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Edge detection with ultrasonic sensors 
 
 

The exact determination of the position of edges of any kind is important in many 
production, assembly and logistics processes in the industry. Various sensor principles 
can be used for this purpose. Ultrasonic sensors are particularly suitable in a dusty 
environment and if the material to be detected is wholly or partly transparent. 
 
 
Ultrasonic sensors emit and receive high-frequency sound packets when they are reflected or 
partially covered by an obstacle. Since the waves are high frequency and ultrasound also 
penetrates dirty and dusty environments, the process is very robust and hardly susceptible to 
interference. Objects of various sizes, color and surface are detected up to surprisingly large 
distances. Therefore, it is also said that ultrasound sensors are used when other sensor 
principles fail. In particular, this is the case with transparent material (for example plastic films). 
 
In addition to the mere presence control (NO/NC switching output) and the more demanding 
distance measurement (signal output proportional to distance) edge detection is a special 
discipline. The position of edges of any materials often has to be recorded in production and 
assembly processes. In continuous edge detection on strip material one speaks of web guide 
control. This serves to ensure that the strip does not run sideways, but is constantly readjusted 
with servomotors. Typical strip materials are paper and plastic film webs. 
 
Four different methods of edge detection are presented below. 
 
(1) Ultrasonic fork sensor with binary output 

 
In the case of the ultrasonic fork 
barrier with a switching output, a 
thin beam is emitted and 
detected by the opposite 
receiver. As soon as the edge 
enters the beam, the sensor 
emits a signal. One can therefore 
represent a 1-point control. The 
hysteresis is approx. 1mm. 
Ultrasonic fork barriers are ideal 
when optical fork light barriers fail 
because of large pollution or 
transparent objects. The UPF-B 
barrier is compatible with most 
fork-type light barriers, 
considering both the mounting 
points as well as the function and 
operation. It has a very high 
switching speed for an ultrasonic 
sensor of 500Hz. Thanks to the new transducer seal made of Viton®, the UPF-B sensors 
are very robust with regards to environmental influences. In particular, they are oil-resistant, 
unlike many other ultrasonic sensors. 
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(2) Ultrasonic fork sensor with analogue output 
 
The most technically elaborate 
and accurate method is the 
ultrasonic fork barrier with 
analogue output. The beam is 
thicker here. And the sensor 
calculates how much of the beam 
is already covered by the edge. 
Thus, a positional indication of 
the edge is obtained with an 
accuracy of approx. 0.1 mm. The 
adjustment is therefore very good 
and fast. In the packaging 
industry, this UPF-A sensor is 
popular for the processing of 
paper webs and mostly plastic 
films. It is perfectly suited for 
printed transparent films (even for 
very thin ones) where, for 
example, optical sensors have 
problems. Fork barriers are fast compared to scanning sensors. The local influence of sea 
level and humidity can be compensated by Teach-In. The UPF-A fork sensors are available 
in various sizes and fork widths. 

 
 
(3) Ultrasonic scanner proportional to edge position 

 
If the edge has a certain 
thickness of about 1 mm and 
more, the distance to the edge 
can also be measured from the 
side using an ultrasonic probe. 
The UPR-A sensors are so 
sensitive that a small area of 
reflection is enough to detect an 
echo. The signal is proportional 
to the edge position as in (2). The 
measuring range and the signal 
output can be programmed with 
Teach-In. The sensor can, for 
example, be used in the 
processing of panels and boards. 
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(4) The most cost-effective method 
 
The most cost-effective method is 
an ultrasonic probe with a 
switching output. The new type 
UPR-B has been developed 
specifically with regard to low 
costs. It generally consists of only 
four components, which greatly 
reduces the assembly time. The 
edge enters laterally into the 
conical beam. As soon as an 
echo is detected by the edge, the 
sensor switches. Ultrasonic 
sensors have a 100% 
background suppression. It does 
not matter what is behind the 
edge to be detected. The 
switching point can be adjusted 
precisely to the plane of the edge. 
Since the beam has a slightly 
different diameter depending on 
the humidity and temperature, this is the most imprecise method. However, it is quite 
suitable for cruder tasks, for example in logistics or packaging. The new low-cost sensor is 
available with both teach-in and traditional potentiometer rotary knobs. It has a robust metal 
housing and is available with axial and radial measuring direction. Likewise, the sensors can 
be synchronized if several need to be placed next to each other. 
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