PROPRIETARY-MATERIAL-USE
PUBLIC-INTEREST FINDING

PROGRAMMATIC APPROVAL
PROGRAMMATIC APPROVAL PERIOD: July 1, 2019 — June 30, 2022
FHWA OVERSIGHT: YES X NOo[]

PROPRIETARY MATERIAL:
Sensys Networks, Inc.
Sensys Wireless Vehicle Detection System

Background
The Sensys Wireless Vehicle Detection System received programmatic approval on June 3 of 2016

for a three year term. It was renewed for another two year texm that ends on June 30, 2019,

Product Selection

Recurring special provision 805-T-173 contains specifications for wireless vehicle detection,
which is a common alternative to inductive vehicle detection loops at signalized intersections.
The Sensys Wireless Vehicle Detection System is a useful alternative to the conventional method
in the following situations:
¢ Aninductive loop design will not function well due to limitations such as right-of-way,
geometrics, pavement conditions, obstructed conduit paths, etc.
¢ A full inductive loop design has been considered and there is significant post-design life
cycle cost advantage to using a full wireless vehicle detection system.
¢ A hybrid design using inductive loops at the stop line and wireless detectors for the
advance vehicle detection and the hybrid design is the most cost effective, based on post-
design life cycle cost.
¢ Temporary use at a temporary traffic signal or at a permanent traffic signal until such
time as other vehicle detection methods can be installed,

Designers will have to submit a completed Wireless Vehicle Detection System Justification
Form, when specifying wireless vehicle detection on a particular project. A capy of this Form is
attached as Appendix A.

’

Product Co nents

The Sensys Wireless Vehicle Detection System includes all of the components necessary for a
complete installation, including:

¢ FlexConnect — Access Point Series
s Flex Control
¢ Flex Isolator




e Master (CC) and Expansion (EX) Cards
Flex Repeater and Flex Solar Repeaters
VSN240-T-2 Sensor

VSN240-F-2 Sensor

VS8N240-T-GR Sensor

e VSN240-F-GR Sensor

Product History

The Sensys Wireless Vehicle Detection System is listed on INDOT’s Approved Matetials List
for Traffic Signal Control Equipment under the counting vehicle detectors section. The ability to
count vehicles and communicate this data is important if a vehicle detection device is to be a true
alternative to traditional inductive vehicle detection loops.

Project Compatibility

The product desired would be compatible with many traffic signal installation and traffic signal
modernization projects throughout the State. The product would be intended for use at all traffic
signal projects when its advantages outweigh its disadvantages.

Product Availability

The product desired is the only product of its type that is currently on the INDOT’s Approved
- Materials List. INDOT is in the process of evaluating a second manufacturer’s product, the
Trafficware Valence Pod, but the evaluation will likely not be completed until later this year, And
while having two manufacturers would provide for more competitive bidding, the device would
still be considered proprietary until a third manufacturer comes along,

Product Cost

The most recent unit price summaries show an average unit price of $877 each for a Wireless
Magnetometer Detector (pay item 805-10107) and a total quantity statewide of 620 units. The
conventional inductive loop may be more or less than this depending on the amount of conduit,
saw cutting and 31gnal cable necessary. For projects where the Wireless Vehicle Detection System
would be less expensive, the designer will show this in the project file, a copy of the justxﬁcatmn
form is attached as Appendix A.

Maintenance

The product has some maintenance costs associated with it, as the batteries in the sensors must
be replaced every ten years. However, the inductive loops also require periodic maintenance
because the conductor wires are susceptible to being torn over time by the pavement. Therefore,
depending on pavement condition, the maintenance work for wireless vehicle detectors can be
less expensive and it has the advantage of being easier to schedule since it is known when the
batteries will need to be replaced.



Product Alternatives — Summary Table
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APPENDIX A

WIRELESS VEHICLE DETECTION SYSTEM — JUSTIFICATION FORM

Intersection;

Contract No:

Check all that apply
[ ] Aninductive loop design will not function due to physical limitations described below

Physical Limitations

["TPavement Condition (attach pavement photos)

[7] Other;

[J Right-of-Way or Intersection Geometrics (attach aerial photo or intersection diagram)

[[] Obstructed Conduit Paths {attach intersection diagram)

A wireless vehicle detection system is needed at the intersection listed above for the following reason(s):

[] A full inductive loop design for vehicle detection has been evaluated and there is a post-design life

cycle cost advantage, summarized below, to using a full wireless vehicle detection system

Post-Design Life Cycle Cost Estimate for Full Loop Install

Full Loop Installation Cost:

Signal Conduit Quantity:

Full Loop Maintenance Cost:

Full WVDS Installation Cost;

Full WVDS Maintenance Cost:

A hybrid design using inductive loops at the stop line and wireless detectors for the advance vehicle
detection is the most cost-effective vehicle detection method based post-design life cycle costs, as

summarized below

Post-Design Life Cycle Cost Estimate for Hybrid Install

Full Loop Installation Cost:

Signal Conduit Quantity:

Full Loop Maintenance Cost;

Hybrid WVDS Instaliation Cost:

Hybrid WVDS Maintenance Cost:

[l Temporary use

Reason for Temporary Use
"] Temporary Traffic Signal
[CIPermanent Traffic Signal
' (enler iimeframe needed)

RECOMMENDED: APPROVED:

Coples To;

Name: Date
District Traffic Engineer : Project Manager
Highway Design & Tech Support Office



FlexConnect

Sensys Networks AexConnecl is a stand-alone unit
that provides an SDLC interface to TSz controllexs*
for APCCs and Access Points (AP240-81), FlexConnect
replaces the functionality of the EX cards, This reduces
system costs and the need for additional card slots

for expansion cards and multiple vacks in controller
cabinets. :

FlexConnect connects to the EX port on the APCCor

the CC card (for the AP240-81). FlexConneot conforms
10 the Port 1 interface communicalions and indicator
requirements specified in the NEMA TS2-2003 standard,
FlexConnect is powered through the g-28VDC barrel
connector or the USB port. The front panel display shows
the channel status of the 64 channels axranged as four
racks of 16 channels each, Racks can be independently
enabled or disabled, TrafficDOT is used to configure the
channels and download firmware updates.

1bCt loop batectorGard

Nl L

Typleal TS2 Controlier system configuration for
APCC with FlexConnect replecing EX cards

LD Laop Detector Card

Wt B b Yme fre sme wo e OY

Typlcal TS2 Controller system configuration for
Access Polnt with FlexConnect replacing EX cards

. * And other eontrollers that support Port 1 SDLC
connections
+ And varlants of AP240-S series

Functlons / Features

Directly connects an APCC or CC card to a 182
confroller via the SDILC Iink
» Tiliminates the need for EX cards and additional card
slots in the cabinet. .

+ Adheres to NEMA Standard TS2-2003 requirements:
8.6.1, 8.6.2,

FlexConnect Is programmable via TralficDOT

» Utllizes the same configuration interface as CC and
EX cards.

« All eurrent CC and EX card configuration options are
supported.

« FlexConnect supports a total of 64 channels,

Simple instatlation

» Mounts in traffic cabinet with DIN mount or bracket
* mount, Mounting kit supplied with module.

Software Compatibiiity
« AP firmware v1.8.9 or later,

+ APCC firmware va.10.8 or later,
« TrafficDOT software v2,12.2 or later.
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Power, Physlcal, & Environmental
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+ 9-28 VDC (24 VDC nominal): 5,5 am x 2,1 vun bareel power connector, or
il *5VDC nominal USB yort
L \‘ less than 300 mW
] 4.9° X 3.5° X 1.2 (10.9 ¢m % 8.8 cm X § eny) without Tuotmt
WEIGHY L i Ay 7.8 0z (2211 g) withaut mount :
apeialingIemp ;L1 ndustrial -40°Gto 80°C
RIS S (AR
ngimilag TS| DIN or eabinet mount
Avaliable Products .
e A S R S I e e s Ty T
sHolel Code Ol MU R SRR S S el R
FLEX-CONN-M FlexConnect (DIN and bracket mounting kit included),
FLEX-CONN-ACC-1 FlexConnect Y-Cable: Splittor cabla (0.5'/8") to connect FLEX-CONN-M to used SDLC pott,
FLEX-CONN-ACC-2 FlexConnect Powar Cord (6') Cord to cotnect FlexConnect with cabinet power terminal blocks,
I;L!!X-CON N-ACC-3 FlexConnest Power Supply (60W, 18V Industrial tated cabinet power adapter with cords (6 AC/4’ DC)

FLEX-CONN-ACC-4 FlexConnact Straight Cabls () Thvu eable to connest RLEX-CONN-M 10 spare SDLC pait.

Compliance

« ¥CC: This device conupHes with Part 15 of the FCC rules, Osleraﬁon Is subject to the fo]lowdn&two conditionst
}1) This device may not.cause harmiul interferencs, and (2) this davice must accapt any interference recelved,
ncluding interferance that may cause undesired operation,

*d + 2004/108/RC ‘
+ 1C; This device complies with Indus Cnnada]icence—axem‘tRSSstandan)dg?&g tion {s subject to the

IR
following twa conditions: (1) this device may not cause intorfarence, and (2] gvicemnst aecept any
Tuterfarence, including intevfavence that may cause undesired operation of the device,

+ 1C 1 Lo présent (samll est conforme aux CNR d'Industile Canada applicables aux apparells radio exempts
delicance. L'exploitation est autorisée aux denx conditions suivastes ; (1) l’agfareil ne doit )i?s produlve
de hrouillage, of (2) P'utilisatenr de Tappareil doit accapter tout brouillage radiodlectrique subi, m8me s le
broulllage est suscoptible d'en comprometive le fonctionnement.

Sensys Nelworks and fhe Sensys Nelworks lago ore tradsmarks of Sensys Nelworks, inc. Al olher ircaciemaorks are the propery of (helr retpactive owners,
{nfoimaRon contdned herein k belleved 1o be refable, but Sensys Netwoiks makes no wamanttes as to lls accuracy or compleleness,
Copyright ® 2014 Sensys Notworke, Inc, + ALLRIGHIS RESERVED « P/N 153-240-080-020 Rev b




FlexControl

The Sensys Nelworky FlexContfrol is a compact module that
controls the components of the Sensys Networls Wireless Vehicle
Datection System (VDS), It maintains two-way wireless links to the
sensors and repeaters, establishes overall time synchronization,
transmits configuration commands and message acknowledgements,
and receives and processes data from the sensots., The FlexControl
then relays the sensor detection data to a roadside traffic coniraller
or vemote server traffie management systen. The FlexControl
provides equivalent functionality a the Access Point Controller Card
(APCC) except for the internal contact closures,

The FlexControl uses an ARM-based Linux computer to pravide
layers of processing and networking, Processing indudes analytics
for traffic data, traffic signal control, specialized control applications
(e.8., wrong way ramp detection and speed enforcement), end
system peformance and diagnostic reports. Networking includes
complete SNPt functions, SNP security and proxying, as-well as
Linux-based IP, VPN, secure access (ssh), and secure web sexver
(https) capabilities, Custom add-ons can be devaloped by Gualified
customens for theit own vemote applications.

The FlexControl includes dual Radio ports (SPP-0 and SPP-1)

and an expansion (EX) port. The EX port connects to the EX card
or the FlaxConnect module to relay detection events to a traffle
controller. The FlexControl has two USB 2.0 full speed host ports,
one 10/100Base-T Ethernet port, and one USH device port, The
FlexControl s powered by  9-28 VDC source via a barrel connector
or a pluggable terminal block connector. The FlexControl includes

a DIN mount and & hracket mount kit for instellation in « traffie
cabinet. The MlaxControl module is configired by Traf@cDOT over
the Ethernet port,

FlexConirol System Configuration
FeaxContral wiih Two Radlos Contlguralion

HexConiol with One Redle Conilguration

A typical FlexControl system eonfiguration cansists of one
FlexControl and two Radios with a FlexIsolator, The system can
also consist of a FlexIsolator and a Radio, The FlexIsolator offers
dlectrical solation upto 2,500 V, surge protection up to 12 A, and
AC power crogs protection.

5P (Senays NanoPower) is n proprietary witeloss Jink protecol,

Functions / Features
Processing of sensor deald
+ Per-lane or per-vehicle data ,

« Data binuing over selectable time intervals
« Data filtaxing (_e.g., adaptiva holdover)
s Platform for remote applications

Storage of sensor data
+ Data buffering (event caching) 500 KB

« Datn storage (processed data) 1 MB

Master fimebase for all supported wireless sensors
+ Common eloek for sensor timestamps

» Can be synchronized to NIST timing signals

. SNP radio communications

« To/from Radio modules
Relay of sensor deta
« Via EX card or FlexCounect SDLC link to traffic
controllex
« Via IP connectivity (wired or wiveless) to traffic
controllers and upstream sexvers,
Dlugnostics and Suparvisory
+ Daily diagnostic report
« Intrusion detection and packet authentleation
"« Sensor health monitor (RSSI, battery, downtima)
Firmware upgrades
+ Upgraded vis IP conmectivity
.+ Delivers upgradesto all othex Sensys Networks VDS
devices
Simple installation

+ Motmts in traffic cabinet with DIN mount ox bracket
ount, Mounting kit supplied with module,

software Compatiblilly
» Requires TrafficDOT software 2.12.7 or Iater




F)exConirol Front Panel

UBBB device port

: 3| Link LED for Radio/Ethemst ports: on
a8 (operational); off (no Tinl; Dlinking (data
VY transmission)

3% Fault LED for Radio ports: on (an enabled link has
A4S e faul)

RY . Link 1ED for BX port: on (aperatlonal); off (uo
it linlo); blinking (data transmission)

4’5l Fault LED for EX port: on (an enabled channel has
i) afault)

§ ' USB host porta for USR device conncetions

i RJ45 ports for Radio connections

- ETHERNET ‘ Rthernet port for PC or network connections
Hm | Rthemet port speed LED: on (speed at 100Base-T);
ST T \k‘

off (speed at 10Base~T)
FlexControl Back Panel
BRI RS SRR
R 5] Mastar Rasett resets board (hold for 20 seconds to
) N bt vestore factory defaulis)
RJ45 port 1o BX card or FlexConnect
g-28 YDC barrel power socliet to power adepter or
pninal blocks v

cabmet power texminal

28 VDG socket to pluggable power
’?;rmlna bl ro

12

o FloxContrel

" The plcture above shows the relative aize of the FlexContro! comparad to 4
VSN240-F-2 sengor,
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1+ @ 1(8-422 full duplex to Rndxo(s) via Rl4s

. connectoy
+ {2)USB 2.0 full speed host poxts

o (0 R8~485 full duplax to BX caxds via Ri45
connectoy

+ (1) 10/100Base-T Bthernet port via RY45
connector

2« (1) USR device port

S . H’.ITI’, XITTPS, Open VEN, PPR, PPTP, SSH,

oplional ancryption over tunnel

o counts (volums)

+ gecupancy
« average and medlau speeds

o . gélnelgg mpeeds sud vehicle l'engths over

time intervals

D 'cxx_tll'tipntfonnats include Caltrans, AustRoads,
, and CSV

l\la S A
"‘A \’\ S ”“"‘

+ initial vehicle detect fime
* gap
« gpeed

: « length

» ontput formats include Marksman and €8V

*» 400 MHz ARMO processor
« Linux 3.14 operating system

] « 256 MB Flash

» 128 MB SDRAM

,§‘N
-4

0;0 '-t-,

Sensys NanoPower (SNP) protacol (TDMA-based)

Power, Physicql 8 Environmental
I L 998 VDO .5 MM K 2 mm batrel power

connecor, or

» 9-28 VDC: pluggable terminal lock (3 pos 6
1) for 24-12 gaga wire

‘Qmuyppilon

%/ less than 700 mW

11 4.8° %35 x1.2" (10,9 cm x 8.8 ¢im x § cm) without
mount

 woldht 744 ‘ 8.5 0z (240.9 g) without mount

", J industrial «40°C to 85°C

*| DIN orbracket mount
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FLEX~CYRE-M mounting Mt included),

FlexControl Moduls: Controls tadios and wireless linls ta deteetlon sansors and relays datection data (DIN and bracket

FLEX-CTRL-N-E FlexContiol Module Enhanced: Controls radios and wiveless links to detection sensors, relays detection data, and

generates traffic data statistios (DIN and bracket mounting kit included).

PLEX-CYRL-ACC-2 | FexContxol Power Leads; Leads to connect FlexControl with cabinet power terminal block .

FLEX-CTRL-ACG-3: | FlexContro} Power Supply with powes cords: Industiial rated power supply adapter (US only). ’ :

omplianc .

Vol 2006/95/12.0

s FCC: This device complies with Part 15 of the FCC rules, t(l)&:watlon is sulyject to the following two conditions: c{x) i
This device may not cause harmful interference, and (2) this device must aecept any intetference received, including
inberference that may cause undestred opetation,

i 2004/108/EC
+ IC: This device cmn&l'les with Industry Cannda Heanve-exempt RIS standayd(s), Operation is subject to the following
two conditlons: (1) this devies teny not cause Interference, nud (2) this device inust accept any interference, including
jntexferenco tiiat may tanse undesived operation of the device,

3|+ 10: Le présent apparefl est conforme aux CNR d'Industric Canada applicables sux apparells radlo exempts de Heence,

Jexploltation est antorisée aux deux conditions suivantes : (1) Vappareil ne doit pas produite de brouillage, ot (2
Putilisatenr de Yapparell doit aceepter tout hroufllage xadio ectrﬁuem!bi, méms si lobroufllage est suscoptible d'en
campramettre lo jonctionnement,

Sensys Nelwotks and fhe Sansys Nelworks logio are trademarks of Sensys Nelworks. inc, All other frademarks ore 1he propery of thelrreipeclive owners,
wmlonnation conlolned hareln It beliaved Jo be reliable, but Sensys Nelworks makes no warranties as lo His aceuricy or completeness,
Copyngh! @ 2014 Sensys Networks, Ine, » A(LRIGHIS RESERVED « P/N 1563.240-030-021 Rov A




Flexisolator .

The Sensys Networks Flexisolator module provides both
safety and length extension for the FlexControlt to Radio
wired interface, The FlexIsolator provides two independent
igolator ports, one for each Radio connection,

A typical FlexControl system consists of one FlexControl
and two Radios with one FlexIsolator, The system can also
consist of a FlexIsolator and a Radio,

FlexControl with Two Rudlos Contiguration

axGontrof ¢

Hexisolator .

A Flexlsolator isolates and protects signals from the
FlexControl to the Radio and provides up to 2,000 feet

(610 meters) of 24 AWG CATS cable communication for the
FlexControl to and from the Radio using RS-422 drivers,

The FlexIsolator serves three purposes;
1. Equipment protection from electrical surges.

Surge protection prevents unwanted electrleal surge
currents, for example from lightning, to enter the
controller eabinet and destroy lectronic cireuitry,

2, Erotecﬁon from electrical shock,
Ground isolation prevents dangerous voltagesin a

cable from shorting onto the ground or power supply
in the cabinet,

3. Length extension.
The power supply voltage on the CAT5 between the
FlexControl and the Radio is normally 5 V which
allows only limited connection length. To increase
the connection length the FlexIoolator boosts this
voltage to 15 V.

tApplicable also to the Access Point Controller Card (APCC)

U 10 B ]
y Lagal ) |

¢

Functions / Fedatures
Safely Assurance

« Provides surge proteotion up to 12 A
« Provides electrical isolation up to 2,500 Vrms

Increases conneclion length between FlexConirol
and Radio

Power and Activily indlcalors for both Local (l.e.
FlexConirol) and Remote (l.e, Radlo) connections

Two types of ground texminctions

Mounls In fralflc cabinet with-DIN mount or bracket
mount

Flexlsoldior Front Panel

TRBE A iy R
%? \g"p?»ﬂmf :i| RJ45 ports for Radio connections
IS Agtivity LED for SPP ports: off (not
émote receiving data); blinkding (receiving
AL date from Radio)

Power LED for Radio:‘on (+15Von);
off (no power)

] Aotivity LED for SPP ports; off
i| (not transmitting data); blinking
5 (rangimitting data to Radio)

| Power LED for FlexIsolatox: on
A (+ 5 V on); off {no power)

Flexisolator Back Panel

44:1{ Both Phoenix and sorew (# 8)
2408 grounding lugs (only connedt one).

ICERAN § o A
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Power, Physical, & Environmental
bulput voltage. iz 15 VDC unregulated 2 W -
nOWer £6n iofi | 600 mW per Radio

REXA LYl )

d@gps{g@& L 4.3 X 3.5" x 1.2° (10.9 em x 8.8 em x 3 em) withoutmount
weldht = 1 7.8 oz (221.5 g) without mount

industrial -40°C to 85°C

4 et

. IEC 62000-4-2 (BSD) %15 KV (air), £8 kV (contact)

+ IEC 61000-4~4 (EFT) 40 A (5/60 n8)

|« IEC 61000-4-5 (Lightning) 12 A (8/20 jts)

elechical isolallon |

2500 Vyms
copnectlon length
ex{;,},%ﬁ,{l s 9" up to 2,000 ft (610 m)
mounting DIN or bracket mount

Available Product

PLEX-ISOL-M Flexlsolator module (2 port): Provides surge protection, electrical isolation, and CATS cable
_ Jength extension (DIN and bracket mounting kit included).
Compliance

2006/95/8C

squtxg cast dugn ety

[ -

EMC

« FCO: This device complies with Part 15 of the FCC rules. Operation is subject to the
following two conditions: () This device may not cause harmful interference, and (2)
this device must accept any interference received, including Interference that may cause

undesired operation.

« 2004/108/EC

« XC: 'This device complies with Industry Canada lcence-exempt RSS standard(s). Operation
is stubject to the following two conditions; (1) this device may not cause interference,
and (2) this device must accept any interference, induding interference that ray cause
undesired operation of the device. )

+XC': Le présent appareil est conforme aux CNR d’Industrie Canada applicables aux
appareils radio exempts de licence, Lexploitation est autorisée aux deux conditions
sutvantes ; (1) lappareil ne doit pas produire de brouillage, et (2) 'utilisatenr de Fappareil
doit aceepter tout brouillage radioslectrique subi, méme si le brouillage est susceptible d'en

compromettre le fonctionnement,

Sensys Nolworks end the Sensys Nalwoiks logo are lrademarks of Sensys Nelworks, nc. Al other rademoeks are the propeily of fhelrrespeciive owners.
Information confalnad heteln is bellaved 1o be refloble, bul Sansys Nelwoiks makes no warranites as 1o lis acouracy or complateness,
: Copyrighl © 2018 Sensys Nefworks, Inc, » ALLRIGHYS RESERVED « P/N 148-240-030-022 Rev A




FLEX-RP Solor Repeater

The Sensys Networks Solar Repeater offers a power
pack delivering a 15 year life that virtually eliminates the
ongoing maintenance cost for the effective life of the wireless
gensor networking system, The solar repeates utilizes a hybrid
power souree: solar power which feeds into a super capacitor
as its primary power source and lithium batteries to provide
backep power if required, The repeater and power pack are
individually aiined to provide optimal R and solar power
performance. The solar xepeater eliminates repeater hattery
replacement and saves time and resoureces.

The FLEX-RP Solar Repeater includes the enhanced
RF chipsets and external antenna options of the FLEX
family of second generation repeaters, The enhanced RF
chipsets improve the RF robustness and reduce the energy
congumption, The FLEX-RP Solar Repsater has an intexrnal
antenna and connects with the FLEX External Antenna,

Antenna options. The FLEX External Antenna connects
to the FLEX-RP Solar Repeater via a coaxial cable, The
antenna allows the repeater to be aimed in two directions
simultaneously ut{lizing a pole located between the sensor
and access point,

Two types of BLEX External Antenna ave supported: (i) the
TLEX-ANT-1 with the same RT covetage as the internal
antenna and (i) the FLEX-ANT-2 with Long Range RF
coverage. The FLEX-RP Solar Repeater can algo operate
without an external antenna,

B
vy

FLEX Repeater and | FLEX Repeater, FLEX Repeater, FLEX

FLEX Solar FLEX Solar, and Solar, and Standard
Long Range External Antenna
BExtemndl Anfenna

FLEX Solar Repeater Configurations

Functions / Features
Relay of radio communications

« To/from wireless sensors

« To/from access point

+ To/from ancther repeater (FLEX or RP240)

Extension of range and coverage of the access
point

» Can be operated in tandem - one repeater and its
supported sensors can communicate with another
repeater and then to the access point

« Maximum single-hop range of ~2000 feet (610
meters) from supporting access point or repeater

« Maximum single-hop range of ~300 feet (91 meters)
from gensors with Long Renge External Antenna

Fully wireless operallon ~no cable conneclions

Radio signal quallty measurements (of each link to
wireless sensor or fandem repeater)

* Recejve Signal Strength Indicator (RSSY, in dBm)

s Linls Quality Index (LQJ, figure of merit 40-99)
Firmware upgrades over-the-alr from access point
Simpile installation

« Any roadside location that provides adequate signal
coverage to sensors and the access point or yepeater

+ No special requirements regarding setback, relative
angle of the sun or mounting stability

No callbration or adjustment required

No batfery replacement




Power, Physlcal & BEnvironmental

> .| +to/from sensors via 802.15.4 PHY SMPRSRRENET T the power supply is vechargeable super
1 radio capacitor with primary battery back up
to/fiom repeaters via 802.15.4 PHY ~primary battery back up is ithium iron
| radio phosphate
& Y | «toffrom access pointvia 802.15.4 rec nde d
ket PHY radio lena o :
S ' every 15 yenvs
oyer: ﬂf a *| Sensys Networks NanoPower (SNP) un. rqp lﬂ”mmt
_,,,,,31000,. : | protocol (TDMA) r.: | « FLEX-RP: 6,5 X 6.55" x 6
: 21 (16.5 ¢ x 16.6 em X 15,2 o)
| TEEE 802.15.4 PHY = v FLEX- Solar: 6.25” x 6.25" X 3.5”
‘| Divect Sequence Spread Spectrum di ‘e‘nsions | GB9emxisoemx B an)
modulallon Offset Quadrature Phase-Shift Keying m G . | FLBXGANT-L 5,65 X 3.64° X 4.80
(D888 0-QP3K) . (14.4 emx 9 cmx 32.2.cm) )
" » FLEX-ANT-2: 9.5" x 9:5” x 4.38
g"}"::"';"/ recelve 250 khps p (24,10 ¢ X 24,10 em X 11,10 em)
- » FLEX-RP: 1.011b ( 0.46 kg)
2400 to 2483.5 M1z +FLEX-Solar: 4.44 1b ( 2.01
fquUBHCY band (ISM unlicensed band) + FLEX-ANT- ?“04;4 RS ( OA:I‘;%)QS)
reduency % » FLEX-ANT 2: 2.21b (1kg)
c:““"°=5 ) + designed for weatherproof, outdoor
chanhne! o operation
bandwidih 2 MHz e“"‘“’!"l‘?"."’.". + NEMA Type 4x enclosure
T ; : ) + IP65 ingtess protection
unte nn a iypa g;};o;;iep 1;;!3:11)1 antenna (behind 5 ingreas p
P operating temp | | +40° to 176°F / -40°C to +80°C
gniennafield of |, 0° (uaimoth & alovation)
i Avullable Products
:g:‘g‘:,ul OU[pU' 3 dBm T e ey n POy
- <30 - 1000 MHz <-36 dBm {mducl | Desctiption
spurlous emlsslons | © 1‘;31_21795 gg: << :22 gg;l FLE)$~§<P .| BLEX Repeater for use with FLEX-Solsr
+5d5 - 5.3 OHz  <-47dBm FLEX-Solb Solar Powered Hybrid Power Pack for
typlcaliteceive | | on (PHR < 1%) FLES-RP
sensltivity FLEX-ANT-1 FLEX Standard External Antenna
saturation s 10 dBm T
(max Input level) FlEXuAlglgg‘ FLEX Long Range External Antenna
Compllance
safely 2006/96/RC
» BOC: This device complies with Pext 15 of the FCC rules, Operation is subject to the following two
EMC conditions; (1) This device may not cause harmful interforence, and (2) this device must acespt any
interference received, including interference that may canse undesived operation.
+2004/108/EC

Sensys Networks and fhe Sensys Netwotks logo are fraderarks of Sensys Nelworks, Inc. Al other iradertrks are the propeny of Ihel respectiveowners,
information contained harein k befleved lo He refoble, but Sansys Nelworks makes no warronfies as to lls acouracy or coinpleteness,

Copyright © 2014 Sensys Nelwoiks, Inc, *

ALLRIGHTS RESERVED « P/N 1563-240-020-018 Rav A




FlexMag Flush and Deep (GR) Sensars

The Sensys Nelworks VD5240 Wireloss Vehicle Deleclion System
uses wircless magusto-resistive sensors to detect the presence and
movement of vehicles, The sensors ~ Installed in hales cored in the
roadway and covered with epoxy — transmit detection data fn real-
time via low-power radio technology to a nearby Sensys Networks
aceess point. Velricle detections are forther relayed to o tvaffic signa)
controller, remote irafiie management canter, or othor system.

The new FlexMag Flush and Deep sensor doveloped by Sensys
Networks utitizes the next genavation of RF cifpsets and clrcuftyy,
The FlexMag Mush sensarg are instelled flush with the roadway
surface in plastlc shells, The plastic shells enable the removal and
replacement of sensors during roadway milling operations, The
FlexMag Deep sensors are installed without plastic shells at depth of
up to 4.25 Inches (10.8 em) from the voadway surface to the fop of the
sengor. Sensors Inatalled at theso depths do not have to be removed
and replaced during most roadway milling operations,

* In typleal traffic management applications, a sensoris placed in the
middle of a trafficlane to detect tha presance and passage of vehicles.
Vehicle speeds and length are measured by two sensots installed

in the samelane with the exact distance between thein configured

in softwars, 'The recommended distance between sensoxs depends

on the range of expected speeds tohe measwred: for typleal freeway
applications, a separation of 20 to 24 feet (6.1 to 7.3 meters) is
recommended; fortyplcal artetial applications, 2 separation of 10 to
12 feet (3.1 to 8.7 meters) is preferred,

Advanced Magnetometer-Bused Vehicle DetecHon.

The state-of-the-art magneto-resistive sensing devices in eacliwirsless
sengor meastre thex-, y- and z-axls components of the Earth's
magneticfield at a 128 11z sampling rate. As vehldles come within range,
changes in the x, y, 0 % axes of the measuved magnetic field becone
apparent, Wheu 110 vehicles are present, sensors continually measure
the backgronnd magnatic fleld to estimata a yefavence, Each sensor
antornatically self-calibrates to the local snvivanment, and to auy long-
term varfations of the local magnetic field, by allowing this reference

value to change over thine,
Types of FlaxMag Flush and Deep Sensors:
VSN240-F-2
+ Flnsh-mount wireless sansor for in-pavement ingtallation
« For all freeway, arterial, and signal control applcations
VSN240-T-2
+ Flush-mount wireless sensor for in-pavement installation
» For signal control applications only '
VSN240-F-GR ’
« Forup to 425" (10.8 ) depth (to top of sensor) tn-pavement
installation
+ For all freewny, arterfal, and signal control applications
V§N240-T-GR :

+ For up1d 4.25" (10.8 cm) depth (to top of sensor) in-pavement
inetallation

+ For signal control applleations only

Functions / Fettures .

Lower power consumption

3-oxiy magnetomelar for vehicle defection
¢ 128 Hz sampling rate

_» Count and presence detection modes

» Modes for bleycle and motorcycle detection

Flush mount or up fo 4,25 (10.8 cm) depth (fo fop of
sensol) In-pavement instaliation wiih no wires or
lead-In cabling

Fast and simple Installation

+ Inigtalls jn Jess than 10 minutes ln small
Jole using a hammer or core drill

~ Holo 4" (10 cm) diameter; a maximum of 6.‘5"
(16.5 om) decp
~ Covered with fast-drylug epoxy

+ Minimallane closure thme
+ Nosaw cuts

Expected 10 year baltery life
+» Rugged mechanical design
» Auto-calibration

Relioble 2-way radio communications with access
polnt
+» Uniquely addressable and configurable

"« Firnware can be upgraded over-the-afr

Readlly deployed where other syslems cannot be
vsed

+ Spiit roadways

+ High water tables

+ Damaged pavement




Sensor Modes

y Sl d

deleclion feghilqué .| 3-axis magnetio feld sensing mode .4  applicailon .-, descripllon ... i.:
som "{‘.‘.3,!'@"3‘ sii- .q128Hz » sends timestamped ON and OFF
SEAEER S | g aude detect threshold (mG) count statlons; detection events using configurable
programmable . « Z-axls undetect thteshold (mG) B (event) | advance detection detection parameters
vehicle defection + X-axis undetect threshold (G) + notsepported by VSN24o-T-2 o
23;‘;3’“:9*?8'& (m“odg !} + onget filter (ins) 'VSN2404IGR
~ «- 71 » holdover (ims) . disables mugnetomater and sends
wrhiniie, tan .« o ©auto-recalibsation timeout (secs) E(ldie) |[statusreporiing | sensor hardware and software
overthe-alr - Sensys Netwotks NanoPower (SNP) veuslon fuformation
prologol protocol (TDMA) . | sends timestamped ON and OFF
physical laysr 1EER 5o PHY ﬁ%ﬂﬁiﬁ :i?s;})gaie:gemem?;;t daﬁotloﬂn evecl:lts!us: Ing
profogol. . 1 . 2154 delection) ) };"&W&mr o
SR Direct Sequence Spread Spectrum Offset
mogulailon Quadrature Phase-Shift Keylng (DSSS O- + 16 diiterent stop bar deteciion modes can be selected

QK

» recommended stop bar delection modes for speciiic
applications: .

ransmit/racelve b | g0 kbps STOPBAR-0 bleyeles/soooters
p———— STOPBAR-2 motoreycles
2405 to 2480 MHz
hoquency band | (oM unlicsnsed band) STOPDAR passonger vehloles
frequency channels |16 (normal recalfbration)
T - passenger vehicles
chennelbondidth . 2:‘“"&] — STOPBAR-7 (fast recalibration)
LT microstelp pateh antenna .
antenna fype (mounted balaw tap surface of STOPBAR-14 Lght rall
i sensor) Power, Physlcal, & Environment
- s »
orﬂ,g‘mg.ﬂelq‘pl vlew | #:60° (azimuth &elwéﬁon) + non-voplacesble primary LH-SOCL, 3.6v battety
nominal output, +3dBm power supply pack
PO\N?f i s 8.5 Ah (mominal capacity)
. :??;ggogggz: :"?;odgg:n dimengslons 20" x2.9"x2.2"° (7.4 emx 7.4 em x 5.6 cm)
SPUApUs SMISEIONE | | 16 0 GHK  <-44dBm welaht + 6.47The/0.213 kg (without shell)

* §25-53GHz  <-47dBm g + 0.5 Ths/0.238 g (with shell)
fyplcalrecelve . - « deslaned for in-pavement mounting
sondivlly . . .- 10t dBm (FER = 1%) environmentad + NEMA Typea 6P enclosue
salyration (max Input » 10 dBn 1 1P68 fngress protection
lavel) operclinglemp | -40°F1o £76°F/-40°C0 +85°C

Compliance
salgly .. 2006/95{EC
o + FCC: 'This devies compXes with Part 15 of the FCC roles. Operation is subject to the following iwo conditions; (1)
This device snay not cause haemiul Interference, and (2} this device must accept any interference yecelved, including
intetference that muy eause undesized operation, Changes or modifications not expressly approved by the pmity responsible
for compliauce could vold tha user’s suthoity to oparatethe equiptnent,

» CR0678

. 200;4108/!&0
e + IC: This device complies with Industry Canada leance-exempt RSS standard(s). Oporation is suhjec to the following

two conditions; (1) {his devics may not cause interference, and (2) this device must accept any interference, incloding
interference that may cause undegived operation of the device,

+ 1C': Le présent apparel est conforme attx CNR d'Industrie Canada applieables aux eppavells radio oxompts de lcence.
L'exploltation est autorlsée aux deux sonditions sulvantes : (1) Yapparell ne doit pas produlre de brouiilage, et (2)
Patilisateur de Yapparell dolt accepter tout hroutflage radioélectvique subl, méme &l le broutllage est susceptible d'en

comprometive le fonctionnement.
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