correlated to system 
performance, low correlation 
with each other

FHWA Guidance Case Study Investigations



12

Vol. III: Defining Methodology (3A/4)

 Step 5: Perform Clustering
 K-Means
 Hierarchical clustering
 Expectation maximization

FHWA Guidance Case Study Investigations
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Vol. III: Defining Methodology (3B/4)

 Step 5: Perform Clustering
 K-Means
 Hierarchical clustering
 Expectation maximization

FHWA Guidance Case Study Investigations
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Vol. III: Defining Methodology (3C/4)

 Step 5: Perform Clustering
 K-Means
 Hierarchical clustering
 Expectation maximization

FHWA Guidance Case Study Investigations
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Vol. III: Defining Methodology (4A/4)

 Step 6: Identify Stopping Criterion

FHWA Guidance Case Study Investigations
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Vol. III: Defining Methodology (4B/4)

 Step 6: Identify Stopping Criterion

FHWA Guidance Case Study Investigations
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Focus of Research (1/2)

 Step 6: Identify Stopping Criterion
 Heuristic fitness index (proposed)
 Elbow method (common)
 Cluster validity indices

 Silhouette Index
 Davies-Bouldin (DB) Index
 Dunn’s Index
 Calinski Harabasz (CH) Index
 Others

FHWA Guidance Case Study Investigations
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Focus of Research (2/2)

 Step 6: Identify Stopping Criterion
 Heuristic fitness index (proposed)
 Elbow method (common)
 Cluster validity indices

 Silhouette Index
 Davies-Bouldin (DB) Index
 Dunn’s Index
 Calinski Harabasz (CH) Index
 Others

FHWA Guidance Case Study Investigations
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Case Study

 I-405 Corridor
 Major congested corridor in 

Seattle area
 Subject to frequent rain/fog
 Identified bottlenecks

 Weaving area/complex 
interchange/merging traffic

 Utilized 2012 data

FHWA Guidance Case Study Investigations
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Data and Possible Attributes (1/2)

* 15 directional, mainline traffic 
detectors (roughly 2 miles apart)
** 15-min resolution

* Only 9 NB and 10 SB had quality speed data
** 15-min resolution

* Entire corridor, directional
** 5-min resolution

FHWA Guidance Case Study Investigations
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Data and Possible Attributes (2/2)

* Many other variables
** Approx. 1-hr resolution

* Also incident and lane closure type
** Non-continuous variable

FHWA Guidance Case Study Investigations
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Investigations (1/4)

1: 8
2: 7

1: 8
2: 9

1: 17
2: 12

FHWA Guidance Case Study Investigations
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Investigations (2/4)

1: 8
2: 5

1: 5
2: 5

1: 15
2: 5

FHWA Guidance Case Study Investigations
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Investigations (3/4)

1: 8
2: 6

1: 8
2: 11

FHWA Guidance Case Study Investigations
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Ensuring Representation

 Profile vs. aggregate data
 Assume distribution (Avg., std. 

dev).

FHWA Guidance Case Study Investigations
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Investigations (4/4)

1: 7
2: 5

1: 7
2: 9

1: 7
2: 5

FHWA Guidance Case Study Investigations
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Further Research

 Clustering time-series data

FHWA Guidance Case Study Investigations
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Questions?



Utilizing the NPMRDS for Model Calibration/Validation

Pong Wu
Capital Region Planning Commission



Regional Model Update & Development

September 12, 2019 

CRPC Transportation



Preliminary Scenarios Analysis for New Bridge Locations

Scenario 4: Freeway - North BridgeScenario 1: Conventional - North Bridge

North Option ( Brusly to Baton Rouge)



Preliminary Scenarios Analysis for New Bridge Locations

Scenario 5: Freeway – Mid-BridgeScenario 2: Conventional – Mid-Bridge

Middle Option (Plaquemine to St. Gabriel)



Preliminary Scenarios Analysis for New Bridge Locations

Scenario 6: Freeway - South BridgeScenario 3: Conventional - South Bridge

South Option (South of Plaquemine to St. Gabriel)



Preliminary Scenarios Analysis for New Bridge Locations



Preliminary Scenarios Analysis for New Bridge Locations



Preliminary Scenarios Analysis for New Bridge Locations

For the purpose to compare the improvement of roadway congestion by scenario, following seven 
scenarios were used in the bridge location and modeling analysis:

Base Network Condition:
A. 2042 Existing network condition + Committed improvements + I-10 Expansion 

Projects

Conventional Option:
B.  A + Scenario 1 (Conventional North-Bridge) + LA415 Extension
C.  A + Scenario 2 (Conventional Mid-Bridge) + LA415 Extension
D.  A + Scenario 3 (Conventional South-Bridge) + LA415 Extension

Freeway Option (West Expway):
E.   A + Scenario 4 (Freeway North-Bridge) + LA415 Extension
F.   A + Scenario 5 (Freeway Mid-Bridge) + LA415 Extension
G.  A + Scenario 6 (Freeway South-Bridge) + LA415 Extension



Preliminary Scenarios Analysis for New Bridge Locations

Comparing Daily Traffic Reduction at Targeted Locations

Conventional 
(1)

% 
Reduction

Freeway 
(4)

% 
Reduction

Conventional 
(2)

% 
Reduction

Freeway 
(5)

% 
Reduction

Conventional 
(3) % Reduction

Freeway 
(6)

% 
Reduction

I10 (Pecue Ln to Highland) 93,950 90,630 -4% 84,250 -10% 91,750 -2% 88,880 -5% 92,500 -2% 89,890 -4%

Exis ting MRB 95,360 80,920 -15% 76,320 -20% 86,470 -9% 85,550 -10% 86,220 -10% 85,760 -10%

I10 (E of LA 415) 51,800 46,960 -9% 44,560 -14% 47,710 -8% 50,020 -3% 48,520 -6% 51,570 0%

Airl ine (Pecue Ln to Antioch Rd) 74,150 72,290 -3% 68,630 -7% 72,750 -2% 71,120 -4% 73,200 -1% 71,590 -3%

I10 off-ramp to Corporate Blvd 7,440 7,110 -4% 7,240 -3% 7,100 -5% 7,270 -2% 7,220 -3% 7,270 -2%

I10 off-ramp to Col lege 16020 15740 -2% 15180 -5% 16060 0% 15810 -1% 15890 -1% 15870 -1%

Segment Daily Volume
Forecasted 2042 
Base-Network 
Condition (A)

North Bridge Mid-Bridge South-Bridge



Preliminary Scenarios Analysis for New Bridge Locations

Conventional 
(1) % Change

Freeway 
(4)

% 
Change

Conventional 
(2)

% 
Change

Freeway 
(5)

% 
Change

Conventional 
(3)

% 
Change

Freeway 
(6)

% 
Change

TOT_VMT (Mi le) 33,294,731 33,375,470 0.24% 33,678,477 1.15% 33,401,455 0.32% 33,764,819 1.41% 33,295,674 0.00% 33,751,854 1.37%

TOT_VHT (Hour) 1,052,217 1,030,630 -2.05% 1,014,193 -3.61% 1,035,651 -1.57% 1,025,856 -2.51% 1,033,188 -1.81% 1,023,033 -2.77%

TOT_VHD (Hour) 319,264 297,435 -6.84% 280,113 -12.26% 302,497 -5.25% 290,294 -9.07% 302,584 -5.22% 288,951 -9.49%

Ave. Speed (Mi/H) 31.6 32.4 2.34% 33.2 4.94% 32.3 1.93% 32.9 4.02% 32.2 1.84% 33.0 4.26%

Forecasted 2042 
Base-Network 
Condition (A)

Measurement
South-BridgeMid-BridgeNorth Bridge



CRPC Transportation 
Regional Model 
Update & 
Development

The last household travel survey was 
conducted in 1990.  

There have been significant changes 
in Capital Region MPO boundary as 
well as demographics, employment, 
land use, and travel patterns since 
1990



Regional Model Development – Calibration/Validation Using NPMRDS Observed link-based 
Speed & Travel Time Data

1-NPMRDS Observed Network Segments Speeds, Additional Travel Time on Segment Per Vehicle by Year were 
analyzed 

2014 2015

2016 2017



Regional Model Development – Calibration/Validation Using NPMRDS Observed link-based                                     
Speed & Travel Time Data

2- Roadway Segments Peak-Hour Excessive Delay (PHED) /Veh-person-hours by Year were analyzed 
and the most congested roadway segments during year were identified

2014 2015

2016 2017



Regional Model Development – Calibration/Validation Using NPMRDS Observed link-based                                     
Speed & Travel Time Data

3- Roadway Segments Total Excessive Delay (PHED) per Vehicle by Year were analyzed and the most 
congested roadway segments during year were identified

2014 2015

2016 2017



The survey collects demographic and travel 
information from a randomly-selected 
representative sample of households in the 
Capital Region modeling area. 

It is the primary source of observed data that will 
be used to estimate, calibrate, and validate the 
regional travel demand model.

Capital Region Household 
Travel Survey

CRPC Transportation



• The survey is to better understand daily travel 
and activities in the region: how we travel, 
where we go, how long it takes us, and what 
we do when we arrive. The survey will be 
summarized to describe the travel behaviors 
of all households in the region. 

• With more jobs and people coming to the 
region all the time, the data will also help 
guide future transportation planning and assist 
local governments in determining which 
transportation improvements will benefit their 
citizens the most.

Capital Region Household Travel Survey
CRPC Transportation



Capital Region Household Travel Survey
CRPC Transportation

• 419 Census Block Group

• 269,600 households, 

• 734,600 persons, 

Sample Plan



Capital Region Household Travel Survey
CRPC Transportation

Sample Plan

Recruit and retrieval by phone, mail, or web

Address-based random sample, stratified 
by household size, income and auto 
ownership

Some oversamples (Walk, Bike, Transit 
Traveler, University, other smaller 
populations)

Utilization of phone-based GPS data 
collection (rMove)



Capital Region Household Travel Survey
CRPC Transportation

Survey Instrument

Survey Data Levels Collected:
 Demographic: Household, Person, Vehicle
 Diary- Trip Data: 

Location Data
Time of Arrival/Departure, 
address, activity 

Trip Data
Type of transportation
Amount paid (parking cost, toll, transit fare) 
and how it was paid (subsidized parking, 
monthly payment for parking/transit)
Mode, accompanying travelers

Survey Participation:
 Entire household (HH) invited to participate by mail.
 HH lives within the CRPC study model region.
 All HH members comprehensively report their travel 

that occurs over an assigned travel period (a minimum 
of one weekday, and up to seven consecutive days).



Capital Region Household Travel Survey
CRPC Transportation

Schedule

• Pre-test (internal),  September 9, 2019

• Full Survey (Invite 155,726 households for 
estimated 2,500 completed), 

September 27, 2019 – December 1, 2019 

Details:
Friday, September 27: Mail wave 1 letter drop
Monday, October 7: Start of travel week 1
Monday, November 18: Start of travel week 7
Sunday, November 24: Last day of travel
Thursday, November 28: Thanksgiving Day
Sunday, December 1: Final diary closes (last day to report 
travel for week 7)



NPMRDS – Observed Network Real Speeds, Travel Time and Peak Period Congestion
Regional Model Development

Together with collection of vehicle classification 
counts that will be used as control data for the 
expansion of the passive data. CRPC will 
update the model network to better represent 
observed speeds and roadway congestions from 
NPMRDS.

CRPC will then update various 
components of the model and re-
validating the complete model system 
including peak period models 

Capital Region Household Travel Survey
CRPC Transportation



Questions?

Capital Region Household Travel Survey
CRPC Transportation



Mini Roundtable



THANK YOU FOR ALL 
ATTENDING!!
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