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Weather Savvy Roads - Pilot Project

What is the pilot?

An FHWA pilot program,
valued at $322,462, under
the “Weather Savvy Roads
Integrating Mobile
Observations (IMO)”
innovation.
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Road Weather Management — Weather-Savvy Roads

Contractors Local Public
Agencies
' State DOT & ' LTAPs

Consultants TTAPs

| FHWA Division I UTCs
Federal
Resource Universities
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Weather Savvy Roads - Pilot Project

Why is NJDOT Doing This?

Todo our own research ...

...to compare the value of ...to test FirstNet signal strength vs commercial
mobile RWIS vs fixed RWIS cellularstrength on NJDOT’sroad network
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Weather Savvy Roads - Pilot Project

Deployment Locations "~ :: Vehicle Instrumentation Status
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* Operational: 24 vehicles

OperationsRegion = North Central South

Supervisor pickup

SSP trucks

* Includes one SUV assigned to a Manager

Strategic instrumentation of vehicles:
e Coverthe yardsassigned to “incline packages”
* Coverthe North/Central/South regions
* Cover SSP North/South routes
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Weather Savvy Roads - Pilot Project
Instrumentation Process

Cab Setup — IMRT
Truck

(5383 Intelligent Transpartation Systems
Resource Center
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Weather Savvy Roads - Pilot Project
Instrumentation Process

Cab Setup —
IMRT Truck

e Cellular Router (with GPS) —
= FIRSTNET.

— Built with AT&T

 Video Camera Transcoder and Power Unit

e Power distribution unit 2




Weather Savvy Roads - Pilot Project
Instrumentation Process

Road Weather Sensor
Installation —
SSP/IMRT Trucks

Intelligent Transpartation Systems
Resource Center

New Jersey Institute
of Technology



Weather Savvy Roads - Pilot Project
Instrumentation Process

Cab Setup —
Dump/Plow Trucks




Weather Savvy Roads - Pilot Project
Instrumentation Process

Sensors Installed-
Dump/Plow Trucks

L e,
MRWIS Installed . ~ Ambient Weather Sensor Installed

(5383 Intelligent Transpartation Systems
Resource Center




Weather Savvy Roads - Pilot Project
Web Interface (GUI)

139 registered users

NJ WEATHER SAVVY IMO PORTAL

More Secure website with user authentication

“ Real-time data feed from deployed vehicles

Map interface, virtual video wall

External map data layers (e.g., RWIS stations, snow
subregions, CCTV)

Additional data analytics and visualizations being
developed
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Weather Savvy Roads - Pilot Project
Web Interface (GUI)

NJ WEATHER SAVVY IMO PORTAL Q& m Bnjdotimo ~
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Weather Savvy Roads - Pilot Project
GUI: December 16-17, 2020, Winter Storm

Home / Video Wall

Camera Group:  Operations v @ Show sens
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Averaged RSSI

il First Net Signal Quality

Stacked Data: December 2020 — February 2021
Bar Chart '

Locations with o b «  Over 98% Excellent or Good Signal Quality.

POOR signals
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2021-09 to 2021-12

RSSI Signal Quality
¢ POOR
FAIR
GOOD
© EXCELLENT

First Net Signal Quality

FAIR,
02%

h 159%’

2020-11to0 2021-06

POOR, 0.6%

EXCELLENT,
83.4%

POOR, 0.4%

FAIR, 0.1%

GOOD, 12.7%

2021-09to 2021-12

EXCELLENT, 86.8%

® EXCELLENT = GOOD FAIR = POOR
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Total records: 41,047
POOR signal percentage: 0.4%
FAIR signal percentage: 0.13%

Slightly improved signal quality as
compared to the previous analysis
(53,771 records from 2020-11 to
2021-06)
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Percentages of RSSI signal quality for
grids that have POOR or FAIR signals

LA

First Net Signal Quality

» Averaged RSSI per
5000ft-by-5000ft grid

* Problematic area along

NJ-29 (with much fewer poor

signal records in the most recent
record set)

« On average, no poor
signal quality per grid
over the last three
months
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Weather Savvy Roads - Pilot Project
Initial Takeaways

Very useful tool for Maintenance and
MObiIity Operations Management. ik 77 : ssps s o a/ea0 gean
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Improved situational awareness, served
as a decision support tool.

“Wish | had this on every DOT vehicle out

there!”
Consider expansion of the program and e
additional decision support and
automation features to improve

efficiency and effectiveness of road
weather management and operations.

(5383 Intelligent Transpartation Systems
Resource Center
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Weather Savvy Roads - Pilot Project
Lessons Learned

1. Weather Sensors

o Discovered a manufacturing issue in the sensor — all sensors will be replaced under
warranty

o This finding helped vendor to fix the flaw.
o Some states and countries who use this sensor also benefited from design fix

2.  Tablet PC Security

o One incident of theft — tablet retrieved (was exposed to dirt and elements, but fully
functional due to rugged design).

o Solution: Purchased Absolute software for PC tracking and data security —to be installed
on all tablet PC units.
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Weather Savvy Roads - Pilot Project
Lessons Learned

3. Dashboard Camera

Bullet-camera type often

out-of-place.

/Drivers can view the
dashboard video on the
tablet and adjust the
camera position before

\Ehetﬁp.

~

forward-facing dome
camera affixed to the

)
More permanent solution:

J

Wnext page)

Dash Camera
Live View




Weather Savvy Roads - Pilot Project
Lessons Learned

3. Dashboard Camera (continued) — dome camera solution for future instrumentations.
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Weather Savvy Roads - Pilot Project
Next Steps

1. Additional vehicle instrumentations
a) Cost per vehicle ~$15,000 /vehicle (including 1-yr FirstNet service).
b) Work with the vendor EAI to prevent installation scheduling delays.

c) Will require additional funding

2. Improve System’s Capability

a) Allocate deliciated Server to handle additional vehicles and user.
b) Video Management System: Example Genetec.

c) Maintain the servers and databases

82



Weather Savvy Roads - Pilot Project
Next Steps (cont.)

3. Hardware Maintenance

a) Document protocols, especially for MRWIS sensor
b) Camera maintenance — pertains mainly to proper positioning of bullet-cameras

c) Cellular router/communication monitoring and maintenance — NJIT

4. Driver Awareness

a) Educate driver about Weather Savvy Roads.

b) Train how to troubleshoot if needed.
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Weather Savvy Roads - Pilot Project
Next Steps (cont.)

% e ENTERPRISE ADVANCED
\\\\}% ) < / MANAGEMENT 6. New (Advanced)
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CEULAR & kL & e U 0 % a) Integrationwith the
X spreader controller -

pilot demonstration
b) CV/CV2X Road Weather
Information Pilot
Demonstrations
Weather Responsive
2 Variable Advisory Speed
f Weather-Responsive

Cellular Router/ . . .
GPS Module / Signalized Intersection

MOBILE MULTI-NETWORK SECURITY

GNSS Data

Laptop
(Ethernet)

Vehicle Diagnostics
Road Weath P
(Bcl)uaetoot:al /O?)rata) Spreader Controller (AirLink Vehicle Telemetry)






