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Presentation Notes
If you know the area it is barren and flat


ADD l K|m|ey»)H0rn ARIZONA DEPARTMENT OF TRANSPORTATION

Causes
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Presentation Notes
The causes can be traced to farming, monsoon and areas that were once farmed land (and a combination of all). Some recent research from U of A and NWS believes the the once farmed mostly the worst contributor.
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Dust Related Crashes

e Aug 2010 to Aug 2015

— 3 Fatal

— 5 Incapacitating

— 27 Non-Incapacitating

— 6 Possible

— 42 Property Damage Only

e 83 crashes in 5 years
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Presentation Notes
43 of the 83 accidents occurred within ½ mile of each other, between MP 213.6 and MP214.1.
Dust related accidents have involved as many a 33 vehicle and multiple fatalities in a single event.
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What is a Dust Detection System?

e Radar Detects Approaching Storm

e Sensors Measure Visibility

e Software Determines Appropriate Speed

e Software Sends Messages to VSL and DMS
e CCTV Verifies Conditions

e Pavement Sensors Measure Speed
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Presentation Notes
Radar Detects Approaching Storm to provide early warning of blowing dust approaching and within the corridor
Measure visibility within the corridor 
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Challenges: VSLs

Unexpected Results
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Presentation Notes
Sometimes things don’t work as planned. And drivers are very quick to let you know !!
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Challenges: VSLs
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White on black versus
black on white

FHWA requested the
change

Had to upload new
software update to the
sign

SPEED
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Presentation Notes
One minor challenge was a request from our FHWA friends calling for the VSLs to be white on black. This took a few days while Daktronics revised some software and updated the signs.
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Lessons Learned

v Don’t specify equipment that can only be delivered by a single
supplier

v’ Do consider the final location of the radar during design
(we got lucky)

v’ Always consider where power and comm is coming from
v’ Coordinate early with utilities (not always easy)
v’ Allocate adequate budget for new utilities
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Presentation Notes
Read Slide:
Specifying the exact brand of the radar didn't give the Department very many options when the  system was delayed.
We go lucky with the new location for the radar, since we already had fiber in the area and free dirt to build the pad.
Being a project in the middle of no where, communication (internet supplier) can be challenging to find.
We installed 17 new electrical service some of them did not come cheap
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How are we going to make
this thing work?
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System
Activation

Detection system automatically activates

the system when dust is detected in the
corridor.

Detection

ADOT
System

Alert sent to ADOT TOC O
indicating system activation

Regular monitoring
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Nobody Touches Nothin'
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Presentation Notes
I beivel the most successful part of the project is that it is automated. It does not need a TOC dispatcher to activate it. If the equipment in the field sees a reduction in the visibility the system will aoutomicitly lowere the speed limit and post messages in the corridor. When the visibility clears up, the system automatically return the VSLs to normal status.
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System Activation Thresholds

e Visibility thresholds drive system activation
e Thresholds based on stopping sight distance criteria

<1800’ = lower speed limit to 65
<1500’ = lower speed limit to 55
<1200’ = lower speed limit to 45
<900° = lower speed limit to 35
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Presentation Notes
These are the thresholds the team came up with.  Any visibility above 1800’ the system stays inactive and the speed limit is kept at 75 mph.
As the visibility decreases the speed limit is decreased.
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System State
Diagram

v If “A” happens, then
execute “B”

v' Visibility Parameters

v Time Parameters
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Dust Variable Speed Limite (VSL) State Diagram

W VISIBILITY
CAUTION CONDITIONS,
POSSIBLE

vis< threshold_ 75_65 OR
storm_spotted_on_radar OR
operator_input

time_in_state >t_min_ascending AND (vis>
threshold_65_75)

vis< threshold_ 75_65 OR
time_in_state >t_min_ascending AND (vis>_on_radar OR
threshold_65_75) _input

CAUTION

time_in_state >t_min_descending AND (vis<
threshold_65_55 OR
speed<45)

time_in_state >t_min_descending AND (vis<
threshold_65_55 OR
speed<45)

time_in_state >t_min_ascending AND vis> threshold_
65_65AND
speed > 45

time_in_state >t_min_descending AND  time_in_state >t_min_ascending AND
(vis< threshold_ 55_45 OR vis> threshold_ 45_65 AND|

Configuration Constants

(exact values to be determined

t_min_ascending 5
t_min_ascending 5
threshold_75_65 1800
threshold_65_55 1500
threshold_55_45 1200
threshold_45_35 900
threshold_35_45 1200
threshold_45_55 1500
threshold_55_65 1800
threshold_55_65 2100
threshold_65_75 2400

speed<35) speed> 35
sL0
pown
min
min time_in_state >t_min_descending AND time_in_state >t_min_ascending AND
feet (vis<threshold_ 45_35 OR vis> threshold_ 35_45 AND
ee Speed<25) speed > 25

CONDITIONS
AHEAD
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time_in_state > t_min_descending AND 


(vis< threshold_ 55_45 OR


speed<35)


time_in_state > t_min_ascending AND 


vis> threshold_ 45_65 AND


speed > 35


time_in_state > t_min_descending AND 


(vis< threshold_ 45_35 OR


Speed<25)


time_in_state > t_min_ascending AND 


vis> threshold_ 35_45 AND


speed > 25


Configuration Constants 


(exact values to be determined


t_min_ascending  5min


t_min_ascending        5min


threshold_75_65 1800feet


threshold_65_55 1500feet


threshold_55_45 1200feet


threshold_45_35   900feet


threshold_35_45 1200feet


threshold_45_55 1500feet


threshold_55_65 1800feet


threshold_55_65 2100feet  


threshold_65_75 2400feet


Dust Variable Speed Limite (VSL) State Diagram
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DUST

Training DUST Training Simulator

I-10 near Picacho Peak
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Presentation Notes
This is what our dispatchers in the TOC can see. It is left is auto but can be put into a manual mode, possibly for accidents in the area.
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Lessons Learned

v Budget adequately for integration

v/ Start integration sooner

v'Have an offline server to test the system

v’ Get basic system operational then add other technologies
v'Include equipment suppliers
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Presentation Notes
Flir has experience with ADOT, they were instrumental in the Wrong Way pilot project, but software teams like that don’t come cheap
You can never start too early
We were able utilize an offline server so we took the data from the visibility sensors for the test period but didn’t send commands back to the field.
We still have responses that we may want the dust detection system to do but for the initial role out we try to limit the things were asking the system to do. (less to go wrong and less to track)
Once we started the integration, we found out that some on the teams we were using had already done some similar projects and their knowledge if known about earlier would have been useful
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ADOT

Comparison of Speed vs V5L
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Presenter
Presentation Notes
We haven’t had too many dust events to test and gather data. But there are 3 set of count stations in each direction and the graph here show the vehicle speeds in relation to  what the visibility sensors are saying. 
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