DEVELOPMENT OF WISDOT
MICROSIMULATION
GUIDELINES

A STATUS UPDATE

John Shaw, WisDOT Bureau of Hwy Operations
433 W St Paul Ave, Suite 300
Milwaukee WI 53203



Goals

S
A Clarify WisDOT Expectations
A Increase Consistency
A Improve Model Quality



Guiding Principles
S
A Clarity
A Simplicity
A Software Neutral When Possible



Traffic Guidelines Manual (TGM)

S
A Companion to FDM

A Guidance on TraffiRelated Topics
A Not a Standard
A Extranet?



Inspirations

-4
A UK Design Manual for Roads & Bridges, Chapter

A S-Paramics Good Practice Guide
A COBA Manual
A Ot her Juri sdicti onso P

Still a Work in Progress!






Scenarios & Model Forking



Scenarios & Model Forking

(TGM 1660-50)
EE e

A Time Periods & Scenarios Should Be-W&dined

A Typical Time Periods
A AM Peak
A PM Peak
A Mid-Day
A Off-Peak
A Tourist/Recreational Peak



Scenarios & Model Forking

(TGM 1660-50)
S
A Typical Scenarios
A EXisting
A Design Year N@&uild
A Design Year DMinimum
A Design Year Build

5 x4 =20 Models??



Scenarios & Model Forking

(TGM 1660-50)
EE e

Build Build Build

Scenario 1 Scenario 2 Scenario 3

Client Approval

No-Build Do-Min
Design Year Design Year
Model Model

Client Approval

Calibrated

Base-Year
Model




Model Calibration



Model Calibration

(TGM 1660-30)
S s

A Calibration Criteria
A Volume
A Speed
A Travel Time
A Queue Length
A Realistic Routing (top 10 O/D pairs)
A Vehicle Behavior
A Heavy Venhicle Proportions



Model Calibration

(TGM 1660-30)
]

For Hourly Volumes:

o~ 2(mocy
Gu=a m + C

Where:
m = modeled link volume
¢ = volume from traffic count




Model Calibration

(TGM 1660-30)
]

For example:
modeled link volume = 1200
volume from traffic count = 1000

_ ~ 2(10008 1200
Gh= A 1000 + 1200

= 6.0
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Model Calibration

(TGM 1660-30)
]

For Daily Volumes:

o~ 2M-.4 MC + .2MC
®o= d M+C

Where:
M = modeled link volume
C = volume from traffic count




Model Calibration

(TGM 1660-30)
S s

Rules of Thumb (Individual Links)

GEH <5 |ProbablyOK.
5< GEH < 10 |Erroror bad data possible.
GEH> 10 |Error or bad data likely.




Model Calibration

(TGM 1660-30)
S s

Acceptance Criteria (Entire Model):

G,<5.0 |Atleast 85%of mainlindinks.

G,<5.0 |Atleast 85% of entrance and exit
ramps.
G,<5.0 |Atleast 75% of intersection turn volun

G,< 4.0 |Totalflows on d (or nearly all)
screenlines / corddmes




Model Calibration

(TGM 1660-30)
S s




Model Calibration

(TGM 1660-30)

m =1000 46

c = 1150 >
m =8000 4.4

¢ = 8400

m =900 00 S
¢ =900

Screenline at River:

_ ~ 2(99000 10450y
Gv= d 9900 + 10450

=95.5



Model Calibration

(TGM 1660-30)
S s

Number of Vehicles In Model

Time



Model Calibration

(TGM 1660-30)
]

4\\ To Balance or Not to Balance? @

Location Raw Seed 7
Volume | Modeled Unbal G,

BetweerRamps 3937 4253 4.9
On Ramp 630 709 3.1
On Ramp 867 538 12.4
FwyMainline 4717 5461 10.4
Off Ramp 1080 1135 1.7
BetweerRamps 4390 4304 1.3
Average GEH 5.6
GEH<5 67%




Model Calibration

(TGM 1660-30)
S s

A Other Calibration Criteria
A Speed
A Travel Time
A Queue Length
A Realistic Routing (top 10 O/D pairs)
A Vehicle Behavior
A Heavy Venhicle Proportions



Model Auditing & Peer Review



Model Auditing & Peer Review

(TGM 1660-40)
]

EProcess and for mat f or
work.

A0OReport Cardodé with two




Model Auditing & Peer Review

(TGM 1660-40)

Network Coding.NetworkCoding relates to the placement and
Interconnection of nodes, links, curb points, curves, turn lanes,
points, stop bars, hazards/signposts, add link speed and node
elevation and other network infrastructure.

As a whole, network coding Observations:
A Acceptable

A Conditionally Acceptable

A Not Acceptable

If not acceptable, indicate:
A Minor Revisions Require
A Major Revisions Require




Model Auditing & Peer Review

(TGM 1660-40)

A Network Coding

i Intersection Traffic
Control

A Zone Structure

A O/D, Demands & Time
Periods

£ Core Simulation
Parameters

A Closures, Restrictions &
Incidents

A Routing Parameters

A

Venhicle Types &
Proportions
Visibility & Aware
Distance

Special Features & Phug
Ins

A Calibration
A Consistency with Related

Models

A Documentation
A Audit Summary



Model Auditing & Peer Review

(TGM 1660-40)
S s

A Problems rated on-point scale:
A Minor
A Moderate
A Serious
A Severe
A EXtreme

AAudlrI torodos Concl usi on:
A OK
A Not OK



Model Auditing & Peer Review

(TGM 1660-40)
S s

Build Build Build

Scenario 1 Scenario 2 Scenario 3

Audit/Peer Review

No-Build Do-Min
Design Year Design Year

Model Model

Audit/Peer Review

Calibrated
Base-Year
Model




O/D Matrix Development



O/D Matrix Development

Orderly Zone Numbering & Placement

1

|




O/D Matrix Development

TGM 1660-20
I I ——

Options for Obtaining Field O/D Data
A Roadside Interviews

A Mail-Back Surveys

A Telephone Surveys

A License Plate Matching

A Aerial Observation

A Bluetooth



O/D Matrix Development

TGM 1660-20

S
O/D Data Reguirements

A Level 1 (25 Zones)

A Level 2 (520 Zones)
A Level 3 (2650 Zones)
i Level 4 (>50 Zones)




O/D Matrix Development

TGM 1660-20
I I ——

O/D Synthesis from Mixed Data Sources
A Traffic Counts

A FleldMeasured O/Ds

A Travel Demand Forecasting Models

Suggested Matrix Estimation Settings
A Gradual Increases in Flow Intensity
A Gradual Decreases in Target GEH



Shi fting Gear s




Bluetooth O/D ProeOf-Concept

I ;
What Is Bluetooth? - \

A Shortrange RF communication:
system for connecting electroni
devices (Iinstead of cables). |

A Robust, low power, low cost. :

i Every device has unique MAC s
address.

4 There is no master database of 9 Bluetooth’
MAC addresses.



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

Bluetooth Enabled Products

Audio and Visual
Total Products: 1666

Automotive
Total Products: 1444

Gaming
Total Products: 64

=i
=)

Handheld
Total Products: 802

Headset
Total Products: 996

"
P

=}

Home Environment
Total Products: 544

—

Input Devices
Total Products: 246

Medical
Total Products: 88

‘ai ()

)

Phone Unique Producits
Total Products: 2573 Total Products: 808
” Ill "5?:‘

Mobile Phone Accessory All Producits
Total Products: 1534 Total Products: 8255
(=B

Office Equipment
Total Products: 661

|

IO

4

Source: bluetooth.com
05 Oct 2009

Personal Computer
Total Products: 1140



Bluetooth Data Collection

Database
Server

Field device with
Bluetooth receiver
and cellular modem
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Bluetooth-enabled
handsfree kit in car




Bluetooth at-94 & STH 50

Labor Day Holiday Weekend Work Zone

Wisconsiri Illinois

A Speed
Ao/D
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