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Abgtract: The article deals with optical systems suitabledigtance measurement. Contactless distance messure
must be implemented, for example, when detectiagtksence of persons and objects in the monitoezd In industry,
there are increased demands on measurement uneudsing these systems. In these cases, verdfitatid calibration
of these measurement systems are also necessary.

1 Introduction
Optical measurement systems are intended for non- This tested type of optical sensor [8] is also very
contact measurement of the distance of objectsitlinghe Popular in mobile robot applications. It is an affable
visible or invisible light spectrum is used. Fromleysical type of sensor that can be easily applied to mabitets
point of view, the triangulation principle or thénfe of ~and other applications (Figure 2, Figure 3) coterbby
Flight (ToF) principle is used. The modulated light Microcontrollers.
mostly used to eliminate the influence of dayligimd a ,
day-light filter is used to separate the measurersignal =
from other light sources. Compared to traditions
measuring systems based on other physical prirsgiple
these optical systems are advantageous mainlyodtheit
reliability and durability. Their disadvantage ifor
example, operation in a polluted environment, whic
causes the measurement system to malfunction [1-7].
From a price point of view, optical measuring syste
are mostly quite expensive, but there are also perea
solutions that are commonly used in traditionaldpicis
such as copiers, printers, automatic devices ahdr ot
applications. This article examines precisely thesecost
optical sensors, which are very popular due torthe
favourable price and good reliability. These sesisor
operation principles are based on the triangulatic
principle (Figure 1). The range of these sensofmis 4 Figure 2 Line follower robot with applied optical distance
cm to 1.5 m, depending on the type, and the ousigual Sensors
of these sensors is analogue electrical voltage.
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Figure 3 Sumo robots with applied optical distance sensors
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2 Experimental verification of sensor process that the electric voltage is the carriémfofmation
The manufacturer of the optical sensor provided @bout the measured distance of the object. Thecdri®
graphic form of the static characteristic (Figuleiithe ~Measurement range up to 3 cm distance is unusable f

datasheet for the sensor. It follows from this giep duplicate output values. The sensor can only be freen
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an object distance of more than 3 cm [8].
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For testing the distance sensors, the apparatus/isa
used for the investigation of the sensors was @yrea /.
assembled (Figure 5). However, the measuring rarige
this apparatus is only up to 200 mm and it is néficgent
for testing the optical distance sensor. Lengtlggaalocks
were used as a distance standard and the outgageol

values were monitored.

Figure 4 Satic characteristics of the sensor [8]

Figure 5 Pipe robot arrangement with adjustable bristles
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Based on experience from experimental testing of
optical sensors, another apparatus was designeidh wh
already enabled testing of optical sensors in dmge of
1200 mm (Figure 6). The target measured surface was
formed by a wooden board with a replaceable surface
which different types of materials for testing d@nplaced
with the help of clips. The reflecting surface tenmoved
along a linear guide and at the same time it carotaged
in the range of +-45° so that it is also possibléest the
effect of non-perpendicularity of the reflectingrfaice
(Figure 7).

I s

Figure 7 Ad‘jlll ng the rotation of the reflective surface

o

Figure 6 Improved apparatusfor testing the opt cal digance Figure 8 Location of the tested sensor
sensor

The sensor is placed on a height-adjustable ptatf0r3 Results of experimental testing of the

(Figure 8) so that it can be positioned so thaoits not optical diStanPe Sensor _
interfere with objects other than the reflectiveface. Colored papers with matte colors in shades RAL-3024
Setting the distance of the reflective surface ftbentested RAL-6027, RAL-6018, RAL-1016 were used for the

optical sensor is realized using a set of lengtlygdlocks. measurement (Figure 9), which were placed on the
reflective surface of the apparatus. The distarfcéh®

sensor from the reflecting surface was graduallysted
using length gauge blocks. The response of theoseras
monitored using a multimeter, which was used tosuesa
the output voltage.
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Figure 9 Electric voltage when approaching the optical sensor to a reflective surface with different colored surfaces

The data obtained from the tested sensor weepproximated by a polynomial mathematical model
approximated by a mathematical model of stati@Figure 11), which is already practically appliGabi any
characteristics (Figure 10). For application pugspst is controller or microcontroller, which, using this
advisable to use the range of the sensor in thevigltfrom mathematical model, will be able to convert thepatit
30 mm to 200 mm. The created calibration charatteri voltage of the sensor to the values of the measured

(Figure 11) from this selected working intervaltien distance.
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Figure 11 Calibration characteristic of the selected working interval of the tested optical distance sensor
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