UDC 629.361.3
V. V. Hrynchuk

PROSPECTS FOR THE USE OF MODERN TECHNOLOGIES FOR
MONITORING THE LOCATION OF GARBAGE TRUCKS

Vinnytsia National Technical University

Anomauin

B pobomi posensanymo nepcnekmugu UKOPUCMAHHS MEXHONI02IU 8IOCTIOKO8YS8AHHS MICYCHONOICEHHS CMIMMEBO3LE
ma nepesacu, sKi 0ocseaomvbcsi 3a ix donomoeorw. Haoano xapaxmepucmuxy ocHoHux eumoe, HeoOXiOHux Ois
nooyo0o8u maxux cucmem ma ONUCAHO KOHYENYilo Npunaody, sAKull 6UKOHYE (DYHKYIIO SUSHAYEHHS MICYENONONCEHHS.
cmimmeso3a i nepedae 8uyesKa3ami Oami 01 NOOAIbLULOT iXHbOI 0OPOOKU.

Kuro4oBi cioBa: KoMyHaJIbHUI TPAHCIIOPT, CMITTEBO3, PO3YMHUI TPAHCIOPT, PO3YMHE MICTO, BiJCIiIKOBYBAaHHS
TPAHCIIOPTY.

Abstract

The paper considers the prospects for using technologies for tracking the location of garbage trucks and the
advantages that are achieved with their help. Characteristics of the main requirements required for building such
systems and describes the concept of a device that performs the function of determining the location of the garbage
truck and transmits the above data for further processing.
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Introduction

Along with the problems of solid industrial waste [1, 2], the problem of solid household waste is also
relevant. That is why in cities with developed special-purpose Vehicles, there is an acute problem associated
with the organization of garbage trucks [3-8]. The fact that drivers are often guilty of what I'm doing the fuel
drain, which poses a direct loss of utility services. And it is sometimes impossible to control the operation of
transport, since the total length of the trip of only one garbage truck can be hundreds of kilometers per day
and therefore fuel consumption remains unaccounted for. In addition, there are a number of other things that
negatively affect the work of garbage trucks [9-11], they can include, for example, or earnings by the driver
on the side, or elementary omissions of points with containers. Monitoring can solve all these problems.
After all, only GPS tracking will allow real-time monitoring of the garbage truck, namely, to monitor the
route, speed,and fuel consumption. However, it will be possible to see where and when the garbage truck
was loaded with a container containing accumulated solid waste. All this suggests that GPS monitoring will
be extremely useful for services engaged in cleaning the city, since satellite tracking can dramatically benefit
them. 3G, 4G, LTE cellular networks, wireless data transfer technologies such as Wi-Fi, Bluetooth, LoRa,
NB-IoT, various modules and sensors, such as RFID, GPS / GLONASS and others are used for interaction of
elements involved in road traffic (vehicles, road signs, traffic lights, control and security systems, etc.) [10].

Research results

Almost all companies that have a fleet of vehicles try to control everything related to the operation of
cars. The list of things that can affect such control is quite long. Main features of garbage truck monitoring
systems [11]:

- Fuel control. Any transport company can say with confidence that one of the most expendable parts for
it is fuel consumption. Increased fuel consumption can be caused by two main reasons: either a violation of
the operation of the vehicle, or unfair manipulation of the driver or other persons from the service staff.

Control of functional units of the vehicle. The monitoring system allows you to control the functional
components of the vehicle: opening and closing the cargo compartment, tachometer data, acceleration,
emergency braking.

- Lock the engine. The GPS monitoring system allows you to remotely block the vehicle in case of theft
or other emergency situations.

- Two-way voice communication. The driver of a vehicle with installed GPS monitoring equipment can
make two-way voice communication with the dispatcher.



The main requirements for implementing garbage truck tracking systems [12]:

- GPS modules;

- speed sensors of the vehicle;

- whether the vehicle is connected to the Internet;

- data centers for information processing;

- availability of Internet connection at transport stops.

A variant of the block diagram of the device that will be installed on the garbage truck is shown in Fig. 1.
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Fig. 1. Block diagram of the device for tracking garbage trucks

Important components of an intelligent information system are the microcontroller, GPS module, and loT
module.

The GPS module is used to determine the current location of the garbage truck. Information from the GPS
module is sent to the controller, which displays time and location data on the screen installed on the garbage
truck, and to the 10T module, which sends the received data to a remote server for further processing.

Conclusions

Thus, the introduction of smart technologies for garbage trucks has gained a wide pace of development
due to a number of advantages in the field of ecology and safety, as well as convenience for the driver. This
version of the device for tracking garbage trucks allows you to significantly improve the quality of transport
companies services and has a relatively low cost, which is achieved by its simplicity in comparison with
available developments on the market.

References

1. Jlememe M. C. DneKTpOTEXHHYECKHE MATEPUANbI VIS 3AIMThI OT 3JEKTPOMATHUTHOTO 3arpsi3HEHHsI OKpYKalolel cpesl /
M. C. JlememeB, A. B. Xpuctny // VIHHOBaIlMOHHOE pa3BUTHE TeppUTOpWil : Matepuansl 4-if MexayHap. Hayd.-TIpakT. KOH(.,
26 despamnst 2016 r. — Yepenoser : UI'Y, 2016. — C. 78-83.

2. Kosanbcekuit B. II. OOrpyHTYBaHHS IOUITBHOCTI BHKOPHUCTAHHS 30JIONUIAMOBOTO B’SDKYUOTO JJISI MPUTOTYBAHHS CYXHX
OyniBenbHuX cymimei / B. I1. KoBanecekuii, B. II. Ouepernuii, M. C. Jlememies, A. B. bounap // PecypcoekoHomHi maTepianmy,
KOHCTPYKIIii, OyaiBii Ta copyau. — PiBue : Bunasuuiireo HYBTIII, 2013. — Bumyck 26. — C. 186-193.

3. Bepestok O. B. MaremaTnyHe MOJIETIOBaHHS JUHAMIKHU TiIpONPUBOAY POOOYMX OpraHiB NepeBepTaHHs KOHTeHHepa Iif Jyac
3aBaHTaXEHHS TBEPIUX MOOYTOBHX Biaxo/iB y cMiTTeBo3 / O. B. Bepestok // BicHHK XMeIbHHIBKOTO HAI[IOHAIEHOTO YHIBEPCUTETY.
Texniuni Haykn. — 2013. — Ne 5. — C. 60-64.

4. CaBynsik B. 1. Texniune 3a0e3neueHns 30upaHHsi, IEPEBE3CHHS Ta MiATOTOBKH JI0 TIEPEPOOKH TBEPAUX MOOYTOBUX BiIXOMIB :
moHnorpadis / B. I. CaBymsk, O. B. bepestok. — Bianums, 2006. — 217 c.

5. Berezyuk O. Approximated mathematical model of hydraulic drive of container upturning during loading of solid domestic
wastes into a dustcart / O. Berezyuk, V. Savulyak // Technical Sciences. — Olsztyn, Poland, 2017. — No. 20 (3). — P. 259-273.

6. bepestok O. B. AHaniTHYHE TOCIIHKEHHST MaTeMaTHYHOT MOJIelTi TiAPONPHBOY BUBAHTAKEHHS TBEPIUX MOOYTOBHUX BiIXOIIB
i3 emitreBo3za / O. B. Bepesiok // [Ipomuciiosa rigpasiika i nuesmaruka. — 2011, — Ne 34 (4). — C. 80-83.

7. Bepestok O. B. Onrtumizanis 3aBaHTa)XEHHS TBepAWX MOOyTOBMX BigxomiB y cmitreBodu / O. B. Bepestok // Cucremn
OPUHHSTTS pillleHh B €KOHOMIIIi, TeXHilll Ta opraHizauidHux cdepax : BiJ Teopii 10 NPaKTUKH : KOJEKTHBHA MOHOrpadis y 2 T. —
Masnorpax : APT Cuntes-T, 2014. —T. 2. — C. 75-83.

8. Bepestok O. B. BB xapakTepucTuk TepTs Ha AWHAMIKY TiIpONpPHBOAY BHBAHTaKCHHS TBEPIHX IOOYTOBHX BIAXOXIB i3
cmitteBo3a / O. B. Bepesiok, B. 1. CaBymsix // IIpobiemu Tepts Ta 3HomryBauss. — 2015. — Ne 3 (68). — C. 45-50.

9. Bepesrok O. B. Cucremn npuBojiB poOOYNX OpraHiB MamIvH A8 30MpaHHS Ta IEPBUHHOI IepepoOKH TBEPANUX MOOYTOBUX
Bizxonis / O. B. Bepestok // I[Ipomuciiosa riapasiika i naeBmaruka. — 2017. — Ne 3 (57). — C. 65-72.



10. Berezyuk O. V. Dynamics of hydraulic drive of hanging sweeping equipment of dust-cart with extended functional
possibilities / O. V. Berezyuk, V. I. Savulyak // TEHNOMUS. — Suceava, Romania, 2015. — No. 22. — P. 345-351.

11. Bepestok O. B. IIpuBoj 3HEBOJHEHHS Ta YIUiIIbHEHHs TBEpANX MOOYTOBUX BiaxoaiB y cmitTeBo3i / O. B. bepesiok // Bichuk
ManMHOOyyBaHHs Ta TpaHcnopty. — 2016. — Ne 2. — C. 14-18.

12. Internet of things connected transportation [Enextponnuit pecypc]. - Pexum JIOCTYILY:
http://www.businessinsider.com/internet-of-things-connected-transportation-2016-10 — Ha3ga 3 ekpaHa.

13. How the internet of things improves public transportation for passengers [Enexrponnuii pecypc]. — Pexxum mocrtymy:
http://www.davranetworks.com/news/how-the-internet-of-things-improves-public-transportation-for-passengers — Ha3sa 3 expana.

14. Lavanya R. A Smart Information System for Public Transportation Using loT / R. Lavanya, K. Sheela Sobana Rani,
R. Gayathri, D. Binu // International Journal of Recent Trends in Engineering & Research. — 2017. — Volume 03, Issue 04. —
P. 222-230.

Tpunuyk Bnaoucnae Bikmoposuu — crynent rpynu TTK-18wm, dakynbrer IHpokoMyHiKanii, pagioeseKTPOHIKHY Ta
HAHOCUCTEM, BiHHMIbKHIT HALlIOHATBHUI TeXHIYHUM yHiBepcuTeT, Binnuis e-mail: vlad.hrynchuk@gmail.com

HaykoBuii xepiBauk: Bepestok Onez Bonooumuposuu — KaHAMIAT TEXHIYHMX HAYK, NOLECHT, MOLEHT Kadeapu
0e3IeKH KUTTENISUIPHOCTI Ta TeJaroriku 0e3mexu, BiHHUIBKIA HAIliOHAIBHUH TeXHIYHUN YHIBEPCHTET, M. BiHHMIIA, €-
mail: berezyukoleg@i.ua.

Hrynchuk Vladyslav V. — student of Faculty for Radio Engineering, Telecommunication and Electronic Instrument
Engineering, Vinnytsia National Technical University, Vinnytsia, e-mail: vlad.hrynchuk@gmail.com
Supervisor: Bereziuk Oleg V. — Cand. Sc. (Eng), Associate Professor, Associate Professor of the Department of Life
Safety and Safety Pedagogics, Vinnytsia National Technical University, Vinnytsia, e-mail: berezyukoleg@i.ua.



