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FORWARD

WIRELESS APPLICATIONS

Wireless Video Image Detection System (VIDS)

By Bab Ung, Principol Systems Wnﬂfﬂdgljﬁﬂhﬂfw Mamager, freriz, Inc., Amaheim,

Califermia

ﬁnymjnr:hymltmﬁumwh&dmdmm
its signal control system will eventually encousnter
the nccasion where traditional indective loops are
damaged due 1o roadway construction or pavement
failore.  Road widening or road re-surfacing
mjﬂhnhﬂhmﬁtdlmh;hdnﬁw
loops to the point where consistent and reliable
vehicle detection are compromised. Maintaining
optimum traffic flow during such construction
activities can nlso be difficult dee to temporary
striping and lane closures.

Advannuﬂlucmﬂm-huhpuﬂ:mpﬂuf
inductive loops and af times may delay repair
activities for several months. During such time,
the intersection that relies upon the failed mductive
hupﬂygnhmmmnﬂhmm

Hﬂhh&{ﬁ!ﬂﬂymuﬂﬁﬂiﬂmm.}l
has expanded their line of Vantage™ video image

specifically in vehicle detection, provides
enormous benefits. VIDS in general provides
flexibility in the placement of vehicle detection
zones. Temporary lane closures and lane markings
enn be sccommodsted by simply moving the
detection zones of the video image processor.

Other benefits of VIDS can be realized of locations
where there are high volumes of heavy vehicles.
At some intersections, the constant sbuse of the
roadway surface from heavy vehiches requires
inductive loops to be replaced every year. For
these types of locations, VIDS is one of the best
alternative detection methods.

Wireless video transmission, berween the VIDS
CCTV camern and video image processor, provides
additional flexibility where quick and Jow cost

is required. At many locations where
VIDS detection replaces inductive loops, rusning
high quality coaxial cable may be difficult or
impossible due to existing conduits filled 1o
capacity, blocked with debris, or cven frozen.
Wireless video technology provides cable froe live
video from the VIDS CCTV camera to the
cantroller cabinet, where the video image processor
is housed.

2.4 GHz FM Video Transmission

lteris' Wireless Vantage System utilizes the
llm&ullﬂﬂ:bmdlummi:liv:vﬂm
mmvm&mmnnhumlh
cabiinet. A wirchess ransmifter has been integrated

antenna. The video transmitter is FOC compliant
and does not require the end user to have am
npuﬂm!:mﬂmmlﬂlﬂ.

The wircless transmission system uses frequency
modulation (FM) techniques to transmit the video.
This modulntion scheme, unlike spread spectrum
tramsmission whers data is digitized prior fo
transmission, uses analog metheds to modulate the
requires higher bandwidths than Fi-based
systems. A FM-based system was selected to
accommodate up o four simultanecus video
channels at one location, effectively supporting a
typical four-spproach intersection.

There are scveral reasons why the 2.4 GHz band
was sclected.  The 902-928 MHz unficensed band
cannol
channels since each live video chamnel requires
spproximately 12 MHz of bandwidth. The 5.3
GHz unlicensed band encounters signal reflections
common to higher frequency devices at locations
where several obstructions and radio Wave
reflectors extsta. Since wirelesa video transmisson
devices would be mounted ®f lower elevations,

vw%dmﬁymsﬂtmrhhnmidn
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ﬁpﬂpﬂhmumﬂpdh:ﬂsndﬂm Hnguupmhwwwilpﬂviﬂmmcm
vehicles may cause havoc with multipsths and  camera. Since the recommended mounting
reflections causing image ghosting, image shifting location of the Vantage CCTV camera is on the

and possibly even image cancellation. ﬂl‘ﬂ:lihmhﬂhd;ﬁllhﬂﬂt

huminaire circuit supplies the CCTV camera power,
Benefits of Using FM-Based Video The only requirement is that the luminaire head be
Transmission controlled by its own photocell In this manner,

mqﬂﬂuMmemmm pmﬁrmccr\fmhmudpinﬂw
use wireless VIDS if only four channels are  photocell hardwiring in the power cable or by
avallable? The nature of FM communications  the use

allows the deployment of several Intersections in between the photocell snd it

using the same operating frequencies. Frequency Figure 1). The photocell can still provide
modulation receivers detect end use the strongest nwmmﬁhhmpmrmn;

Figure I, CCTV Camers Power

‘Imua'ﬁhhu!ﬂm&m#hﬂlllhnﬁﬂdl




FORWARD

anterna height also dictates the amount of signal

induced from pedestrians. A minimum
height of 20 feet is recommended for mosd
applications. Some sites may require additional

weather. At these locstions, penmanent
installations of the wireless system significantly
reduce recurring maintenance costs znd headaches.

Mid-block vehicle detection can also benefit from
the use of wireless VIDS by eliminating the need to
install conduit and cabling from the mid-block
detection location to the intersection controller
cabinet. A higher-gain Yagl receiver antesns can
be used to extend the reception distance to more

Vantage Wireless System Setup & Installation Guide




ITEMS REQUIRED FOR SYSTEM INSTALLATION

Necessary Tools And Equipment

1)
)
3)
4)
5)
6)
7
8)
9)

Bucket truck

Monitor

Lens Adjustment Module (LAM)
Volt'Ohmmeter (VOM)

Coaxial stripper

Banding tool

Hammer

Screwdnver

Adjustable wrench

10) 9/16" wrench

11) Needle nose pliers

12) Wire cutters

13) Wire strippers

14) Two-way communication equipment

15) High heat soldering iron and solder

16) Meter probe adapters to male banana plug

Necessary Supplies

1
2)
3)

4)
5)
6)
n

§)
9)

14" or %" banding material or lag bolts

Camera bracket(s)

Connectors (Type N Male Coaxial Connectors)

* Cee Reference section in the back of this manual.
Coaxial cable (Type LMR 400) .

*See Reference section in the back of this manual.
Photocell power adapter(s)

Emm'hwmhhhﬂiﬂﬁ?mmﬂ.
Signal splitter (Required if it is a multiple camer installation)

# See Reference section in the back of this manual.
Grounding wire

3 BNC to BNC coaxial jumper cables

PVC Cement

Vantage Wireless Setup and Installation Manual




Page 1
INSTALLING THE CAMERA AND RECEIVER UNIT

Summary

Install the phatocell power adapier

Moumt the camera

Run the coaxial cable for the receiving antenna

Mount the receiving antenna

Setup the Vantage equipment in the traffic control cabinet
Adjust the receiving antenna for maximum signal strength
Get the correct camera field of view

YYYYYYY

Mounting The Camera Trunsmitter Unit

Power must be supplied to the camera transmitter unit. This can be 120 or 220 VAC. You can
unmaﬂunﬂumﬂwifmmmﬁlmcmhﬂnhnlmiu.uﬂleyﬂuwill
need to wire into another electrical AC source, See the Diagram 1a, 1b, Ic on pages 3, 4, and 5.
Follow the camera mounting instructions in the Vantage product Installation and User Guide.
Because the system is wireless you will not need to run coaxial cable to the cameras.

Make sure the Ground wire (Green) is securely grounded to the luminare arm 1o provide a good
safety ground.

See the section in this user guide for instructions on setting up the receiver unit and other wireless
anciflary equipment.

Installing The Coaxial And Power Cables

Coaxinl cable (Type LMR 400) must be pulled, depeading on the installation option, from the
receiving antenna to the traffic control cabinet. Some jumpers will nced to be made or purchased
for the required connections in the cabinet. Do NOT use (LMR 400) to connect the receiver unit
to the Vantage unit. Belden 5281F coaxial cable should be used for the connection from the
receiver unit 1o the Vantage processor unit and for any other video connections.

See Reference Section at the end of this manual for coax specifications.
The power cable should be a STJOW type three conductor 16 gauge cable,

For specifics on video and power cable see Appendix A in the back of your Vantage product
Installation and User Guide.

Vanmge Wircless Setup and Installation Guide
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Antenna Mounting Configuration Options

Mlymuhwhmmmumwmmudmm
the video reception.

Pole Top Antenna Mounting

The antenna is mounied mﬁ:ﬂuﬁ:mhﬂﬂnhmﬂimﬂmm The poles cap is
#I.Ihdfmthnmlmmmth:lmdﬂnmhnmﬁ-mduuhhnhﬂummh

top of the pole. This coaxial cable run should not exceed 100 feet. Longer runs will most |ikely
result in excessive signal loss and inadequate signal strength. See Diagram 2a on page 6.

Side Pole Antenna Mounting

The antenna is mounted using the antenna bracket. The bracket can be mounted to the side of a
pole using %" or %" banding material. lfhhamﬁmpnhh;hlﬂmhuﬁhmuh
aritenna mounting bracket to the pole instead of banding material. See Dingram 3a on page T.
Cabinet Top Antenna Mounting

The antenna can be mounted on top of the controller cabinet. The pole top and side pole

mountings are recommended over the cabinet top mounting option due to performance limitations
of the cabinet top mount. See Diagram 4a on page 8.

Vantage Wireless Setup and Instaliation Guide




Mounting The Camera Transmitter Unit

Diagram la.

: Dwmmmmimwmm 1
The BNC mmmﬂuhnkﬂﬂunmuumﬂdmtrhudﬁnﬁmwﬁﬂwum
Adjustment Module (LAM)
Thwmﬂu#mlhhﬂnwinlpmiﬁmﬁrm#mm

menmdluﬂdhnﬂ




Photocell Power Adapter

TN

Photocell

Photocell Power Adapter

FPage 4

Deutsch Connactor

Luminaire Arm

Diagram 1b.

Vantage Wireless System Setup & Installation Gulde
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Pole Top Antenna Mounting Configuration -
Page B

Antenna and Assembly Housing

/ Mounted directly on top of the pole cap.
A

wmwpmm\{//’ﬁ; | | K
.8

o

/\/\/\—//’\/\

Diagram 2a.

Pole Top Anlenna Mounting Vantage Wireless Sysiemn Satup & Installation Guide




Side Pole Antenna Mounting

Page 7

2" Lag Bohs

Arvlenna
Agusenbly
Bracket Slots For Altarmate

Mela! Banding Installations

-

Wooden Pole Antenna Mounting Configuration Vantage Wireless System Setup & Instaliation Guide
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Page 9
Setting Up The Receiver Frequeacy

Carefully remove the circular plastic plsg on the top of the receiver unit that covers up the

recessed compartment that allows sccess to the DIP switches. See the diagram to see how to set
the DIP switches to select each of the four available frequencies. The Recoiver Limit must be set
to the same frequency as the associated Comera Transmitter Unit. See Diagram 5a on page 10.

Setting Up The Camera Transmitter Frequency

If there is mot a plastic plug cover on the camera back plate it Is a fixed frequency unit,
disregard this section and proceed fo the next section.

Carefully remove the oval plastic plug on the back of the camera transmitter housing 10 expose
the four jumper terminals, Place the plastic shunt on the set of terminal jumper pins that
corresponds to the desired transmitter frequency. See Diagram 6a and 6b on pages 11 and 12.

Cabinet Vantage Wireless Equipment Setup

Route the antenna coaxial cable into the cabinet, See Diagram 7a on page 13. Connect the
coaxial cable to the Surge Protection device. See Diagram Tb on page 14, Make sure the Surge
Protection device is properly grounded to the cabinet grounding buss. From the Surge Protection
device a coaxial jumper cable should go to the Splitter source input if multiple recetver units are
being used. See Diagram 7c on page 16. From the Splitter output a coaxial jumper should go to
the appropriate receiver input. The heavy duty veloro tabs provided can be used 1o mount the
equipment firmly to the cabinet wall or shelves, See the Reference section at the end of the
manuzl for Surge Protection and Splitter specifications.

Tuning The Receiving Antenna For Maximum Receiver Signal Strength

After the receiving antenna has been correctly mounted, it must be adjusted to provide maximum
signal strength to each of the receiver units. This is done by rotating the receiver antenna housing
while monitoring each receivers relative signal strength. The receiver signal strength is measured
by using a standard multi-meter. Select the DC measurement scale and insert the meter probes
into the color coded test point jacks (Using banana type jack adapters) on the receiver umit to
measare the DC signal strength. 1t should fall somewhere between | to 4 volts DC. For optimal
performance the signal strength should exceed 1.3 VDC. You will want to adjust {rotate) the
receiving antenna until you obtain the maximum average signal strength for all the receiver units,
Remember, if you have multiple receivers you want to obtain the highest average signal strength
for each of them. Realize while obtaining a higher reading for one receiver you may be
degrading the signal strength of another. You need to adjust the receiving antenna to find a happy
medium, When you are successful you should have a stable video picture for each camera view.
When you find this desirable position tighten the antenna 1o permanently keep it in place. Mark
the puter PVC housing to designate the direction the antenna is pointing. Use PVC cement to seal
and instal] the top antenna cap. Make sure the coaxial cable has a drip loop and tie-wrap it for
added strain relief. See Diagram 8a and 8b on page 16 and 17.

The field of view and focusing adjustment is the same for the wireless camera as it is with the
normal Vantage video camera. You will be using the Lens Adjustment Module (LAM) to obtain
the desired field of view and focus the camera. For specific information on LAM operation and
camera field of view adjustment please refer to your Vantage product User and Installation
Guide.

Vantage Wircless Setup and Installstion Guide




Setting Up The Receiver Frequency

Fage 10
&
[DIP SWITCH POSITION CHART | FREQUENCY SELECTION | ff @;
A
1 [ EE OFF NotUsed- Always
2 [ B OFF Keep These Switches (1-4) _:,,
3 I | OFF In Tha “DFF“ Position L
4 |:.- OFF O OFF DN
1 |
5 chw1_H OFF B ] ON 2400 MHZ
s chn2 B OFF Bl ON 2427 MHZ
7 cun3[_H OFF Bl ON  245:MMZ
8 chN4_HE OFF Bl ON 2481 MHZ 8 o
*WARNING Do NOT turn "ON" more than one frequency at a time
Frequency Selector
DIP Switches ™ “m
Shows Channel Four Selected
Video Output Te
~ Vantage Unit

=
(RCA Type connector 75 Ohm)

Requires RCA 1o BNC Adapter
Includad

Plasatic DIP Swilch Salectar

Covar .
... Power Connection
(Wall Transformer)

Grounding Lug - Power Requirements

Wire Size #14 or Larger 12-15 VDC
500 mé
| Measuring Points For RF e, _( L }
Signal Strength (+) |
(Plug Your Meter In Here)
0-4 VDC 4 = Strongest Signal Pﬂlzm' M;":;'m
y,
Megative Terminal Post
{Banana Plug Type)
Positive Terminal Post / ill —_ Video Input From
(Banana Plug Type) - Antenna or RF
Splitter
EMA connecior
50 Oh
SINGLE CHANNEL RG 223 Coaxal cable
RECEIVER UNIT
Diagram 5a.

Wireless Recelver Setup Vantage Wireless System Setup & Instafistion Guide




Setting Up The Camera Transmitter Frequency

NOTICE: *Frequency Selection Is Not Available On Page 11
Fived Frequency Cameras
There will be no access hole on the camera back plate.
Salactor
Shunt
(Jumper)
/
T Ormni-directional
/ et CHN 1 2400 MHZ
= Transmitier chnNz| T® @ 2477 MHZ
Fraguency Selecton
Access Hole
cinz| ® @ |a454amHZ
cing| ® @ |48 MHZ
BNC Video Output
5 For Initial LAM
Setup
E Camera Power The diagram above shows
mﬂmw channel one (2400 MHZ)
selected
I The channel and
frequency selected on the
transmitter should
cormespond to the same

channel and frequency on

o — the receiver unit.

Back View

Diagram Ga.

Wireless Transmitter Frequency Selection Vantage Wireless System Sstup & Installation Guide




Camera Tranamitter Unit

Page 12

Threa Wine
16 Guage

WIRELESS CAMERA
Side \View

Wirelass Camera Setup Vantage Wireless System Setup & Installation Guide




Cabinet Vantage Wireless Equipment Setup

Coaxial Cable From Antenna To
Surge Protection Device

Antenna Input To Receiver
Coaxial Cable is 50 Ohm

Page 13
Optional Cabinat Top Mount
Configuration (Shown)
Antenna Antenna Enclosure
\ / Receive Antenna
. | & SMA, Connector

NEMA == Device
Controfier Cabinet T\\\ \ \ SOL o
‘l\ o Device
Protechon
Vantage Edge S
Surge Protection Device
==l Grounding Lug
e
Vantage Wireless
Vantage Edge \1
Extension Modula Recener Module
ﬂ {4 singie camers Fnatadation is Shown
Muliple camera insiafaions would requine B
I. gl spitler and mudli-channal Aeceves wil)
B AWG
L Wien
NEMA TS5-1 Groundirg
Detector Rack
Receiver Module

Video Input Coaxial Cabie
Beldan B2B1F

Controller Cabinet Antenna Mounting Option

12-15 VDC / 500 mA,

Diagram 7a.

Vantage Wireless System Setup & Instalation Guide




Surge Protection Device

Grounding Wire
Terminate fo cabinel
equlpment grounding

buss

Surge Protection device

Page 14
From Recaiving
/ Antenna
—
| e |
o o
O Q
L ‘r
p—l
—
To Splitter Or
Recalver Unit
IS-MTSOLN
Diagram Th.

See Specification Sheet For More Information

Vantage Wirsless System Setup & Instaliation Guide
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Page 15

Wiraless Systam Cabinet Setup

Signal Splitter

Splitter Cutputs (1-4)
Going To Tha Mulll-Channal
Recabwer Unil

Diagram Tc.

Vantage Wireless System Setup & Installaben Guide




I Y Page 16
Set the Multimeter lo
/n-murlncwhun
Insert the meter probes into the
color coded sockets on tha
Recaiver Unit
{Banana Jack Adapters Needed)

Ranga 1-4 VDC Possible

O O ™
o 0 ﬁ g
Multimeter Receiver Unit
| | | I ] -

Diagram Ba.

On multiple Receiver Units, this measuremant needs
to be done for each moeiver. Readings will change
during Recening Antenna adjustment.

A minimum signai strength of 1.3 VDC or greater
should be obtained for all Recehver Units.

Measuring Recelver Signal Strength Wmmn&mmnwnm
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Tuning The Receiving Antenna For Maximum Receiver Signal Strength

Page 17
Camera 1 Camara 2

Carmarma 3 Camara 4

A&7

Turn the Antenna Housing until you achieve maximum signal
strength to all of the Receiver Units.
Each Receiver Unit should measure greater than 1.3 volts DC

for acceptable system performance.

Receiving Antenna

One Receiving Antenna when used with the signal Splitter
can provide adequate signal for up to four Wireless Cameras.

Correct Antenna adjustment is imperative for optimal system
performance.

Tuning The Receiving Antenna For Maximum Receiver Signal Strength
Diagram 8b.

Tuning The recedving Antenna Vantage Wireless System Setup & Installation Guide
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For Fwnmrm-dzpnmmrqhh the Vantage product
Installation and User Guide.

If you have further questions about the Vantage Wircless System installation, please contact the
Vantage Product Support Team at (714) 780-7201 or {714) T80-T255.

This device complies with part uurmxx:nmwnmh}uuummlmﬁm: (1
This device may not cause harmful interference, and (2} this device must sccept any interference that may
carse undesired operstion.
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