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| Mobile ITS hotspot trailers
an evolving technology

- How a product discovered during this conference
nas made Its way 1 nto NDO

-How the Al TS Hotspot Trail
- What makes up a Traller
- The Evolution process
-What 0s new

- Live Demonstration
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How a product discovered during this conference has
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Mahile Traffic Monitor System Data Sheet

The Mobile Traffic Monitar Systemn aliows sensors and
ather!|TS equigmant to be deployed anywhere-anytima
and be mongored remotely from the WTI TRAIL Lebo-
ratory. The sysbam consiets of trailars with cammu-
nications squipment end & connecticn ta the Internst,
Internst cennactivity is provided by Hughesnet satel-
lite service, broadband cellular (R0 ar 1xATT) or a
Canopy connection ta the MSU carmaus network.

The Lrailer is approximataty 11 feet long and
7 Feet wide and hes oncaard power from a ban< of
eighl 108 Al Lattarizs. solar parels, and a charge
caontraller for remote deployment power sgurce. A
buil in batuary chargar far “on grid” charging is alsa
available in the cahinat, The fully chargar hattary bank
will provide ovor 200 hours  of pawer at a S0 watt
draw wittout solar charging. [Fily walls will power &
typical CCTV, vidaa sarvar, router, and wireless corm-
munication system.]

The mast is 16 feet tall when in the vertics| po-
sition and can be atanded bo 35 feet with the winch
system. Cemerss and,/or & radio may be mounzed on
a T-cap which is boltad v the tag of the mast. A radio
mey be mounted to the bottom section af the mast
far simplicity ar installad on the T-cap for achieving a
clear "line of sight" aver nesrby okstAuctions for com-
munications.

The Cohu camara outputs vidao by Echemet i
MPEG4 format. An optional Axis video encoder may
be installad tn send NTSC vidao over tha IP based
communication networke. The cabinet also houses &
router which prevides Etharnet connactions, trouble-
shaating and WiFi capabilities for the IF bagsad equip-
mant. A microwave traffic counter can also be easily
acdad ta the system, An ihverter provides 120VAC
gower for the syster.

Solar power allows truffic seusors to be
deplayed ampwhere-anytioe needed.

Features:
+ Canfigurable for Muldple Sensors
Cahu IP PTZ Calor Camers
Autascopa MS/Pra,/Prall
ATVS X3 (June 08)
+ Muitiple Wirelass Communicetian Systems
Wirelese LAN connectiity
Canopy {AP an campus for WAN connectivity)
WiMax
WiF [mobile hotspot)]
W MashBox {eingle 2.4 5Hz OLSR radio)
WAN/ Intemet connectivity
Satallte
Eroadbend Cellular
* Adjustable Mest Height (16" to 35']
=Qniboarc B40 AH Battery Power
+ 250 Wott Eelar Charging Power
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Specifications:
Item Manufacturer Mode!
Traller CMUC Signal Peri-Scope Jr {25’ mast)
Rattaries Canccnde Battary Corg. Sun Xbendar PYX-1080T
Soler Panels Generic 170 Watt,/ panel
Solar Certroller BZ Products NMPPTEEO
Invarter EXELTECH X260
Battary Charger 10TA Engineering DLS55
Cawncres Cohu 3945 iP NDome:
Eccrolita Autnseopa AIS/RackYision
Readics Matarola Canopy - 930 MHz
Proxim Teunemi MP.11 S004R
Cellular Madam Sierra Wircless Ajdink Raven X
Router LinkSys WHTH4GL
Seria, to Ethernet Converter Corrtrnl DeviceMastar ATS 1-Port
Video Encader Asis Canwnunicztions Axis 2415
Microwaye Sensur EIS ATMS

Mohile system cun be deployed guickly and eqsi!

Funded by the Linivarsity 1-snspertation Centers Pro-
grem uf tas Office of Resesrch, Development and
Tachnology Resezrch & Innovative T2c1aology Admin-
istration U.S. Departmert of Transportation and the
MSU Civil Enginaaring Department, Shrmed AHCaisy.

For further information please contact:

Douglas Galarus
dgulurusi@eocmontana.edu
M HK-994-5268

y % -
Tiailer performing queue detvction for traffic
management before a camynes SPOYES event,

Larry Hayden
lamy. haydeai@cos.montana edn
A06-994-6794 3
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How a product discovered during this
O2YFSNBYOS KIa YIRS A
After seeing the demonstration of WTI-MSU

communications trailer in 2008, desired to use a similar
trailer forn Wo rokel T S 0O

Seeing how a mobile platform could benefit the
Department, we looked for opportunities to develop,
purchase and deploy a mobile ITS hot spot trailer.

The first opportunity came in 2009, on NDOT contract
3401, a major widening project on a high volume freeway
In the heart of Reno. The traffic management plan would
require a roadway with no shoulders and narrowed lanes
In order to complete the widening contract. A Workzone
ITS program became the solution to mitigate the affects
on the motoring public.
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How a product discovered during this
OZ2Yy+FSNBYOS Kla YIRS A
Portions of this workzone ITS project needed to be

flexible and portable. Mobile hotspot trailers offered
the Department the solution we were seeking.

Being a last minute addition to the contract gave us
approximately 2 weeks to develop a plan that was
both constructible and flexible enough to not hinder
construction of this contract and a second contract in
the area.

System had to be up and running before the general
contractor could begin their work

EVADA
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CONSTRUSTION NOTES

([ ATTACH CCTV. FLOW DETECTOR ANO CONTROLLER CABMNET TO EXSTMMG OMS SGN, OBTAN POWER FROM EXSTING DNS SIGN
[BPLACE TRALER BY CANTIEVER SN STRUCTURE, 0BTAN POWER FROM SIGN LIGHTING CRCUIT.

[3LOCATION IS BY N4P TOWER. COMMUNICATIONS VIA CELL PHONE

mw SEIY. FLOW DETECTOR MO CONTROLLER CABRET TO EXSTAG OVEREAD SKN STRUCTURL. OBTAN POVER FROU SICH LICKTSNG
ATTACH CCTV, FLOW DETECTOR ANO CONTROLLER CABMNET TO EXSTING STREET LIGHT STANDARD, OBTAN POWER FROU STREET LIGHTING
(50K MUST BE LOCATED IN ADVANCE OF THE MOANA LANE INTERCHAMGE EXIT. COMMUNKCATE VIA CELL PHONE.

DA smv.vw- DETECTOR AND CONTROLLER CABNET TO CXISTIMG OVERHEAD SIGN STRUCTURL, OBTAN POWIR FROM SIGH LIGHTING
[BPLACE TRALER, OBTAN POWER FROM NEARBY LIGHTING CRCUTS.

[BATIACH CCTV. FLOW DETECTOR ANG CONTROLLER CABMET TO DXSTING OVIRMEAD SN STRUCTLRT, OBTAM POWIR FROM SIGH LIGHTING
EIPLACT TRALER, OOTAM POWER FROM NEARBY UGHTING CIRCUTS.

EJATTACH CCTV, FLOW DETECTOR AMD CONTROLLER CABMNET TO EXISTING SN BRDGE, DBTAN POWER FROM SIGN LIGHTING GRCUTS.

[IPLACE TRALER. OBTAN POWER FROM NEARBY LIGHTING CRCUTS.
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POTENTIAL PULL OUT LOCATION:

POTENTIAL PULL OUT LOCATION: POTENTIAL PLL OUT LOCATION

E3ATTACH CCTV, FLOW DETECTOR M0 CONTROLLER CABMET 70 EXISTHG STREET LIGHT POLE, OBTAN POWER FROM ROADWAY LIGHTING CRRCUTS.

SITE 8 - POLE -
CCTVBETECTOR WrCAART

B RLATWAT S
i

A %‘" 16 AGvEE X couLeTe
P hnnnmounn
"R ReL0CA TS TEMS W PERMANENT

MUST BE PLACED N COMPLIANCE WITH AASHTO ROADSIOL DESKN GUIDE

S""M':

0“ g

-
Mvmu% WichamET/ oS

B

POTENTIAL PULL OUT LOCATION:

Contract 3401 plan sheet
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Contract 3401 Specifications

The mobile hot spot trailers were included as part of a lump sum bid
item for the complete workzone ITS system on a roadway widening
project

The ITS workzone required 11 ITS sites of which 4 sites were

required to be on a mobile platform, these trailers were the end
result of that requirement.

The complete system had to be compatible with the Departments
Central System Software.

This included the CCTV camera system including the Video encoder

This included the Flow detector system including the Wavetronix HD
detector and 170E controller, at the time of deployment a 170E
controller was required in order operate on the system

Mobile units were required so they could be adjusted in the field as
needed because of construction

The units were turned over to the department at the conclusion of the
construction project.

EVADA
DOT



contract 3401 g

- On AC power

- Solar panels and
batteries removed to
prevent theft

- Used Solectek Skyway
Excel series radios for
communications

- Easilly relocated and
adjusted

EVADA
DOT
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Cost of the trailers*

As ordered Current configuration

Trailer $18,000 Trailer $18,000
Cabinet $ 7,000 Cabinet (no 170E) $ 5,000
Camera $ 4.000 Camera $ 4,000
Wavetronix HD $ 6,000 Wavetronix V $ 3,000
Layer 2 switch $ 2.500 Cell modem/router $ 1,000
Modem $ 500 Misc $ 4,000
Misc $ 4,000 Total $35,000
Total $42,000

Ievapa A costs are an approximate cost, actual cost included using them
DOT on a construction project for 18 months
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As originally supplied

ATRAFCONoO TC2 PEP Series Trail
- Manual mast with 360 degree rotation
. Solar and Battery plant by trailer manufacture
336S controller cabinet
- 170E Controller
ACohuo 3960 series ¢
- Factory modified to operate on 12vDC
- Heater modified to better operate on solar
- ATel e s t-Elo/iddd Ercoder

Wavetronixo 120 FI :,,.
Ruggedcomd RS900 se = *
- Standard dial-up modem (Never installed)

aL ¢/

N

- 4.9 GHz data radio

EVADA

DOT
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ock Diagram o

BALANCE OF SYSTEM COMPONMENTS

riginal Design

e

CCTV CAMERA WITH PTZ

FLOW DETECTOR
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ANTRAFCONO
TC2 PEP Series
Portable Equipment
Platform

300 Equi pment
(4) 123 Watt solar panels

(12) 6 volt Deep Cycle
Batteries

30 Watt solar controller

75 watt AC battery
charger

Battery Storage boxes
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TC2 PEP SERIES

;olu Powered
STANDARD SPECIFICATIONS

TRAILER

Length - 14'

Width - 7

Tongue - AFrame

Frame - Heavy gauge steel tubing and structural channel

Battery Enclosure - Low density thermoplastic with
lockable lid(s)

Fenders - Low density thermoplastic with splash shieids

Safety Chains - 24" x 1/4" proof coil plated chain with
hooks

Outriggers - (4) Extend 30" each from trailer frame

Leveling Jacks - (5) H.D. screw type jacks

Trailer Hitch - 2" ball or pintle ring

Axle - 2,000 Ib. capacity

Springs - 3 leaf, double eye

Tires - 14" automotive type

Track Width - 71"

Weight - 1,400 Ibs. to 1,800 Ibs.
{depending on specifications)

Paint - Safety Orange, Custom colors available

PEDESTAL

Pedestal - H.D. 6" diameter receiver tube

Titt - 90° titt and lock via 1,000 Ib. manual winch
Rotation - 360° manual rotation

MAST
Height - 31" standard (extensions up to 40" available)
Material - H.D. Galvanized steel tubing
Segments - (3) at 10' each
Raise/Lower - 1,000 Ib. manual winch
{1,500 Ib. electric winch available)

9 |j dz/

SOLAR CHARGING SYSTEM
* 50wW-440w solar array available

« Solid state charge controller

* Low voltage disconnect

* Tilt and Rotatable solar panels

POWER SUPPLY/BATTERY

Batteries - 2 to 12 GC-2 deep cycle 6v avallable
Voltage - 12 VDC output

AC Charge - 30 Amp to 756 Amp chargers available

TRAFCON PRODUCTS DISTRIBUTED BY

TRAFCON INDUSTRIES INC.
81 TEXACO ROAD, MECHANICSBURG, PA 17050 + 717-681-8007 « FAX 717-697-0813 « WWW.TRAFCON.COM

13






Mobile Platforms Power source




nSafetrano

Model 336S
controller
cabinet

170E Controller
(later removed)

Detector card racks
(later removed)

Power Distribution
Assembly

(later removed)
190 Computer

Cabinet works well for
mounting and storing
equipment

rack




Model 336S Cabinet Control Syst

Description

The Model 3365 cabinet system is a
versatile modular design providing
control of up to eight vehicle and
four pedestrian phases. An optional

puts, or a variety of special function
outputs.

The use of standard subassemblies,
as defined by Caltrans and FHWA,
assures interchangeability between

configuration provides six

ers. All

load switch positions for use as over-

laps, seven-wire interconnect out-

EVADA

DOT

are mounted in a removable 19-inch
Electronic Industries Alliance (EIA)

623 0057 ~TM$

e cortvollen

'rypc hHE CAUM;"
em

rack for ease of maintenance and are
fully interchangeable with the Model
332, 336, 333D, and 332D cabinets.
The 3365 can be base-mounted using
an 8-inch high "M” base adapter. It
can also be mounted on the side of
the pole or the top of the post.

An ECONOLITE Group Company

623 06p3 Ted¥re cortvller,
1'.,‘,,_ g

Model 170E Microcomputer/6800/68HC11

Description

The Model 170E Microcomputer is
Safetran’s most successful family of
microcomputers and complies with
all applicable Caltrans requirements.
The model 170E incorporates the lat-
est concepts in design for operation in
hostile environments. The HC11 CPU
can replace the 6800 CPU by simply
removing the 6800 CPU board and
sliding the new Model HC11 CPU into
the same slot.

Applications

The Model 170E has been designed to
manage virtually all traffic applica-
tions, from two-phase intersection
control to computerized,

Mounted on a vertical plane to
facilitate heat dissipation, all mod-
ules have been designed to increase
e ility, reduce and

systems. In addition, with the imple-
mentation of various software pack-
ages, the Model 170E has found ap-
plications in ramp-metering control,
matrix sign control, sprinkler control,
pump control, and changeable lane
control.

lower power consumption. A unique
module and chassis design ensures
proper positioning of each module.

All modules may be extended for
maintenance purposes, using extender
cards.

An EFORIF ITE Qs Camnany

17
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336S Cabinet

UL




A quick look inside the cabinet

19
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Al vi ewo ™ |
CCTV ‘

Cohu 3960 | or

4
|

Shown here in its
travel case

Factory Modified to
operate on 12volts DC

Heater modified to so
camera could be
operate on batteries

Operates on NDOTOGSs
FAST protocol
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3960 Series

www.cohu-cameras.com

EVADA
DoOT

i-view" integrated positioner, camera & control

I-view"is fast becoming the new
standard in high performance CCTV
cameras and, with the addition of
progressive new features, offers even
more value and Imaging advantages.
This integrated camera/positioner
provides what you can aways expect
from Cohu Blectronics: quality, afford-
ablity, and style.

i-view" has the right options and fea-
tures to complete an individual site or
awhole system.

Compass Setting and Display.
Camera direction can be identified in
8 or 16 compass positions, with the
abilty to set the true north position.
Plus, absolute scene position can be
displayed in degrees, If desired.

Image stabilization. Two fre-
qQuency operating modes provide
stable, Jitter-free video under adverse
conditions.

Multi-protocol Control System.
You can incorporate quaiity Cohu
cameras into an existing control
system from other major manutac-
turers. Traffic management profos-
sionals can Installj-view" today for
immediate NTCIP 1205 compatbity.

Digital position feedback. Each
I-view? site can provide the precise
camera and positioner data to system
management software.

Thers Is a wide range of DSP func-

tions to support the particular camera
site, including privacy zones, image
manipulation and backlight control.

Higher standards. Cohu designed
this next generation camera and posi-
tioning system to meet the technical
abjectives of sectrity professionals.

The J-view* contains a high perfor-
mance color DSP camera with inte-
grated lens, a bult-in camera control
recelver, and a pan/tit mechanism
that is both attractive yet unobrusive.
Its sleek design allows for quick and
easy mounting, and is unassuming in
any instalation.

Becauss It's made by Cohu Blec-
tronics, the camera is protected by
our legendary PI67 camera enciosure
that protects your investment from the
damaging effects of water, poilutants
and corrosives.

Unike ordinary sunshields, the
I-view" sunshield is pre-positioned
and needs no adjustments —
reducing installation costs and mxi-

v A\
3960 Series
|| i-view" integrated positioner, camera & control

Construction / Finish
Powrder Coated 356 aluminum alloy
Extomal parts comosion protected with stain

less steel fastenars. Internal screws/ fas-
teners nylon or lociite thread-locking

Weight
18.5 Ibs (8.4 kg)

Dimensions
see dagram

Field Connector
16-pin Amp or 18-pin MS option
Meating connector includedt

ENVIRONMENTAL
Protection Rating
Carme

era
1P-67/NEMA-4X/ASTM-B117;

Postionar ORDERING INFORMATION
P-B/NEMA-OX/ASTM-B1 17
erating Temperature Limits _
-29.2° 10 166°F (-34° 10 74°C) 396 X~ XXXX/XXXX
o NEMA T2, . 2151, s 21 st ot PO ]
Humidity - 4-24VAC
Up to 100% relative humidity > 5-115VAC
. Video
Vibration
Conforms to NEMA TS2, para. 2.1.9 e 8- Dot i oKamar
Shook 8-8 - PAL Day/Night with 36X zoom
Corforms to NEMA TS2, para. 2.1.10 ‘nd cloctronic bege Stabikaation

Wind Protocol
Survivability: 110 mph with 30% gust factor 1 - Standard (Contact Cohu for current list of
(mounting connection not included) . " orotocols spporied
EM 2- NTCIP 1205 Camera Control
FCC rules, Part 15, Subpart J, for Class B Options
devices

0 - None
S 1 P/T Heator option (NEMA 4X ding
2 - Wiper option

3 P/T Heater and Wiper option

Connector

0 - Standard Amphenol connector
s 1 - Envionmenta

MS connector

Mount
PEDD - Pedestal, smal base  POLE - Pole mount

LPED - Pedestal, large base  CONR - Comer mount
WALL - Wal mount PARP - Parapet mount

ER 8943 &
Podded Dor \2UDC inpt
Heder wined to Sefion P
Newder Ts taclyded

IPPING INFORMATION

ght 24 s (11 kg)
lume 23" x 19° x 12" (584 mm x 482 mm x 304 )

the right to change specs notice.
Tradernark names are used fo roforence ory.
www.cohu- COHU ELECTRONICS
12367 Crosthwaite Circle
Cohu, Inc. / Electronics Division Poway CA 92064-1245

Tel. +1 (858) 27-6700

20600700 Printad i USA Fax: +1 (856) 277-0221
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Video Encoder

ATELESTERBL MPC

MPEG-4 Format

623057 Videe naler

Teleste's MPCE! s 2 perfect chaice
ot IP neeworks as well as for  wice

Product information / MPC-E1

One channel video processor

MPCE1 sangone,

customes in Transaortatice, City Center pAaNomg, 2nd Commvate Sequny

v]o Ja e Ju]
P P
Vo Ja [cTe Ju]

— D

MPEG-4 / MJPEG / MPEG-2

provide. mutivendor PIZ. cemera
contie! through Echenet network

38 0F oD I

igration fiom legacy fibre macem
besed Systerms towerds modem P
bied CCTV netwarks.

MPCET & & versatle, tenpereture
hardened video processing procuct
that cen be hainessed with ne videa
Viput, Z9ort tenminal server, two b
directions. audio, three biivectional
‘cntact dlosure and two Fest Exheret
iterfaces The video grocessing is
performed on software andcanperform
Tlextbly video ncoding a0d aralyss
The twa buitin B1A RS data channe's

etter o
video tanegement softwere. Besice
standiid coper incerfece the suppeet
for SFP. lugin optcs makes MPGEL
Sutable for deploymen n o wide eage
O optial netwarks.

The video steams from MPCE!
cn be wewed from 2nalog CRT or
LD monitors using MPX decoders
Altemateely the videa can be viewed
by using soitware toals from video
manegement system of by using
standard wiea Cetofing software
e 5000 stae MPCEL &5 8 coal

funner hauing \ndusy Ieadng foures
nterms of gawer consurption per
Videa channel. Low cost of awnership
s futther emphaszed by upgredeable
et ensalng exsy Inaredctan of
ne e on existog hacmere

With ungarefieled salog video
pertormance and missioncntical
application  cptizes  encoding
soinm, MPCE! 5 the idustry
leeder invideo encoding for suvesln
epplicacions 1t gves Yo the touch and
fee! of trztitioa! anaiogus systems
whie proading the fexbiity and
negechity prowded by tosey’s
Ethernec networks

EVADA




Flow Detector

Wavetronix HD 125

(Later replaced with a
Smart sensor V)

System originally
required a 170E
controller, in order to
wor k on NDOT®G
central system software

Later software
modifications allow for
units to communicate
via an IP connection.

EVADA
DOT
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Wavetronix

Flow Detectors

623 0574
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SmartSensor HD"

Model 125

High-definition, true ten-lane detection dellvers consistently accurate data

Advantages:

EASY TO USE

® Patented -u(munﬁgumuon process
for PC and Pocket PC'®

® Easiest to mstall and operate

® Integrates with Wavetronix
Click!™ products

ACCURATE

® Patented Digital Wave Radar 1™
technology

# Detects and reports up to ten lanes
of traffic

® Works over barriers, guardrails,
‘medians and gores

oA it b

for traffic monitoring systems, even In slow or stopped traffic.

‘The Wavetronix SmarSensor HD uses the latest
technaogy tocllc conssetly accure o
data in high definition. Patented Digital Wave
Radar [1"™ measures traffic volume, individusl
vehicle speed, average spec, 85th percentile
speed, headway, gap, lane occupancy, vehicle
classification and preseace. Operating at five
times the bandwidth, SmartSensor HD has five
times the resolution of the original SmartSeasor,
a detection range of 250 feet and the ubility to
detect up to 10 lanes of traffc simultaneoasly.

E’ ‘&
vehicles

RELIABLE

® Requires no “tweaking” or “tuning”

® All-weather, all-condition perfor-
mance

® Flash memory protects data storage

® Automated manufacturing process

EASY TO MAINTAIN

® Remote accessible for easy man-
agement

® Flash upgradeable

® No performance variance due to
temperature

SmantSensor HD's unique Dual Radar design is
incredibly accurate, providing individual vehicle

all SmartSensors, SmartScasor HD's pstented
auto-configuration process is quick and simpie.
HD Manager ™ detects lanes by observing
traffic flow, snd immedistely provides visual
confirmation of a successful configuration. This
unique suto-configuration and operation software
has been developed especially for Pocket PCS
bandheld devices and laptops.

After installation, SmartSensor HD requires
little or n0 on-site maintenance. Traffic dats and
configuration settings are stored in Flash memory,
50 the seosor can be remotely reconfigured for
optimal performance. And SmariSensor HD

is manufactured using a moder, automated
process, with surface-mounted components

and integrated anteanas that provide consistent
production and performance,

SmartSensor HD integrates seamlessly
‘with existing legacy systems and is reverse
compatible with the original SmartSensor. Dual
communication ports ensble SmeriSensor HD to
inegrte withdiffrent syscrs simlaseosly

speeds 1o within pert vell us

‘more precise. igital
Wave Radar I roduces “spillover”; ‘Aorh o

artSensor HD into any
cxl!:ng rldlr ﬂoploymsnt This, combined with
hi

and consistent

barriers, guardrails,
sccurtely detetsparaly occluded vm)u
mars

makes SmartSensor HD the most accurate, most

Amed Sensor
HD sees .u vehicles in ts field of view, and not
just those in pre-defined zones.

These vehicle-based detections help raisc the
pesformance bar for SmartSensor HD. Seasor
configuration is made even eusier because
configuration no longer affects detection, oaly the
reporting of vehiclos. SmantSensor HD's vehicle-
based detection even sees lanc-changing vehicles
that are often missed by other radar sersors.

SmartScasor HD is easy o install and includes
& pointing assistant for precise alignmeat. Like

VAVETRONIX"

outputs and

Click! 100-500 Series

172/174— 2/4 Channel Rack Card ‘—

muitiple modes of operation. Avaiiable in DIN
and input rack cards.

P
100~ 16 Output DIN Rail

with 16

* Auto-detects baud rates and sensor

s

* Pluggable screw terminals for easy
wirng.

* Multipie modes of operation

» Front pane) LEDS confim vehicle:
detections.

Low power
* Powor and comm through T-bus
*+ Mounts on DIN rail

~

f
;
i
H
:

Easy to et up In either pulso or
presence mode

Front panel dispizy shows
sposd and detections

WAVETRONIX

Simple, effective power mansgement, Including protection from
power surges over DC power and serial communication lines. DIN
J ppa; easy installation.

101~ 16 Output Multi-Sensor DIN Rail

(ﬂlo—mm <

* Pluggable screw terminals for easy
wiring
* Incluxdes protectad connectors for RS-

and signaling systems.

* Input vo'tage of 24 VDC
Nominal input current of 9 mA
Typical response Ume of 5 ms

= Min switching curent: 10 mA
* Maxswitching current 6A

« Spring cags terminals

+ Single pole, double throw

* Mounts on DIN rai

201/202~ 1A/2A 24V DC Power

‘OUERUtINg One OF two amps, fespectively, at 24 VOC.

* St design

* Input voltage from 85 t0 264
VAG (80 - 350 VDC)

= Frequency range from 45 to
65 Hz

* Temperature rangs from -25°
060°C

+ Output short-ciroutt protection

= ==

preg
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Wavetronix
SmartSensac
Model 125

High- true ten-lane ¢

for traffic monitoring systems, even In s

Advantages:

EASY TO USE

® Patented auto-configuration process
for PC and Pocket PC'®

® Easiest to mstall and operate

® Integrates with Wavetronix L 4
Click!™ products

ACCURATE a

 Patented Digital Wave Radar 1™
technology

® Detects and reports up to ten lanes "
of traffic

® Works over barriers, guardrails,
medians and gores N

® Accurately detects lane-changing
vehicles

RELIABLE sn
® Requires no “tweaking” or “tuning” ¢
® All-weather, all-condition perfor- -
m

mance Wi

® Flash memory protects data storage ~ bu
® Automated manufacturing process  *

Ar

EASY TO MAINTAIN =
@ Remote accessible for easy man-

agement Th

® Flash upgradeable e

® No performance variance due to cor

tha

EWAVETRONIX

SmartSensor V

SmartSensor V //,3\

The SmartSensor™ V provides true eight-lane detection of vehicle volume, occupancy and speed using
patented Digital Wave Radar™. Quick and easy to install, the SmartSensor V is the industry’s first auto-
configuring and auto-calibrating device.

Features

Patented automatic configuration
process

Simple “ball park” alignment process
Easy to install, easy to operate
Integrates with Wavetronix Click
products

Patented Digital Wave Radar technol-
ogy

Works over barriers, medians and
center guardrails

Provides true eight-lane detection with
arange of 200 ft. (61 m)

Operates in side-fire or forward-fire
installations

All-weather and all-condition perfor-
mance

Onboard flash memary protects data
storage

Automated manufacturing process
Remote accessible for easy manage-
ment

Flash upgradeable

No performance variance due to tem-
perature

PLAN VIEW

——

9'-50'
(See
mounting
quidelines)
"D
10'
ROADWAY s
1

72/174~2/4 Channol Rack Card gfemssn

be.
isigned to any traffic lane of zone.

« Compativie with NEMA-stan-
‘dard traffic controllers.
* Auto-detects baud rates and

sensor configurations

« One or more carcs can be data-
finked to an RS-485 bus.

* Easytosetup in efther pulse or
presence mods

« Front panel dispizy shows
sposd and detections

&, affective power mansgement, including protection from
‘surges over DC power and serial communication lines. DIN
ountable and hot-swappasie for easy installation

)
10— SmartSensor Surge e

SUTEES Over

Sources.
* Pluggable screw terminals for easy
wiring.

* Includes protectad connectors for RS-
232 and RS-485 communications

» Puts Power and comm on T-0us.

* Mounts on DIN rail

1/202— 1A/2A 24V DC Power

'PULHing One of two amps, fespectively, it 24 VOC.

dosign

* Input voltage from 85 to 264
VAG (80 - 350 VDC)

= Frequency range from 45 to
€5 Hz

+ Temperature range from-25*
©060°C

* Output short-cirout protection
= Mounts on DIN rail

J







:RUGGEDCOM

AL STRENGTH NETWORKS

The RuggedSwitch® RS900 is a 9-port industrially
hardened, fully managed, Ethernet switch specifically
designed to operate reliably in electrically harsh and
climatically demanding environments.

The RS00 provides a high level of immunity to
electromagnetic interference and heavy electrical surges
typical of environments found on plant floors or in curb side
traffic control cabinets. An operating temperature range

of -40 to +85°C (-40 to +185°F) coupled with hazardous
location certification (Class 1 Division 2) allows the RS900
to be placed in almost any location.

The RS900 is packaged in a compact, galvanized steel
enclosure that allows either DIN or panel mounting for
efficient use of cabinet space. The RS900 provides an
integrated power supply with a wide range of voltages (88-
300VDC or 85-284VAC) for worldwide operability or dual-
redundant, reversible polarity, 24VDC and 48VDC power
supply inputs for high avallability applications requiring dual
or backup power inputs.

The RS900's superior ruggedized design coupled with the
embedded Rugged Operating System (ROS®) provides
improved system reliabllity and advanced networking
features making it ideally suited for creating Ethernet
networks for mission-critical, real-time, control applications.

The versatility and wide selection of fiber optics allows

the RS900 to be used in a variety of applications. The
RS900 provides up to three 100Mbps fiber optical Ethernet
ports for creating a fiber optical backbone with high noise
immunity and long haul connectivity.

All RuggedCom products are backed by a five year
warranty and unsurpassed technical support.

Ethernet Switch

RuggedSwitch® RS900

ged Ethernet

613 0057 - TS
Ethernet Ports BHemet switch
® Up to 9 Ports: 6 Base 10/100BaseTX ports with option
for 3 additional Fiber or Copper ports

® Industry standard fiber optical connectors:
® LC, SC, ST, MTRJ

h with Fiber Optical U

[l and Si optical :
® Long haul optics allow distances up to 90km
Cyber Security Features

= Multi-level user passwords
™ SSH/SSL encryption
® Enable/disable ports, MAC based port security
® Port based network access control (802.1x)
® VLAN (802.1Q) to segregate and secure network traffic
® RADIUS centralized password management
® SNMPv3 encrypted authentication and access security
for in Harsh
® Immunity to EMI and heavy electrical surges
® Meets IEEE 1613 class 1 (electric utility substations)
Exceeds IEC 61850-3 (electric utility substations)
® Exceeds IEC 61800-3 (variable speed drive systems)
® Exceeds IEC 61000-6-2 (generic industrial)
® Exceeds NEMA TS-2 (traffic control equipment)
® Hazardous Location Certification: Class 1 Division 2
¥ -40°C to +85°C operaling temperature (no fans)
® Conformal coated printed circuit boards (optional)
Rugged Operating System (ROS?) Features
® Simple plug and play operation - automatic learning,
negotiation, and crossover detection
= MSTP 802.1Q-2005 (formerly 802.1s)
® RSTP (802.1w) and Enhanced Rapid Spanning Tree
(eRSTP™) network fault recovery (<5ms)
™ Quality of Service (802.1p) for real-time traffic
® VLAN (802.1Q) with double tagging and GVRP support
® Link aggregation (802.3ad)
® [GMP Snooping for multicast filtering
® Port configuration, status, statistics, mirroring, security
® Industrial automation features (eg. Modbus)
Management Tools
® Web-based, Telnet, CLI management interfaces
® SNMP viv2iv3
= Remote Monitoring (RMON)
® Rich set of diagnostics with logging and alarms
Universal Power Supply Options
® Fully integrated power supply
® Universal high-voltage range: 88-300VDC or 85-264VAC
® Dual low-voltage DC inputs: 24VDC
(9-36VDC) or 48VDC (36-72VDC)
® Terminal blocks for reliable RUGGEDCOM

maintenance free connections
W CSA/UL 60950 safety Iso 900 2000
approved to +85°C CERTIFIED,

RuggedSwitch® RS90

ch with Fiber Optical Uplinks

. RUGGEDCOM

INDUSTRIAL STRENGTH NETWORKS " 9-Port Managet

Order Codes
RS900-__-__-___ _-__
PS M P7P8 P9

PS: Power Supply
®24=24VDC (936 VDC) 4=
™ 48 = 48 VDC (36-72 VDC)

® Hi = 85-264VAC or 88-300VDC

M: Mounting Option

P7, P8, P9: Port 7-9 Options*
= 00 = No port
® TX = 10/100TX (if selected, port 7&8 must both be TX)
® 1x 100FX
® MJ = 1 x 100FX - Multimode 1300nm, MTRJ connector
® MC = 1 x 100FX - Multimode 1300nm, SC connector
x 100FX - Multimode 1300nm, ST connector
x 100FX - Multimode 1300nm, LC connector
® T2 =1 x 100FX - Singlemode 1310nm, ST connector, Standard 20km
® L2 = 1 x 100FX - Singlemode 1310nm, LC connector, Standard 20km
L5 = 1 x 100FX - Singlemode 1310nm, LC connector, Intermediate Reach 50km
® L9 =1 x 100FX - Singlemode 1310nm, LC connector, Long Reach 90km
® C2 =1 x 100FX - Singlemode 1310nm, SC connector, Standard 20km
® C5=1x 100FX - Si 1310nm, SC iate Reach 50km
™ C9 =1 x 100FX - Singlemode 1310nm, SC connector, Long Reach 90km

*Note:if P7 and P8 are selected, they must have the same
connector type.

Example Order Codes
= RS900-24-D-000000
® RS900-24-D-TXTX00
® RS900-48-P-TXTXMT
S900-HI-D-C20000
® RS900-HI-D-L2L200
® RS900-HI-N-C5C5C9

Options.
82-01-0002 - Conformal Coating

RuggedCom Inc.
300 Applewood Crescent, Unit 1,
Concord, Ontario, Canada, L4K 5C7

Tel: +1(905) 856-5288 Fax: +1 (905) 856-1995
Toll Free: +1 (868) 264-0006
Technical Support Center: +1 (866) 922-7975

©2009 RuggedCom Inc.

rogister Rugg fnc.
Biorne s A o i Xakcr Coporaéon, For additional information on our products and

— notios. services, please visit our web site at: www.ruggedcom.com
Rev 2-5-00082009

www RuggedCom.com
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UGGEDCOM

STRIAL STRENGTH NETWORKS™

eRS

The RuggedSwitch® RS900 Is a 9-port industrially
hardened, fully managed, Ethernet switch specifically
designed to operate reliably in electrically harsh and
ciimatically demanding environments.

The RS900 provides a high level of immunity to
electromagnetic interference and heavy electrical surge
typical of environments found on plant floors or in curb ¢
traffic control cabinets. An operating temperature range
of -40 to +85°C (-40 to +185°F) coupled with hazardou
location certification (Class 1 Division 2) allows the RSS
to be placed in almost any location.

The RS900 is packaged in a compact, galvanized steel
enclosure that allows either DIN or panel mounting for
efficient use of cabinet space. The RS900 provides an
integrated power supply with a wide range of voltages (¢
300VDC or 85-264VAC) for worldwide operability or dug
redundant, reversible polarity, 24VDC and 48VDC powe
supply inputs for high avallability applications requiring ¢
or backup power inputs.

The RS900's superior ruggedized design coupled with t
embedded Rugged Operating System (ROS®) provides
improved system reliability and advanced networking
features making it ideally suited for creating Ethernet
networks for mission-critical, real-time, control applicatio

The versatility and wide selection of fiber optics allows
the RS900 to be used in a variety of applications. The
RS900 provides up to three 100Mbps fiber optical Ethen
ports for creating a fiber optical backbone with high nois.
immunity and long haul connectivity.

All RuggedCom products are backed by a five year
warranty and unsurpassed technical support.
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proxicast

LAN-Cell" 2

High-Performance
3G Cellular Router +
VPN + Firewall

The LAN-Cell 2 is a high-performance,

Front view with
Card-Guard™ and optional
‘external cellular antenna

rugged, upgradeable, enterprise-
Installed (right side)

grade 3G cellular gateway that allows
multiple PC’s, laptops, web-cams,
PLCs, POS terminals, ATMs and other
Ethernet- and WiFi-based devices Key Features
to simultaneously share a single
cellular data account for primary or ® Uses standard 3G PC-Card modems (PCMCIA) from popular manufacturers

backup connectivity. ® Supports EV-DO RevA/Rev0, 1xRTT, HSUPA, HSDPA, UMTS, EDGE & GPRS cards

® User accessible PC-Card slot - easily upgrade modems or change carriers
Building on the success of Proxicast's
is with Card-Guard™ and Card-Lock™
original LAN-Cell Mobile Gateway, the ® Compact rugged modular metal chassis with Card-Guard™ and Card-Loc
LAN-Cell 2 adds support for the latest

3G high-speed cellular technologies

® 4 port 10/100 Ethernet LAN switch with LAN / DMZ / WLAN configurable zones

© Built-in WiFi 802.11a/b/g access point

and dramatically expanded routing,
: © 10/100 Ethernet WAN port: DSL, cable or Ethernet for primary or backup
security and management features.

© RS-232 port for serial modem backup
The LAN-Cell 2 is the most advanced, ® Auto fail-over between cellular & WAN ports - user selectable priority
secure and flexible 3G cellular router
available. The LAN-Cell 2 protects

your LAN equipment from Internet

® IPSec-based VPN client w/DES, 3DES, AES
o Stateful Packet Inspection Firewall

threats and gives you control over your o Cell-Sentry™ cellular data budgeting system - manages cellular costs

llular data connection in ways no
o i ® Supports dynamic or static IP addresses assigned by cellular carriers
other modem or router can.

© Copyright 2000-2008, Proxicast, LLC. Al Rights Reserved.

RuggedSwitch® RS900

t Managed Ethernet Switch with Fiber Optical Uplinks

Order Codes

Standard 20km

Standard 20km
Intermediate Reach 50km
Long Reach 90km
Standard 20km
Intermediate Reach 50km
Long Reach 90km

e

For additional information on our products and
services, please visit our web site at: www.ruggedcom.com
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Why the equipment was selected (General)

The equipment had to work with our current
Central System Software.

Had to work on solar power.

Procurement had to be open to many venders,
out also work as a system.

Most of the products used are the same as our
permanent ITS installations.

Performance requirements were used because
the general contractor would be a roadway
contractor, not a system integrator.

EVADA
DOT "
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Why the equipment was selected (for Communication

Communications Equipment as specified
. Standard Dial-up Modem

- Wireless comm. In the 4.9Ghz band (used during construction)
Communication Equipment final configuration

Proxicast cellular router/VPN/Firewall (all in one unit)
Pros of data cell
Ease of use
Available on most urban areas and across interstates
Cons of cell

Coverage not always available, spotty in rural areas and minor
highways

. Can be configured as a Wi-Fi hotspot

Proxicast router will allow for wireless radios to be connected if
3G service is not available.

Low power consumption

Modem is easily configured to work with the Departments
firewalls

EVADA
DOT 31
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Solar Calculations

Solar calculations for original design

- 170E controller, flow detector not designed to operate
on solar, would have made for a large and difficult
platform to operate.

- Designed to operate a CCTV camera, encoder, switch
and basic 4.9 Mhz. radio.

Recalculated with current configuration
allowed for operating Flow detector
CCTV, Encoder remained the same

- Allowed for operating via cell modem

EVADA
DOT

32



Solar Design Current Calculation (Original Desic

Worksheet #1 - Calculate the Loads (for each month or season as required)

Load Load DCLoad:ACLoad: Duty Duty Power l\éommal Amp-Hr
Load Description Quantity | Current : Voltage | Power | Power Cycle Cvycle : ConvEff Vi;tt::; Load
A Voltage W W HrsDay : Days/'Wk V AH/Day
CCTV Camera COHU 1 2.500 12 30.000 240 7 1.00 12 60.00
Video Encoder Teleste 1 0383 12 4 600 240 7 1.00 12 920
Ethernet Switch 1 0.667 12 8.000 240 7 1.00 12 16.00
4 9 GHz Radio 1 0.400 48 19.200 240 7 0.90 12 42 67
/
12 VDC to 48
VDC Converter efficiency
Total Load Power| 61.8 0 Total Amp-Hr Load| 127.87
*Peak current draw is not used in Total DC | Total AC| Nom Peak Total Wire B Batterv |Corrected
calculations, but shown for proper sizing Load Load | System | Current | Amp-Hr Pk i Eff Amp-Hr
of solar controller load connection. Power | Power | Voltage | Draw Load Factor | Load
EVAD A W W \' A AH/Day AH/Day
DOT 492 0 12 410 127.87 0.99 0.98 131.80
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Solar Design Current Calculation (Original Desic

Worksheet #2 - Design Current and Array Tilt EVADA
Svstem Location|Reno, NV Latitude 39.50°N |Longitude 119.78° W T
Insolation Location|Reno, NV Latitude 39.50° N |Longitude 119.78° W]
Tilt at Latitude -15° Tilt at Latitude Tilt at Latitude +15°
Corrected Pesk S Design |Corrected Peak Sun Design | Corrected Peak Sun Design
Load Current Load Current Load Current
Month | AHDay | Hrs/Day A AH/Day | Hrs/Day A AHMDay | Hrs/Day A

Jan 131.80 3.60 3661 131.80 410 32.15 131.80 440 2995

Feb 131.80 4 40 2995 131.80 490 26.90 131.80 5.10 2584

Mar 131.80 5.50 23.96 131.80 5.70 23.12 131.80 5.60 23.54

Apr 131.80 6.50 20.28 131.80 6.40 20.59 131.80 5.90 2234

May 131.80 7.10 18.56 131.80 6.60 1997 131.80 5.80 22.72

Jun 131.80 7.40 17.81 131.80 6.80 1938 131.80 580 2272

Jul 131.80 7.70 17.12 131.80 7.10 18.56 131.80 6.10 2161

Aug 131.80 7.40 17 81 131.80 7.10 18.56 131.80 6.40 20.59

Sep 131.80 6.80 1938 131.80 6.90 19.10 131.80 6.70 19.67

Oct 131.80 5.60 2354 131.80 6.10 2161 131.80 6.20 2126

Nov 131.80 390 33.79 131.80 440 2995 131.80 4.60 28.65

Dec 131.80 330 3994 131.80 390 33.79 131.80 420 3138

Latitude -15 Latitude Latitude +15 Lat +15 deg
Pedk S| Do Peak Sm| Do Peak Sun | =R Peak Sua| P
Current Current Current Current
HrsDay A Hrs/Day A Hrs/Day A Hrs/Day A
3.30 3994 3.90 33.79 420 3138 420 31.38 34




Solar Battery Storage Calculation (Original Desic

EVADA

DOT

Worksheet #3 - Calculate System Battery Size
Calculate Series Batteries:

Corrected | Storage Dx.\f::' Derate for BRitqd Caf?;;o;t}' Batteries
Load | Day SCUAEE | Temp. | 22 | 9% |in Parallel
oa ays Depth emp Conciy| Batey in Par.
AH/Day Day Amp-Hrs | Amp-Hrs =
131.80 7 08 09 1281.39 221 6
I‘S‘m:ml 1;“::’“1 Batteries in| Batteries | Total
ystem | DAY | Series | in Parallel | Batteri
Voltage | Voltage e ||t i
\% V # #
12 6 2 6 12
e e R
i Parallel | OF St ery arge | Battery
09| Battery | Capacity | Depth | Capacity
# Amp-Hrs | Amp-Hrs Amp-Hrs
6 221 1326 0.8 1060.8
Make| Trojan Weight: 59|kg
Model| GC2 C/Weight: 3.75|Ah/kg
Type| AGM Length: 260|mm
Nom Voltage V 6 Volts Width: 181 |mm
Rated Capacitvy AH| 221 |AH Height: 234|mm
Discharge rate| C/100 Discharge Current: 2.21(A
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Solar PV Array Calculation (Original Design)

Worksheet #4 - Calculate System Array Size

Design I\]/)Iodule l?)era.ted \I/:c?:;:li Modules
Current | —orae | Design | VOQUE |4 poallel
Factor | Current | Current
A A A #
31.38 0.90 34.87 6.30 6
I\Il;ommal Batteries | Charge I‘_{rlgh St | Modules | Modules | Total Total
V:;tt:;: in Series | Voltage Mozn'?')olt in Series |in Parallel | Modules | Area
\' 2 V # # # # SOQM
1.20 6.00 2 14 40 16.83 1 6 6 0.85
Modules in ’VII{:ieu(li iied OpArrg’ Modules \lzatde; i?:,ed A“éy =
Seri ] e ay n Circ i Parallel | Module ay irc
o Voltage | Voltage | Voltage e Current | Current | Current
# V V V # A A A
1 17.00 17.00 21.00 6 6.30 37.80 39.00
Modules X Price = Cost / Power = Cost/Kwh|
= Kwh
6 X S500 = $3.000 11554 = S0.26

PV Module Specifications
Make |Siemens |
Model|SM100

Nom Volts 12,00V
Length 1307.00|mm
Width| 652.00|mm
Weight| 11.50|kg
Thickness 5.50|mm
Bypass Diode| Y/N|Y
Pmax 100.00|W
Voc STC| -3 40E-03|V/°C
Vmpp 17.00|V
Voc 21.00|V
at High Temp 16.83|V
Isc STC 4 00E-04|A°C
Impp 590|A
Isc 6.50|A
Impp/area 6.924|A/SQM
Cost $500|Each
Cost'Watt $5.00({Per Watt
Area 0.85(SQM
Power 117.35|W/SQM
Efficiency 11.73%
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Worksheet #1 - Calculate the Loads (for each month or season as required)

Solar Design Current Calculation

Load Load DCLoad ACLoad Duwy  Duy  Power ™ Amp.Hy
Load Description Quantity | Current | Voltage : Power : Power Cycle Cycle : ConvEff Vy.;,ttem Load
oltage
A Voltage W W Hrs/Day : Davs/'Wk A" AH/Day
CCTV Camera COHU 1 2.500 12 30.000 240 7 1.00 12 60.00
Video Encoder Teleste 1 0.383 12 4 600 240 7 1.00 12 920
3G RouterModem 1 0417 12 5.000 240 7 1.00 12 10.00
Flow Detector 1 0.625 12 7.500 240 7 1.00 12 1500
Total Load Power| 47.1 0 Total Amp-Hr Load| 94.20
*Peak current draw is not used in Total DC [Total AC| Nom Peak Total Wire Ef Battery |Corrected
calculations, but shown for proper sizing Load Load System | Current | Amp-Hr Fact ¥ Eff. Amp-Hr
of solar controller load connection. Power | Power | Voltage | Draw Load st Factor Load
EVADA W W V A AH/Day AH/Day
Dar 37.5 0 12 3.13 9420 0.99 0.98 97.09
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Solar Design Current Calculatio

EVADA
Worksheet #2 - Design Current and Array Tilt Dar
System Location|Reno, NV Latitude 39.50°N [Longitude 119.78° W]
Insolation Location|Reno. NV Latitude 39.50° N |Longitude 119.78° W]
Tilt at Latitude -15° Tilt at Latitude Tilt at Latitude +15°
Corrected Peak Sun Design |Corrected PostSan Design | Corrected Dok s Design
Load Current | Load Current Load Current
Month | AH/Day | Hrs/Day A AH/Day | Hrs/Day A AH/Day | Hrs/Day A

Jan 97.09 3.60 26.97 97.09 410 23.68 97.09 440 2207

Feb 97.09 4 40 22.07 97.09 490 19.81 97.09 5.10 19.04

Mar 97.09 5.50 17.65 97.09 5.70 17.03 97.09 5.60 17.34

Apr 97.09 6.50 14 94 97.09 6.40 15.17 97.09 590 16.46

May 97.09 7.10 13.67 97.09 6.60 1471 97.09 580 16.74

Jun 97.09 7.40 13.12 97.09 6.80 14 28 97.09 580 16.74

Jul 97.09 7.70 1261 97.09 7.10 13.67 97.09 6.10 1592

Aug 97.09 740 13.12 97.09 7.10 13.67 97.09 6.40 15.17

Sep 97.09 6.80 14 28 97.09 6.90 14.07 97.09 6.70 14 49

Oct 97.09 5.60 17.34 97.09 6.10 1592 97.09 6.20 15.66

Nov 97.09 390 24 89 97.09 440 22.07 97.09 4.60 21.11

Dec 97.09 3.30 2942 97.09 390 24 89 97.09 420 23.12

Latitude -15 Latitude Latitude +15 Lat +15 deg
Peak S| DcoE0 Peak Sun| DR Peak Sun | D8 Peak Sun| D8
Current Current Current Current
HrsDay A Hrs/Day A Hrs/Day A HrsDay A
330 2942 3.90 24 89 420 23.12 420 23.12 38




! Solar Battery Storage Calculation

EVADA
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