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Introduction

In this chapter

B SmartSensor Advance Package
B Selecting a Detection Method
B Selecting a Mounting Location

The Wavetronix SmartSensor Advance™ and Wavetronix SmartSensor Advance Extended
Range detect and continuously monitor the progression of moving traffic out to a maxi-
mum range of 600 ft. (182.9 m) and 900 ft. (274.3 m) respectively.

Both traffic sensors are designed for use on the approaches to signalized intersections. They
are used to alert the traffic controller of a vehicle’s arrival based upon the incoming range,
speed, and estimated time-of-arrival of each detected vehicle for applications such as high-
speed dilemma zone protection and queue reduction. In addition, SmartSensor Advance
Extended Range allows you to prioritize dilemma zone protection based upon the discov-
ery range of trucks and passenger cars.

SmartSensor Advance and SmartSensor Advance Extended Range monitor vehicle traffic
flow through the use of a 10.525 GHz (X band) operating radio frequency. Both sensors
utilize Digital Wave Radar™ technology to provide a reliable Frequency Modulated Con-
tinuous Wave. SmartSensor Advance Extended Range uses a new form of frequency modu-
lation to achieve its extended reach.

The SmartSensor Advance User Guide is divided into two parts. Part one provides a step-by-
step process for installing the SmartSensor Advance and the SmartSensor Advance Extend-
ed Range, including mounting and alignment guidelines. Part two provides instructions for
installing and using the SmartSensor Manager Advance software, including instructions for
both automatic and manual sensor configurations. Any questions about the information in
this guide should be directed to Wavetronix or your distributor.
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Caution

Do not attempt to service or repair this unit. This unit does not contain any compo-
nents and/or parts serviceable in the field. Any attempt to open this unit, except
as expressly written and directed by Wavetronix, will void the customer warranty.
Wavetranix is not liable for any bodily harm or damage caused if service is attempted
or if the back cover of the SmartSensor unit is opened. Refer all service questions to
\Wavetraonix or an authorized distributor.

SmartSensor Advance Package

A typical SmartSensor Advance package will commonly include:

10.525 GHz SmartSensor Advance radar traffic sensor
SmartSensor mounting kit

SmartSensor 6-conductor cable

SmartSensor Advance preassembled backplate
SmartSensor Manager Advance (SSMA) software
SmartSensor Advance User Guide

SmartSensor Advance Quick-reference Guides

Check the packing slip for actual contents. If any of these items are missing, note the serial
number located on the back of the sensor and contact your distributor.

Selecting a Detection Method

Consult the Wavetronix guidelines for integration of SmartSensor Advance into your traffic
control system. For dilemma zone protection applications, integration guidelines can be
found on the Wavetronix website and Wavetronix application notes. Contact your dealer or
a Wavetronix Technical Services representative if the application-specific documentation
does not fully answer your system integration and configuration questions.

Some examples of traffic control applications include:

Dilemma zone protection using green extension
Truck signal priority using green extension

Dilemma zone protection using green extension with an Advanced Warning Sign
(AWS)

Traffic signal performance measures
Queue clearance

Efficient green extension

Queue management
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Note

For gueue management the SmartSensor Advance Extended Range is recommended
because it allows you to see a greater range and also provides a view of the stop
bar. The SmartSensor Advance Extended Range is also recommended for wrong-way
detection applications. Contact Wavetronix Technical Services for more information.

If your application is dilemma zone protection and/or truck signal priority, SafeArrival™
technology is recommended because it provides significant safety and efficiency advan-
tages when compared with traditional point-based protection. Configuring SafeArrival
technology for dilemma zone protection is as simple as selecting the arrival times, ranges
and speeds that are unsafe and warrant protection. Configuration SafeArrival technology
for truck signal priority requires the additional configuration of the truck discovery range
threshold available with SmartSensor Advance Extended Range.

For green extension, arrival times between 2.5 and 5.5 seconds, ranges from 100 to 500 ft.
(30.5 to 152.4 m) and speeds above 35 mph (56 kph) are generally considered unsafe for
passenger vehicles. For truck signal priority, arrival times between 2.5 and 7.5 seconds,
ranges from 100 to 900 ft. (30.5 to 274.3 m) and speeds above 35 mph (56 kph) are generally
considered unsafe for trucks, buses and other large vehicles.

However, engineering judgment needs to be used in selecting these parameters. For ex-
ample, 2.5 to 5.5 second arrival times are nominal values based upon general 10% and 90%
stopping probabilities. Your agency may suggest protection of slightly different arrival times
for a particular type of high-speed approach.

It may be helpful to consult your agency’s guidelines to verify which traffic conditions war-
rant protection at your intersections. Location of point-detection zones, passage time and
design speed can often be used to discover the arrival times and ranges that warrant protec-
tion. In addition, the minimum speed that would warrant installation of a dilemma zone
protection system may be used as a guideline for the lowest speed to be protected.

If you elect not to use SafeArrival technology, you can also configure SmartSensor Advance
to match your agency’s loop-based dilemma zone protection guidelines. Before doing so, it
is reccommended that you explore the benefits provided by SafeArrival technology in detail.

Selecting a Mounting Location

Consider the following guidelines when selecting a mounting location:

B Detection coverage - Position the sensor so that it will be able to reach all the speci-
fied advanced detection zones. Also consider that the sensor will track vehicles as they
enter and exit desired detection zones. Accordingly, the sensor will often work better if

7
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you position detection coverage to track vehicles for several feet before they reach the
first zone. The closest detection zone provided by SmartSensor Advance and Smart-
Sensor Advance Extended Range is 50 ft. (15.2 m) from the location of the sensor. The
farthest detection zone provided by SmartSensor Advance Extended Range is 900 ft.
(274.3 m). The farthest detection zone provided by SmartSensor Advance is 600 ft.
(182.9 m). The sensor is usually used to detect incoming traffic, but it can detect in-
coming or outgoing traffic, and it filters out the opposite direction traffic. With Smart-
Sensor Advance Extended Range, incoming large vehicles are typically discovered by
about 750 ft. (228.6 m) and small vehicles are typically discovered about 600 ft (182.9
m) from the sensor. With SmartSensor Advance, most incoming large vehicles are dis-
covered by about 500 ft. (152.4 m) and most small vehicles are discovered about 400 ft
(121.9) from the sensor.

) ==Tw="

Figure I.1 - Mounting Locations

B Line-of-sight - Position the sensor so that it will have line-of-sight to the entire detec-
tion area of interest. Avoid structural occlusion including trees, signs and other road-
side structures.

B Closest roadside - If you install the sensor on the side of the road (instead of over-
head), select the location closest to the lanes of interest. This will prevent departing
traffic from occluding approaching detections.

B Through-Movement Detection - If only through-movement detection is desired, po-
sition the sensor to avoid detection of turn-only lanes. Consider using speed filters to
remove the impact of turning vehicles.

B Mounting Height - Mounting the sensor as high as possible is recommended to reduce
same lane occlusion. A maximum of 40 ft. (12.2 m) and minimum of 17 ft. (5.2 m) is
recommended. If the sensor is higher than 30 ft. (9.1 m), the offset should be less than
50 ft. (15.2 m) to increase accuracy.
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Mounting Offset - Mounting the sensor closer to the lanes of interest will usually in-
crease detection accuracies. A maximum offset of 50 ft. (152.4 m) is recommended, but
the sensor will still reliably track vehicles at further offsets. Mounting with a smaller
offset will generally increase line-of-sight.

Cable Length - Make sure that you have sufficient homerun and sensor cabling. With
the newer models, cable runs as long as 1500 ft. (457.2 m) are achievable using 24 VDC
operation and RS-485 communications. Older models supported up to 600 ft. (182.9
m). Consult Appendix B for more information.

Suspended Electrical Cables -The sensor is designed to work in the presence of
suspended power lines and other electrical cabling, however these cables should be
mounted at least ten feet away from the front of the sensor.

Neighboring Structures and Parallel Walls - For best performance, it is preferred that
the sensor be mounted without signs or other flat surfaces mounted directly behind it.
This will help reduce multiple reflection paths from a single vehicle.

The SmartSensor Advance should be mounted using one of the following options (see Fig-
ure 1.1):

1

On a vertical pole - The preferred mounting location for the SmartSensor Advance or
SmartSensor Advance Extended Range is often a vertical pole near the stop bar. Verti-
cal poles are typically installed on the roadside of the approach near the stop bar to
support a mast arm, span wire or luminaire. These poles often extend as high as 30 ft.
(9.1 m) or more, allowing the sensor to be mounted high enough to reduce occlusion.
This mounting location is typically very safe for installation.

On a luminaire - This mounting location will often reduce the offset and increase the
mounting height (a maximum of 40 ft. (12.2 m) is recommended). Make sure the lu-
minaire can support the load of the sensor. This mounting location is typically very safe
for installation.

The backside of the opposing mast arm - By mounting on the backside of the mast
arm, opposite the signal heads for the opposing direction of travel, the sensor can be
placed near the lanes of interest. The minimum mounting height is 17 ft. (5.2 m), but
higher mounting is recommended to minimize occlusion. When appropriate, a vertical
extension can be used; the extension should have the ability to freely rotate the sensor
for alignment. The sensor should be mounted as far out on the mast arm as possible to
avoid potential occlusion issues with stopped vehicles in a left-turn pocket.

The front side of the mast arm - The sensor can be installed on the mast arm with
the signals for the approach of interest. SmartSensor Advance Extended Range is rec-
ommended at this mounting location, because typically 100 feet or more of the sen-
sor’s range is used to cross the width of the intersection. For SmartSensor Advance
Extended Range, the effective maximum range of the sensor is still as high as 800 feet
from the stop bar at this mounting location. This mounting location can be helpful if
the minimum green time is so short that vehicles in the queue clearance zone do not
start moving before the minimum green timer expires.

The SmartSensor Advance or SmartSensor Advance Extended Range can also be mounted
at the back of the dilemma zone on an existing luminaire or custom pole if the luminaire
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already exists, power is available and a wireless communication link can be used to avoid
trenching. Wavetronix has integrated wireless solutions readily available for this type of
installation.
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Installing the SmartSensor
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Chapter 1 - Installing the SmartSensor Advance
Chapter 2 - Connecting Power and Surge Protection







Installing the SmartSensor Advance

In this chapter

B Selecting the Mounting Height

Attaching the Mount Bracket to the Pole
Attaching the Sensor to the Mount Bracket
Aligning the Sensor to the Roadway

Applying Silicon Dielectric Compound
Connecting the SmartSensor Cable to the Sensor

Installing the SmartSensor Advance is quick and easy. Once installed, SmartSensor Ad-
vance requires little or no on-site maintenance. This chapter describes the installation pro-
cess, including how to attach the sensor to the pole and how to correctly align the sensor.

Warning

Caution should be used when installing any sensor on or around active roadways.
Serious injury can result when installation is performed using methods that are not
in accordance with authorized local safety policy and procedures. Always maintain an
appropriate awareness of the traffic conditions and safety procedures as they relate
to specific locations and installations.

Selecting the Mounting Height

Select a mounting location within the recommended range of offsets from the center of the
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lanes of interest. Use Table 1.1 to determine the mounting height based on the offset. Offsets
ofless than 50 ft. (15.2 m) on either side of the center of the desired lanes are recommended.

Height (ft / m)
17 /5.2 20/ 6.1 25/76 30/91 35/10.7 40 /12.2
0/0 40 /12.2 45 /137 55/16.8 60/18.3 70/ 21.3 75 /228
5/15 45 /13.7 45 /137 60/18.3 65/19.8 70/ 21.3 80 /244
10/3 50/15.2 50/15.2 60/18.3 65/19.8 75/ 22.9 80 /244

15/4.6 50/15.2 55/16.8 65/19.8 70 /213 75/229 80 /244
20 /61 55/16.8 55/16.8 65/19.8 75/229 80 /244 90 / 274
25 /76 60 /183 65/19.8 65/19.8 75/229 80 /244 90 / 274
30/ 91 65/19.8 70/ 213 75/229 80 /244 85/259 95/28.9
35/10.7 70/ 213 75/229 85/259 85/259 95/289 95 /289
40 /122 80/244 90/274 90/ 274 95/28.9 95/289 100 /304
45 /13.7 95/289 100/304 100/304 100/304 100/304 105/32
50 /15.2 100/304 100/304 105/32 1M0/335 115/35 120 /36.6

Offset (ft / m)

Table 1.1 - Target Distance (ft / m)

The minimum recommended mounting height is 17 ft. (5.2 m) and the maximum recom-
mended mounting height is 40 ft. (12.2 m). Higher than 30-ft. (9.1-m) mounting heights
are acceptable if the sensor is within 50 ft. (15.2 m) of the road. Depending on the site and
type of traffic, some vehicles may be momentarily occluded by other vehicles. Vehicle-based
occlusion favors detection of large vehicles, which may be acceptable for dilemma zone
protection applications. It may be necessary to increase the height of the sensor to reduce
occlusion, or use controller passage time to bridge the gap caused by occlusion.

Mounting the Sensor

The standard sensor mount has three axes of rotation: straps around pole, vertical swivel
points and horizontal swivel points. During the mounting process, keep the bolt nuts on the
mount loose. Your sensor mount’s degrees of freedom should be adjustable until you have
completed your alignment.

Attaching the Mount Bracket to the Pole

The sensor is mounted to the pole using a mount bracket (see Figure 1.1).
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Figure 1.1 - Mount Bracket

Before attaching the mount bracket to the pole, first make sure that your cables are long
enough to support the sensor height and the distance from the sensor to the cabinet.

Follow the steps below to correctly attach the mount to the pole (see Figure 1.2):

1 Insert the stainless steel straps through the slots in the mount bracket.

2 Position the mount so that it facilitates visual line-of-sight from the sensor to the tar-
get. You will need to have sufficient headroom behind the sensor to position your eye
behind the viewfinder alignment tool (the next section will go into detail about the
viewfinder alignment tool).

For a roadside installation (on a vertical pole) the mount's main shaft can be positioned
slightly ahead of perpendicular to the roadway; you can then look from the side of
the pole. For an overhead installation (on a mast arm) the mount's main shaft can be
positioned slightly above horizontal; you can then look over the pole (see Figure 1.2).

4

Height

Offset (perpendicular)

Figure 1.2 - Pointing the Sensor

3 Tighten the strap screws (see Figure 1.3).

17
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Figure 1.3 - Attaching the Mount Bracket to the Pole

4  Using the swivel joints (see Figure 1.4), pan and tilt the mount so that the mount head

points roughly to target distance in the center of the lanes of interest. (The viewfinder
will be used later to help you achieve a more precise alignment.)

If the sensor is on a vertical pole, first use swivel joint 1 to pan, then use swivel joint 2
to tilt. If the sensor is on a horizontal pole, first use swivel joint 1 to tilt then use swivel
joint 2 to pan.

Figure 1.4 - Swivel Joints

Attaching the Sensor to the Mount Bracket

1

Align the bolts on the sensor’s backplate with the holes in the mount bracket. The 8-pin
connector on the sensor should be pointing towards the ground.

Place the lock washers onto the bolts after the bolts are in the mount bracket holes.
Thread on the nuts and tighten (see Figure 1.5).

Figure 1.5 - Attaching the Sensor to the Mount Bracket
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Aligning the Sensor

In most applications, the goal is to position the beam’s elliptical footprint along the roadway.
This is done by pointing the hot spot of the sensor’s beam (middle of the sensor) at a target
location, then rolling the sensor so that the beam’s footprint lines up with the road. After
the basic alignment achieved during the mounting process, the viewfinder is used to refine
the alignment.

About the Viewfinder

The viewfinder is a tool that helps you point the sensor at the target location and align the
sensor with the roadway (see Figure 1.6). It is designed with sighting features and visual
cues to facilitate proper alignment (these features and cues will be introduced from the
vantage point of an installer in a bucket truck).

Figure 1.6 - Viewfinder

The viewfinder has two main sighting features:

1  Target crossbars (top and bottom)
2 The long, narrow alignment bar

When the sensor is properly pointed at the target, the target will line up between the two
notches in the target crossbars, as shown in Figure 1.7.

Figure 1.7 - Target
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When the sensor is properly aligned with the roadway, the long, narrow alignment bar will
line up with the center of the lanes of interest (see Figure 1.8).

Figure 1.8 - Long, Narrow Bar Lines Up with Center of Lanes of Interest

In addition to having two main sighting features, the viewfinder is used from two different

viewpoints:

B Viewpoint 1 - Position your eye squarely behind the sensor. It is used to point the sen-
sor at the target and to align the sensor to the roadway.

The viewfinder has visual cues to help you achieve viewpoint 1: the two bottom side
tabs will line up between the target crossbars, and the bottom section of the long, nar-
row alignment bar will line up within the large notch (see Figure 1.9).

Figure 1.9 - Viewpoint 1

B Viewpoint 2 - This viewpoint is used to verify alignment down the center of the lanes
of interest. It allows you to view the upstream detection area of the sensor.

Viewpoint 2 is achieved by moving your eye down and in toward the viewfinder so that
the archway framed by the crossbar and the archway framed by the tabs are concentric
and the two top tabs match up with the top crossbar (see Figure #).
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Figure 1.10 - Viewpoint 2

Using the Viewfinder

With the sensor pointed roughly at the target location, follow these steps to refine the align-

ment:

1 Attach the viewfinder by centering the arched notch over the top-middle of the sensor
and inserting it securely into position (see Figure 1.11).

; |
Figure 1.11 - Attach Viewfinder

2 With your eyes about one foot from the viewfinder, look directly through the target
crossbars (viewpoint 1). Tilt the sensor until the space between the target crossbars is
at the level of the target location (see Figure 1.12).

21
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4
To target &
location _#

4

Figure 1.12 - Viewpoint 1

3 Pan the sensor until the target location is centered between the notches in the target
crossbars. The target location should now be centered in the target sights.

Figure 1.13 - Target Location Centered in Target Sights

Note

For a better view, close one eye and move closer to the viewfinder.

If there is not enough headroom to look through the viewfinder, you can use a digital
camera directly behind the viewfinder window for visual verification.

4  Roll the sensor until the long narrow bar is parallel with the center of the lanes of inter-
est on the roadway. Vehicle paths should be parallel to the long narrow bar (see Figure
1.14).
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Figure 1.14 - Vehicle Paths Parallel to Long, Narrow Bar

Use viewpoint 2 to verify your alignment. Do this by moving your head down so that
you can see the top crossbar and the archway (see Figure 1.15).

To top of
detection area

Figure 1.15 - Viewpoint 2

Make sure the archways overlap and the top tabs line up with the top crossbar (see
Figure 1.16).

Figure 1.16 - Overlapping Archways

Vehicle paths should still be parallel to the long, narrow bar. If everything lines up,
move on to step 6. If not, your alignment is oft and you need to repeat steps 2—4.

23
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6 Tighten down the pan and tilt bolts, then tighten down the four bolts on the backplate.

If you are using the sensor on a curved road, you can aim the sensor so that it bisects the
curve of the road and still hits your nearest and farthest ranges of interest. If the sensor is
mounted near the outside edge of the curved road, you may be able to bisect the curve with
little or no roll. If the road curves dramatically, you may need to reduce the down tilt of the
sensor so that the beam fans out more at the far ranges.

Applying Silicon Dielectric Compound

Tear the tab off the tube of silicon dielectric compound.

2 Squeeze about 25% of the silicon into the connector at the base of the SmartSensor
Advance (see Figure 1.17).

3 Wipe off any excess compound.

Figure 1.17 - Connector Receptacle (left) and Grounding Lug (right)

Connecting the SmartSensor 6-conductor Cable

The next step is to plug the SmartSensor 6-conductor cable into the connector. The sensor
connector is keyed to ensure proper connection (see Figure 1.18); simply twist the plug end
of the connector clockwise until you hear it click into place.

Figure 1.18 - Sensor 6-conductor Cable Connector
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To avoid undue movement from the wind, strap the 6-conductor cable to the pole or run it
through a conduit, but leave a small amount of slack at the top of the cable to reduce cable
strain. Route the cable from the sensor location back to the main traffic cabinet.

To set up your network in an orderly fashion, it is recommended that labeling be used
on the service end of each SmartSensor 6-conductor cable. A convenient way to label the
cables is to mark the last seven digits of the serial number on each sensor and the direction
of traffic monitored (see Figure 1.19).

Figure 1.19 - Service End Labeling

Grounding the Sensor

The SmartSensor Advance must now be grounded:

1  Connecta grounding wire to the grounding lug on the bottom of the sensor (see Figure
1.17).

2 Connect the other end of the grounding wire to the earth ground for the pole that the
sensor is mounted on. Do not attempt to run the grounding wire back to the main
traffic cabinet.

25






Connecting Power and

Surge Protection

In this chapter

B Mounting the Backplate

Connecting AC Power

Providing System Surge Protection

Terminating the SmartSensor 6-conductor Cable
Contact Closure Connections

After installation, each SmartSensor Advance will need to be integrated into the main traf-
fic cabinet for power and surge protection. This chapter contains information on how to
provide power and surge protection to the intersection preassembled backplate located in
the main traffic cabinet.

The intersection preassembled backplate is 11 in. (28 cm) wide and 11.5 in. (29.2 cm) high.
Also available to use are the intersection preassembled 19-inch rack for server racks and the
intersection segmented preassembled backplate for easier installation in traffic cabinets. All
wiring on the rack and backplates is done using stranded wires with wire ferrules for screw
terminal connections (see Figure 2.1).
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Figure 2.1 - Intersection Preassembled Backplate

Please refer to the Click quick-reference guides for more comprehensive product instruc-
tions. Chapter 12 contains information on how Click products make the sensor compatible
with all standard control cabinets.

A pinout diagram showing the sensor cable’s pin-out and appropriate connection points
can be found in Appendix A of this document.

Mounting the Backplate

Use the following steps to mount the backplate in the traffic cabinet:

1 Locate the area planned for mounting the backplate. The backplate can usually be
mounted on the side panel of a NEMA-style cabinet.

2 Attach the backplate with the U-channel mounting screws.

Note

If you have a 330 series (170/2070 style cabinet) with a 19-inch EIA rack, please con-
tact Wavetronix Technical Services for assistance. Wavetronix can provide modified
backplates that attach to a 19-inch rack.

Connecting AC Power

Since SmartSensor Advance operates on 10-28 VDG, the intersection preassembled back-
plates provide an AC power conversion option. The backplate includes an AC to DC power
converter, power surge and circuit breaker.
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Warning

Make sure power to AC mains is disconnected while wiring the AC input. If your in-
stallation does not require AC power, you will need to use surplus DC power inside
he traffic cabinet. In this case, Wavetronix recommends you use the Click 221 (8 AC
surge protector) to protect the backplate and SmartSensor Advance units from DC
surges.

Figure 2.2 - Connecting AC Power to the Preassembled Backplate

Use the following steps to connect power to the AC terminal block on the bottom DIN rail

(see Figure 2.2):

1  Connect a neutral wire (usually a white wire) to the bottom side of the terminal block
labeled “N” for neutral.

2 Connect a ground wire (usually a green wire) to the bottom of the terminal block la-
beled “G” for ground. (see the Wiring Protective Earth Ground section below).

3 Connect a line wire (usually a black wire) to the bottom of the terminal block labeled
“L” for line.

4 Turn on AC mains power.

5  Press the circuit breaker switch on the left side of the top DIN rail to switch power to
the backplate. The switch is on if the button is below the level of the device housing; the
switch is oft if the button is raised above the surface of the housing.

6 Verify that DC power is properly regulated by making sure the DC OK LEDs are il-

luminated on the Click 201/202/204.

29
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Caution

An authorized electrical technician should install the intersection preassembled
backplate. Persons other than authorized and approved electrical technicians should
NOT attempt to connect the backplate to a power supply and/or traffic control cabi-
net, as there is a serious risk of electrical shock through unsafe handling of the power
source. Extreme caution should be used when connecting the backplate to an active
power supply.

The AC power conversion section of the backplate will come pre-wired as shown in Figure
2.3. The three main components of the AC power conversion section include:

B Click 201/202/204 AC to DC converter - A Click 201 provides 1 A of power and is ca-
pable of powering a single sensor; a Click 202 provides 2 A and can power two sensors;
a Click 204 provides 4 A and can power four sensors.

B Click 210 circuit breaker - Interrupts power during overload conditions and provides
a convenient way to turn power on and off for the entire system.

B Click 230 AC surge protector - Helps protect equipment from current surges on the
power lines.

22.5.28.5 VDC 22.5.28.5 voe
L] .

WAVETRONIX " || WAVETRONIX
02 i

Click}. 202

Figure 2.3 - AC Power Conversion

Wiring Protective Earth Ground

All connections are surge protected when the protective earth ground is wired to the PE
terminal block on the backplate. Normally, the backplate should be mounted to the chassis
of the cabinet to provide a ground path. It is strongly recommended that you provide a low
impedance protective earth connection.
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Follow the steps below to provide a low impedance protective earth connection:

1  Connect one end of a protective earth ground wire to the bottom of the PE terminal
block. A 10 AWG stranded wire is recommended for protective earth ground connec-
tions and is also the largest that will fit in the terminal block.

2 Connect the other end of the protective earth ground wire to a protective earth screw
terminal within the main traffic cabinet.

Controlling DC Power Distribution

The Click 210 circuit breakers provide a convenient way to turn power on or oft for each
sensor independently (see Figure 2.4). To enable or disable DC power to the backplate,
press the main circuit breaker (left side of upper DIN rail); to enable or disable DC power
to an individual sensor, press the individual circuit breaker (left side of each sensor’s set of
terminal blocks).

Push this button to
turn power on or off.

Figure 2.4 - DC Power Distribution

Note

The switch is ON when the switch button is level with the device housing; the switch
is OFF when the switch button is raised above the housing.

The four-approach preassembled backplate has 24 VDC power wired from the output of
the AC to DC convertor into a 5-position screw terminal on the left side of the T-bus (see
Figure 2.5). The green T-bus conducts DC power and RS-485 communications from the left
to the right side of the modules; the gray T-bus conducts only DC power from the left to the
right side of the modules.
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Power >
+24 \V/DC IJ 0t IJ E lJ i
-DC \_( red wire), 0e TH TH TH
\( black wire ) =G = = 0
+RS-485 < gg H g =
-RS-485 L e H . : . H
GND | ] L L |

Figure 2.5 - T-bus Pinout Diagram

Providing System Surge Protection

The Click 222 system surge protector is designed to prevent electrical surges conducted
along underground cables from damaging the cabinet equipment (see Figure 2.6).

Figure 2.6 - Click 222 Faceplate

Note

The SmartSensor Advance has built-in surge protection and so there is no need to
use a pole-mount box for surge protection on the sensar side of the cable. However,
itis strongly recommended that the sensor be connected to a surge protection device
in the main traffic cabinet. If you choose not to use surge protection in your main
traffic cabinet, please contact Wavetronix Technical Services for assistance.

When a Click 222 is present, the power and RS-485 serial connections on the T-bus and
faceplate are protected from surges on the incoming SmartSensor 6-conductor cables.

The Click 222 faceplate has four activity indicator LEDs:
B PWR - Indicates that the device has power.
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B DCSurge OK - Indicates that DC surge protection is operational.

B TD - Indicates when data is transmitted over the T-bus or over the control bridge. This
LED does not indicate data transmitted on the A or B ports.

B RD - Indicates when data is received over the T-bus or over the control bridge. This
LED does not indicate data received on the A or B ports.

Note

If the DC Surge OK LED is not on when the Click 222 is powered, call Wavetronix Tech-
nical Services for assistance.

The Click 222 provides the following three independent serial connections:

B Top jack - control bridge
B Middle jack - dedicated communications for sensor 2 detection calls
B Bottom jack - dedicated communications for sensor 1 detection calls

The control bridge enables a multi-drop shared communication bus between all sensors
connected to the backplate. This allows control of all Advance sensors, rack cards and other
connected Click devices. The remaining two serial connection ports provide communica-
tions to only one sensor each, as outlined above.

On a four-sensor preassembled backplate (see Figure 2.7):

B The sensor wired into the leftmost terminal blocks will be connected to ports A and C
on the Click 222 on the left. Port A is for detection calls and port C is connected to the
control bridge.

B The sensor wired to the second set of terminal blocks will be wired to ports B and D
on the Click 222 on the left. Port B is for detection calls and port D is connected to the
control bridge.

B The sensor wired to the third set of terminal block from the left will be wired to ports
A and C on the Click 222 on the right.

B The sensor wired to the rightmost terminal block will be wired to ports B and D on the
Click 222 on the right.
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Figure 2.7 - Click 222 Ports A, B,Cand D

Terminating the 6-conductor Cables

The SmartSensor Advance will receive power once each SmartSensor 6-conductor cable is
correctly landed into the plug-in terminals on the backplate (see Figure 2.8 and Table 2.1).
Each 6-conductor cable has one DC power wire pair, two RS-485 communication pairs and
a drain wire. The service end of the cable connects to plug-in terminals on the backplate

(see Figure 2.8).

Figure 2.8 - Color Label on Plug-in Terminals



CHAPTER 2 O CONNECTING POWER AND SURGE PROTECTION

Note

Do not strip the service end of the cable until after it has been routed through con-
duit. The cable should be one continuous run without any splices.

Use the steps below to land the sensor cables:

1 After routing your SmartSensor 6-conductor cable into the cabinet, carefully strip back
the cable jacket and shielding on the service end of the cable.

2 Open the insulation displacement connectors on the plug by inserting a small screw-
driver into each square slot and rocking it back.
3 Insert the wire leads into the bottom side of the plug-in terminal according to the color

code shown in Table 2.1 and Figure 2.8. Make sure the wires are completely inserted
in the terminal.

4  Close the insulation displacement connector by reinserting the screwdriver into the
square slot and rocking it forward. The plug-in terminals will automatically complete
the electrical connection. There is no need to manually strip the insulation on the end
of each wire.

There are two measures in place to ensure that the plugs are always returned to their correct
terminal block sections.

B First, for visual confirmation, one part of the plug is blue (see Figure 2.8) and must be
visually matched up to a blue terminal block. The location of the blue piece rotates in
the different plugs and terminal block sections: in the first, the first block is blue, in the
second, the second is blue, etc.

B Second, the plugs are keyed (see the blue piece in Figure 2.8) so they will only fit into
their correct terminal block sections.

Wire Color | Signal

Red (PWR) | oc+

Black (GND) | oc-

White with Blue stripe (485+) | Control bridge 485+ (port1)
Blue (485-) | Control bridge 485 - (port 1)
White with Orange stripe (485+) | Data bus 485+ (port 2)
Orange (485-) | Data bus 485- (port 2)
Bare metal (DRN) | Drain

Table 2.1 - Cable Wiring Color Code
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Contact Closure Connections

The SmartSensor Advance now supports both the Click 112/114 and Click 172/174 cards.
SmartSensor Advance Extended Range only supports Click 112/114. Use the data bus ports
(A or B) on the Click 222 to connect to the contact closure cards. In some cases, several
contact closure cards can be daisy-chained together. However, if you are using the Click
172/174 cards, the chain should not be connected until each card has been independently
programmed (see Figure 2.9).

Figure 2.9 - Connecting Contact Closure Modules

Note

Wait to connect contact closure communications until after the sensor is pro-
grammed using the configuration software.

See Chapter 12 for more information on contact closure communications.
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Installing SmartSensor Manager

Advance

In this chapter
B Installing SSMA

After the SmartSensor Advance is installed, use SmartSensor Manager Advance (SSMA)
to configure the sensor to the roadway and change sensor settings. SmartSensor Manager
Advance is software that enables users to configure and interact with the SmartSensor Ad-
vance (S5200).

This part of the user guide is designed to illustrate SSMA functionality and describes the
basic steps and procedures needed to correctly configure the SmartSensor Advance.

Installing SSMA

The SSMA software can be run on a Windows® PC with an operating system of Windows
XP or newer. It can also be run on a handheld computer running Windows Mobile. The
SSM Advance v3.0 Setup.exe file contains the Advance setup file.

Note

You must have administrator rights to run the setup program.
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Note

Microsoft .NET Framewaork version 3.5 or higher needs to be installed on your com-
puter before installing SSMHD. You can get the .NET Framework from the Microsoft
website.

Follow these steps to install SSMA on a PC:

1
2

7

To download the install file, go to the Wavetronix website at www.wavetronix.com.
Click the Support link near the top of the page. This will bring up a page with icons
from the three different Wavetronix product lines.

Click the SmartSensor icon. This will bring up drop-down menus allowing you to se-
lect a product by name or part number.

Select SmartSensor Advance and a list of links will appear.

Select the SmartSensor Manager Advance link (under Software) to download the
SSMA install file.

Once you’ve downloaded the file, double-click on it. This will execute a setup program
that will copy all the necessary files to the hard drive and place icons in the Start menu
and on the desktop of the PC or laptop (see Figure 3.1).

Welcome to the
SmanSensor Manager Advance
v3.1.0 Setup Program!

£ WAV ETRONDC

Figure 3.1 - SSMA Setup Wizard

Select an installation location. The default location provided is normally “C:\Program
Files\Wavetronix.” Click Browse to choose another location (see Figure 3.2).
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| B Smansenzor Mansger Advance v3.1.0 Setup.

Specify the location where you would
like to install the files associated with
SSM Advance v3.1.0:

C:\Program Files\Wavetronix
Cancel | | Install Now

£ WAVETRONIX

Figure 3.2 - Location Installation

8 Click the Install Now button.

9  After SSMA is installed, you can create shortcuts to the SSMA software on the desktop
and in the start menu using the corresponding checkboxes (see Figure 3.3). If no short-
cuts are desired, uncheck the corresponding boxes.

Select the shortcuts you would like
to have created:

7 Desktop shortcut

+ Start menu shortcut

¥ View release notes when finished.

= WAVETRONDE

Figure 3.3 - Shortcut Options

10 Click in the View release notes when finished checkbox to view the SSMA v3 release
notes. The release notes contain additional information about the current version of
the SSMA software. A PDF reader program (i.e. Adobe Acrobat Reader) is required to
view the release notes.

11 Click Finish to complete the setup process.

Installing SSMA on a Handheld Computer

SSMA can be installed and will function on a handheld computer. Use these steps to install
SSMA on a handheld computer running Windows Mobile:

1  Ensure the handheld computer is connected to the PC and synced.

2 Click on the SSM Advance v3 Setup.exe file to run the setup program on the host
computer. The SSMA Setup Wizard will automatically check the host computer to see
if Microsoft ActiveSync (Windows XP and older) or Windows Mobile Device Center
(Windows Vista) is installed. These are programs that are used to communicate with a
handheld device. If one of these programs is found, the option of installing SSMA to a

M
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Pocket PC device will become available.

Click the Pocket PC checkbox and then the Next>> button to install SSMA on a con-
nected Pocket PC device (see Figure 3.4). If both the Computer and Pocket PC boxes
are checked, the setup program will first install the SSMA software to the computer.

Install SmantSensor Manager
Advance v3.1.0 on your...

Computer
Pocket PC

Cancel | Next>>

B WAV ETRONDC

Figure 3.4 - Pocket PC Installation Program

Click Continue>> to start the Pocket PC installation process (see Figure 3.5). The
setup program runs the Add/Remove Programs application for Windows handheld
devices. If a Pocket PC device is connected to the computer, Add/Remove Programs
will immediately begin installing SSMA on the Pocket PC device. If a Pocket PC device
is not connected to the computer, SSMA will be downloaded the next time a Pocket PC
device is connected to the computer.

Pocket PC Add/Remove Programs
application will add/remove
SSM Advance v3.1.0
(including Microsoft .NET CF 3.5)
toffrom your handheld...

Cancel | [ Continue >>

= WAVETRONIX

Figure 3.5 - Adding SSMA to a Pocket PC

Click OK once the download is complete.



Communication

In this chapter

B Serial Connection

Internet Connection

Virtual Connection

Multi-drop Network

Address Book

Viewing Connection Information

Uploading the Sensor’'s Embedded Software

Once the sensors are installed, use the SSMA software to change settings, view data and
configure the sensors to the roadway.

Launch SSMA by either clicking on the icon that was placed on your desktop or clicking
the icon found in the Start menu. The SSMA main screen shown in Figure 4.1 will appear.

If you are using SSMA on a laptop computer, you can use the panel in the lower left of the
main screen to change the size of the user interface on your computer. Click any of the three
squares to increase or decrease the size of the user interface.



44  CHAPTER4 O COMMUNICATION

npF Tools

Figure 4.1 - SSMA Main Screen

The first step is to make a connection to the sensor. The following three types of connections
can be made:

B Serial connection - Made using RS-485 communication.

B Internet connection - Made using an IP address and Serial-to-Ethernet adapter.

B Virtual connection - Made for convenience in learning and demonstrating SSMA
functionality.

Communication settings are stored in the system registry each time a connection is estab-
lished. After the first connection is made to the SmartSensor Advance, the SSMA software
will save the connection settings that were used. Click the lightning bolt icon on the right
side of the communication job area to make a connection using the most-recently-used
parameters stored in the registry.

Serial Connection

Click on Communication to access the Communication window (see Figure 4.2).
2 Select the Serial tab.

3 Set Port and Speed to the desired settings. The SSMA software defaults to 9600 baud;
this baud rate is recommended and most likely will not need to be changed. Click the
Advanced... button for additional serial settings.

4  (Click the Connect button.
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(uAdvancedsettings x|
Timeout (ms) IT%I
Buffer (bytes) | 02048 -3

Internet|| Virtual

Flow Control |None -
g Parity |None ~
= B
e —— e Stop Bits |1 =
Isolated Sensor || Multi drop Network
Select this tab ONLY when a Data Bits IB -
single sensor is connected
to the communication line.
G:I @ 0K I Undo | Cancel I

Figure 4.2 - Serial Connection (left) and Advanced Settings (right)

The Advanced Settings screen contains the following fields:
B Timeout (ms) - Allows you to set an additional amount of time (in milliseconds) that
SSMA will wait for a response when communicating with the sensor.

B Buffer (bytes) - Contains the number of bytes used by SSMA to store data received
from the sensor.

B Parity - This should always be set to None.
Stop Bits - This should always be set to 1.
B Data Bits - This should always be set to 8.

Note

When a connection is made using the Isolated Sensor tab instead of the Multi-drop
Network tab, the software will connect to the first sensor it finds. If you have multi-
ple sensors and want to be able to connect to each one, use the Multi-drop Network
tab (see Multi-drop Network section below).

Internet Connection

Click on Communication.
2 Select the Internet tab (see Figure 4.3).

3 Enter the IP address of the Serial-to-Ethernet adapter to which the sensor of interest is
connected, or the domain name associated with the sensor in the Address field. The IP
address is four octets, each ranging from 0-255, separated by dots (“”). An URL address
can also be entered into this field (i.e. sensor.earlink.com).

4  Enter the port number assigned to the Ethernet-to-Serial adapter in the Port field. This
will be an integer value in the range of 0-65536. If you are using a Click 301 device,
the default port number will be 10001. Click the Advanced... button for additional
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Internet settings.
Click the Connect button.

[CuAdwencedsettings |
Timeout (ms) ITi]
Buffer (bytes) | 02048 =

Select this tab ONLY when a
single sensoris connected
to the communication line.

& @ oK | _undo | cancel |
Figure 4.3 - Internet Connection (left) and Advanced Settings (right)

The Advanced Settings screen contains the following fields:

Timeout (ms) - Allows you to set an additional amount of time (in milliseconds) that
SSMA will wait for a response when communicating with the sensor.

Buffer (bytes) - Contains the number of bytes used by SSMA to store data received
from the sensor.

Virtual Connection

A virtual connection allows you to use the SSMA software without being connected to an
actual sensor. Making a virtual connection can be useful for the following reasons:

To view a saved sensor setup file.

To play back previously logged traffic.

To demonstrate functionality for different applications.
To create channel templates.

To review how the software works.

To make a virtual connection:

)

Click the Communication button.
Select the Virtual tab (see Figure 4.4).

Select a virtual sensor file by clicking the magnifying glass icon. Click the Options...
button to select a tracker log file.

Click the Connect button.
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Select an S5200 tracker log file to

Internet be used with this simulator to
playback trackers.

]

Virtual Sensor File

Isolated Sensor || M op Network

Select this tab ONLY when a
single sensoris connected
to the communication line.

Figure 4.4 - Virtual Connection and Additional Options Screen

Virtual Sensor File

Since a virtual connection is not made to an actual sensor, a virtual sensor file (.vsf) is used
to save the configuration settings much like an actual sensor’s Flash memory. If you are
making a virtual connection for the first time, you will need to create a virtual sensor file by
clicking on the magnifying glass icon and entering a file name.

When you create a new virtual sensor, you will need to complete two steps. First, you need
to open the new file (see Figure 4.5).

File does not exist.
Open new file?

_Yes| o |

Figure 4.5 - Open New File

Second, you will need to decide whether the new sensor is to be a virtual SmartSensor Ad-
vance Extended Range device of a virtual SmartSensor Advance device (see Figure 4.6). If
you would like the virtual sensor to emulate SmartSensor Advance Extended Range, answer
Yes to the second prompt. If you would like the virtual sensor to emulate SmartSensor Ad-
vance answer No to the second prompt.

Would you like to create an
Extended Range Virtual Sensor?

Figure 4.6 - Type of Virtual Sensor
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Note

\When you are connected using a virtual sensor file, changes that would normally be
saved to a sensor’s Flash memory will automatically be saved to the virtual sensor
file.

Backing up a virtual sensor file will change the file to a sensor setup file (.ssc) that can be
restored to an actual sensor. To convert a sensor setup file to a virtual sensor file, make a vir-
tual connection and then use the Restore Sensor Setup tool in the Tools menu. To convert a
virtual sensor file to a sensor setup file, use the Back-up Sensor Setup tool.

Note

If you want to configure channels, alerts and zones for a future installation, you can
connect using a virtual connection, create a virtual sensor file and then back up the
configuration settings that you created. After the file is successfully backed up, the
virtual sensor file will change to a sensor setup file and can be restored to any sensor
in the field.

Selecting a Tracker Log File

A tracker log file is used to play back recorded traffic. To select a tracker log file, click the
Options... button, click on the magnifying glass icon and select the tracker log file from a
list of existing files. If a tracker log file doesn’t exist, the SSMA software will create a generic
looping traffic pattern (see the Setup Channels-Alerts-Zones screen for instructions on how
to create a tracker log file).

Note

If @ successful connection uses the sensor’s Com port that was being used to push
data, the data push will be suspended during the duration of the connection.

When a connection is made to the SmartSensor Advance, the main menu will appear and
all configuration options will become available (see Figure 4.7).
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Communication

Sensor Settings

Sensor Configuration

Channels-Alerts-Zones

Figure 4.7 - SSMA Main Menu (Connected)

If you have problems connecting:
1 Make sure that all power and communication wiring is correct.
2 Check the port settings (baud rate, port ID).

Connection failure can occur for various reasons; if a failure occurs repeatedly, call Wa-
vetronix Technical Support at 801-764-0277 for assistance.

Multi-drop Network

The SSMA software automatically discovers the multi-drop ID of sensors over the selected
port (normally you will auto-discover addresses over port 1).

Internet|| Virtual

FEEE

Multi-drop Network|

Q Automatically detect sensors

r
® Enter sensor ID | UUUSS

H @
Figure 4.8 - Multi-drop Network

Click the Automatically detect sensors radio button and then click the Connect button.
The Auto-Discovery window will appear with a list of each detected sensor and its device
ID, location and description (see Figure 4.9).
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Auto-Discovery

ID_evi...| Location ][ Description |
0004  |Main St & 4th WedNE Approach
0000 | Main St & 4th Wed WE Approach
0008 | Main St & 4th WedSB Approach
0075 | Main St & 4th WedEB Approach

4 sensor(s) found.

Select I Cancel
Figure 4.9 - Auto-Discovery Window

The device IDs are based on the last four digits of the sensor’s serial number. If the sensor
IDs conflict, they can be changed in the auto-discovery window by clicking on the desired
row. The Change sensor ID window will appear allowing you to change the sensor ID.

Address Book

The address book allows you to save device connection settings for future use. Click the
Address Book button located at the bottom of the Communication page to add new con-
nection settings to the address book (see Figure 4.10).

Filters Address Books by serial Deletes an Imports an
or Internet connection Address Book Address Book

Exports an
Address
Book

) dress Book~
ocsoc. IR

[Devic.., [| _ Description _[| Device [[Con... H
from an Address

3 30
+ -
Book

Figure 4.10 - Address Book and Address Book Filter

Edits the
selected device

Adds a device to
the Address Book

Deletes a device

|_select [l _Close |

The following fields are recorded in the address book:

B Device (e.g. S5200)

Serial Number (e.g. S5200 U100000570)

Device ID (e.g. 0570)

Connection (e.g. Internet, 10.234.6.76, 2103 or Serial, COM4,115200 bps)
Description (e.g. Springville, US-37 & Main, EB)

The description field is 100 characters wide and can contain information such as the city,
intersection street names, approach indicator (eastbound/westbound/northbound/south-
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bound) all within a single field. If the descriptions are entered in a uniform fashion this can
help when using the sort function to find items in the list.

Warning

The address book file is a question mark delimited file. Do not enter question marks
into the address book fields or you will have problems loading the file.

Navigating and Customizing the Address Book

The following is true about navigating the address book list:

You can move up/down through the row list entries by clicking on a row in the list and
dragging the cursor up or down. (This action takes the place of a vertical scroll bar so
that you can view more than the first 13 items in the address book.)

You can move left-right through the list entry columns by clicking on a row in the list

and dragging the cursor left for right. (This action takes the place of a horizontal scroll
bar so that you can view all the information in each column.)

The following is true about the columns in the address book:

You can sort columns alphanumerically by clicking on the column header.

You can show/hide columns by right clicking on the column headers and then selecting
the appropriate option.

You can widen/narrow columns using the arrow on the right-side of each column
header.

You can re-arrange columns by clicking in the middle of the corresponding column
header and dragging it to the left or right beyond the next column.

Note

As an alternative to using an address book, you can also organize the information
pertaining to your network of sensors with an external program or service and then
use the external program or service to launch SSMA. See Appendix E for more infor-
mation.

Viewing Connection Information

Once connected, you can view additional information about the connection you have es-
tablished by clicking on the moving arrows icon on the top-right of the main menu page or
on the bottom-right of the Communication screen (see Figure 4.11).
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Communication

Sensor Settinas
Connection Info

Status:  connected
Device: 0018
Type: tep/ip

Py Duration: 00:00:32

Failures:...
Count: 14
Rate: 8.64 %
View Error Log

Figure 4.11 - Connection Info Screen

Below is a list of the information available on the Connection Info screen:
B Status - Shows that you are connected.

Device - Shows the Subnet and sensor ID.

Type - Shows the type of connection and baud rate.

Duration - Shows how long you have been connected.

Failures - Shows the amount of failures during the connection, the percentage rate of
failure and a link to the Communication Error Log.

Check Hardware

After you have connected to a sensor, you can check its hardware type by right-clicking
below the Tools menu option and selecting Sensor Versions (see Figure 4.12).

[ ssMAdvancev3io %]
@% Communication 4

Sensor Settings

Sensor Configuration
‘Cj Channels-Alerts-Zones

pF Tools

About SSM Advance
SSM Advance Version

Component Versions

Sensor Versions

Figure 4.12 - Check Sensor Version

The two current hardware types are SmartSensor Advance and SmartSensor Advance Ex-
tended Range.
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Sensor Versions Sensor Versions
Hardware Type: Hardware Type:
SmartSensor Advance SmartSensor Advance
Extended Range
Digital Code Revision:
3.31.11.A10.055 Digital Code Revision:
3.E0.11.A10.05.E
FPGA Version: 0031
FPGA Version: 00EOQ

Figure 4.13 - Sensor Versions Window for Advance (left) and Advance Extended Range (right)

Once connected, the hardware type can also be determined from the title bar. If the sensor
is and Extended Range sensor, it will say "(Ext. Range)" in the title bar of SSMA.

Communication Error Log

The error log contains all errors stored in the sensor’s memory buffer. If you are having
trouble connecting, using the error log may be helpful in the troubleshooting process. If you
continue having trouble, save the error log file and contact Wavetronix Technical Services.

Note

You will need to save the error log file or it will be overwritten.

Click the View Error Log link to view the communications error log (see Figure 4.14). The
error log can also be accessed by clicking on the Error Log icon at the bottom of the Com-
munication screen.

B ss200errors - Notepad = 10| x|
File Edit Format VYiew Help
[ [ |
YYYY-DD-MM HH:MM:SS:MMM  / Code /  ID 7 Explanation
2007-12-04 11:10:25:201 400 - WH¥S5200 CONNECTION ESTABLISHED¥*¥
2007-12-04 11:10:21:795 1004 XC WXERROR: NO response
2007-12-04 11:10:11:107 1004 X5 WXERROR: NO response
2007-12-04 11:10:07:795 1004 XC WXERROR: NO response
2007-12-04 11:10:03:014 1004 XC WXERROR: NO response
2007-12-04 11:09:59:795 1004 XC WXERROR: NO response
2007-12-04 11:09:41:936 1018 - WXERROR: Network port is closed
2007-12-04 11:09:33:436 1004 X5 WXERROR: NO response
2007-12-04 11:09:30:186 1004 XC WXERROR: NO response
2007-12-04 11:09:25:436 1004 XC WXERROR: NO response
2007-12-04 11:09:22:249 1004 xC WXERROR: NO response
Kl 1z

Figure 4.14 - Error Log
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Uploading the Sensor’s Embedded Software

After clicking the Connect button, the Version Control screen may appear notifying you
that the sensor’s embedded software and the firmware embedded in the SSMA software are
not the same version (see Figure 4.15). To view more software version information, right-
click on the SSMA main menu page and select from the options that appear.

i The sensor's embedded pnt The sensor's embedded
i software may NOT be i software may NOT be
T =y compatible with this T =) compatible with this

version of SmartSensor version of SmartSensor
Manager. Manager.

(please backup sensor before upgrading) (please backup sensor before upgrading)
Recheck I Install Upgrade I Recheck I Install Upgrade I

<< Hide

2
11.15.10

Figure 4.15 - Sensor’s Embedded Software Upgrade (left) and Details Table (right)

Click the Details button to view the firmware versions of both the SSMA software and the
Sensor.

Once the Version Control screen appears, you can do one of the following:

1 Upgrade the sensor’s embedded software by clicking the INSTALL UPGRADE button.
2 Click the close button and continue the configuration process.

3 Find the version of SSMA software that is compatible with the sensor’s embedded soft-
ware.

Note

Clicking the close button and continuing configuration without upgrading may cause
problems with functionality.

Install the firmware upgrade if the SSMA firmware version date is more recent than the
sensor’s embedded software version date. If the sensor’s firmware date is more recent than
the SSMA firmware version date, a warning will appear notifying the user that the sensor
firmware could be downgraded (see Figure 4.16).
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You are about to
downgrade the sensor
firmware toan older
version. Continue with
downgrade?

OK Cancel

Figure 4.16 - Sensor Firmware Downgrade

The most recent version of SSMA can be obtained from the Wavetronix website (www.
wavetronix.com) under the Support tab.

Converting Detection Zones from Previous Software Versions

Previous versions of the SSMA software supported 8 zones. SSMA version 2.0 and later sup-
ports 128 zones (8 channels, 4 alerts per channel and 4 zones per alert).

During the firmware upgrade process, SSMA will determine if the sensor is running any
previous versions. If this is the case, the SSMA software will display a message asking you
to convert the configuration. If you choose to convert the configuration, the SSMA software
will create a new configuration out of the previous existing configuration; if you choose
NOT to convert, a default configuration will be created.

Note

You can use command line arguments to perform a batch upgrade of sensors. See
Appendix E for information about command line arguments.
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Sensor Settings

In this chapter

B Ceneral Tab
B Communication Tab

Click the Sensor Settings link on the main menu to change and save settings on the sensor.
The Sensor Settings window contains General and Communication tabs (see Figure 5.1).

X

[

General ] Communication |

Serial Number Im
Sensor ID mi‘
Description W

Location [NBMain&ath
RF Channel |2 v
Units [Engish =]
Source m

Antenna

Replay
Diagnostic

0K Undo Cancel

Figure 5.1 - Sensor Settings Screen

General Tab

The General tab contains the following fields (see Figure 5.2):
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[
X

General | communication |

Serial b 55200 V 18
Sensor ID Wﬁ]
Descrip I—
Location
RF Channel |0 v I
vnits [erghen =]
Source m

|_ox || undo || cancel |
Figure 5.2 - General Tab

Serial Number - Contains the sensor serial number and can only be edited if you are
in the Advanced Sensor Setup mode (conatct Wavetronix Technical Services for more
information).

Sensor ID - Allows you to enter a multi-drop address for the sensor. The ID default
is the last four digits of the sensor serial number. The sensor ID can be changed, but
no two sensors should have the same ID; the ID must be unique for all sensors on a
multi-drop bus.

Description - Allows you to enter a description for each sensor (i.e. its function, ap-
plication or intended use). Limited to 32 characters.

Location - Allows you to enter the location of the sensor or the approach. Limited to
32 characters.

RF Channel - Displays which radio frequency channel (or non-interference channel)
the device is transmitting on. Using multiple SmartSensor Advance devices in close
proximity will require each one to be set to a different RF channel. Similarly, using
multiple SmartSensor Advance Extended Range devices in close proximity will require
each one to be set to a different RF channel. However, a SmartSensor Advance device
will not interfere with a SmartSensor Advance Extended Range device, even if they
are on the same RF channel. This is because the hardware used to transmit the Digital
Wave Radar signal is configured differently on the different devices.

Note

It is recommended that the sensor's detection sensitivity be reconfigured after
changing from one RF channel to another.



CHAPTER 5 O SENSOR SETTINGS

Note

The RF Channel drop-down list allows you to select whether the PGA starts at a value
of 7 or remains fixed during the auto-configuration process.

B Units - Allows you to display either English (mph/feet) or metric (kph/meters) units.

B Source - In normal use, the source is always the radar Antenna. However, in some
cases, other sources may be used for demonstrations or evaluations. When the source
is switched to Diagnostic, the antenna is no longer used. Instead, a predetermined se-
quence of traffic will appear. This setting will always return to Antenna after rebooting
the sensor.

Communication Tab

The Communication tab is used to specify baud rate and response delay for the sensor’s
RS-485 ports (see Figure 5.3).

= X

General Communicatioﬂ]
—BaudRate
port1 [9600bps v)
Port2 [0600bps ~|&

— p Delay
Port1(ms) | ooos 3
Port2 (ms) | 0004 2]

Remove Multi-drop Prefix /2 G

Figure 5.3 - Communication Tab

The Communication tab contains the following settings:

B Baud Rate - This section allows you to set the baud rate for ports 1 and 2. The green
arrow indicates the communication link (Port) on which SSMA is connected. The de-
fault value is 9600 bps.
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Note

If you are using a Click communication device, the baud rate for the sensor and the
Click device must be the same. Port 2 is designated as the data bus and is normally
left at 9600 bps in order to match the default setting on a Click 112/114 card. If you
change this baud rate on the sensor, you will also need to change it on the rack card.

B Response Delay - This is used to configure how long the sensor will wait before re-
sponding to a message received. This is useful for some communications devices that
are unable to quickly change transmission direction. The default value is 4 milliseconds
for ports 1 and 2.

B Remove Multi-drop Prefix - You will only need to turn this switch ON if you are using
a device that does NOT support the use of a multi-drop prefix (i.e. Click 100).



Sensor Configuration

In this chapter

B 1. Installation Details
B 2. Automatic Radar Configuration
B 3. Manual Radar Adjustment

The Sensor Configuration screen contains installation details, an automatic configuration
feature and manual configuration tools (see Figure 6.1).

1. Installation Details

(inputthe sensor'slocationrelative to
the stopbar,itsheight abovethe road,
and which direction of traffic to monitor)

2. Automatic Radar Configuration

(the sensor automatically configures itself
to detect moving trafficonthe roadway)

3. Manual Radar Adjustment

(in some cases itis helpfulto manually
adjust the sensor's radar configuration)

Figure 6.1 - Sensor Configuration Screen

Click the lighting bolt icon on the bottom right corner of the screen to save the current con-
figuration to the sensor’s flash memory. The sensor’s flash memory is non-volatile memory.
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1. Installation Details

The Installation Details screen allows you to position the sensor relative to the stop bar and
determine the direction of traffic to be monitored (see Figure 6.2).

T Changes
ra . .
direction of
ﬂ./ traffic
s“",""" Changes
I Iocation of

Direction of traffic

Stop bar

stop bar
53,
nivance. ST~ ationof
Helght sensor
r%él‘\ Height of
anits = ot sensor
| ok || undo |J cancel|

Figure 6.2 - Installation Details Screen

The roadway part of the screen is used to illustrate the sensor’s position relative to the stop
bar; the controls on the right side of the screen allow you to specify the direction of traffic
to be monitored and the sensor’s position. The distance units are displayed in the bottom-
right corner of the screen.

The OK button saves the settings to the sensor; the Undo button restores the settings to the
screens initial values; and the Cancel button closes the screen without saving changes to
the sensor.

Changing the Traffic Direction

The SmartSensor Advance can be configured to detect traffic moving towards or away from
the sensor, but will not detect stationary vehicles.

The arrow displayed on the roadway represents the direction of traffic flow being detected
by the sensor. Click the Traffic button to change the monitored traffic direction. The direc-
tion of the arrow displayed on the button shows the direction that will be selected if the
button is clicked, and always points in the opposite direction as the arrow on the roadway.

Positioning the Stop Bar

The ability to move the stop bar up and down the display adds flexibility in representing the
relative location of the sensor to the stop bar and the direction of traffic flow. The location
of the stop bar is always represented as a distance of zero (the sensor range is relative to the
stop bar).

Position the stop bar by clicking on the stop bar or its label and dragging it anywhere on the
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roadway, or by clicking the Stop Bar up/down arrows.

Positioning the Sensor

Position the sensor by clicking on the sensor or its label and dragging it anywhere on the
roadway, or by clicking the Sensor arrow buttons.

The top number, shown in the sensor position display (next to the blue triangle), represents
the sensor’s position to the right or left of the center of the lanes being monitored (Cartesian
x coordinate); the bottom number represents the sensor’s position in front of or behind the
stop bar (Cartesian y coordinate), together forming a Cartesian coordinate pair (x, y). The
sensor’s height is specified by setting the Height value and reflects the sensor’s mounting
height above the roadway (Cartesian z coordinate).

The resulting (x, y, z) coordinates describe the sensor’s position relative to the roadway and
are used to translate the sensor’s native range measurements to range measurements that
are relative to the roadway’s frame of reference. The sensor position is also used in the Beam
Alignment tool (see Tools).

Note
The sensor’'s range is updated whenever the stop bar is moved.

Resetting Zones After Sensor Relocation

When the sensor location is changed, existing zones may no longer be within the sensor’s
detection range and the message below will appear (see Figure 6.3):

New sensor location may affect
channel configuration.

Figure 6.3 - Sensor Location Changed

It is always recommended to first position the sensor and then configure detection zones.
However, if the sensor location is modified after zone configuration, you can do one of the
following:

1 Manually check all detection zones and modify zones as needed (recommended). All
zones will still be available and their location relative to the sensor will be preserved.
If left uncorrected, the zones may no longer perform the desired detection function.

2 Reload only the channel configuration from a backup file created from the existing
configuration (the out-of-range zones will be deleted and the desired detection func-
tions may be compromised).
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3 Reload the individual channel template files used in the current configuration (the
out-of-range zones will be deleted and the desired detection functions may be com-
promised).

2. Automatic Radar Configuration

Click the Automatic Radar Configuration button and the Automatic Radar Configuration
screen will appear (see Figure 6.4).

PLAY 5 PLAY = 850
00:02 £ 00:02 - 800
snn 75N
Step 1 - II‘I@F Thresholds. Step 1 - Initializi } Thresholds.
A|I+4 ninutes.:. Allow 4 mi
<< Hide r << Hide T r
- 250

Figure 6.4 - Automatic Radar Configuration Screen for Advance (left)
and Advance Extended Range (right)

Note

The ranges displayed in the Automatic Radar Configuration window will depend upon
whether you have SmartSensor Advance or SmartSensor Advance Extended Range.
The scale on the right side of the road view indicates the ranges.

Click the Play button to begin the auto-configuration process. The playing time will be shown
in the top-left corner of the screen. After approximately three minutes, trackers (sensor detec-
tions) will begin to appear on the roadway and the process will change to Step 2 Adjusting
Thresholds. The Pause button pauses the auto-configuration process; the Stop button will
terminate auto-configuration. The Close button closes the screen and returns to the Sensor
Configuration job menu. If the configuration process is running, it will continue to run after
closing. To terminate the automatic radar configuration process, press the Stop button.

The semi-transparent message window can be toggled on/off by clicking the Show>> and
<<Hide labels. The roadway range scale can be toggled on/off by clicking the feet label.

The following is a list of tracker display data that can be viewed by clicking the Range (ft)
display bar at the base of the roadway:
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B Range - Shows the distance from the stop bar.
Speed - Shows the speed.

B Estimated Time of Arrival - Shows the estimated time it will take to arrive at the stop
bar.

B Tracker ID - Shows the ID number for each tracker.

Blank - (no tracker data shown)
B Disabled - (no tracker shown)

3. Manual Radar Adjustment

The Manual Radar Adjustment screen is used to fine-tune the results of the automatic radar
configuration process (see Figure 6.5).

Figure 6.5 - Manual Radar Adjustment Screen for Advance (left)
and Advance Extended Range (right)

Note

The ranges displayed in the Manual Radar Adjustment window will depend upon
whether you have SmartSensor Advance or SmartSensor Advance Extended Range.
The scale on the right side of the road view indicates the ranges. The SmartSensor
Advance has 5-ft increments up to 600 ft, and the SmartSensor Advance Extended
Range has 7.5-ft increments up to 900 ft.

You will notice in the button tray at the bottom of the window (see Figure 6.5) there is a
Reboot button (green power button icon). When you press this button it will tell you that
the reboot may take up to 20 seconds (see Figure 6.6).

65



66 CHAPTER 6 [0 SENSOR CONFIGURATION

This may take up to 20 seconds.
Reboot Sensor?

Figure 6.6 - Reboot

If you were in the process of manually editing detection thresholds, it will ask you if you
would like to save these changes to the sensor’s flash before rebooting (see Figure 6.7). If you
do not save these changes they will be discarded.

You have made changes that

have not been saved to flash

memory. Save to flash before
reboot?

Figure 6.7 - Save Changes

During the reboot time, the power button will turn red (see Figure 6.8), but once the sensor
has rebooted it will go back to green again.

Figure 6.8 - Red Button During Reboot

Editing Sensitivity

If missed detections are consistently noticed, the sensor’s sensitivity can be adjusted. De-
creasing the detection threshold levels in areas where trackers begin to disappear will reduce
the number of missed detections. To increase the sensor’s sensitivity, decrease the detection
threshold levels; to decrease the sensor’s sensitivity, increase the detection threshold levels.
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Note

Do not reduce the thresholds so low that “phantom detections,” or false detections in
the absence of traffic, begin to appear.

If phantom detections are consistently visible, increase the sensor’s detection thresholds in
these areas. Phantom detections can occur if large objects in the sensor’s field of view move
faster than 1 mph (2 kph). If the thresholds are too low, the sensor can pick up trees swaying
in strong winds or fast-moving pedestrians.

Double detections from vehicles such as double-bed trailers are not considered false detec-
tions. It is often beneficial for the sensor to signal an actuated traffic controller based on
both detections. In cases of double detections, the thresholds will not need to be increased.

Follow the steps below to adjust the sensitivity:

1 Determine the ranges for which detections need to be adjusted.

2 Click and drag to select the section of the histogram (range bins) that needs to be ad-
justed (see Figure 6.9).

Figure 6.9 - Editing Ranges for Advance (left)
and Advance Extended Range (right)

Note

The ranges displayed in the manual radar configuration view will depend upon
whether you have SmartSensor Advance or SmartSensor Advance Extended Range.
The scale between the road view and the threshold histogram bars indicates the
ranges. With SmartSensor Advance each threshold is every 5 feet. With SmartSen-
sor Advance Extended Range each threshold is every 7.5 feet.
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3

N o v b

Click the Edit button and the Edit Sensitivity Thresholds screen will appear (see Figure
6.10). The following three editing modes are available for modifying sensitivity values:

m  The +/- mode adds or subtracts the specified number to the existing sensitivity lev-
els.

m  The % mode sets the sensitivity level to be the specified percent of the existing value.
m  The Value mode sets the sensitivity level to be the specified value.

Edit Sensitivity Thresholds Edit Sensitivity Thresholds
Bin(ft) Value Bin(ft) Value
Select All Select All
& +/- @ +/-
Cop Cop
" value " value
000003 000003
Enter I Enter I
Undo Undo
e 0K OK
| _Cancel | _Cancel |
Higher threshold values Higher threshold values
decrease detection sensitivity decrease detection sensitivity

Figure 6.10 - Edit Sensitivity Thresholds Screen for Advance (left)
and Advance Extended Range (right)

Click and drag again to select the exact range bins to adjust.
Make the sensitivity level adjustments.
After adjusting the sensitivity, click the Enter button to apply the adjustment.

Click the OK button to accept the modifications and close the Edit Sensitivity window;
click the Undo button to return all modified sensitivity levels to their initial values; or
click the Cancel button to undo all changes made.

Re-evaluate the detections.

If any changes were made during the Sensor Configuration process, a pop-up window will
appear prompting the user to save the changes to the sensor’s FLASH memory. Changes
that were not written to FLASH will be lost the next time the sensor reboots. The process of
saving to FLASH memory takes approximately five seconds.

Selecting a Tracker Display Mode

The following is a list of tracker display data that can be changed by clicking the display bar
at the base of the roadway:

Range
Speed
ETA

ID
Blank
Disabled
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Changing the PGA

The Programmable Gain Amplifier (PGA) allows you to change the radar sensitivity for the
entire approach (see Figure 6.11).

Edit PGA

[55

ok | cancel |

Figure 6.11 - Editing the PGA

Note

Consult with Wavetronix Technical Services before changing the PCA setting.
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Channels-Alerts-Zones

In this chapter

B Channels
B Alerts
B Zones

The Channels-Alerts-Zones (CAZ) screen allows you to set up and verify channels, alerts
and zones; set up output communications; and import/create a template (see Figure 7.1).

(setup the alert:
channel togen

(verify channel setup using a r
display with LED outputsidebars)

Setup Output Communication

(select the port, duration, and frequency
the sensoruses totransmit ouput)

jport/Create a Templa

(import a channel template from
or save the current channel to a file)

| Close | [

Figure 7.1 - Channels-Alerts-Zones Screen

This chapter will explain the different types of channels and how they are mapped to alerts
and zones.

The CAZ Setup screen provides configuration access to all CAZ elements.
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Channels

The channel is the highest-level detection unit. The user-defined channel name, used to
distinguish one channel from another, can consist of eight ASCII characters. The channel
number (1-8) is used to associate sensor channels with Click contact closure channels.

The Type drop-down list allows you change the channel type from the default type. For
SmartSensor Advance Extended Range, the default channel type is Priority for channels
1-3 and Simple for channels 4-8. For SmartSensor Advance, the default type is Simple for
all channels. SmartSensor Advance does not have Priority channels, but both sensors have
three additional types of channels: Normal, Latched and Pulse (see Figure 7.2).

1-Channelt [ 2[3[4[5[6[7]8

Name Channell
Type |Simple M
Rar‘Priori =
nn +n cac 2 i

Figure 7.2 - Channel Configuration

The channel configuration is read from the sensor the first time that the CAZ job is selected.
Due to the amount of information represented in the configuration, the retrieval may take
five seconds or more, depending on the speed and quality of the connection.

Note
The channel output from a sensor is usually tied to a channel input in a controller.

Click the Enabled checkbox and all channel features will become available. When a channel
is enabled, the channel portion of the setup screen and its associated tab is colored gold;
when a channel is disabled, the channel section is gray.

Simple Channel

A simple channel consists of one dedicated zone, which is a lower-level detection unit. The
simple channel provides an easy and quick way to set up the zone (see Figure 7.3).
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Channel 1

Figure 7.3 - Simple Channel Hierarchy

To create a simple channel, select Simple from the Type drop-down menu and the follow-
ing screen will appear (see Figure 7.4):

Nim4channell
Type|simple ~| Type|simple _~|
V¥ Enabled ¥ Enabled
Zone Settings Zone Settings
Range (feet): Range (feet):
[100 to 600-2] [100 to 500-2]
v Speed (mph): v Speed (mph):
o35 - 100 2] o35 - 100 2]
v ETA (seconds): v ETA (seconds):
[025 - 055 4 [025 - 075 4

Figure 7.4 - Simple Channel for Advance (left) and Advance Extended Range (right)

A simple channel allows you to configure the most basic zone settings. You can change the
size of the zone by either clicking and dragging the zone arrows anywhere along the road-
way or by using the up/down arrows in the Range (feet): field.

You can set the Speed and ETA settings by first clicking the Speed/ETA checkbox and then
setting the parameters using the up/down arrows. Click OK to save the changes you make

to each channel.

Note
Make sure that the Speed/ETA checkboxes are checked befare you click OK. If the
checkboxes are not checked, those settings will NOT be enabled.

The SmartSensor Advance is most commonly used with advance detection at signalized
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intersections. A very powerful method of advance detection uses two simple channels: Ad-
vance and QReduce.

The Advance channel provides green extension at high-speeds for safety and efficiency.
The QReduce channel provides green extension at low-speeds when the initial queue is
dissipating.

Follow the steps below to configure the Advance channel:
1  Click on Channels-Alerts-Zones on the main menu.
Click the Setup Channels-Alerts-Zones button.
Enable a channel by checking the Enabled checkbox.
Select Simple from the Type drop down list.

i h W N

Adjust the size of the zone by either using the Range (feet): up/down arrows or by
manually grabbing the zone’s blue arrows and dragging them anywhere on the road-
way.

Click the Speed and ETA checkboxes to activate the Speed and ETA parameters.

Set the speeds from 35 mph on low end to 100 mph on high end.

8 Name the channel “Advance” and click OK to save the channel settings.

Follow the steps below to configure the QReduce channel:

Click the second tab on the top of the Setup Channels-Alerts-Zones screen.
Enable the channel by clicking the Enabled checkbox.

Select Simple from the Type drop-down list.

Adjust the size of the zone to 100 to 150 feet from the stop bar.

Click the Speed checkbox to activate this filter and select speeds from 1 to 35 mph.

OV h WN =

Name the channel “QReduce” and click OK to save the channel settings.

The OK, Undo and Cancel buttons pertain to ALL changes made in the CAZ Setup job and
not to individual channels, alerts or zones. The OK button saves the settings to the sensor;
the Undo button restores the settings to the screen’s initial values; and the Cancel button
closes the screen without saving any changes.

Priority Channel

A priority channel consists of three zones, each with a complementary role (see Figure
7.5). When any one of the three zones is active, the channel output is active (equivalent to a
Boolean OR of the three zone outputs).



CHAPTER 7 O CHANNELS-ALERTS-ZONES 75

Channel 1

Queue
Clearance

Figure 7.5 - Priority Channel Zones

The first two zones work in tandem to allow you to provide different levels of dilemma zone
protection based upon the discovery range of each vehicle. Vehicles discovered upstream
of the discovery range threshold are classified as level one priority and are given the high-
est level of protection. Vehicles discovered downstream of the discovery range threshold
are classified as level two priority and are given a reduced but adequate level of protection.

Note

Priority channels are only available with SmartSensor Advance Extended Range. The

extended range of the sensor is best matched to:

«  Distinguish between large vehicles (trucks and buses) and small vehicles (pas-
senger cars).

«  Provide dilemma zone protection for large vehicles. Trucks have been shown to
have dilemma zones a far back as 7.5 seconds. For example, an ETA of 7.5 sec-
onds at 65 mph is equivalent to 715 ft. (2179 m). This is beyond the range of
SmartSensor Advance, but not SmartSensor Advance Extended Range.

By default the discovery range threshold is set at 750 feet. If necessary, adjust the discovery
range threshold so that most large vehicles are discovered beyond this threshold and most
small vehicles are discovered after it.
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X € X
1-Channel1 | 2|3|4|5]|6]7 |8 1-Channel1 | 2|3]4|5]6|7]8
Namclcbannell Nameicbannell
Type | Priority v Type | Priority ¥
W Enabled v Enabled
Level 1][Level2][0] [Level1][ | evel 2][Q]]
Discovery Range(feet): Discovery Range(feet):
>= 75031 < 7502
[V Range (feet): ¥ Range (feet):
100 to 500-3] 100 to 900-%]
¥ speed (mph): V¥ speed (mph):
035 - 100 5| 035 - 100 <
¥ ETA (seconds): ¥ ETA (seconds):
025 - 07.5 5 025 - 055 5|

Figure 7.6 - Setup Channels-Alerts-Zones Screen for Priority Channel

The level-one zone will activate the channel output when a level-one priority vehicle meets
the specified criteria. By default the ETAs protected are between 2.5 and 7.5 seconds be-
cause trucks and other large vehicles have been found to have a larger dilemma zone.

The level-two zone will activate the channel output when a level-two priority meets the
specified criteria. By default the ETAs protected are between 2.5 and 5.5 seconds because

passenger cars and other light-duty vehicles have been found to have a smaller dilemma
zone.

The third zone is a queue-clearance zone. This zone activates the channel output when the
initial queue of traffic is dissipating at low speeds. It is recommended that all three zones be
used in combination with 1.0 seconds of passage time in the controller.

For the queue clearance zone, a 1.0 passage time is added to the maximum time headway
between two vehicles occupying the zone at the same time to determine the maximum al-
lowable time headway. When the zone is 50-feet wide and the vehicles are 20-feet long, the
maximum time headway between two vehicles occupying the zone at the same time at 30
mph is approximately 1.6 seconds. After adding 1.0 seconds of passage time, maximum al-
lowable headway for 30 mph vehicles becomes 2.6 seconds. Slower vehicles will experience
a large maximum allowable headway, which is useful during the startup period of queue
dissipation in order to avoid gap out.

If you need to increase the maximum allowable headway you can increase the size of the
queue clearance zone, or the passage time. Normally it is recommended to keep the passage
time small and increase the size of the queue clearance zone. This is because the size of the
queue clearance zone will not matter when the flow speeds are above 35 mph, and because
you want to keep the passage time trim when trying to find a safe gap in high-speed traffic.



CHAPTER 7 O CHANNELS-ALERTS-ZONES

X
1-Channelr | 2|3]4|5]|6]|7]8
Namclchannell
Type |Priority ~

¥ Enabled
Level1][Level 2] o ]
Queue Clearance
¥ Enabled
Range (feet):
100 to 150-3]
v Speed (mph):
001 - 035 5|
[~ ETA (seconds):

025 - 055 |

0K Undo

Figure 7.7 - Providing Dilemma Zone Protection

By providing zones for level-one priority dilemma zone protection, level-two dilemma zone
protection and queue clearance, a priority channel provides exceptional detection from
start-of-green to end-of-green.

Note

There may be a number of uses of the discovery range feature for other applications
than truck priority. For example, you could require that a vehicle be discovered at a
certain range (using the discovery range threshold) and that it travels to a down-
stream zone several hundred feet away before it activates a channel output. This is
a way to know that we have tracked a specific vehicle over an extended range. This is
better than simple using the channel delay because it isolates a single vehicle.

Pulse Channel

A pulse channel consists of one dedicated zone. When a tracked detection enters the zone,
the channel will pulse on once and then return to the off state. The on time and the mini-
mum off time of the pulse are predetermined. If two detections enter the zone at exactly the
same time, then the associated pulses will be sent sequentially with the minimum off time
separating them.

Note

The duration of the on time and off time in each pulse is controlled by the output
frequency setting in SSMA. By default the output frequency setting is 130 ms. Since
standard traffic controllers sample at 10Hz, a 130 ms on time and off time should be
of sufficient length to faithfully transfer all pulses generated by the sensor.
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Pulse channels differ from other channel types because they are designed to provide vehicle
arrival information rather than dilemma zone protection or queue reduction information.
This vehicle arrival information can be logged by traffic controllers or forwarded to traffic
management databases in order to evaluate signal timing parameters such as coordination
offset.

Note

At installations with multiple lanes, a single tracker will sometimes monitor multiple
vehicles traveling in close proximity. While this type of merging will not significantly
impact the time-of-arrival information communicated by the pulses, it can cause the
total number of pulses to differ from the volume of vehicles.

Figure 7.8 shows the setup screen for a pulse channel. Short zones at about 350 to 400 feet
are often used with pulse channels. These zones can be as short as 10 feet.

Namé(hannell

Zone Settings

Range (feet):
400 to 410-3]

[~ Speed (mph):

035 - 100 ]

OK Undo Cancel

Figure 7.8 - Setup Channels-Alerts-Zones Screen for Pulse Channel

Note

With pulse channels, speed filtering is available, but not typically used. If speed fil-
tering is used, a tracked detection will create a pulse only if it meets the speed criteria
while it is within the ranges of the zone.

When verifying pulse channels, the right sidebar can be used to total the number of pulses.
Pulse totals will restart at zero every time you return to the verify screen. Pulse totals are
also reset for all channels every time that you hit the reset button.

In the example shown in Figure 7.9 tracker 24 has already been tallied into the pulse total.
Tracker 25 will be added to the total once it reaches the point detection zone.
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17:28:25

Figure 7.9 - Tracker Logging with Pulse Channel

It is possible to set up all 8 channels as pulse channels. This could be done to determine at
which range the best arrival information is collected. As an example, Figure 7.10 shows a
pulse channel every 50 feet starting at 150 feet.

" {1 Verify Ch

Tracker
Logging

Log File:

Date/Time
05-22-12
17:32:46

Figure 710 - All 8 Channels as Pulse Channels

Note

Chapter 8 of this user guide provides information on how you can log arrival time-
stamps and pulse totals to a log file.

Normal Channel

Normal channels consist of (see Figure 7.11):
B 8 channels

B 4 alerts per channel (32 total)

B 4 zones per alert (128 total)
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Channel 1

Figure 7.11 - Normal Channel Hierarchy

The CAZ Setup screen below shows a tabbed view of each detection channel and its as-
sociated alerts and zones (see Figure 7.12). The eight tabs at the top of the screen represent
the sensor’s eight channels, with the selected tab showing the channel number and channel
name; the middle portion of the screen contains alert configuration parameters; and the
lower portion of the screen contains zone configuration parameters.

Name/Channell  Delay(s)| 00.0-3]
Type Normal +|  Extend (s)] 00.0-]
¥ Enabled

B =y [ Atert2 ] Alerts ] Alerta |

Channels -

Alerts — Enabled: Logic:  Zones Inverted:
| V |on v| U2 34

Zone1 Range (R): 10010 600 _

v Speed (mph): 35-100
v ETA(s): 25-55

@ Qualified Count: 1-25
c a0
[zonea] 20s  80% 2.0

Figure 7.12 - Setup Channels-Alerts-Zones Screen

Zones —

The OK, Undo and Cancel buttons pertain to ALL changes made in the CAZ Setup job and
not to individual channels, alerts or zones. The OK button saves the settings to the sensor;
the Undo button restores the settings to the screen’s initial values; and the Cancel button
closes the screen without saving any changes.
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Normal channels consist of four alerts, each containing four zones. A normal channel’s
output is a logical combination of the channel’s alert, zone, delay and extend settings (see
Delay and Extend sections under Latched Channels). The normal channel’s output becomes
active when the associated alert and zone logic, the channel delay or the channel extend are
satisfied.

Each enabled normal channel must have at least one enabled alert. If you attempt to save an
invalid channel configuration, the following message is displayed (see Figure 7.13).

Please enable at least one alert
for each enabled channel.

Figure 713 - Invalid Channel Configuration

Latched Channel

Latched channels consist of two alerts (ON and OFF), each containing up to four zones (see
Figure 7.14). A latched channel, by definition, has exactly two enabled alerts that cannot be
disabled.

Channel 1

Figure 714 - Latched Channel Hierarchy

Latched channels differ from normal channels in that the channel output remains in a given
state until a contradictory alert is exclusively activated, or a maximum latch time has ex-
pired (see Figure 7.15).
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Channel .l |‘

output P —
Latched
ON Ol | @
Alert
OFF |0 I
Alert

Figure 7.15 - Latched Channels

For example, a channel’s output will become activated when an ON alert is triggered and
will latch (stay active) even when the ON alert is no longer triggered. Subsequently, if an
OFF alert is triggered, the channel output will be deactivated as soon as all other timing
conditions are satisfied (e.g. the minimum ON time, channel extend).

Note
When changing a normal channel to a latched channel, alerts 1and 2 will be used as
the ON and OFF alerts, respectively (alerts 3 and 4 will be disabled).

Delay

The channel delay is used to ignore alert outputs that are shorter than the specified delay
time (see Figure 7.16). Latched channels do not activate outputs until the delay require-
ments have been met (only a channel’s alert and zone logic are applied during the delay
period).

Delay

Channel 0; ° |0

output
Alert J I‘—

Figure 7.16 - Channel Delay

Extend

The extend feature is used to continue a channel output after the required conditions have
been met (see Figure 7.17). For example, if a vehicle enters a zone and activates the channel
output, that channel would remain ON for a specified extend time after the vehicle leaves
the zone.



CHAPTER 7 O CHANNELS-ALERTS-ZONES

Channel ‘I L ________ I‘_

output Extend
ol Io
Alert

Figure 717 - Channel Extend

Max (s)

The channel Maximum Latch Timer is used to turn a latched channel off after it has existed
continuously in a latched state for a specified period of time. The latch timer, labeled Max
(s), is available only when using latched channels and can be enabled/disabled by checking/
unchecking the checkbox next to the Max (s) label.

If enabled, the latch timer specifies how long a latched channel may operate continuously
in the latched state. In a case where the OFF condition was not detected, the latch timer can
be used to prevent a latched channel from remaining indefinitely (and unintentionally) in
the ON state.

The latch timer can also be used to generate a latched output of specified duration. This
timed output can be achieved by defining the OFF alert to have a configuration that is not
likely (essentially impossible) to be activated.

Note

A latched channel may have its output activated indefinitely (even if the latch timer
is enabled), if the ON alert is never turned off or if it is repeatedly turned off and on
before the latch timer expires.

A latched channel with an impossible OFF alert could be used to drive an over-speed bea-
con or any other type of ancillary signal that is based on the activating of the ON alert and
whose indication has a fixed duration.

Note

The extend period occurs after the latched condition is terminated. This means that
the output will remain activated, after the latch timer expires, for an additional pe-
riod of time (as specified by the extend setting).
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Alerts

The alert is the mid-level detection unit and is used to define the corresponding channel’s
output (see Figure 7.18).

FYTsl| alertz [ alerts | alerta
Enabled: Logic: Zones Inverted:

¥ IIZIR vI 1 20 3 4
Figure 7.18 - Alert Configuration

Enabling an Alert

When an alert is enabled, the alert section of the setup screen turns white; when an alert
is disabled, the alert section turns dark gray. A normal channel contains alerts 1 through 4
and a latched channel contains an ON alert and OFF alert that cannot be disabled.

Each enabled alert must have at least one enabled zone. If you attempt to save an invalid
alert configuration, a prompt will appear asking you to activate one zone for each enabled
alert.

Logic (OR/AND)

An alert’s logic setting specifies the Boolean logic operation to be applied to the alert’s zone
outputs. The available options are OR and AND. If OR logic is selected, the alert will turn
ON if one or more zones have active outputs; if AND logic is selected, the alert will turn ON
only if ALL enabled zones have active outputs.

Inverted Zones

In order to provide more flexibility, an alert can invert a given zone’s output BEFORE apply-
ing the alert’s specified logic operator on the zone outputs.

For example, if an alert has only one enabled zone (zonel), and that zone’s output is OFF
(did not find a qualified detection in the zone), then the alert’s output will be OFE However,
if the alert were configured to invert the zone’s output, then when the zone’s output is OFF,
the alert’s output will be ON.

Zones

The zone is the lowest-level detection unit. A zone’s output is used to define the correspond-
ing alert’s output.
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Click here
to open the

95 to 905

v Speed (mph): -100

Zonel Range (ft):

W ETA(s): .

& Qualified Count: 1-25 range editor
¢ Dynami ity

Zoned| 20s 80% 20

Figure 7.19 - Zone Configuration

Below is a description of each parameter in the zone section of the CAZ Setup screen (see
Figure 7.19).

Range (ft)

A zone is enabled when its range is defined. When a zone is enabled, the zone section of
the setup screen turns yellow; when a zone is disabled, the zone section turns light gray. A
detection must be within a zone’s range limits in order to activate that zone’s output. All
zone ranges in a given alert are configured in a single screen and may not overlap in range.
Click in the zone range display next to the range label to open the zone range editor (see
Figure 7.20).

NameChannel1 Delay ()| 00.0-%]
Type |Normal ~| Extend (s) oo.ni]
W Enabled

ey [ Atert2 I Alert3 | Alerta |

Enabled: Logic: Zones Inverted:
¥ Jawo ¥] 12 s e

Zonel Range (ft): 100 to 600
v Speed (mph): 35- 100

v ETA(s): 25-5.5
@ Qualified Count: 1-25
c R

Zoned| 205 80% 2.0
| ok | undo || cancel |

Figure 7.20 - Zone Range Editor

To add (enable) a zone, drag the desired zone icon from the zone well to the roadway; to re-
move (disable) a zone, drag it from the roadway to the zone well (or anywhere off the road-
way). If a zone is moved to an invalid location, it will be returned to its previous location.

To change the range of a zone, drag the blue triangle markers up or down the roadway or
click the up/down arrows on either side of the screen (see Figure 7.21). The zone can be
placed anywhere on the roadway by clicking anywhere inside the zone and dragging it. The
minimum range is 50 ft. (15.2 m) from the sensor and the maximum range is 600 ft. (152.4
m) from the sensor.
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Edit Range (feet) [ x| Edit Range (feet)

€9
@9

Figure 7.21 - Adjusting Zones for Advance (left) and Advance Extended Range (right)

Speed (mph) and ETA (s)

In addition to range, zone detections can also be filtered by speed and by the estimated time
of arrival to the stop bar. Click anywhere in the Speed or ETA area and the Edit Basic Filters
screen will appear (see Figure 7.22).

Edit Basic Filters - Zonel
min - max
speed (mph): [035 - 100 3|

ETA (seconds): [ 02.5 5[ 05.5 3]

Figure 7.22 - Edit Basic Filters Screen

Edit the min and max values in the speed filter to set the range of qualified speeds. The min-
imum speed value is 1 mph (2 kph) and the maximum speed value is 100 mph (161 kph).

On the previous window, check the box to the left of the Speed label to enable the speed
filter (only speeds within the range will activate zone outputs); uncheck the box to disable
the speed filter (all speeds will activate zone outputs).

Edit the min and max values in the ETA filter to set the range of qualified ETAs. The mini-
mum ETA value is 0.1 seconds and the maximum ETA value is 25.4 seconds. If you try
to raise the max ETA value above 25.4, the filter will be set to INE, which will accept any
vehicle with an estimated time of arrival greater than the minimum.

On the previous window, check the box to the left of the ETA label to enable the ETA filter
(only ETAs within the range will activate zone outputs); uncheck the box to disable the ETA
filter (all ETAs will activate zone outputs).

Qualified Count

A qualified detection is a detection in a zone that meets the specified range, speed and ETA
filters. The SmartSensor Advance provides two very powerful detection qualification filters:
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Qualified Count and Dynamic Density™. These filters are mutually exclusive (only one may
be active at a time).

The qualified count filter is used to limit a zone’s outputs to times when there are a certain
number of qualified detections in the zone at one time.

Click in the Qualified Count range and the Edit Qualified Count filter will appear. Edit the
min and max values to set the qualified count range (see Figure 7.23). Only qualified detec-
tions within the set range will activate zone outputs. The minimum qualified count value is
1 and the maximum qualified count value is 25.

Edit Qualified Count - Zone1 [ %]
min - max

Qualified Count: [ 01 - 25 5|

Figure 7.23 - Qualified Count Filter

Click the radio button to the left of the Qualified Count label to enable the qualified count
filter.

Dynamic Density

Dynamic Density is a type of vehicle platoon detection that activates a zone’s output when
the number of qualified detections within a zone equals or exceeds a density requirement.
The following equations explain the density requirement formula, called the Dynamic Den-
sity Count Requirement (DDCR).

First, traffic density is defined as the number of vehicles within a zone, divided by the area
of the zone (see Figure 7.24).

Number of Vehicles in a Zone

Density =
4 Zone Size (ft.) x Lane Tuning Factor

Figure 7.24 - Required Density Equation

To maintain a given level of efficiency, the required density increases as speeds decrease;
similarly, the required density decreases as speeds increase. Therefore, to achieve a Required
Flow Rate, the density of traffic will dynamically change with the speed of the vehicles as
shown in Figure 7.25.

Required Flow Rate

Density = Speed

Figure 7.25 - Flow Rate Equation

In addition, the Required Flow Rate is equal to the ideal flow rate multiplied by the required
% Utilization. Since ideal flow rate is inversely proportional to the ideal time Headway be-
tween vehicles, this can be written as show in Figure 7.26.
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. %Utilization
Required - Ideal ——y  outilization = —

Flow Rate ~ Flow Rate Time Headway

Figure 7.26 - Equation for Dynamic Density Vehicle Count Threshold

Consequently, the Dynamic Density Count Requirement (DDCR) calculated by the Dy-
namic Density filter is computed as shown in Figure 7.27.

Dynamic Density %Utilization x Lane Tuning Factor x Zone Size
Count Requirement = Round

(DDCR)

Time Headway x Instantaneous Mean Speed in Zone

Figure 7.27 - Dynamic Density Count Requirement Equation

If the number of qualified detections is equal to or greater than the DDCR, then the Dy-
namic Density requirement has been satisfied and the zone output will be activated.

Table 7.1 below reviews the components of the Dynamic Density filter. The number of qual-
ified detections and their average speed is detected by the sensor. Then based upon values
of Zone Size, % Utilization, Tuning Factor, and headway parameters entered by the user, the
DDCR will be calculated and the zone output determined.

Component Description

Detected by the Sensor Qualified Count The number of vehicles that meet a
zone's range, speed and ETA filters.

Speed The average speed of all qualified detec-
tions in the specified zone, as calculated
by the sensor (ft per second).

Entered by the User Zone Size The length of the specified zone (ft.).
%Utilization Specified by the user (%).
Tuning Factor Specified by the user.
Headway Specified by the user (seconds per ve-
hicle).

Table 7.1 - Description of Dynamic Density Equation

Click in the display area beneath the Dynamic Density label to edit the Dynamic Density
filter (see Figure 7.28).
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Edit Dynamic Density - Zonel
Headway (seconds): lmil

% Utilization: | 080-3]
Tuning Factor: 02.0i|

Figure 7.28 - Dynamic Density Filter

Dynamic Density allows the SS200 to generate outputs based on traffic efficiency. The three
filter elements (Headway, % Utilization, and Tuning Factor) are combined with the size of
the zone and the average speed of qualified detections to create a detection density thresh-
old that changes with the fluctuations in detected traffic.

Headway refers to the time separation of the front edge of two consecutive vehicles travel-
ing in a given lane. The headway metric is inversely proportional to the flow rate of a given
lane and is widely used as a measure of how efficiently traffic is flowing in a given lane.

A typical headway value for heavily traveled lanes is two seconds, which corresponds to a
flow rate of 1800 vehicles per hour. In the Dynamic Density settings, the minimum head-
way value is 0.1 seconds and the maximum headway value is 10.0 seconds.

% Utilization refers to the ratio of observed flow rate to ideal flow rate. It is a measure used
to describe traffic efficiency in terms of the ideal efficiency. In the Dynamic Density set-
tings, the minimum utilization value is one percent and the maximum utilization value is
100 percent.

Note

Consider a case where a lane is operating at the lower bounds of acceptable efficiency
when only 75 percent of it's ideal flow rate was realized. If the ideal flow rate were
1800 vehicles per hour, then the lane is being used adequately at a flow rate of 0.75 *
1800 vehicles/hour = 1350 vehicles/hour (or a headway of 2.67 seconds).

The Tuning Factor is a general-purpose scale factor used to adjust observed results to rep-
resent actual road conditions. The tuning factor resides in the numerator of the Dynamic
Density equation. The initial recommendation for the tuning factor value is to set it equal
to the number of lanes being observed by the sensor. The minimum tuning value is 0.1 and
the maximum tuning value is 10.0.
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Verify Channels-Alerts-Zones

In this chapter

B Right Sidebar
B Roadway Display
B Left Sidebar

The Verify Channels-Alerts-Zones screen contains both configuration and detection infor-
mation (see Figure 8.1).

Figure 8.1 - Verify CAZ Screen for Advance (left) and Advance Extended Range (right)
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Note

When verifying channels, alerts and zones, you can use the range scale to help identify
whether you have SmartSensor Advance or SmartSensor Advance Extended Range.

This chapter will explain the different views and capabilities of the Verify Channels-Alerts—
Zones screen. The main sections of the screen (the right sidebar, the left sidebar and the
roadway display) will allow you to verify that the SmartSensor Advance is functioning cor-
rectly.

Note

Simple channels are shown on the right side bar with the letter “S” next to the chan-
nel LED; latched channels are shown with the letter “L.”

Right Sidebar

The right sidebar is designed to show detections and summarize configuration settings for
all channels, alerts and zones (see Figure 8.2). A channel must be enabled in order to be
included in the list of individual channels that can be verified.

Figure 8.2 - Right Sidebar

The right sidebar also allows you to select which CAZ element is highlighted in the roadway
and displays the corresponding outputs of each configured CAZ element (see Table 8.1).
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Outputs ON Color OFF Color Disabled Color
Channel Red

Alert Red

Zone 1 Green

Gray Blank

Zone 2 Blue

Zone 3 Yellow

Zone 4 Red

Table 8.1 - Right Sidebar Output Colors

Click and hold the right sidebar display button to access the display mode list (see Figure 8.3).

(All) Channels
(Ch1) Advance
(Ch2) QReduce
(Ch4) Custom
(Che) QManage

Figure 8.3 - Right Sidebar Display Mode List

Hidden

The hidden view hides the right sidebar and is used to simplify the overall appearance of
the verification screen.

(All) Channels

The (All Channels) view shows an LED for each of the SmartSensor Advance’s eight chan-
nel outputs. The channel outputs are transmitted to a contact closure device, which in turn
generates an appropriate signal on the corresponding contact closure output channels.

The channel LED is colored red when a given channel’s output is activated. The channel
LEDs also show the effects of the channel’s delay and extend settings.

To identify which detections are affecting the channel’s output, click on the channel output
you want to identify (see Figure 8.4). If a detection meets the selected channel’s alert and
zone filter settings, the tracker will be highlighted light blue.
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Figure 8.4 - All Channels Mode

Tip

Click and hold on a channel LED to open the individual channel summary screen. The
channel summary screen shows the channel type, delay and extend settings and all
enabled alerts for that channel.

Individual Channel
The individual channel view allows you to see the CAZ elements defined for a given channel

(see Figure 8.5).

Channell
=5

4 Il nan
Tracker
Logging

Log File:

p -
oeF 2
= "\_:.‘
Elapsed: Elapsed: Q
00:00:00 00:00:00| | '5( € — @
6501 2] 4.0

View Log:{|i

Range|Speed |[ETA ||

Figure 8.5 - Individual Channel View (Simple Channel) for Advance (left)
and Priority Channel for Advance Extended Range (right)
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Note

In Figure 8.5 the dashed, gray line near the top of the zone is used to indicate the
location of the discovery range threshold for this priority channel. Vehicles first dis-
covered before the discovery range threshold will be highlighted when viewing at the
Level 1 alert and will also have a priority level of one when shown on the roadway.
Vehicles first discovered after the discovery range threshold will be highlighted when
viewing at the Level 2 alert and will also have a priority level of two when shown on
the roadway.

Simple channels (annotated with an S) show only the channel output in the right-side bar,
and priority channels (annotated with a P) go one layer deeper to the alert level. Because a
priority channel only has one zone for each alert, only the alert level is shown. The normal
channel (annotated with an N) and latched channel (L) go further down to the zone level
(see Figure 8.6).

»]

Figure 8.6 - Individual Channel View (Normal Channel)

A zone output is activated when its detection qualification filters are satisfied; an alert out-
put is activated when the associated zone outputs fulfill the alert’s logic filter; and a channel
output is activated when the associated alert outputs (and related delay and extend settings)
tulfill the channel’s requirements.

Note

Only channel outputs are reported to contact closure devices. While they are reported
to SSMA, zone and alert outputs are not directly associated with any contact closure
outputs.

The channel name is displayed above the channel LED. Latched channels display an L next
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to the channel LED (see Figure 8.7). A channel’s delay, extend and max timer settings are
shown next to the D:, E: and M: labels under the channel LED. An alert identifier is dis-
played above each alert LED; the alert logic indicator (OR/AND) is located beneath each
alert LED. Only one alert can be expanded at a time.

»]
Figure 8.7 - Individual Channel View (Latched Channel)

A zone label (21, Z2, 73, Z4) is displayed to the right of each zone LED. If an alert has an
inverted zone, a logical NOT marker (solid black line) is displayed above the associated
zone label.

Tip

Click and hold on the alert LED to view the Alert Summary screen. The top of the Alert
Summary screen shows the channel that the alert belongs to. The rest of the screen
shows the logic applied to the alert, which zones are enabled and which zones are
inverted (if any).

Click and hold on the Zone LED to view the Zone Summary screen. The top of the
Zone Summary screen shows the channel and alert that the zone belongs to; the rest
of the screen shows the zone's Range, Speed, ETA and Qualified Count settings for
the selected zone.

Channel LED

The channel LED is colored red whenever a channel’s output requirements are met (see the
Display Mode section). When a channel is selected, trackers are highlighted in light blue
if they meet any of the selected channel’s zone filters (see Figure 8.8). This form of tracker
highlighting helps you know which detections are affecting the channel’s output.
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Figure 8.8 - Channel LED

Alert LED

The alert LED is colored red when an alert’s output requirements are met (see Figure 8.9). If
an alert is selected, the corresponding zones will appear on the roadway, each with a unique
color.

Figure 8.9 - Alert LED

Zone LED

Each of the four available zones show a different color. This color mapping between zone
rectangles, trackers and zone LEDs shows how trackers affect zone outputs (see Table 8.2).

Zone Color
1 Creen
2 Blue
3 Yellow
4 Red

Table 8.2 - Zone Colors
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When an alert is selected, the alert’s enabled zones are displayed on the roadway. The other
enabled zones in the corresponding alert are shown as gray rectangles (see Figure 8.10).
When a zone’s detection qualification requirements are met (or NOT met, if the zone out-
put is being inverted), the corresponding zone LED is colored its corresponding zone color.

)

Figure 8.10 - Zone Highlighting

Note

Tracker highlight behavior is determined by the selected roadway display mode.

Roadway Display

The roadway display is used to show trackers and their relationship with detection zones
(see Figure 8.11).

2] I«
Figure 8.11 - Roadway Display

The area between the sensor icon and the top part of the roadway display represents the
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sensor’s maximum detection range. The sensor icon is always displayed at the bottom of the
roadway and points towards the top of the screen. Sensor detections (trackers) are displayed
on the roadway in relation to their distance from the stop bar.

The CAZ selection display is located on the top of the roadway and contains the currently
selected channel, alert and zone (see Figure 8.12).

CAZ
selection
display

Figure 8.12 - Name and Range Labels

Note

Clicking on the CAZ selection display opens the CAZ Setup screen, with the tab for
the current channel selected.

The stop bar icon represents placement of the sensor relative to the approach’s stop bar. A
stop bar label showing the relative location of the stop bar will be displayed whenever the
stop bar is not on the screen.

Click on an alert or zone in the right sidebar to display the corresponding zone(s) in the
roadway. Clicking inside a zone rectangle will turn on the name and range labels for the
selected zone; click anywhere outside of the zone to turn range labels off.

Various types of detection-related data can be displayed on the tracker on the roadway. The
roadway display button is used to select the type of information displayed on the trackers.

Note

Trackers are always colored gray unless a highlight is being applied.
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Click and hold on the roadway display selector to access the roadway display mode list (see
Figure 8.13).

Speed (mph)
ETA (5)

Speed (mph) D
ETA (s) Qualified Count
D Discovery Range
Qualified Count Priority Level
Tri-view Tri-view
(blank) (blank)
(disabled) (disabled)

Figure 8.13 - Roadway Display Mode List for Advance (left)
and Advance Extended Range (right)

Left-click the roadway display button to cycle forward through the available modes; right-
click to cycle backwards through the list (right-clicking is only available on the PC version

of the SSMA software).

B Range (ft) - Displays the range of the associated tracker to the stop bar.

B Speed (mph) - Shows the speed of the associated tracker.

B ETA (s) - Shows the tracker’s Estimated Time of Arrival (in seconds) to the stop bar.

B ID - Displays the ID number of the associated tracker. SSMA assigns a unique five-digit
identification number (1 to 99999) to each tracker.

B Qualified Count - The two types of Qualified Count displays available are Qualified
Count and Dynamic Density. The data displayed on the trackers depends on the type
selected in the Setup CAZ screen.

B Discovery Range - Displays the range at which the tracker was first detected. (Only
available with SmartSensor Advance Extended Range.)

B Priority Level - Shows the priority level assigned to a vehicle based upon its discovery
range. Level 1 priority is the highest priority. Level 2 is the highest priority. (Only avail-
able with SmartSensor Advance Extended Range.)

B Tri-view - Allows up to three user-specified modes to be displayed on each tracker.

B (blank) - Removes all data from the tracker displays.

B (disabled) - Disables the trackers on the roadway. However, the LEDs in the right

sidebar will function as normal.

Note

The disabled mode may be useful when communication is slow or unreliable.
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Qualified Count

When the Channel LED is activated in the right sidebar, the Qualified Count value will
always be displayed as “---” because a channel may consist of up to 16 zones and the exact
meaning of a channel’s Qualified Count is undefined.

When using the Qualified Count display mode, the first number on the tracker represents
the number of qualified detections in the zone and the number in parentheses represents
the amount of trackers needed to meet the defined requirements. If the number of qualified
detections is below the Qualified Count minimum, the number in parentheses is preceded
by a “-”; if the number of qualified detections is higher than the Qualified Count maximum,
the number in parentheses is preceded by a “+”; if the number of qualified detections is in

between the Qualified Count minimum and maximum settings, a “0” is displayed.

Figure 8.14 describes the numbers displayed when the qualified count is lower than, within
the limits of, or higher than the specified settings.

Detected Qualified Count Qualified Count Displayed Text
Qualified Count Minimum Maximum

Figure 8.14 - Display Text for Qualified Count Zone Types

Note

\When the selected roadway display mode shows the qualified count value on the
detection, the tracker highlighting indicates whether the specific detection meets
the range, speed, ETA, and priority level qualifications of the associated zone. High-
lighting on an individual tracker does not indicate whether or not there are enough
qualified detections to satisfy the qualified count filter for the zone.
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Dynamic Density

The Dynamic Density parameters determine the number of trackers that are required to
meet the specified level of efficiency.

Figure 8.15 describes the text displayed when the Qualified Count is lower than, equal to,
or higher than the Dynamic Density thresholds. The number of qualified detections is fol-
lowed by a percentage number. The percentage is the count ratio of the current number of
qualified detections divided by the DDCR (see Figure 8.16).

Detected Dynamic Density Displayed Text
Qualified Count Threshold

2 4 02 (050%)

4 4 0/ (100%)

6 4 06 (150%)

»]

Figure 8.15 - Display Text for Dynamic Density Zone Types

Number of Qualified Detections
Percentage = x 100%
(DDCR)

Figure 8.16 - Percentage Equation

The zone output will be activated when the count ratio is equal to or greater than 100 per-
cent. The percentage is displayed in the roadway display to help you tune the Dynamic
Density parameters and extend the green light when desired.

Note

It is recommended that you adjust the Tuning Factor instead of the Headway and
%Utilization parameters.
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Tri-view

Configure the tri-view display by clicking and holding on the roadway display selector
while the tri-view mode is active. The desired modes can then be selected on the Tri-view
Trackers screen (see Figure 8.17).

Tri-view Trackers

1/ 2(3

Tri-view Trackers Range (v 7|
11213 Speed | |V |

Range |V [ | eTA [[T|T|F
Speed | |V | D |-
ETA [T || Q.Count [~ [ |™
m || D.Range | |7 |[”
Q.Count| | ||| P.level | ||

Figure 8.17 - Tri-view Trackers for Advance (left) and Advance Extended Range (right)

The discovery range is abbreviated “D. Range” in the tri-view menu and abbreviated “Disc”
in the selector bar. Priority Level is abbreviated “P. Level” and “Level” respectively.

Any mode can be assigned to display on the left (1), middle (2) or right (3) side of the
tracker display (see Figure 8.17 and 8.18). A mode cannot be displayed in more than one
location and removing a check mark will disable the corresponding column.

710] 41| 11.8

2] Range| Speed |ETA

Figure 8.18 - Tri-view Display Mode

Note

The tri-view Qualified Count (Q. Count) data shows only part of the data displayed in
the Qualified Count display mode. The Qualified Count displays the count, but does
not display the amount of trackers needed to meet the defined requirements; the
Dynamic Density displays the percentage, but does not display count.
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Clicking anywhere else in the roadway display causes the Select Roadway View screen to
appear (see Figure 8.19). This selection screen allows you to select which channel, alert or
zone is displayed on the roadway.

Select Roadway View

Channel: | (Ch1) Channell ~
Alert: |(A1) Alert1 Y
Zone: |Allzones v

Figure 8.19 - Select Roadway View

When a channel is selected, light blue is used to indicate that that this track meets the range,
speed, ETA, and discovery range requirements of at least one of the channel’s zones.

It is often useful to select the alert or zone level on the right side bar to better understand
how tracker highlighting works. When an alert or zone is selected, the four zone colors are
used to indicate that a tracker meets ALL of a zone’s range, speed ETA, and discovery range
requirements. When verifying alerts or zones, if a tracker is highlighted light blue, this in-
dicates that even though the tracker does not meet ALL range, speed, ETA, and discovery
range requirements, it does at least meet the requirement for the currently displayed range,
speed, ETA, discovery range (or priority level) property.

Tracker Highlighting

When a channel, alert or zone is selected on the right sidebar, trackers will be highlighted
to help visualize which detections meet range, speed and ETA requirements. This type of
visualization can be very helpful when verifying programming logic.

Different highlight colors are applied depending on whether the channel, alert or zone veri-
fication has been selected. If a tracker is highlighted, it will be either light blue or the zone
color; if a tracker is not highlighted, it will be displayed with the default gray color. Table 8.3
below explains the meaning of each color, based on the sidebar selection.

Sidebar Selection Tracker Highlight Description
Meets ALL range, speed and ETA
Channel Light Blue requirements of one of the chan-
nel's zones.
Light Blue Mee‘Fs arange, speed or ETA zone
requirement.
Z1- Green
Alert or Zone
Z2 - Blue Meets ALL range, speed and ETA
73 - Yellow zone requirements.
Z4 - Red

Table 8.3 - Tracker Highlighting
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When a channel is selected, light blue is used to indicate that this tracker meets the range,
speed and ETA requirements of at least one of the channel’s zones. This usually indicates
that this tracker will activate the channel output. However, this is not always true when
Qualified Count, Dynamic Density, zone output inversion or Boolean AND logic is used.

It is often useful to select the alert or zone level on the right side bar to better understand
how tracker highlighting works. When an alert or zone is selected, the four zone colors are
used to indicate that a tracker meets ALL of a zone’s range, speed and ETA requirements.
When verifying alerts or zones, if a tracker is highlighted light blue, this indicates that even
though the tracker does not meet ALL range, speed and ETA requirements, it does at least
meet the requirement for the currently displayed range, speed or ETA property.

The zone highlighting rules also apply to the corresponding sections of the tri-view dis-
play. In Figure 8.20 below, the range and ETA display sections are highlighted light blue,
meaning that those requirements have been met, but the speed section is not highlighted,
meaning that its requirement has NOT been met (and the zone LED is off). When all re-
quirements are met, the entire tracker will turn the zone color.

)

Figure 8.20 - Tri-view Display that Does Not Meet the ETA Filter

Note

When an alert is selected for highlighting, the speed and ETA of the tracker are only
highlighted light blue when the vehicle is within the range of the zone. This is nec-
essary when you have multiple zones. However, because discovery range and prior-
ity level can only be used with one zone, they can be highlighted before the vehicle
reaches the extents of the zone.
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Left Sidebar

The left sidebar allows you to view the scale of the roadway and create a tracker log file.
Click on the left sidebar selector to cycle through the available views or click and hold on
the selector to open the view menu. Below is a list and description of the three views con-
tained in the left sidebar:

B Hidden View - Hides the left sidebar and is used to simplify the overall appearance of
the Verify CAZ screen.

B Scale View - Shows a distance scale relative to the stop bar. The sensor is always dis-
played at the bottom and is oriented to point towards the top of the screen.

B Logging View - Allows you to create a log file (see Figure 8.21). The data can then be
post-processed for performance analysis and can be used as the tracker data source
when establishing a virtual connection.

7651 40190

6851 431 94
L6201 31| 92

L3551 361 88

[

Figure 8.21 - Tracker Logging View

Creating a Tracker Log File

Click on the Log File icon to select a log file. The Select Tracker Log File screen allows you
to specify the name of an existing log file or to create a new file (see Figure 8.22).

JE2 2o (1o AT o —
Lookin: |2r Advance v3.1.0\8in ¥ 45

File name: [TestLog1,txt

Name -
[£] DemoDilemmaZoneProtection.bxt
[z DemoHighVolumeExtension.bxt

[£] DemoQueueDetection.bxt

OK Cancel
Figure 8.22 - Select Log File



CHAPTER 8 0 VERIFY CHANNELS-ALERTS-ZONES

As an alternative to collecting a log file with tracker data, you can also log the pulse totals to
a tracker log file. To do so you must select a tracker log file name that ends with the string
“_Pulse.txt” as shown in Figure 8.23.

| SelectTrackerLogfile . .X|
Lokin:on | @ES

File name: ]LogFiIe_PuIse.b(t

Name

-
-
(L] $RECYCLE.BIN [
(1 1e161e07507ae306456b7dea3s...
(32011

(32012

(L1 7162ddd5611d2cSebf35 =
(L3 CLICKS00_V1.2.11.03.30.1

(2 kiln

(L] LidData

(1 Misc

() Nebraska

(L1 Program Files -

< | [
OK Cancel

Figure 8.23 - Select Pulse Log File

Note

If you would like to collect tracker data with pulse total data interspersed, select a
tracker log file name that ends with the string “_TrackerAndPulse.txt”. An asterisk is
placed at the beginning of each pulse total line to help in parsing.

After selecting a file, click the ON/OFF toggle switch icon on the Verify Channels-Alerts-
Zones screen to the ON position to begin tracker logging. Once activated, the duration of

the logging session is displayed on the Elapsed: timer display. Click the toggle switch to the
OFF position to end a tracker logging session.

The tracker log file is an ASCII text file and can be viewed using a standard text editor. Click

on the View Log icon to view the current log file using the system’s default text editor (see
Figure 8.24).

107



108 CHAPTER 8 O VERIFY CHANNELS-ALERTS-ZONES

P Testing123 - Notepad = =101 x|

File Edit Format View Help

' £
Fileversion=ssmav2.0, 12
Traffic=Toward
Firmwareversion=2,11.12.07, 0023
serial number: 55200 R120105311
Location: J Bragg's Desk
pescription: JMB Sensor
DATE TIME 1D SPEED  DISTANCE
Cyyyy-mm-dd) Chh:mm:ss.ms) #) (mph) ¢t
2008-01-07 11:05:58.142 15 12 215
2008-01-07 11:05:58.173 17 3 160
2008-01-07 11:05:58.173 18 33 275
2008-01-07  11:05:58.173 19 4 75
2008-01-07 11:05:58.173 20 53 315
2008-01-07 11:05:58.173 21 28 125
2008-01-07 11:05:58.173 22 34 505
2008-01-07 11:05:58.360 15 12 210
2008-01-07 11:05:58.360 alys 3 160 -
KT} 1

Figure 8.24 - Log File

Log files created from pulse totals have a new timestamp entry for every time the pulse total
on one of the eight channels is incremented (see Figure 8.25). You can see that the reset
button was pressed before the row entry with timestamp 21:56:16.938 because all the pulse
totals were reset to zero.

) =B !ggd

File Edit Format View Help

DATE TIME
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Figure 8.25 - Pulse Log File



Setup Output Communications

In this chapter

B Primary Push Manager
B Secondary Push Manager

The SmartSensor Advance has two data push managers, which can be set up to push data
over either one of its two serial ports. Data push managers initiate each output data trans-
fer, instead of responding to data requests from another device. The features located in the
Setup Output Communication screen allow you to configure the data push parameters (see
Figure 9.1).

Z4 - Click 104/112/114 %

0.13 seconds i,

Figure 9.1 - Setup Output Communications

The settings of the push managers are divided into two sections on the Setup Output Com-
munication screen. The top section is the primary data push manager and the bottom sec-
tion is the secondary data push manager.
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Primary Push Manager

In standard installations the primary data push manager is used to send real-time detec-
tion information to the traffic controller on Port 2. (Port 2 is designated as the data bus.)
By default, the real-time detection information is sent every 0.13 seconds in the Z4 - Click
104/112/114 format.

This section describes the four settings contained in the top section of the Output Com-
munication Setup screen.

Select port to transmit output

This control allows you to manually select which of the SmartSensor Advance’s communi-
cation ports will be used for data pushing. The available options are None, Port 1 and Port
2.

In standard installations, Port 2 is an RS-485 port and is designated as the data bus. Data
push will automatically be set up when you auto-configure a contact closure card (Click
models 100/112/114/172/174). With version 3.0.2 and later, the default port is set at 2 and
the default format is Z4 - Click 112/114.

However, you do not have to use the default Port 2. If you select Port 1, be aware that in
standard installations, Port 1 is designated as the control bus. For SS200V sensors, the con-
trol bus is an RS-485 port usually connected to the bridge port of a Click 222 and is shared
with other devices.

The SmartSensor 6-conductor cable is used with SS200V sensors; the blue striped wires
are for Port 1 and the orange striped wires are for Port 2. However, remember that with the
original 5200 sensor or with the SS200VR (retrofit) sensor, port one is an RS-232 port.

Select the format of the output

This control allows you to manually select which type of data will be transmitted by Smart-
Sensor Advance. The options are:

B Z4-Click112/114

B Simple - Click 172/174 (not available for SmartSensor Advance Extended Range)

B Track File
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74 - Click 104/112/114  ~ 74 - Click 104/112/114 v
74 - Click 104/112/114 74 - Click 104/112/114
Simple - Click 100/172/174 Eﬂﬁh

Track File

|_ok | undo | cancel |
Figure 9.2 - Select Output Format for Advance (left) and Advance Extended Range (right)

Note

SmartSensor Advance Extended Range only works with the Click 112/114/104 cards. It
does not work with the Click 172/174/100 cards.

In standard installations, either the first or second option will automatically be selected
when you auto-configure an attached Click detector rack card. The first option will be se-
lected if you are using a Click 112/114 and the second option will be selected if you are us-
ing a Click 172/174. With version 3.0.2 and later, the default port is set at 2 and the default
format is Z4 - Click 112/114.

The Track File option is not used for standard intersection traffic control, but can be used
for other applications. The Track File option will push the range and speed of all detections
as a heartbeat message.

Specify output minimum duration

This option allows you to specify the minimum output duration in seconds. The minimum
output duration is the minimum amount of time that a channel output will be on, even
if the output conditions are removed. The selected value should meet the timing require-
ments of any device in the system that will be processing channel outputs. The default value
of 0.13 seconds works well for most devices. The minimum value is 0.01 seconds and the
maximum value is 5.00 seconds.

Specify output frequency

This allows you to specify the output frequency of all heartbeat (contact closure & track
file) messages in seconds. The specified value determines the time interval between output
transmissions. The selected value should meet the timing requirements of any device in the
system that will be processing channel outputs. The default value of 0.13 seconds works

m
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well for most devices. The minimum value is 0.01 seconds and the maximum value is 1.00
seconds.

The Undo button returns all Output Communication parameters to the values they had
when the task was started; the OK button sends all the Output Communication parameters
to the sensor (the settings are not saved to FLASH at this point). Clicking the Cancel button
will cause you to lose any changes and return to the CAZ menu.

Secondary Push Manager

The secondary push manager is dedicated to transmission of trigger speed data. The set-
tings of this secondary push manager are at the bottom of the Setup Output Communica-
tions screen. By default, this push manager is disabled (Port option set to None).

This section describes the settings contained in the bottom section of the Output Commu-
nication Setup screen.

Select trigger speed options

If the trigger speed port is set to 1 (control bus) or 2 (data bus) trigger speeds will be pushed
on the corresponding port. The trigger speed communicates the speed of a vehicle that
activated the channel. When a pulse channel is used to signal trigger speeds, a speed will be
pushed for each uniquely detect vehicle.

The trigger speed option only monitors alert 1, zone 1 of the selected channel. The trigger
speed channel is selected using the channel drop down control on the right.

The trigger speed tag is a 6-character tag that is inserted after the speed bytes of the trigger
speed message. The trigger speed tag is intended to be used by the customer to identify
where the speed came from. It can also be used to customize the terminator sequence if
necessary.

Note

In some applications it is recommended to select the trigger speed channel to cor-
respond to a pulse channel type. A trigger speed will be sent when each uniquely
tracked vehicle enters the zone of the pulse channel. One such application is to calcu-
late 85th percentile speed to an intersection approach. The trigger speed data can be
forwarded by a terminal server to a UDP listener which would timestamp the speed
data, store it in a database, and filter speeds based upon signal light status.
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Note

\Wavetraonix Engineering Note ENOO18 provides information on how to parse a trigger
speed data message. This message has now been modified to include the 6-charac-
ter tag after speed bytes (but before the terminator sequence). So now the trigger
speed data message is 13-bytes instead of 7 bytes long. By default the 6-byte multi-
drop prefix (which contains a sensors ID) is pre-pended to the 13-bytes of the trigger
speed data message. The sensor ID and the 6-byte tag can be used to identify which
speeds correspond to which intersection approach. Additionally, the last three bytes
of the trigger speed data message are a terminator sequence that can be used by a
terminal server to prompt forwarding of the message. In C-style programming nota-
tion the terminator sequence is “~\r\r" which corresponds to “7E 0D OD" in binary
hexadecimal notation.

Note

It is possible to suppress the 6-character tag by entering the first character as a

wpn






Templates

In this chapter

B Creating a Channel Template
B Importing a Channel Template
B Copying/Pasting Channels, Alerts and Zones

Channel templates are optional tools for simplifying frequently-used or standardized chan-
nel configurations. A channel template is a text file that contains all the CAZ configuration
settings required to completely define a channel. The Import/Create a Template screen al-
lows you to create or import channel templates (see Figure 10.1).

Channelused to create template:
File that will contain template:

emplate - DilemmaZone.ss200 | O

Create Template

Channel to import template into:

Template file to be imported:

Figure 10.1 - Import/Create a Template
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Creating a Channel Template

A template can be created from any of the SmartSensor Advance’s eight detection channels.
Follow the steps below to specify the channel to be used as a template:

1 Select the desired channel from the drop-down list.
2 Specify the file to be created by clicking on the file icon (see Figure 10.2).

3 Click the Create Template button to create the template.

JENE TR |
Lookin: |2r Advance v3.1.08in ¥ Ef

File name: IChameI Template - DilemmaZone.<

Name

-

[Z] Channel Template -
[£] Channel Template -
[Z) Channel Template -
[Z) Channel Template -
[Z) Channel Template -
[£] Channel Template -
[Z] Channel Template -

DilemmaZ...
DynamicD...
Graduated...
Platoon.ss...
PlatoonDil...
QueueDet...
QueueRed...

OK ! Cancel

Figure 10.2 - Create Template File Screen

Importing a Channel Template

The SSMA software contains pre-defined channel templates that can be modified to meet
your needs. An existing channel template can be loaded into any of the SmartSensor Ad-
vance’s eight detection channels. Follow the steps below to specify the channel to receive

the template:

1  Select the desired channel from the drop-down list.

2 Specify the file to be imported and click OK (see Figure 10.3).

3 Click the Import Template button to load the template. A pop-up screen will appear
listing the CAZ elements being modified. A pop-up message will notify you if the tem-

plate file contains an error.
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JE-5 =1 T—.{
Lookin: |2r Advance v3.1.0\Bin vI %

File name: |Channe| Template - DilemmaZone.<

[ Name

-

[£] Channel Template -
[£] Channel Template -
[Z) Channel Template -
[Z) Channel Template -

[£) Channel Template

[£) Channel Template -
[Z) Channel Template -

DilemmaZ...
DynamicD...
Graduated...
Platoon.ss...
- PlatoonDil...
QueueDet...
QueueRed...

OK I

Cancel

Figure 10.3 - Select Template File Screen

The zone locations described in a channel template are defined to be relative to the stop bar.
The stop bar frame of reference allows zones to be described in terms of their traffic-related

functions.

However, for a given sensor installation, some zones defined in a channel template may not
be entirely within the sensor’s detection range. If this is the case, a message will appear stat-
ing the number of configured zones that are invalid for the sensor’s position relative to the
stop bar and you will be prompted to accept the modified results of the imported template

or to cancel the import (see Figure 10.4).

1 of 1 zones in this
template are out of the
sensor's range.

Load anyway?

Figure 10.4 - Out of Sensor Range

Templates for channels of type priority can only be imported into a SmartSensor Advance
Extended Range device (see Figure 10.5). If you try to import this type of channel into a
SmartSensor Advance device you will get the following error:

ok |

A priority channel can

only be imported to a

SmartSensor Advance
Extended Range device.

Figure 10.5 - Priority Channel Error

n7z
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Note

If the modified template results are accepted, the invalid zones will be deleted from
the channel configuration. It is strongly advised that you manually inspect the chan-
nel configuration and make modifications as required. You should always verify chan-
nel performance before terminating the configuration process.

If necessary, the desired template can be copied and modified in a text editor to accommo-
date the sensor’s position, or the channel can be configured in the software.

Changes that have not been written to FLASH memory will be lost the next time the sensor
reboots.

Copying/Pasting Channels, Alerts and Zones

In some cases it may be useful to copy and paste a channel, alert or zone. To copy a channel,
right-click on the Channel tab and select Copy Channel; to paste a channel, right-click on
the Channel tab and select Paste Channel (see Figure 10.6).

Type|Simple ~

¥ Enabled

Zone Settings
Range (feet): Range (feet):
100 to 5053 100 to 505-5]
" Speed (mph): [~ speed (mph):
035 - 100 5] 035 - 100 =]
[~ ETA (seconds): [~ ETA (seconds):
025 - 05.5 = 025 - 055 5

0K Undo Cancel

Figure 10.6 - Copying (left) and Pasting (right) CAZ Elements

Note
To copy and paste CAZ elements using a Pocket PC, press and hold the stylus on the
Channel, Alert or Zone tab and select Copy or Paste.



In this chapter
|

Backup/Restore Tool
Beam Alignment Tool
Serial Terminal
Rack Card Tools

The Tools screen allows you to backup and restore sensor settings, visualize the sensor
alignment and communicate with the sensor using a serial terminal (see Figure 11.1).

The Tools job varies depending on whether or not SSMA is connected to a sensor. The only
tool available when SSMA is not connected to a sensor is the Serial Terminal tool.

E— 0ols X
Backup/Restore | | Beam Alignment
i~

Figure 11.1 - Tools Screen
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Backup/Restore Tool

Click the Backup/Restore icon to start the Backup/Restore tool (see Figure 11.2). To spec-
ify either a backup or restore file, click on the corresponding magnifying glass icon to open
the Choose File screen. Enter or select the desired file name and click OK.

3 = S-S T —E |
Y Lookin: |2r Advance v3.1.0\Bin VI ﬁ‘f
ack-up
File name:l
7=
|BackupDepartingStandard.ssc | Name -
2 [£) DemoDilemmaZoneProtection....
=) DemoHighVolumeExtension.ssc
Back-up Sensor Setup DemoHighvolumeExtensi
Restore File | [Z) DemoQueueDetection.ssc
Factory Defaults
Restore Factory Setup
|_Close | OK I Cancel

Figure 11.2 - Backup/Restore Screen (left) and Choose File Screen (right)

Once the proper file has been specified, you can start the backup or restore operation.

Backing Up the Configuration

Click the Back-up Sensor Setup button to save the current configuration. The Select Set-
tings to backup screen allows you to specify which types of configuration data will be
backed up (see Figure 11.3). Make changes by checking or unchecking specific settings.

Select Settings to backup

¥ (1)GeneralSettings

V¥ (2)Sensor Position

V¥ (3)Radar Configuration
¥ (4)Channel Configuration
¥ (5)Click! Messaging

OK l Cancel I

Restore Factory Setup

Figure 11.3 - Select Settings to Backup Screen

Click OK to obtain the sensor’s configuration data and begin the backup process, or click
Cancel to return to the Backup/Restore screen.
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Restoring the Configuration

Click the Restore Sensor Setup button to load a configuration and overwrite the current
configuration. The Select Settings to restore screen allows you to specify which types of

configuration data will be restored (see Figure 11.4). Make changes by checking or un-
checking specific settings.

Select Settings to restore
¥ (1)General Settings

¥ (2)Sensor Position

¥ (3)Radar Configuration
[ (4)Channel Configuration
v (5)Click! Messaging

0K I Cancel

Factory Defaults

Figure 11.4 - Restore Settings

Configuration categories that are not defined in the restore file are grayed out and may not
be selected for restoration. Click OK to perform the backup process and save the new set-
tings to FLASH. Click Cancel to return to the Backup/Restore screen.

Note

If the serial baud rate being restared is different than the baud rate being used for

the current connection, you will be prompted to accept the new baud rate or keep the
existing baud rate.

If an error occurs, the configuration file may be invalid and the message shown in Figure

11.5 will be displayed. Clicking Yes will reboot the sensor and reload the last configuration
that was saved to FLASH; click No to try again.

Failed to restore
configuration to sensor.
Reboot to revert to
previous settings?

_Yes| No |

Figure 11.5 - Restore Configuration Error
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Note

You cannot restore a backup file from a SmartSensor Advance device to a SmartSen-
sor Advance Extended Range device. The converse is also true.

If the restore process completes successfully, the configuration was loaded and saved to
FLASH.

The zone locations described in a configuration file are relative to the stop bar. The stop bar
frame of reference allows zones to be described in terms of their traffic-related functions.
However, it is possible for some zone problems to arise if the channel configuration is re-
stored but the sensor position is not.

For a given sensor installation, some zones defined in a configuration file may not be en-
tirely within the sensor’s detection range. If this is the case, a message will appear stating the
number of configured zones that are invalid for the sensor’s position relative to the stop bar
and you will be prompted to accept the modified results of the restored configuration or to
cancel the restore altogether (see Figure 11.6).

3 of 3 zones in the
backup file are out of
the sensor'srange,
restore anyway?

Figure 11.6 - Out of Sensor’s Range

Note

If the modified template results are accepted, the invalid zones will be deleted from
the channel configuration. It is strongly advised that you manually inspect the chan-
nel configuration and make modifications as required. You should always verify chan-
nel performance before terminating the configuration process.

If necessary, the desired configuration file can be copied and modified in a text editor to
accommodate the sensor’s position; or the channel can be configured using the software.

Restoring to Factory Defaults

To restore the device to its factory defaults, use the Restore Factory Defaults button on the
Backup/Restore page.
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The following window will pop up asking you to confirm that you want to restore the sensor
to factory defaults:

Restore sensorto
factory defaults?

_Yes| Mo |

Figure 11.7 - Restore to Factory Defaults

The process should take only a few seconds. If it is successful you will see a success message.
Otherwise, you will see a failure message.

Failed torestore
defaults
Restored defaults
successfully! ﬂ'

Figure 11.8 - Restore Defaults Results

Beam Alignment Tool

Click the Beam Alignment icon to start the Beam Alignment tool (see Figure 11.9). This
tool is used to help the person installing the sensor to visualize the invisible radar beam
footprint, based on the sensor mounting offset and mounting height.

By default, the values in the recommended alignment table (see Appendix D and Table D.1)
are now entered automatically when the Alignment Tool screen first appears. The align-
ment tool values will be correct only if you have correctly put height and offset information
in the 1. Installation Details screen.

1.

Figure 11.9 - Beam Alignment Tool
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Note
The Alignment Tool page shows a 900-foot range, regardless of sensor type.

Note

This screen is purely a visualization tool and does NOT modify the sensor configura-
tion in any way. The range scale along the right side of the display is sensorcentric
(i.e. range starts at 0 and goes to 600 ft).

Below is a list and description of the alignment tool features:

Roll - The angle that the sensor is rotated using the backplate center axis (clockwise =
positive; counter clockwise = negative).

Target X - The target distance as shown in Figure 1.3 and Tables 1.1 and D.1 (see Chap-
ter 1 and Appendix D). This is the downstream distance of the target location (beam
hot spot). The target is depicted on the roadway view with cross-hairs and a light-green
color.

Target Y - The offset as shown in Figure 1.3 and Tables 1.1 and D.1 (see Chapter 1 and
Appendix D).

The Approach Width - This value allows you to make the virtual roadway (blue lines)
wider or narrower to match the width of the approach.

Pan - The angle that the sensor is rotated about its vertical axis (right = positive; left
= negative).

Tilt - The angle that the sensor is rotated about its horizontal axis. Only down angles
(negative angles) are supported.

Note

A properly-scaled screen capture of the footprint drawing can be used as an overlay
on roadway CAD drawings.

Serial Terminal

Click the Serial Terminal icon to start the Serial Terminal tool. The serial terminal provides
a rudimentary terminal interface that can be used to communicate with the sensor using a
com port (see Figure 11.10).
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Serial Settings

Port |COM1 -
Speed |9600 bps v

Flow Control |None ¥
Parity |None -

Stop Bits m

A L4 Data Bits |8 A

Open ‘COML - 5600 bps. Settings

Figure 11.10 - Serial Terminal (left) and Serial Settings (right)

Click the Settings button to configure the serial port for the terminal session. The resulting
Serial Settings screen allows you to specify the typical serial port parameters. Click the X in
the upper right corner to save the settings.

Once the port is configured, click Open to open terminal session.

Note

If a connection is attempted using a com port that is already in use by the system, a
warning message is displayed. You must either free the selected com port or select
another com port for the terminal session.

To send data to the attached sensor, type an SS200 command in the Tx (Transmit) window
located on the bottom of the Serial Terminal screen. Each $S200 command must be termi-
nated with a carriage return (0x0D), which is accomplished by pressing the Return or Enter
key. Transmitted commands are displayed in the both the Tx and Rx (Receive) window
and are paired with any associated response. Any additionally received commands are also
displayed in the Tx/Rx Window. Scroll up/down and left/right through the terminal session
data using the scroll bars in the Rx Window.

Click Close to close the terminal session; click the X in the upper right corner to leave the
serial terminal (this also closes the terminal session and releases the com port).

Rack Card Tools

Access rack card tools by clicking the Rack Card Tools button on the Tools screen when a
sensor connection is NOT active (see Figure 11.11).
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Device »||Descr... ¥|

r Click! 114 Rack 1 4 Ch Rack Lod

Communicate with card

Status: OK
Firmware Version: m

C114.01.10.04.01

2 off £ Off
i s o1z
2 6 10/ 14
3 7 1115
| Close | 4 s 12 16

Figure 11.11 - Rack Card Tools

The Rack Card Tools screen allows you to verify that you have the correct channel mapping
into the traffic controller, without being connected to a sensor. Serial data messages sent by
the rack card tool reach the rack cards via a T-bus and the patch cord connections from the
Click 222 control bridge to the contact closure cards.

Since this tool can be used without a sensor, it can reduce the amount of time spent on-site
when installing a SmartSensor Advance system. You can use the rack card tool to verify
rack card connections while cable is being pulled through conduit or the sensors are being
installed.

Note

When used with SmartSensor Advance, the rack cards should be configured to com-
municate at the default 9600 bps. If you are having communication issues, you may
want to verify that the rack cards and the sensor are configured to communicate at
9600 bps.

Using the Rack Card Tool

To search for Click 112/114 rack cards using the rack card tool:

1

Click on the Settings button and select the correct communications port and baud
rate.

After you have entered the correct settings, close the Serial Settings window and click
the Search button.

Once a list of devices appears, click on the desired row. You can identify a device by its
ID, Device, Description or Location fields. If you would like to communicate to all the
devices, select All Rack Cards in the device column.
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Status

The Status field indicates whether the rack card is operating normally or whether it is in
fail-safe mode. If the device is in fail-safe mode, the text message may help you understand
why the device is in fail-safe. For example, if the text reads “Failsafe Initializing,” this indi-
cates that the rack card has never seen any detection call messages since it was rebooted.
If the message reads “Failsafe Timeout (No Data),” this indicates that the rack card was
previously receiving detection calls, but hasn't received any in the last 10 seconds or more.

Firmware Version

The Firmware Version field lists the version of the rack card firmware. When you would
like to refresh the status of these fields, click the associated Refresh button. If you are com-
municating with all devices, the status and firmware version fields are not applicable (N/A).

Signal Cards Switch

You can use the Signal Cards toggle switch to help single out devices. When the switch is
ON, all main menu LEDs on the selected devices will begin flashing. If you have selected
All Rack Cards, then the main menu LEDs of every card connected on the bus will begin
flashing.

Channel Outputs Switch

The Channel Outputs toggle switch and 1-16 checkboxes are used to help assist in testing
of the rack card outputs. Even though the SmartSensor Advance only has 8 outputs, the 16
outputs are shown because SmartSensor Advance and SmartSensor Matrix can share the
same control bus. This tool allows you to test communications to rack cards from either
SEensor.

If the Channel Outputs switch is ON, all the selected channel outputs on the Click 112/114
rack card will be active. The LEDs that indicate an active output channel will light up ac-
cordingly. An output will only be active when the corresponding box is checked.

Note

When the Rack Card Tool connects, it will disable data push on all sensor ports. This
will normally put the rack card tool into fail-safe mode until you manually activate
channel outputs or close the connection.

The Channel Outputs switch can be very helpful in verifying the I/O channel mapping
from the rack card outputs to the traffic controller inputs. By sequentially checking boxes
1-16, you should be able to quickly verify the mapping of each channel, even in the absence
of traffic.
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Programming Contact Closures

In this chapter

B Click 112/114 Contact Closure Cards
B Click 172/174 Contact Closure Cards
B Click 104 DIN Rail Module

Once the sensor has been installed and configured, the detections will be recorded in a
controller through the use of contact closure modules. The Click 112/114 and 172/174 cards
are specifically designed to easily integrate the SmartSensor Advance with existing NEMA
TS1, TS2, 170 and 2070 controllers.

Click 112/114 Contact Closure Cards

You can use SmartSensor Advance and SmartSensor Advance Extended Range with the
Click 112/114 contact closure cards using the Z4 protocol. Communication from the sensor
can be set up by the cards or by using SmartSensor Manager.

To connect and autobaud to the detector rack cards:

1  Connect from the Click 222 RS-485 A port to a bus 1 port on the appropriate rack card.
Connect from the Click 222 RS-485 B port to a bus 1 port on another rack card.

2 If you are using Click 112 cards, use a patch cord to share bus 1 between cards dedi-
cated to the same sensor. If you have more than two sensors in your system, repeat
steps 1-3 to connect bus 1 for all remaining rack cards.

3 Connect from a Click 222 bridge port to bus 2 of the rack cards.

Daisy-chain between the bus 2 ports of all of the rack cards for device configuration.

5 Verity that detections are registering on the Channel LEDs.
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Note

For information about how to configure the Click 112/114, see the Click Series User
Guide or the Click 112/114 Quick-Reference Guide.

Communication via SmartSensor Manager
To setup communication via SmartSensor Manager:

1  From the Channel-Alerts-Zone screen, click on Setup Output Communication.

2 Select Port 2 from the transmit output drop-down list. Port 2 is the data bus and is an
RS-485 port.

3 SelectZ4 - Click 112/114 from the output format drop-down list to set up communica-
tion with a Click 112/114.
Click OK to save the communication changes.

5 Verity that detections are registering on the rack card and close SmartSensor Manager
if you are connected over the data bus.

(2 Setup Output Communication x|
Select port to transmit output:

None w;

Select the format of the output:
z4 - Click 104/112/114 &3

Specify output minimum duration:
0.13 seconds il

Specify output frequency:
0.13 seconds il

OK Undo Cancel

Figure 12.1 - Setting Output Communications Using SmartSensor Manager

Click 172/174 Contact Closure Cards

The Click 172/174 cards are simple to program and require little on-site maintenance (see
Figure 12.2).

Note

The SmartSensor Advance Extended Range only works with the Click 112/114/104
card. It does not work with the Click 172/174/100 cards.
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Note

A Click 100 16-output contact closure module can be used if the cabinet you are con-
necting to does not have an input file rack.

SELECT ; @— Select button
0
.0 @ Settings switch

" Setings

Display

Channel button

Channel LEDs

WAVETRONIX
Clickl 172

o

0

Y

[¢)

[V,]

=}

o

ry

Figure 12.2 - Click 172/174 Cards

To program the Click 172/174 contact closure cards:

1 Plug the surge card into the input file rack. Make sure the Settings switch is in the 3
position when plugged in. Wait approximately 20 seconds.

2 Move the Settings switch to the 1 position and after the auto-baud is complete, the cur-
rent mode will appear.

3 Toggle the Select button to select AC or Actuation mode.

4  Move the Settings switch to the 2 position and wait a few seconds.

5 Move the Settings switch to the 3 position.

6  Wait approximately 30 seconds and then confirm that the detections are registering on

the Channel LEDs.

In many cases, you can put multiple alerts on each channel to avoid the need for more than
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two channels. If you would like to use more than two channels, you will need a 4-channel
card or you will need to daisy-chain rack cards together.

Note

It is recommended to select a channel order using the sensor configuration software,
rather than using step 2 of the rack card.

Fail Safe Mode

If the rack card is in fail-safe mode (constant call on all channels), you can check connectiv-
ity by connecting an RS-485 to RS-232 converter (Click 304) to the T-bus expansion slot on
the traffic cabinet assembly. The sensor’s RS-232 port is completely independent and may
become unreliable at communication lengths greater than 200 ft. (61 m).

Rack Card Dip Switch

If you are seeing calls on the rack card LEDs, but do NOT see them registering in your
controller, you may need to disable the rack card’s pull-up circuitry. To do so, use the dip
switch on the rack card circuit board. If pull-up is enabled, the rack card will pull its back-
plane contact pins high when the contact is open. However, if pull-up is disabled, the rack
itself will need to pull the contact pins high when the contact is open. In either case, when a
contact closure occurs, it is the responsibility of the rack card to pull the associated contact
pin low (see Figure 12.3).

i
.
|
)
@
T
2}

3 ||383 3383

PULL P ENABLED #
JpuLL. JpoisABLED §

Rack card DIP switch
Figure 12.3 - Dip Switch on the Click 172/174 Cards

Once the contact closure card is configured, the controller’s detector inputs must be set up
and then assigned to the correct phases of the intersection.
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For more information about the Click 172/174 contact closure cards, contact Wavetronix
Technical Services.

Click 104 Contact Closure Module

The Click 104 contact closure device is similar to the Click 114 in that they both have four
output channels, but differs in that it is a DIN rail-mounted device, rather than a rack card,
making it useful for installations that have no detector racks.

Note

The Click 104 has four output channels. If you need more output channels than that,
you'll need to use multiple Click 104s and daisy-chain them together.

Follow the steps below to connect to your Click 104:

1

Connect a patch cable to the Click 222 RJ-11 jack for the sensor you want to get data
from. Connect the other end to either of the RJ-11 jacks on the faceplate of the Click
104.

If you are using multiple Click 104s, you'll need to daisy-chain them together. This is
why there are two RJ-11 jacks on the Click 104. Connect a patch cable from the second
RJ-11 jack on the first Click 104 to an RJ-11 jack on the second Click 104. Repeat this
as many times as needed to connect all necessary Click 104s. These extra 104s will need
to have their channel input mapping changed; more on that later.

If there are multiple sensors that need to be taken care of, repeat this steps using the
other data RJ-11 jack on the Click 222 (and, if necessary, on other Click 222s; for in-
stance, for a four-sensor intersection, youd need two Click 222s to cover all four sen-
sors).
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Figure 12.4 - Click 104 Wiring Diagram

Note

If you're using the Click 223, you only need to follow steps 1 and 2 twice, as those
devices only connect to a single sensor.

Click 104 Configuration

You can configure the Click 104 with Click Supervisor, using the front panel menu or us-
ing the rotary switch. Each configuration option allows you to change different parameters;
some parameters can only be configured using one option, while others can be configured
using any of the three. Table 12.1 below gives you an idea of which parameters can be con-
figured using which configuration options.
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Baud Rate
Channel Input Map
Autobaud

Reset to Default
Description
Location

Device ID

Fail-safe Settings
To use this

configuration option:

Rotary Switch
No

Yes

No

No

No

No

No

No

Hardware mode

Table 12.1 - Click 104 Configuration Options

Front Panel Menu
Yes

Yes

Yes

Yes

No

No

No

No

Software mode

Click Supervisor
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes

Software mode

If you have used the rotary switch to set the channel input mapping (which is the only thing
you can do with the rotary switch), that mapping cannot be set or changed with the front
panel menu or Click Supervisor. If the rotary switch is set to 0, you can set channel input
mapping using Click Supervisor or the front panel menu.

Note

If any setting has been set using both the front panel menu and Click Supervisor,
whichever configuration was set most recently will be the one that counts.

See the Click 100-400 Series User Guide for more information on these contact closure de-

vices.
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Appendix

In this chapter

A - Cable Connector Definitions

B - Cable Lengths

C - Direct Serial Connections

D - Target Roll Angles for Alignment

Appendix A - Cable Connector Definitions

The connector end of the SmartSensor 6-conductor cable mates to the 8-pin connector on
the SmartSensor Advance (see Figure A.1).

Figure A.1 - SmartSensor Advance Connector

The SmartSensor 6-conductor cable has seven wires. Table A.1 details the pinout of the
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cable connector and the corresponding wire in the cable. The sensor itself also contains
internal wires that connect to the protective earth lug.

Pin Cable Wire Signal Description

A Red DC+

B Orange and white stripe Data bus 485+ (Sensor port 2)
C Orange Data bus 485- (Sensor port 2)
D Drain / Shield Drain

E Blue and white stripe Control 485+ (Sensor port 1)

F Blue Control 485- (Sensor port 1)

G Black Common (Ground)

H Reserved

Table A.1 - Pinout for Power and Communication Signals

Creating Custom Cables

Proper connector crimping tools are necessary to create custom cables. The SmartSensor
6-conductor cable connector uses a MILC-C-26482 Series 1 connector, crimping contacts
and a watertight back shell. A kit with these parts can be ordered directly from Wavetronix.

Size 20 contacts are used to accommodate the 20 and 22 AWG wires in the cable. (The
SmartSensor 6-conductor cable’s red and black wires provide a 20 AWG wire pair. The other
pairs on the SmartSensor 6-conductor cable are 22 AWG and are normally used for com-
munication.)

Follow the steps below to create a custom cable (see Figure A.2):

1

2
3
4

Slide the strain relief, follower, grommet and back shell over the cable.
Strip the cable jacket and shielding back about 11/2 in. (4 cm).
Strip each of the seven SmartSensor cable wires back about 1/4 in. (0.6 cm).

Insert the wires into the contacts and verify the wire is visible through the contact
inspection hole.

Crimp the wires by following the crimping tool instructions. Daniels Manufacturing
Company provides professional grade crimping tools and detailed instructions on
crimping. Wavetronix recommends the DMF AF8 M22520/1-01 or equivalent tool for
crimping.

Manually press the contacts into the back side of the connector plug.

Use a DMC DAK20 (or equivalent) insertion tool to fully seat the contact into the con-
nector plug. Check the mating face of the connector to ensure that all the contacts are
fully inserted. A DMC DRK20 extractions tool (or equivalent) is necessary to remove
a misplaced or misaligned contact.

Thread the back shell onto the connector plug. To keep the connector from rotating

during the threading process, connect the plug and coupling ring to a sensor connec-
tor receptacle.
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9  Press all of the connector parts together. Thread the strain relief onto the back shell.
10 Tighten the strain relief screws on the back.

Figure A.2 - Connector Sub-assembly Parts

Appendix B - Cable Lengths

Maximum cable lengths are dependent on both power and communication requirements.
In some cases, it may be beneficial to use wire pairs, normally designated for communica-
tions, for power instead. This may make sense in applications where only one communica-
tion port is needed. In this case, you can extend the distance of power by adding a commu-
nication wire pair to the power wire pair. In addition, since the power requirements for the
SmartSensor Advance model SS200V are lower than those for the SmartSensor Advance
model $5200, the maximum cable lengths are longer.

Maximum Cable Length for Powering S5200V

The following recommendations allow you to provide reliable power to the SmartSensor.
The SmartSensor cable’s red and black wires provide a 20 AWG wire pair. The other pairs on
the SmartSensor cable are 22 AWG and are normally used for communication.

The table below shows the cable lengths for power when using a SmartSensor Advance
model SS200V (see Table B.1):

Cable Gauge 24 \Volts 12 Volts

20 AWG (6-conductor) 1500 ft. (457.2 m) 300 ft. (9144 m)
Add 485+/485- (6-conductor) = 2450 ft. (746.76 m) 500 ft. (152.4 m)

14 AWG 6500 ft. (1.98 km) 1300 ft. (396.24 m)
12 AWG 9000 ft. (2.74 km) 1800 ft. (548.64 m)
10 AWG 13700 ft. (4.18 km) 2800 ft. (853.44 m)

Table B.1 - Maximum Cable Length for Power (model S5200V)

If the cable length is longer than 1500 ft. (457.2 m) when operating at 24 V, it is possible to
increase the maximum cable length by wiring a pair of lines normally used for RS-485 com-
munications with the red and black wires.
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Maximum Cable Length for S5200V Communications

To achieve reliable wired communications, the selected baud rate must be compatible with
the length of the cable run. The table below shows the cable length recommendations for
wired communications (see Table B.2):

Baud Rate RS-485

115.2 300 ft. (914 m)
57.6 600 ft. (182.9 m)
384 800 ft. (243.8)
19.2 1000 ft. (304.8 m)
9.6 2000 ft. (609.6 m)

Table B.2 - Maximum Cable Length for Wired Communications

Given the power and communication requirements listed above, here is a summary of some
power and communication cable guidelines (see Table B.3):

Length Cable Comm. Channel1 Comm. Channel 2
0-1500 ft. (0-457.2 6-conductor Cable Native RS-485 Native RS-485

m)

1500-2000 ft. 6-conductor Cable Native RS-485 NA

(457.2-609.6 m)

2000-2500 ft. Alternate cable for power = Native RS-485 Native R5-485
(609.6-762 m) and communications

Table B.3 - Summary of S5200V standard cable length options

Maximum Cable Length for Powering S5200

The table below shows the cable lengths for power when using a SmartSensor Advance
model SS200 (see Table B.4):

Cable Gauge 24 Volts 12 Volts

20 AWG (8-conductor) 600 ft. (182.88 m) 110 ft. (33.52 m)
Add RTS/CTS (9-conductor) 1000 ft. (304.8 m) 185 ft. (56.38 m)
Add TD/RD (8-conductor) 1400 ft. (426.72 m) 260 ft. (79.24 m)
14 AWG 2500 ft. (762 m) 450 ft. (13716 m)
12 AWG 3900 ft. (118 km) 700 ft. (213.36 m)
10 AWG 6000 ft. (1.82 km) 1050 ft. (320.04 m)
8 AWG 9900 (3.01km) 1750 ft. (533.4 m)
6 AWG 14000 (4.26 km) 2500 ft. (762 m)

Table B.4 - Maximum Cable Length for Power (model S5200)
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If the cable length is longer than 600 ft. (182.88 m) when operating at 24 V, it is possible to
increase the maximum cable length by wiring a pair of lines normally used for RS-232 com-
munications with the red and black wires.

If the cable length is 200 ft. (61 m) or greater you cannot reliably use RS-232 communica-
tions. To add 400 ft. (121.9 m) and achieve a maximum cable length of 1000 ft. (304.8 m),
connect the orange wire (normally RTS) to the red wire and the brown wire (normally CTS)
to the black wire.

If your cable run is longer than 1000 ft. (304.8 m), it is possible to sacrifice additional com-
munication pairs to increase the maximum cable length for power. However, you may de-
sire to communicate to the sensor over two independent channels, in which case you will
need to consider an alternate cable for power. The AWG for wire pairs that achieve a 2000-
ft. (609.6-m) maximum cable length or greater at 12 and 24 V are listed in Table B.5.

Maximum Cable Length for SS200 Communications

To achieve reliable wired communications, the selected baud rate must be compatible with
the length of the cable run. The table below shows the cable length recommendations for
wired communications (see Table B.5):

Baud Rate RS-232 RS-485

115.2 40 ft. (12.2 m) 300 ft. (914 m)
57.6 60 ft. (18.3 m) 600 ft. (182.9 m)
384 100 ft. (30.5 m) 800 ft. (243.8)
19.2 140 ft. (42.7 m) 1000 ft. (304.8 m)
96 200 ft. (61 m) 2000 ft. (609.6 m)

Table B.5 - Maximum Cable Length for Wired Communications

To provide two independent communication channels with a homerun cable length over
200 ft. (61 m) , convert the RS-232 data into RS-485 using a Click 304 in a pole-mount
cabinet mounted next to the sensor. In this case, the homerun connection establishes one
RS-485 channel over the normal white/blue wire pair and another RS-485 channel over the
yellow/violet wire pair. An additional Click 304 is needed to convert the data sent over the
yellow/violet wire pair back to RS-232 before connecting to surge protection.

If you elect to use an alternate cable for power, you may also want to select an alternate
cable for RS-485 communications. Some options include the Belden 3105A (Paired — EIA
Industrial RS-485 PLTC/CM) or Alpha Wire 6010C 3PR 22 AWG.

Given the power and communcication requirements listed above, here is a summary of
some power and communication cable guidelines (see Table B.6).

1M
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Length Cable Comm. Channel 1 Comm. Channel 2

0-200 ft. (0-61m) SmartSensor Cable Native RS-485 Native RG-232
(9-conductor)

200-1000 ft. SmartSensor Cable Native RS-485 Click Conversion of

(61-304.8 m) (9-conductor) RS-232 to RS-485

1000-1400 ft. SmartSensor Cable Native RS-485 NA

(304.8-426.7 m) (9-conductor)

1400-2000 ft. Alternate powerand  Native R5-485 Click Conversion of

(426.7-609.6 m) communications cable RS-485 to R5-232

Table B.6 - Summary of S5200 standard cable length options

Appendix C - Direct Serial Connections

For most applications, the service end of the SmartSensor cable terminates in a surge pro-
tection device. However, during demonstrations, troubleshooting, and certain other situa-
tions, it is sometimes convenient to bypass surge protection and connect directly to a per-
sonal computer or communications device such as a modem.

Older sensors and the retrofit SmartSensor Advance are configured as an RS-232 DTE de-
vice. To connect the SmartSensor cable’s RS-232 wires directly to another DTE device (such
as a PC), you can use a standard 9-pin D connector and a null modem cable. To connect
directly to a DCE device (such as a modem), you will need a straight-through cable. Figure
C.1 illustrates both of these cases.

SmartSensor
connector
Null modem cable DTE device (PC)
Power wires
OR
RS-485 wires

—

L] ‘\\\
Straight-through cable =
DCE device (Modem)

Figure C.1- Direct Serial Connections
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Note

If you do not have the right type of RS-232 physical connection you will not be able
to connect using the SmartSensor Manager software. Since null modem cables and
straight-through cables look similar, you may want to label them. Alternatively, you
may want to use a null modem adapter instead of a null modem cable. If you do,
you can turn your straight-through cable into a null modem cable by attaching the
adapter on one end.

If you wish to connect the SmartSensor cable’s RS-485 wires directly to a PC or modem, this
will require that these devices natively support RS-485 communications. Often, modern
personal computers do not support RS-485 communications and support USB communi-
cations instead. If your computer only supports USB communications, you may want to use
a Click serial to USB converter to make a direct connection.

Appendix D - Target Roll Angles for Alignment

The following appendix provides quantitative information about how far the sensor should
be rolled during installation.

The following table is similar to Table 1.1, except that it lists a target roll angle in addition
to a target distance (see Table D.1). For example, if the sensor were mounted 30 ft. (9.1 m)
high with a 50-ft. (15.2-m) offset, the target distance would be 110 ft. (22.9 m) and the target
roll angle would be 66°.

It is helpful to know that in some cases during installation the sensor could be rolled so that
it appears to be the laying virtually on its side. Using Table D.1 will help you achieve the full
detection potential of the sensor.
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Height (ft/m)
17/5.2 20 /61 25/76 30/9.1 35/10.7 40 /12.2
Y Roll Y Roll Y Roll Y Roll Y Roll Y Roll

0/0 40 0° 4 0° 5. ©0° 60 0 70 o0 75 0O°
5/15 45 19° 45 16° 60 13° 65 12° 70 10° 80 9°
10/3 50 35° 50 31° 60 25° 65 22° /5 19° 8O 17°

15/4.6 50 47° 55 42° 65 36° 70 32° /5 28° 80 24°
20/6.1 55 56° 55 51" 65 44° 75 39° 80 35° S0 32°
25/76 60 62° 65 57° 65 51° 75 46° 80 41° 90 38°
30/91 65 672 70 63° 75 56° 80 51° 85 47° 95 43°
35/10.7 70 71° 75 670 85 61° 85 56° 95 52° 95 48°
40/12.2 80 74° 90 71° S0 65° 95 60° 95 57° 100 52°
45/13.7 95 76° 100 73° 100 68° 100 64° 100 59° 105 56°
50/15.2 100 78° 100 76° 105 71° MO 66° M5 62° 120 59°

Offset (ft / m)

Table D.1 - Target Roll Angle

Note

If you would like to narrow the coverage of the sensor at far ranges, consider reducing
the target location by about 25%. For example, if your current target location is 40 ft,
you could reduce it to around 30 ft. Or, if you target location is 120 feet, you could re-
duce it to around 90 feet. This can be helpful if you have significant roadside clutter.

The information in this table was derived using the Alignment Tool in the configuration
software (see Figure D.1). You can use this tool to see the effects of a sensor that is not
properly aligned. The goal is to have the red contour (half power level contour) line up and
down the roadway over the lanes of interest. Chapter 8 of this document gives information
related to the use of the alignment tool.

Figure D.1 - Alignment Tool
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Appendix E - Command Line Arguments

Command line arguments have been added to SSMA for two purposes:

1

As an alternative to using the SSMA address book file, users have the option of organiz-
ing the information pertaining to their network of sensors with an external program
or service. The external system can then automatically launch SSMA with connection
parameters for a sensor selected from the external address book or database.

Perform a batch upgrade of sensors to a new version of firmware. As a simple example,
a Microsoft Windows batch file can be used to sequentially upgrade all the sensors
listed in the file.

Note

The auto upgrade command line feature will connect to one sensor at a time and
upgrade if necessary. If connection is successful but upgrade is not necessary, then
SSMA will automatically close the connection and shut down. If a long list of sen-
sors is in the process of being upgraded and a problem occurs when connecting to
or manually upgrading a specific sensor, it may be possible to manually abort for an
individual sensor and return to it later.

Figure E.1 shows an example batch file which will upgrade two sensors at the IP address
and ports specified.

File Edit Format View Help

set SSMA= "C:\Program Files\wavetronix\SmartSensor Manager Advance v3.2.0\Bin\SSM Advance v3.2.0.exe"

%$SSMA% Internet Isolated 0000 10.10.254.21 4001 1000 2048 AutoUpgrade
#$SSMA% Internet Isolated 0000 10.10.254.21 4002 1000 2048 AutoUpgrade

pause

Figure E.1 - Example Batch File

SSMA is launched using the Windows command shell and the connection parameters are
passed as command line arguments. The connection parameters are organized as follows:

Argument 1 is a character string that specifies the connection type as Internet or serial.
Argument 2 is a character string that specifies the sensor address connection method as:

m  AutoDetect (will auto-discover sensor IDs at the specified connection endpoint
and present a selection list)

m  Isolated (will connect to the first sensor ID found)
m  UselD (will connect to the specified sensor ID)

Argument 3 is a character string that specifies the ID for the UseID connection method.
For the UseID method the associated 4-character number should be entered. For the
AutoDetect or Isolated connection methods, Argument 3 can be entered as Unknown.
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The remainder of the arguments depends upon the connection type.

For Internet connections arguments 4-8 are as follows:

B Argument 4 is the IP address with the standard dotted decimal notation (e.g.
10.10.10.10).

Argument 5 is the IP port (e.g. 4002).

Argument 6 is the communication timeout specified in ms (e.g. 1000).

Argument 7 is the buffer size as specified in bytes (e.g. 02048).

Argument 8 is for automatically upgrading the sensor (e.g. AutoUpgrade).

If you are making an Internet connection and arguments 2-7 are not specified, a connec-
tion will be made assuming the last settings used. For example, it is possible to connect to
the last sensor connected to with the following command line:

"C:\Program Files\Wavetronix\SmartSensor Manager Advance v3.2.0\Bin\SSM Advance
v3.2.0.exe" Internet

Or it is possible to specify all of the connection options as in the following example:

"C:\Program Files\Wavetronix\SmartSensor Manager Advance v3.2.0\Bin\SSM Advance
v3.2.0.exe" Internet UseID 0018 10.10.254.21 4002 1000 02048

For serial connections Arguments 4-12 are as follows:

Argument 4 is the communication port (e.g. COMI).

Argument 5 is the baud rate (e.g. 9600).

Argument 6 is the communication timeout specified in ms (e.g. 250).
Argument 7 is the buffer size specified in bytes (e.g. 02048).
Argument 8 is the number of data bits (e.g. 8).

Argument 9 is the flow control (e.g. None).

Argument 10 is the parity (e.g. None).

Argument 11 is the stop bits (e.g. 1).

Argument 12 is for automatically upgrading the sensor (e.g. AutoUpgrade).

Arguments 6-11 are usually the same and do not have to be specified every time if so. The
following is the example of how to connect to an isolated sensor on a specific communica-
tions port assuming the usual advance settings:

"C:\Program Files\Wavetronix\SmartSensor Manager Advance v3.2.0\Bin\SSM Advance
v3.2.0.exe" Serial Isolated Unknown COM1 9600
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