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Goals

Ã Clarify WisDOT Expectations

Ã Increase Consistency

Ã Improve Model Quality



Guiding Principles

Ã Clarity

Ã Simplicity

Ã Software Neutral When Possible



Traffic Guidelines Manual (TGM)

Ã Companion to FDM

Ã Guidance on Traffic-Related Topics

Ã Not a Standard

Ã Extranet?



Inspirations

Ã UK Design Manual for Roads & Bridges, Chapter 12

Ã S-Paramics Good Practice Guide

Ã COBA Manual

ÃOther Jurisdictionsõ Procedures

Still a Work in Progress!



Letõs Cut to the Chaseé



Scenarios & Model Forking



Scenarios & Model Forking 
(TGM 16-60-50)

Ã Time Periods & Scenarios Should Be Well-Defined

Ã Typical Time Periods

ÁAM Peak

ÁPM Peak

ÁMid-Day

ÁOff-Peak

ÁTourist/Recreational Peak



Scenarios & Model Forking 
(TGM 16-60-50)

Ã Typical Scenarios

ÁExisting

ÁDesign Year No-Build

ÁDesign Year Do-Minimum

ÁDesign Year Build

5 x 4 = 20 Models??



Scenarios & Model Forking 
(TGM 16-60-50)
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Model Calibration 



Model Calibration
(TGM 16-60-30)

Ã Calibration Criteria

ÁVolume

ÁSpeed

ÁTravel Time

ÁQueue Length

ÁRealistic Routing (top 10 O/D pairs)

ÁVehicle Behavior

ÁHeavy Vehicle Proportions



Model Calibration
(TGM 16-60-30)

GH =ã
2 (m ðc)2

m + c

For Hourly Volumes:

Where:

m = modeled link volume

c = volume from traffic count 



Model Calibration
(TGM 16-60-30)

GH = ã
2 (1000 ð1200)2

1000 + 1200
= 6.0

For example:

modeled link volume = 1200

volume from traffic count = 1000 



±10% ±5%



Model Calibration
(TGM 16-60-30)

GD = ã
.2M - .4 MC + .2MC2

M+C

For Daily Volumes:

Where:

M = modeled link volume

C = volume from traffic count 



Model Calibration
(TGM 16-60-30)

Rules of Thumb (Individual Links)

GEH < 5 Probably OK.

5< GEH < 10 Error or bad data possible.

GEH > 10 Error or bad data likely.



Model Calibration
(TGM 16-60-30)

Acceptance Criteria (Entire Model):

GH < 5.0 At least 85% of mainline links.

GH < 5.0 At least 85% of entrance and exit 

ramps.

GH < 5.0 At least 75% of intersection turn volumes.

GH < 4.0 Totalflows on all (or nearly all) 

screenlines / cordonlines.



Model Calibration
(TGM 16-60-30)



Model Calibration
(TGM 16-60-30)

m  =1000

c  = 1150

m  =8000

c  = 8400

m  =900

c  = 900

GH = ã
2 (9900 ð10450)2

9900 + 10450
= 5.5

4.6

4.4

0.0

Screenline at River:
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Model Calibration
(TGM 16-60-30)



Model Calibration
(TGM 16-60-30)

To Balance or Not to Balance?

Location Raw Seed 7 Balanced Seed 7

Volume Modeled UnbalGH Volume Vol Bal GH

Between Ramps 3937 4253 4.9 4177 4253 1.2

On Ramp 630 709 3.1 723 709 0.5

On Ramp 867 538 12.4 537 538 0.1

FwyMainline 4717 5461 10.4 5437 5461 0.3

Off Ramp 1080 1135 1.7 1097 1135 1.1

Between Ramps 4390 4304 1.3 4340 4304 0.5

Average GEH 5.6 0.6

GEH<5 67% 100%



Model Calibration
(TGM 16-60-30)

Ã Other Calibration Criteria

ÁSpeed

ÁTravel Time

ÁQueue Length

ÁRealistic Routing (top 10 O/D pairs)

ÁVehicle Behavior

ÁHeavy Vehicle Proportions



Model Auditing & Peer Review



ÃProcess and format for reviewing another personõs 

work.

ÃòReport Cardó with two levels of detail.

Model Auditing & Peer Review
(TGM 16-60-40)



Model Auditing & Peer Review
(TGM 16-60-40)

Network Coding. Network Coding relates to the placement and 

interconnection of nodes, links, curb points, curves, turn lanes, merge 

points, stop bars, hazards/signposts, add link speed and node 

elevation and other network infrastructure.   

As a whole, network coding is:

Ã Acceptable

Ã Conditionally Acceptable

Ã Not Acceptable

If not acceptable, indicate:

Ã Minor Revisions Required

Ã Major Revisions Required

Observations:



Model Auditing & Peer Review
(TGM 16-60-40)

Ã Network Coding

Ã Intersection Traffic 
Control

Ã Zone Structure

Ã O/D, Demands & Time 
Periods

Ã Core Simulation 
Parameters

Ã Closures, Restrictions & 
Incidents

Ã Routing Parameters

Ã Vehicle Types & 
Proportions

Ã Visibility & Aware 
Distance

Ã Special Features & Plug-
Ins

Ã Calibration

Ã Consistency with Related 
Models

Ã Documentation

Ã Audit Summary



Ã Problems rated on 5-point scale:

ÁMinor

ÁModerate

ÁSerious

ÁSevere

ÁExtreme

ÃAuditorõs Conclusion:

ÁOK

ÁNot OK

Model Auditing & Peer Review
(TGM 16-60-40)



Model Auditing & Peer Review
(TGM 16-60-40)
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O/D Matrix Development



O/D Matrix Development
TGM 16-60-20
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O/D Matrix Development
TGM 16-60-20

Options for Obtaining Field O/D Data

Ã Roadside Interviews

Ã Mail-Back Surveys

Ã Telephone Surveys

Ã License Plate Matching

Ã Aerial Observation

Ã Bluetooth



O/D Matrix Development
TGM 16-60-20

O/D Data Requirements

Ã Level 1 (2-5 Zones)

Ã Level 2 (5-20 Zones)

Ã Level 3 (20-50 Zones)

Ã Level 4 (>50 Zones)



O/D Matrix Development
TGM 16-60-20

O/D Synthesis from Mixed Data Sources

Ã Traffic Counts

Ã Field-Measured O/Ds

Ã Travel Demand Forecasting Models

Suggested Matrix Estimation Settings

Ã Gradual Increases in Flow Intensity

Ã Gradual Decreases in Target GEH



Shifting Gears Slightlyé



Bluetooth O/D Proof-Of-Concept

What Is Bluetooth?

Ã Short-range RF communications 
system for connecting electronic 
devices (instead of cables). 

Ã Robust, low power, low cost. 

Ã Every device has unique MAC 
address.

Ã There is no master database of 
MAC addresses.

http://www.bluetooth.com/Bluetooth/


Bluetooth Enabled Products

Source: bluetooth.com

05 Oct 2009



Bluetooth Data Collection



Bluetooth at I-94 & STH 50
Labor Day Holiday Weekend Work Zone
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