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LaserGuard

The LaserGuard program is the user interface for the 3D laser scanner vehicle detection and 
the speaker selection parts of the system. The LaserGuard normally coexists on the same 
screen as the PTZ camera client. See screen shot below:

Laser scanner display
The measurements from the two laser scanners are processed by the software inside scanner 
systems to detect vehicles on the road. One full scan of the road requires about 10-15 seconds 
depending on the required coverage. The results are the positions of possible vehicles or 
pedestrians on the bridge. Each detection is shown as a green blob on the screen in the white 
top area of the LaserGuard window. This area is a symbolic top down view of the road, but 
with very different scale on the two axis to make it graphically more appealing and easy to 
view.  Moving vehicles might cause extra ghost images causing a fast moving vehicle to be 
represented by a series of dots on the screen. 

When a vehicle is detected in the same spot twice in a row (probably stopped) it’s coloured 
yellow, and if it’s detected a third time it’s coloured red and the alarm is sounded.

If an alarm is incorrectly sounded, i.e. for a vehicle or equipment that is allowed to be on the 
road then the operator can tell the system to ignore the alarm by right-clicking on the blob and 
checking the ignore box. See screen shot below.



The user interface also shows the temperature of the two scanner computers. This is a 
diagnostic aid in case of trouble during extreme outdoor temperatures.

Speaker selection
There are six speakers. The sound to these are routed through the NVSS application, but the 
speaker selection is performed by the LaserGuard interface. It can either be automatic by 
ticking the appropriate check box, or manual by clicking the chosen speaker symbol. The 
appropriate area of the road will be marked on the interface. Detection technology
The detection system uses two scanning laser setups. One mounted at each end of the road 
about 5.5 meters above the middle of the road. Each consists of a range measuring pulsed 
laser and a pan&tilt unit for scanning the road using the laser. Obviously the laser will not just  
see vehicles but also the road surface, the fences and the centre line poles. Therefore any 
measurements outside the detection area show in the figure below (marked in yellow with 
black stripes) are ignored.
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Laser scan principle
To detect vehicles and people we do not need a full high resolution 3D scan of the road, only 
enough point to make sure we get a good number of points on each vehicle/pedestrian. The 
settings can be varied but the basic principle is that each scan has at least 100 points over the 
width of the road and that the vertical separation between scans are 50cm. Se the figure below 
for a typical scanning pattern (axis scale in radians, this is a fairly wide pattern):

Laser scan example
The figure below shows a real world scan. The scale of the axis are in meters. The crosses 
indicates each measured range. Note that the road is only seen close to the scanner – at 
shallow angles most light bounces away from the laser. The image is from a rainy day, on a 
dry day at least twice as much is seen of the road. However, we do not have any need for 
actually measuring the road, we measure the vehicles. Those measurement points that are 
below 25cm are marked red and are not of interest. The Blue points are at least 25cm above 
the road and are potentially of interest. Here we can see the centre line poles (ignored 
automatically) and the fence (also ignored) as well as cars as 90m (top lane), 150m and 250m 
(lower lane).



Graphical display of ladar output

This image shows an image of the ladar camera system installed beside the ladar unit and its 
graphical display. All cars on the road are visible on the display

Green cars are moving
Yellow cars has been stopped for 15 sec
Red cars has been stopped for 30 sec.

Remark about alarms

When there are so many  cars on the road it is possible that the car motion of 15 sec 
corresponds to the distance between 2 cars and then they appear as stopped



Calibration of the system

This is the double calibration view of the system. When installed the system must be aligned 
and then we make a calibration scan used to align the scanned area and outputs where to 
measure.




