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Anomauyis

B pobomi docnidoiceno nepcnexmusnicmvs GUKOPUCHAHHS CEHCOPA MAUX TIHILHUX NEPEMieHb HA MyapOo8oMy
eghexmi 01 KepyBAHHA POOOUUMU OPSAHAMU CMIMMEBO3A, WO 00360JMAE 3 BUCOKOI0 MOUHICIIO 8UMIPIOBAMU MATi
JHItIHI nepeMiujentss nedHO20 00 €Kmy 3 8UB000OM pPe3yIbmamis GUMIDIOBAHbL HA eKPAH KOMN tomepa 8 peaibHOMY 4aci
Mma MiHIMAAbHUMU PecypCco3ampamami.

Kuro4oBi c10Ba: cMIiTTEBO3, MaIlIHA, CEHCOP, JIiHIIHI IepeMilleH s, TBepAi MOOYTOBI BiIXOIH.

Abstract

The paper studies the prospects of using a small linear displacement sensor based on the moire effect to control the
working bodies of a garbage truck, which allows measuring small linear movements of a certain object with high
accuracy, with the output of measurement results on a computer screen in real time and minimal resource consumption.
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Introduction

In the process of human activity, solid household waste (MSW) is formed, which consists of food waste,
waste paper, glass, metals, polymer materials, accumulating in residential buildings, social and cultural
institutions, educational, public, commercial, medical and other institutions. The peculiarity of MSW is that
they are mixed, that is, a mixture of components, in contrast to construction waste, which is mostly
homogeneous [1-4]. The division into separate components of MSW components is called morphological
composition. Mixing of MSW occurs at the stage of their formation, storage, transportation and disposal,
which leads to the formation of harmful chemical compounds that pollute ground water and atmospheric
air [5].

The purpose of the research is to create a working model of a digital device that allows to measure small
linear movements of garbage truck working bodies with high accuracy to study the dynamics of drives and
design new structures of garbage trucks, coordinate the actions of local authorities, business entities and the
population to ensure the implementation of the national program for solid waste management and state
policy in this area, which is aimed at improving resource conservation, reducing the harmful impact of waste
on the environment and human health, creating conditions for separate collection in order to increase the
resource and raw material potential and reduce waste generation.

Research results

Highly efficient MSW Assembly ensures safe containerization and prevents them from being
scattered during transportation by garbage trucks [6-14]. The efficiency of cleaning depends on the degree of
compaction of MSW: the higher the compression level, the more waste can be transported [15].

Two types of garbage trucks for collecting solid waste can be considered for use: garbage trucks with
side and rear loading. However, garbage trucks with rear loading have a larger volume for transporting waste
and achieve a higher level of compaction than garbage trucks with side loading [16, 17]. In addition, rear-
loading garbage trucks are better suited for unloading the recommended 1.1 m3 EURO containers for solid
waste storage. There are two different types of garbage trucks for collecting solid waste with a rear loading:
standard garbage trucks with a rear loading with a movable formoutrimuvachem and garbage trucks with a
rotary rear loading. Cars from European manufacturers for waste collection with a rotary rear loading are
available, but their purchase price and maintenance costs are high. Standard vehicles for collecting solid



waste with a rear loading are recommended for use, which are assembled on the basis of Russian or
Belarusian chassis and with a mobile formoutrimuvach, since they work productively in Ukraine and are
more affordable than cars with a rotary drum [18, 19].

In order to improve the operation of garbage collection equipment, a working model of a digital
device is proposed, which allows measuring small linear movements of the working bodies of a garbage
truck with high accuracy, with the output of measurement results on a computer screen in real time and
minimal resource costs. The principle of operation of this displacement sensor is based on the moire effect,
which is an interference pattern formed when two periodic grid patterns, lattices or lattice patterns are
superimposed. Elements of two repeated drawings follow with slightly different spatial frequency and,
overlapping each other, form dark and light moire stripes. The sensor model used grids with opaque (black)
and transparent stripes. When moving one of the grids relative to the other or when turning at a certain angle,
there is a movement of overlapping areas with a certain frequency. With small relative displacements of the
lattices, there is significantly more movement of the overlap areas themselves, which allows them to be fixed
[20]. Moire regions are fixed by two optrons with an open channel. In the demonstration model, a 0.5 mm
offset of the lattices results in a 9.3 mm offset of the interference pattern. The block diagram of the sensor is
shown in Fig. 1 and consists of three main parts: a switching unit with a personal computer, a block for
reading the state of optoelectronic pairs, and a block for switching optoelectronic pairs.
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Fig. 1. Block diagram of the sensor of small linear displacements on the moire effect

To determine the direction of movement, two optoelectronic pairs are used, the state reading unit of
which records the sequence of changes in the States of the optrons. Depending on which of the optrons first
changed its state, the direction of movement of the grid is fixed. From the reading block through the
switching block from the PC to the computer, a command is sent to increase/decrease the display of the
transition counter, which counts how many light or dark moire spots the optocouplers have detected. At this
time, the computer is running a program that receives commands from the device. The result of counting the
click counter is multiplied by 0.5 mm, and the current result is displayed on the computer screen. The
measurement accuracy is determined by the spatial period of the grid. The General view of the current model
of the linear displacement sensor on the moire effect is shown in Fig. 2.

Fig. 2. General view of the current model of the linear displacement sensor on the moire effect

The current model of the linear displacement sensor on the moire effect can be installed on the equipment
panel for handling solid waste. Construction and repair waste [1-4] is too large to be placed in containers for
storing household waste, and in any case requires separate management. Such waste should be collected at
the request of residents and legal entities using specially equipped vehicles (container garbage trucks) and
containers, as shown in Fig. 3 [21, 22].



Fig. 3. Container garbage truck for containers with a volume of 7.6 m® for collecting large-sized waste

Conclusions

Thus, the current model of a digital device is proposed, which allows to measure small linear movements
of the working bodies of a garbage truck with high accuracy, with the output of measurement results on a
computer screen in real time and minimal resource costs, which can be used to study the dynamics of drives
and design new structures of garbage trucks.
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