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Selecting a SmartSensor HD  
Mounting Location

Picking a mounting location for the SmartSensor HD can be tricky because you almost never have complete 
control over the environment in your mounting location. You’ll always have to deal with existing obstacles—such 
as signs, trees, buildings near the road, hills, cliffs, and/or other uneven conditions. So while this document will 
show you what to look for in a good spot for your installation, the fact of the matter is that it’s usually hard or 
impossible to find what would be considered an ideal mounting location.

This doesn’t mean, however, that you’re not going to be able to find a good spot where the sensor will work really 
well. What it really means is that you should approach this document not as a list of things you absolutely must 
follow when you pick a spot, but more as a list of considerations that you should be thinking about as you choose 
your mounting location. And make sure you understand which of these considerations are most important—that 
is, when and how you should compromise. This document will explain which issues are more or less serious, and 
what problems could arise with each one.

Is this a midblock installation?
SmartSensor HD may be needed in a number of different situations, from a long, open stretch of freeway in the 
country to a crowded street in the middle of a city. We call this second kind of application a midblock installation 
(which is a kind of arterial installation), and it poses a particular sort of challenge because of the possibility of 
obstacles in the area.

One consideration that affects midblock installations is the relative mounting location of the sensor. Surface 
streets—the streets in the middle of a town or city—are usually dotted with stoplights, which cause traffic near 
intersections to be in a constant state of change: cars slow down and speed up, queues form and dissipate. For 
the highest level of accuracy, try to place your sensor in the center of the block, equidistant from the stoplights at 
either end. This will minimize the amount of time that traffic from either direction is stopped in front of the sensor, 
leading to a maximum of detection accuracy.

Is there a difference in elevation between the two sides of the road?
This is less common in a very urban location, but can happen in any area: the two sides of a road have differing 
elevations. The difference may be only a few feet, or it could be quite considerable. How it affects your design 
depends on how big the difference is:

 ■ Only a few feet – Sometimes the elevation difference between the two sides of the road is only a few feet, as 
shown in the image below. In these cases, for optimum performance, the sensor should be placed on the higher 
of the two sides of the road.
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 ■ More than a few feet – If the elevation difference is more than a few feet, more drastic measures may need to 
be taken; for instance, you may need to place a sensor on either side of the road to detect just that side. Unfor-
tunately, it’s hard to say where the line is between this option and the bullet point above; it all depends on the 
individual installation site. Consider this diagram:

In the example above, the elevation difference between the two sides of the road is the same. However, in 
the first example, the two sides of the road are farther apart; as you can see, this causes all of the lanes to fall 
within the sensor radar beams. In the second example, though, the two sides of the road are close together 
laterally but far apart in elevation, as can occur in areas with particularly rugged topography. In this case, as 
you can see, the lip of the drop between the sides of the road blocks the radar beam, causing the car close to 
the drop to be missed by the sensor.

This is a case in which it would be necessary to put a sensor on both sides of the road, each taking in only one 
side. Or, if possible, choose a new spot for your sensor. 

If you’re not sure which of these two options applies to your installation, think about the installation site. If you 
were standing in the spot and at the height that the sensor is going to be placed, looking down at the road, 
could you see all the lanes, or would some of them be obscured by the change in elevation? If you can’t see 
all the lanes, neither can the sensor.

Are there any radar sensors on the opposite side of the road, facing your sensor?
Two SmartSensor HDs facing each other can be trouble because they can cause interference for each other. For 
optimal performance, sensors facing each other need to be separated by at least a 70-ft. (21.3-m) lateral offset. 
Move your new sensor 70 feet downstream from the facing sensor. If the lateral separation is not possible, just 
make sure the two sensors are set to different RF channels; this will lessen the possibility of interference.

Note. It’s fine, however, for sensors to be mounted on the same pole, whether they’re facing the same or different 
directions. The important thing to remember is that they must be set to different RF channels.

Are the lanes parallel in the area you’ve chosen?
Sometimes lanes are not parallel in a given spot; this is most common in the presence of an on- or off-ramp or, in 
the middle of a city, if the right-turn lane splits off from the rest of the road. If this lane doesn’t need to be detected 
then you’re fine. However, if you want to detect all lanes, having one of them not parallel with the others is going 
to cause problems, because the sensor should be perpendicular to the flow of traffic it’s detecting.

For optimum sensor performance, then, it would be best to install somewhere else, where all lanes are parallel. 
Sometimes it’s unavoidable, however.
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Are there any obstacles behind the sensor’s mounting location?
One issue to be aware of as you choose an installation spot is multipathing caused by structures behind (or just very 
near) the sensor. Large flat structures that run parallel to the road, like buildings, retaining walls, and sounding walls 
are an excellent example of this; they can be especially prevalent with midblock applications in the middle of the city, 
where many streets are lined with buildings. Guard rails on the same side of the road as the sensor can be another 
issue; although they’re usually in front of the sensor, not behind it, they cause the same sorts of difficulties.

It may not seem like these obstacles could be problems—after all, they’re behind the sensor or, in the case of 
the guard rails, well below the sensor’s beam. The problem comes because of the way radar works. In normal 
operation, the sensor sends out a radar signal, which reflects off passing vehicles and is picked back up by 
the sensor. But what happens to that part of the signal that doesn’t get sent directly back at the sensor? It 
goes bouncing off into the environment around it. If that environment happens to include a sounding wall, for 
example, that sounding wall can bounce the signal back into the street. Once there, it might bounce off another 
car, and then back up to the sensor. By this time, the signal has been tossed all over the street and the ranging 
is completely thrown off. This can cause the sensor to register these messed-up signals as vehicles that aren’t 
actually there. This is called multipathing.

Direct path return

M
ultiple path return

Mulipath detection

How do we avoid this problem? Well, first, if possible, move the mounting location to one where these obstacles 
are not present. If it’s not possible, or if no such spot exists in the area, you can adjust the sensitivity thresholds to 
tune out as many of these false detections as possible. For information on how to do this, see the SmartSensor 
HD User Guide.

Is there a median with trees, barriers or other obstacles?
Having a median with obstacles can cause something called occlusion.

Definition. Occlusion refers to when tall obstacles, such as trees, signs, jersey barriers, or even semi trucks 
passing through, block the sensor’s view of part of the road. It’s the same as when something is in your line of 
sight, blocking your view of something else behind it. 
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Occluded area

Occluded vehicle Non-occluded vehicle

In this case we’re talking specifically about occlusion caused by barriers in the median of the road. On a freeway, 
these barriers are frequently jersey barriers or guard rails. In the middle of the city, this could be caused by trees 
or shrubs planted in the middle of the road.

Now, to some extent, this problem can be fixed by changing the mounting height of the sensor. We’ll talk about 
mounting heights later, but the idea is that the height can be adjusted as needed, within a set range, to get 
the best view of all the lanes. The rule for knowing if your sensor is at a good height (in relation to barriers 
or obstacles) is that 50% of a sedan needs to be visible above a barrier for it to be detected by the sensor. If 
the obstacle in question is jersey barriers, guard rails, shrubs, or another relatively short obstacle, you may be 
able to mount the sensor at a height that keeps those objects from completely obstructing the sensor’s view 
(remembering that you must stay within the recommended range).

Occluded area

Car is occluded

Occluded area

Car is detected

Note. This figure is not to scale; mounting a sensor higher requires that you also increase its offset, which we will 
discuss later in this lesson.

Sometimes, however, the barrier is too tall; this would be the case with trees, for instance, or possibly signs or a lot 
of poles. How tall is too tall? And how dense is too dense? This goes back to our visual test we were talking about 
earlier: how much does the obstacle block your view? Any part of the road you can’t see will also be hidden from 
the sensor. If the median obstacles block the sensor’s view of the far side of the road, you’re going to have to do 
one of the following:

 ■ Move the sensor to another location where the obstacle does not exist.
 ■ Use sensors on either side of the road, each detecting only its side of the street. In this case, see the section 

about facing sensors for rules governing the installation of sensors on either side of the street.
 ■ Use one pole in the middle of the road/median with two sensors, each pointing out to a different side of the 

road. The advantage to this approach is that you can use the same pole for both sensors, but of course it means 
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you need to have power and communications in the center of the road. You need to remember, however, our 
discussion on obstacles behind the sensor; if the barrier in the center of the road is something like a sounding 
wall, then putting sensors in the middle of the road is going to cause multipathing. If the barrier in the median is 
something large and flat, you’ll probably be better off putting the sensors on the outer edges of the road, rather 
than the center.

Note. If you have multiple sensors on the same pole, you’ll likely want to connect them both to the same T-bus in 
the pole-mount box. If you do this, you can’t have the sensors set to push data, which means they can’t be used 
with contact closure cards. (If you do want to use contact closure cards, you’ll need to make sure the two sensors 
are connected to separate buses.).

Are there any overhead structures in the area?
Many roads have overhead structures. These include tunnels, overpasses, pedestrian walkways, and sign bridges. 
These can cause detection problems for the same reason that obstacles behind the sensor can: they can reflect 
the radar signal around in odd ways, causing the sensor to register false detections. To avoid this problem, the 
sensor should be separated from such a structure by at least a 30-ft. (9.1-m) lateral offset.

If it’s impossible to choose a spot that has this 30-ft. lateral separation, consider changing the sensitivity.

Are there sounding walls, guard rails, or other obstacles on the far side of the road?
This is not nearly as serious a concern as having obstacles directly behind the sensor or above the sensor. In fact, 
if you have to choose between having a sounding wall behind the sensor or facing the sensor, it’s better to have 
it facing the sensor. (For instance, in the elevation differences section, we talked about having a sensor facing a 
steep incline between the two sides of the road; this is preferable to having the sensor in the middle of the road 
with the incline behind it.) This is because when you configure your sensor, you can exclude that far area from 
your lane configuration.

That said, if you’re choosing between two installation spots and all other things are equal, it would be better to 
choose the spot without the large obstacle on the far side of the road. 

Can I mount sensors on either side of the road for more accuracy? 
Using two facing sensors to detect the two sides of the road individually does lead to more accurate data. This is 
done in some installations where certain aspects of the mounting location lead to lower accuracy. Some of these 
we have talked about already. The situations where this might be useful include the following:

 ■ A large, sharp difference in elevation between the two sides of the road.
 ■ Tall obstacles in the median blocking the view of the far side of the road.
 ■ A high occurrence of semi truck traffic causing occlusion.

A very wide road, causing the far lanes to be out of the sensor’s beam or just out on the beam’s far edge; you may 
recall that when a lane is on the far edge of the sensor’s view (even it’s still in the beam), the accuracy of detection 
for that lane is lowered.

If you do decide to put sensors on either side of the road, remember the two points we addressed in the facing 
sensors section earlier: set them on different RF channels, and if possible, give them a 70-ft. (21.3-m) lateral offset.


