«Young Scientist» ®* Ne 2 (54) * February, 2018

UDC 531.7.08

15

THE ROLE OF TECHNOLOGY OF PROFESSIONAL INTERACTION
OF «INTERNET THINGS» WHEN MEASURING MECHANICAL QUANTITIES
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In our time, the need for separate use of measuring devices has significantly decreased.

This trend is characterized by two major changes in the world of electronic devices:

1. In modern devices, sensors have ceased to be independent systems or separate devices and are part of
them (in their everyday life they are tablets and smartphones, and in the production they are sensory

measuring networks).

2. Measurement systems themselves have ceased to be of interest. They are an integral part of the system,
which also includes technologies for processing, measuring, storing and forecasting measurements.

An example of using such technologies is «Internet of Things», which can be considered as one of the IT-tech-
nologies that improve professional interaction, due to the shared use of this or that group of people.
Keywords: Internet things, measuring devices, mechanical values, professional interaction, sensors.

Formulation of the problem. Today there is
a decisive transition from individual measur-
ing instruments to intelligent measurement systems
of the future generation. In such systems can si-
multaneously provide coordinate services, weather
forecast, and calorie measurement (based on what
distance people overcame and at what speed).

Over time, cloud service access for historical
data analysis, processing, and creation of metrics
has also been added for further research (for ex-
ample, Microsoft Azure Cloud Services).

Among this diversity of services one important
problem is highlighted: the need for the rapid im-
plementation of a measuring system, which will
include both a monitoring system, an information
flow management system, and a system that will
be responsible for collecting and processing data
for them in a professional interaction (shared use
for better coordination of actions).

A good solution for such different requirements
is the computerized measurement system. They
consist of geographically distributed autonomous
devices and their intelligent sensors related to
them: temperature, sound, vibration, time posi-
tioning, etc., they can freely compete with existing
measurement systems, and also serve as an ad-
dition to any existing measurement system with
a professional interactions.

Analysis of recent research and publications.
One of the advantages of computerized measure-
ment systems is that a cloud-based metering serv-
er collects data from multiple sensors located in
a particular area [4-6, 9].

Thus, one can determine the measurement er-
ror of each of the sensors, relative to the average.
If it is known that at present, there are no factors
on certain areas of this territory that can affect
the parameter under study.

The computerized system of measuring mechan-
ical quantities makes it possible to construct a meas-
uring space for the organization of a monitoring and
management system, combining the possibility of
removing indicators from sensors, unification of the
interface of measuring devices, and the continuous
monitoring of the state of those buildings of techni-
cal or strategic importance. Sensors measuring var-

ious chemical, biological and physical quantities use
a wide range of methods of sensing.

The action of the probing creates an output sig-
nal, using the transduction process, which must be
processed and transmitted to the network. Sensors
that are able to recognize, measure and output
data through a bus are commonly regarded as in-
telligent sensors in one package.

Selection of previously unsettled parts of the
general problem. Possibilities of such intelligent
sensors can be further increased taking into ac-
count functions: radio communication, remote con-
trol and intelligent sensor systems management.
Sensors measuring various chemical, biological and
physical quantities use a wide range of methods of
sensing [4-6, 9].

Sensory computerized systems for measuring
mechanical magnifications extend the capabilities of
intelligent sensors by adding additional features such
as communication (wired and wireless), display, cabi-
nets and fasteners, remote control and security.

The purpose of the article. The main purpose
of this work is to develop a concept for deploying
technology «smart home» for professional interac-
tion (family members).

Presenting main material. One of the most
popular fields of technology «Internet of Things» is
a computerized system for measuring mechanical
quantities «Smart house» [1].

Any person in the house, apartment or office is
important to feel comfortable and safe. It is these
two tasks, plus the aesthetics of the appearance of
devices — and there are the main target installa-
tions, which are oriented system «Smart Home».
Intelligent automation controls all engineering sys-
tems in the house, allowing a person to centrally
establish a comfortable one for him — tempera-
ture, humidity, illumination in rooms, zones, and
provides security [8].

The Intelligent Home system provides a mech-
anism for centralized control and intellectual man-
agement in residential, office or public premises.

The Intelligent Home system should include the
following automation objects.

- Lighting management.

- Electric drives.
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- Climate control.
- Ventilation system management.

Fig. 1. Structure of the Smart House Technology

Centralzzed system management.
- Home theater.

+ Multiroom.

+ CCTV systems.

+ Security and fire alarm.

- Access control systems.

- Load control and emergency conditions.

- Management of engineering equipment with
touch panels.

- Management server.

The system should be able to.

- Manage the necessary system (lighting, cli-
mate, video surveillance, etc.).

- Get access to information on the status of all
life support systems at home (inside or out).

The general scheme of the management system
is as follows.

- Central control processor/main control unit.

Sensors (temperature, illumination, smear,
movement, etc.).

Control devices (dimmers, relays, IR-emit-
ters, etc.).

- Control Interfaces (push-button switches, IR
and radio pulse panels, touch panels, web/wap in-
terface).

Own management network that combines
the above elements.

Controlled devices (fixtures,
home theater components, etc.).

- Auxiliary networks (Ethernet, telephone net-
work, distribution of audio and video).

- Project software.

The main function of the central processor is
to control the devices subordinate to it using the
following interfaces: Ethernet, RS-232, RS-485, IR,
analog and digital I/0, etc.

Also, the central processing unit contains a mul-
ti-tasking operating system, programming tools
and in some cases a web server. The sensors are
located in certain places of the apartment, which
directly or through intermediate devices are con-
nected by a single network. The control interfaces
perform the general control of Smart House sys-
tems [10].
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Fig. 2. Management system «Smart Home»

On its own network management information
from sensors or interfaces comes to the central
processing unit. The CPU software processes the
information received and generates commands for
the control devices [11].

Commands come from both your own network
and the auxiliary. The methods for generating
commands, as well as the form and composition
of the displayed information about the state of
the systems, are laid at the stage of software de-
velopment taking into account the requirements
of the project.

The management system is a combination of
hardware and software that primarily targets
cost-effectiveness, that is, to reduce the user’s po-
tential (electricity, heat), and also provides addi-
tional capabilities, such as presence control.

Sensors for measuring mechanical quantities

Motion sensors

Electronic sensors measure the level of illumi-
nation of the room and, when they reach the giv-
en value, issue a command to turn on or turn off
the lighting (illumination sensors), or directly «see»
that the man entered the room and turn on the
light (motion sensors).

A light-sensitive element blocks the switching
on of illumination with sufficient natural light.
Since, unlike the time relay sensors, motion sen-
sors turn on the light only at the time of the ac-
tual presence of the person in the room, and the
electricity consumption for lighting can be reduced
several times.

For staircases, corridors and lift halls, savings
are further increased by the flow control of light-
ing devices. Infrared motion sensors are also used
in energy saving switches of illumination, taking
into account the planning of the premises. Other
electronic sensors (sensors of presence) can deter-
mine the location of people in the room and only in
this case keep the light on.

The infrared sensor «sees» only the moving per-
son, although this movement may be small — for
example, swinging his hand or nodding his head.

With large delay times, the infrared sensor oper-
ates in the presence sensor mode, that is, it supports
lighting with a long presence in the room of people.

A short delay time is chosen when using infra-
red sensors as a motion sensor in passage rooms.
Electronic light switches can be used both auton-
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omously and in the automated control system,
which is now called «intelligent homen».

ff . /
o >
> L ,f’/

™,

L

-

Fig. 3. Infrared motion sensor

Climate control system
Such a climate control system operates on
the basis of its embedded algorithms, which al-
low maintaining the established parameters of the
air and various climatic zones in the premises at
a minimum cost of energy resources.

Fig. 4. Infrared motion sensor

- A — Ventilators for smoke exhaust and daily ven-
tilation.

- B — Wind detector.

- C — Temperature sensors for daily ventilation.

- D — Automatically unrolling smoke barriers.

- E — Exterior fire alarm centers.

+ F — Air heating.

+ G — Mechanical smoke exhaust.

- H — Fire alarm signal.

- I — Modem connection.

- J — Signal for the building’s central control system.

- K — Rain detector.

The considered system allows to provide execu-
tion of various operations. It uses heating or cool-
ing. This eliminates the simultaneous operation of
the air conditioner and the heating system. An ex-
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ception here may be the presence of a warm floor,
maintaining the set temperature in the lower part
of the air conditioner room.

Such a system provides a reduction in temper-
ature at night in deserted rooms and bedrooms,
which allows you to create comfortable conditions
for sleep, as well as to save energy. In addition,
it gives the opportunity to minimize the work of
equipment and equipment in the absence of own-
ers using the modes of work «day absence» and
«vacation» [10-12].

When the second mode is switched on, the sys-
tem completely switches off the air conditioning
and ventilation system, and the heating system is
output to the minimum power level. Before re-
turning home, it is possible to install in the prem-
ises a comfortable climate regime in advance by
activating the climate control system by telephone
or via the Internet [10-12].

Penetration control

Establishment and removal of apartments from
the security are made using a code panel located in
the vestibule. When opening the front door, a per-
son has 30 seconds to enter the correct code. If the
code is not entered, a smart home will turn on sirens
and send SMS messages to several phone numbers.

Motion detectors located in the kitchen, bed-
room and living room will detect penetration
through the windows. When leaving the apart-
ment it is enough to enter the code on the security
panel and a smart home will not only turn on the
alarm, but also turn off the lighting, will transfer
the heating system to energy-saving.

Control of leakage of water

The breakthrough of water supply pipes is
a very unpleasant event in connection with the
damage not only of its own, but also of neighbor-
ing property. Identify and prevent leakage of wa-
ter will also help a smart home.

Controlled areas include bathrooms and kitch-
ens, that is, those rooms where water pipes pass.
The breakthrough of the pipe or overflow of water
through the edges of the shell is fixed with the
help of special sensors. In case of leakage, a smart
home will block the access of water to the apart-
ment and send SMS messages to specified phones.

Conclusions and suggestions. A control system
for a smart home was chosen, which is a set of
control subsystems for individual parameters and
groups of sensors/controllers.

The following control groups were analyzed:

- Lighting — is responsible for controlling the
illumination of the house, interacting with the
group of finding.

- Energy saving — optimizes device performance.

- Climate control — regulates temperature and
humidity systems according to the needs of the user.

Penetration — a subsystem of protection
against physical unauthorized intrusion into the
home.

- Find — a subsystem that determines which
room the user is.

- Water leakage — a system for identifying and
eliminating water leakage problems and, accor-
dingly, alerting the user.

- Artificial Intelligence — a system that, based
on the statistics, itself works on behalf of the user
to work on all other systems.
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HarionasbHnii aBialliiiuuii yHiBEepcuTeT

POJIb TEXHOJIOI'TI IPO®ECINMHOT B3AEMOIII «IHTEPHET-PEYEJ»
IIPYI BUMIPIOBAHHI MEXAHIYHUX BEJUYNH

Y Ham yac 3HAYHO 3HMBMUJIACH HEOOXIAHICTE OKPEMOT0 BMKOPUCTAHHSA BUMIPIOBAJIBHIUX IIPUJIAIB.

IIa TeHneHIliaA XapaKTepU3yeTbCs NBOMa OCHOBHMMIM 3MiHaMM B CBiTi eJIEKTPOHHUX IIPUCTPOIB:

1. ¥V cy4yacHMX IPMCTPOAX NaT4UMKM IIepecTasy OyTy He3aJIeKHNMM cucTeMamy ado OKPEMVMM IIPVMCTPOAMM
i € ix yacTMHOIO (y OOYTI Ile IJIAHIIeT Ta CMAaPTQOHY, & Y BUPOOHMUIITBI — Ije CEHCOPHI BUMMipIOBaJIbHI MEPEesKi).
2. Cami 1o co0i BMMipOBaJIbHI CMCTEMM TAaKOK II€peCcTaJsy IIPeCcTaBJIATH iHTepec. BoHu € HeBin' emMHOIO ya-
CTVIHOIO CMCTEMM, AKa TaKOK BKJIOYAE TEXHOJIOTI] fy1a 06pobKy, BUMipIOBaHHA, 30epiraHHA Ta IIPOrHO3yBaHHHA
BUMIipIOBaHb.

IIpuksnazoM BMKOPMCTAHHSA TaKMX TeXHOJIOr € «IHTepHeT pedeli», AKy MOKHaA PO3IVIANATH, AK OOHY i3
IT-TexHoJIOrM, 110 ITOKpAILye MPodeciiiHy B3a€MOJII0, 3aBIAKN CILJIBHOMY BMKOPMCTAaHHIO Ti€I0 UM IHIIIOIO
TPYIOI0 JIIOZEI.

KurouoBi cioBa: IHTepHeT pedell, BUMIpIOBaJIbHI IpMyany, MeXaHIUHI BeJW4MHN, IpodeciliHa B3aeMoIisd,
JaTYVKIL
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HaI.lI/IOHaJIbeII?‘[ aBI/IaL{MOHHbIﬁ YHUBEPCUTET

POJIb TEXHOJIOTUIV IPOPECCUOHAJIBHOI B3AMMOJIENCTBU
«IHTEPHET-BEIIEN» ITPU USMEPEHUN MEXAHNYECKRUX BEJINYNH

AnHOTaA

B mamre BpemMaA 3HaUMTENBHO CHM3MIACH HEOOXOAVMMOCTD OTHEIbHOTO JICIIOJIB30BAHNA M3MEPUTENBHBIX ITPHOOPOB.
OTa TeHAEeHIUA XapaKTepuayeTcsa JBYMs OCHOBHBIMM M3MEHEHUSAMHU B MUPE BJIEKTPOHHBIX yCTPOMCTB!

1. B coBpeMeHHBIX yCTPOMCTBax IaTUMKM IepecTasy ObITb He3aBUCUMMBIMU CHUCTEMaMM WUJIM OTeJbHBIMU
yCTpo¥icTBaMM, M ABJIAETCA UX YACTBIO (B OBITY HTO IJIAHIIETBI M CMapTQOHBI, & B IIPOM3BOACTBE — HTO CEH-
COpHBbIE M3MePUTEeJbHbIE CETH).

2. Camu 110 cebe M3MepUTeIbHbIE CUCTEMBI TaKiKe IepecTasy IPeACcTaBIATh uHTepec. OHM ABJIAIOTCA HEOTBb-
eMJIEMOJ HacTBIO CHCTEMBI, KOTOpad TaKiKe BKJIOYAeT TeXHOJIOIMM IJiA oOpaboTkm, M3MepeHus, XpaHeHNd
VI TIPOTHO3MPOBAHUSA M3MepPeHMI.

IIpuMmepoM 1MCHONb30BaHMA TaKMX TEXHOJOIuI ABJAeTcAa «VIHTepHeT Belleil», KOTOPYIO MOYKHO PaccMaTpy-
BaTb Kak ofHY 13 IT-TeXHOoJIOrNiA, yirydIaiomnyio IpodeccoHaIbHOe B3auMoieiicTBIe, OIarofapsa COBMeCT-
HOMY VICIIOJIb30BAHMIO TOV MJIV VHOM T'PYMIION JIFOIEeN.

RuoueBsble cioBa: VIHTepHeT Bellell, n3MepuUTeJIbHBIE IPUOOPE], MeXaHNYecKle BeJIMUIMHBI, IPpoecCcroHab-
HOe B3aVIMOJENCTBIe, JaTIMKIAL



