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Research of Technical Characteristics of the Easy Net
Everywhere Wireless Network

The results the Easy Net Everywhere wireless network technical characteristics study are presented. The
network nodes with NRF24L01+, NRF24L01+PA+LNA, E01-MLO1DP5 and E01-2G4M27D transceivers were
investigated. The performance study was carried out using a transmitter node, a receiver node, a UART terminal,
a current meter and a logic analyzer. The timing characteristics in different operating modes were investigated.
The current consumption of the network nodes in data transmission mode and in deep sleep mode was measured.
The results of measuring the technical characteristics of the wireless network nodes showed that the Easy Net
Everywhere network has good technical characteristics. Recommendations are given for selecting the bitrate for
nodes to operate in the network. Recommendations are given for selecting transceivers for battery-powered
stand-alone devices.
bitrate, datagram, wireless network, easy net everywhere, network node, network characteristic

Problem statement. Nowadays it is actual to create wireless networks for controlling
remote and spatially distributed objects.

The main requirements for such networks are: low battery current consumption, high
bitrate, stable communication distance between network nodes, traffic crypto-security and
resistance to interference.

Several wireless networks are known such as Z-Wave, ZigBee, LORaWAN. These
networks can solve a certain range of problems subject to a number of constraints. It has been
found that, based on a combination of characteristics, these wireless networks are, in some
cases, not capable of accomplishing their objectives. In order to solve the problem of
controlling remote objects and collecting data from remote objects, the authors created a
wireless network Easy Net Everywhere. The choice of network for the realization of user
projects depends on the main technical characteristics of the network.

Analysis of research and publications. In the process of creating the Easy Net
Everywhere wireless network, the authors analyzed the characteristics of wireless networks
Wi-Fi, Z-Wave, WIMAX, ZigBee, LoORaWAN.

The technical characteristics of the networks that were described in open access
documents were analyzed.

Wi-Fi networking technology is described by the standard IEEE 802.11 [1,2]. The
disadvantage is the long time of connection establishment (up to 10 seconds) and high current
consumption of the node (300 mA and more).

ZigBee technology is described by the standard IEEE 802.15.4 for wireless networks
with routing [3-6]. ZigBee technology allows you to build topologies, star or peer-to-peer
(P2P). If the network topology changes dynamically, the network cannot operate stably. The
maximum communication distance between network nodes is 100 meters.

The Z-Wave network is described in the document ITU-T G.9959 [7-8]. To create
network equipment, you must be a member of the Z-Wave Alliance and have a certificate.
The maximum communication distance between network nodes is 100 meters.

WiMAX technology (Worldwide Interoperability for Microwave Access) described by
the standard IEEE 802.16. The standard defines time-sharing multiple access technology
(TDMA) [9-10]. The technology requires the use of base stations, subscriber stations and

© B.B. Cmipnos, H. B. CmipHosa, 2025

342



ISSN 2664-262X LlenTpansHOyKpaiHChKuii HaykoBui BicHUK. Texniuni Hayku. 2025. Bum. 12(43), 4. ]

other network equipment.

LoRaWAN technology, has both advantages and disadvantages [11-13]. The
advantages include a radio transmission distance of up to 10 km in open terrain.
Disadvantages: data transmission delay can reach several tens of seconds and low bandwidth
0,3-50 Kbps.

The works [14-16] present the implementation of Easy Net Everywhere network
architecture and the main differences from the considered technologies. The results of
analyzing the main characteristics of wireless networks are presented in Table 1.

Table 1 - Main characteristics of wireless networks

Parameter Z-Wave Zigbee LoRa Easy Net Everywhere
Transmitter . 0 dBm/ 0 dBm/ 1o 30 dBm/ 1o 27 dBm/
STIEEPOWEE | | mw 1 mW 1000 mW 500 mW
Communication
range between up to 100 m up to 100 m up to 10 km up to 10 km
network nodes
. 250 Kbps;
Transmission speed | 100 Kbps 250 Kbps up to 19.2 Kbps o1 Mbps; 2 Mbps
. Tx: 1% 1 ms to tens of
Transmission delay Rx: 99% <5 ms seconds e <1ms
Number of channels | 16 16 127 127
Mobility of nodes low low low ® high
Difficulty of .
installation average average high e low

Object orientation

devices and

devices and

devices and

e humans, devices

Sensors Sensors Sensors and sensors
Text messaging ® ecTh, 150
using Bluetooth no no no OaifT/TpaH3aKmys
ereless uset no no no e Bluetooth/BLE
interfaces
e there is,
GPS Navigation no no no T GPS/GLONASS/
Galileo/Beidou
Drone control unsuitable unsuitable unsuitable e suitable

Note: ® — network advantage Easy Net Everywhere.
Source: developed by the authors sourced [3-6], [7-8], [11-13],[16]

The problem is the lack of publicly available data on the technical characteristics of
this network.

Task statement. In order to publish information about the characteristics of the Easy
Net Everywhere network, the following characteristics of the network nodes should be
investigated:

total transmission time of a datagram with receipt acknowledgement;

total transmission time of a datagram without receipt acknowledgement;

time during which the radio channel is busy during datagram transmission;

current consumption of the network node in the data reception mode;

current consumption of the network node in data transmission mode;

current consumption of the network node in deep sleep mode.

The research results presentation. The study of Easy Net Everywhere wireless
network characterization was carried out using the following transceivers:

NRF24L01+, NRF24L01+PA+LNA (Fig. 1);
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transceivers EO1-MLO1DPS5, E01-2G4M27D (Fig. 2).

Figure 1 - NRF24L01+ and NRF24L01+PA+LNA transceivers

Source: https://www.joom.com

The NRF24L01+ (LoRa) transceiver has a power of 0 dBm, which enables stable
communication between network nodes up to 350 meters away in the Easy Net Everywhere
network (declared value: 100 m).

The NRF24L01+PA+LNA (LoRa) transceiver has a power of 20 dBm, which enables

stable communication between network nodes up to 6000 meters away in the Easy Net
Everywhere network (declared value: 1000 m).

Figure 2 - Transceivers EO1-MLO1DP5 and E01-2G4M27D

Source: https://www.cdebyte.com

The EO1-MLO1DPS5 transceiver has a power of 20 dBm, which enables stable

communication between network nodes up to 5000 meters away in the Easy Net Everywhere
network (declared value: 2100 m).

NRF24L01+PA+LNA transceiver has a power of 27 dBm, which can establish stable
communication between network nodes at a distance of up to 10000 meters in the Easy Net
Everywhere network (declared value: 5000 m).

The tests were conducted with an SMA antenna, which has a gain of 3 dBi (Fig. 3).

Figure 3 - Transceiver antenna

Source: https://www.manfrottospares.com

In the Easy Net Everywhere network, datagrams are transmitted in two modes:

datagram with receipt acknowledgement;

datagram without receipt acknowledgement.

In the with receipt acknowledgement mode, delivery of the datagram to the receiving
node is guaranteed (Fig. 4a). This mode is used in network applications where data loss is
unacceptable.

In the case when the node-transmitter cannot receive an acknowledgement for the
transmitted datagram (Fig. 4b), several more attempts are made to retransmit the datagram.

Mode without acknowledgement of reception does not guarantee lossless data

delivery. The mode is used in network applications in which data is transmitted in a
continuous stream.
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This mode is useful for transmitting large amounts of data, such as surveillance
camera images, drone control, etc.

Data . " Data
Gl No ACK («
.}}:} ACK + Telemetry (8 b} ( -])) ix (

® ® ®

a) b)
Figure 4 - Datagram transmission modes

Source: developed by the authors

A measurement scheme (Fig. 5) was used to investigate the performance of the Easy
Net Everywhere wireless network. The datagram with a specified period is received by the
node-transmitter using the UART interface. The transmitter node transmits the datagram to
the receiver node.

The received datagram is shown on the terminal display. The UART:Tx, UART:Rx
and RF:Transmit signals are fed to a logic analyzer, which is used to measure the timing
characteristics.

Node: 111.201 MNode: 111.202

(((. .‘,)) (({. .)))

Transmitter Receiver

Data UART TERMINAL
UART

UART:Rx Saleas Logic 2

UART:Tx

RF:Transmit

Figure 5 - Measuring Easy Net Everywhere wireless network characteristics

Source: developed by the authors

The structure of the Easy Net Everywhere network datagram is shown in Fig. 6.

81
k

T2 ta

UART Data RE Data Transmit Data UART
Data IN | encryption decryption | Data OUT

Figure 6 - Easy Net Everywhere network datagram structure
Source: developed by the authors

where:

t| — total transaction time;

to — data encryption time;

t3 — radio transmission time.

The authors have measured time characteristics in the mode with receipt

acknowledgement. The dependence of temporal characteristics on bitrate and datagram length
was obtained. The measurement results are presented in Table 2.
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Table 2 - Mode with acknowledgement of datagram receipt. Dependence of time
characteristics on bitrate and datagram length

RF 30 bytes 60 bytes 120 bytes 150 bytes

bitrate ttms |[toms | tzms | ttms |toms | tzms | tims | t,ms | tzms | t;ms | t, ms [t3 msS
9,1 10,2 | 0,8 7,2 13,8 | 0,8 11,5 | 24,1 |0,8 19,5 | 28 0,9 23,6
1 Mbps 7,0 0,8 5,3 10,5 | 0,8 7,9 17,8 |0,8 13,0 | 21,0 | 0,9 15,7
2 Mbps 6,4 0,8 4,8 9,7 0,8 7,4 16,5 | 0,8 12,1 | 19,8 | 0,9 14,7

Source: developed by the authors

The authors have measured the time characteristics in the mode without receipt
acknowledgement. The dependence of temporal characteristics on bitrate and datagram length
was obtained. The measurement results are presented in Table 3.

Table 3 — Mode without acknowledgement of datagram receipt. Dependence of time
characteristics on bitrate and datagram length

RF 30 bytes 60 bytes 120 bytes 150 bytes

bitrate ttms |[toms |tzms | ttms |toms | tsms | tims | toms | tzms | t;ms | t, ms [t3 ms
250 Kbps | 5,6 0,8 4,2 8,8 0,8 6,9 15,5 [ 0,8 11,2 183 | 0,9 13,4
1 Mbps 4,2 0,8 2,9 6,5 0,8 4,3 11,4 |0,8 7,0 13,5 | 0,9 8,5
2 Mbps 3,9 0,8 2,6 6,0 0,8 3,9 10,5 | 0,8 6,1 12,2 | 0,9 7,4

Source: developed by the authors

The results of the Easy Net Everywhere network data rate measurement are presented
in Table 4.

Table 4 - Actual data transmission speed in Easy Net Everywhere network

UART, baud | Datagram RF bitrate Period of datagram Transmission speed
length transmission

921600 150 bytes 250 Kbps 15 ms 10 kB/s

921600 150 bytes 1 Mbps 10 ms 15kB /s

921600 150 bytes 2 Mbps 10 ms 15kB /s

Source: developed by the authors

The authors also measured the current consumption of the transmitter node.
Measurement conditions:

Transceivers: NRF24L.01+; NRF24L01+PA+LNA; EO1-MLO1DP5; E01-2G4M27D.

Bitrate: 250 Kbps; 1 Mbps; 2 Mbps. Datagram length: 150 bytes. Modes: without
receipt acknowledgement (AT+ASK-). Period of datagram transmission T =20 ms; with
receipt acknowledgement (AT+ASK+). Period of datagram transmission T = 30 ms, 100 ms;
bluetooth (AT+BLE-): switched off. The measurement results are presented in Table 5.

Table 5 - Transmitter node current consumption

Transceiver T=20ms /ACK- / T=30ms /ACK+/ T =100 ms/ACK+/
I, mA I, mA I, mA
250 1 2 250 1 2 250 1 2
Kbps | Mbps | Mbps | Kbps | Mbps | Mbps | Kbps | Mbps | Mbps
NRF241L01+ 45 40 42 43 43 43 44 44 44
NRF241L01+PA+ILNA | 108 62 56 76 59 52 69 56 55
E01-MLO1DP5 93 55 49 63 50 47 60 48 47
E01-2G4M27D 365 112 84 170 83 70 120 72 61

Source: developed by the authors

346




ISSN 2664-262X LlenTpansHOyKpaiHChKuii HaykoBui BicHUK. Texniuni Hayku. 2025. Bum. 12(43), 4. ]

Conditions for measuring the current consumption of a network node in deep sleep
mode: Transceivers: NRF24L01+; NRF24L01+PA+LNA; EO1-MLO1DP5; E01-2G4M27D.

Measurements: current consumption in idle mode (transceiver is switched on);
current consumption in deep sleep mode (transceiver is switched off); current consumption in
deep sleep mode (transceiver in receive mode).

The measurement results are presented in Table 6.

Table 6 - Transceiver idle and deep sleep current consumption
Transceiver Standby Mode, I mA | Deep sleep mode, | uA/mA

Transceiver OFF | Transceiver ON

(reception mode)
NRF24L01+ 43 1 uA 15 mA
NRF24L01+PA+LNA | 52 2 uA 23 mA
E01-MLO1DP5 44 2 uA 15 mA
E01-2G4M27D 52 9.7 mA 22 mA

Source: developed by the authors

The time when the transmitter node enters the deep sleep mode. It was measured from
the moment of sending the AT command "AT+Sleep.Tx" to the moment when a logical "1"
appears on the GPIO_ NUM_ 33 pin of the controller.

Time for the transmitter node to come out of deep sleep mode. It was measured from
the moment the "#" character was sent to the node to the moment the logical "0" appeared on
the GPIO_NUM 33 pin of the controller.

Time for the receiver node to enter deep sleep mode. It was measured from the
moment of sending AT-command "AT+Sleep.Rx" to the moment of appearance of logical "1"
on the GPIO_NUM 33 pin of the controller.

Time for the receiver node to come out of deep sleep mode. It was measured from the
moment the "#" symbol was sent to the transmitter node to the moment the "(@ Ready"
message appeared on the UART output of the receiver node.

Time of nodes readiness for data exchange when leaving the deep sleep mode. It was
measured from the moment the "#" character was sent to the transmitter node to the moment
the "@ 202 Ready " message appeared on the UART output of the transmitter node.

The measurement results are presented in Table 7.

Table 7 - Time of nodes entering and leaving the deep sleep mode

Measured parameter Transmitter node | Receiver node
Entering deep sleep mode 1,6 ms 1,6 ms
Exiting deep sleep mode 88 ms 90 ms
Readiness to data exchange 200 ms

Source: developed by the authors

Conclusions. The study results of the Easy Net Everywhere wireless network nodes
technical characteristics showed that the Easy Net Everywhere network has high technical
characteristics. The specification values depend on the transceiver used, datagram length,
bitrate, operating mode and datagram transmission period. All transceivers have the same
quiescent current consumption characteristics. In transmit mode, the current consumption
increases. In deep sleep mode, all transceivers except the E01-2G4M27D transceiver consume
current up to 2 uA, so these transceivers can be recommended for use in battery-powered
stand-alone devices. The E01-2G4M27D transceiver consumes 9.7 mA in deep sleep mode,
so its use is not rational in battery-powered devices. A good choice of transceiver for Easy
Net Everywhere nodes is the NRF24L0O1+PA+LNA. The optimum bitrate for transceiver
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operation is 1 Mbps. The resulting wireless network specifications of the Easy Net
Everywhere network are incomplete. There is no data available on the maximum distance of
stable communication between network nodes. Therefore, the goal of further research is a
series of tests that will obtain data on the maximum communication distance of nodes in the network.

Lis
1.

2.

3.

»—@E)o

11.

12.
13.
14.

15.

16.

t of references
Brian Verenkoff Understanding and Optimizing 802.11n. Buffalo Technology. July 2011. 8§ p. URL:
https://www.lmi.net/wp-content/uploads/Optimizing_802.11n.pdf (reference date : 16.04.2025).
Wi-Fi Alliance® introduces Wi-Fi 6. URL: https://www.wi-fi.org/news-events/newsroom/wi-fi-alliance-
introduces-wi-fi-6 (reference date : 12.01.2025).
IEEE 802.154-2020 - IEEE Standard for Low-Rate Wireless Networks. Standards Committee : C/LM -
LAN/MAN  Standards Committee. 2020.05.06. URL: https://standards.ieee.org/standard/802 15 4-
2020.html (reference date : 12.01.2025).
IEEE 802.15.2-2003 - IEEE Recommended Practice for Information technology - Local and metropolitan
area networks. Standards Committee : C/LM - LAN/MAN Standards Committee. 2003.06.12.
URL: https://standards.ieee.org/standard/802 15 2-2003.html (reference date : 16.04.2025).
IEEE 802.154-2020 - IEEE Standard for Low-Rate Wireless Networks. Standards Committee : C/LM -
LAN/MAN  Standards Committee. 2020.05.06. URL: https://standards.ieee.org/standard/802 15 4-
2020.html (reference date : 12.01.2025).
P802.15.42/D06, Jan. 2020 - IEEE Draft Standard for Low-Rate Wircless Networks Amendment :
Enhanced High Rate Pulse (HRP) and Low Rate Pulse (LRP) Ultra Wide-Band (UWB) Physical Layers
(PHYs) and Associated Ranging Techniques. Jan. 2020. URL: http://libris.kb.se/bib/fr02gv53cvb60ktf
(reference date : 12.01.2025).
Understanding Z-Wave Networks, Nodes & Devices. Vesternet Ltd. 28.01.2020. URL:
www.vesternet.com/pages/understanding-z-wave-networks-nodes-devices (reference date : 16.04.2025).
Recommendation G.9959. URL: http://www.itu.int/rec/ T-REC-G.9959-201202-Ien (reference date : 16.04.2025).
WiMAX Forum. URL: http://wimaxforum.org (reference date : 16.04.2025).
. IEEE Std 802.16™-2009. IEEE Standard for Local and metropolitan area networks - Part 16 . Air
Interface for Broadband Wireless Access Systems. 29 May 2009. URL: https://legal.vvv.enseirb-
matmeca.fr/ download/amichel/%5BStandard%20LDPC%5D%20802.16-2009.pdf  (reference date
16.04.2025).
LoRaWAN™ Specification, N.Sornin (Semtech), M.Luis (Semtech), T.Eirich (IBM), T.Kramp (IBM),
O.Hersent (Actility), V1.0, 2015 January.
LoRaWAN Regional Parameters, RU 864-869MHz ISM Band.
SX1272/73 - 860 MHz to 1020 MHz Low Power Long Range Transceiver, Datasheet, 2015 Semtech Corporation.
Cwmipnos B.B., Cmipaosa H.B., [Tapxomenko FO.M. Be3npoToBa nokansHa Mepesxa kracy Smart Home na
0a3i MOAYNIB CIUIITEpiB-peHiTepiB. 3aeanbHOOEpIHCABHUTE MINCBIOOMUUL  HAYKOBO-MEXHIYHUNL 30IPHUK
Konempyrosanns, eupobHuymeo ma excniayamayis CilbCbKo20Cno0apcbkux mauwun. KpOoNMBHULILKUIA:
OHTY, 2021. Bum 51. C.195-202 (®daxoBe Bumanasa). DOL https://doi.org/10.32515/2414-
3820.2021.51.195-202.
CumipnoB B.B., CwmiproBa H.B. Mob6inmsHa mesh-mMepexxa it ynpaBiiHHA poeM  OO0'€KTiB.
Lenmpanvroyxpaincoxkuii Haykosuil gichuk. Texwiumi nayku. 2023. Bum. 7(38), a.ll. C.3-11 (daxose
BuganHs). DOL https://doi.org/10.32515/2664-262X.2023.7(38).2.3-11.
Cwmipnos B.B., Cmipaosa H.B. IIpaktiuna peanizanist 6e3npoBignoi mepexi «Easy Net Everywhere». M
58 International  security studios : managerial, technical, legal, environmental, informative and
psychological aspects. International collective monograph. Volume I NMBU, Research and
Education. 2024. - 700 p. Oslo, Kingdom of Norway - 2024. C.665 - 697. DOI
10.5281/zenodo.10822120

References

1.

2.

3.

Brian Verenkoff. (July 2011). Understanding and Optimizing 802.11n. Buffalo Technology : website.
Imi.net. Retrieved from https://www.lmi.net/wp-content/uploads/Optimizing_802.11n.pdf.

Wi-Fi Alliance® introduces Wi-Fi 6 (n.d.) : website.wi-fi.org. Retrieved from https://www.wi-fi.org/news-
events/newsroom/wi-fi-alliance-introduces-wi-fi-6.

IEEE 802.15.4-2020 - IEEE Standard for Low-Rate Wireless Networks (2020.05.06). Standards Committee : C/LM
- LANMAN Standards Committee : website.standards.ieee.org. Retrieved from standards.ieec.org/standard802 15 4-2020.html.
IEEE 802.15.2-2003 - IEEE Recommended Practice for InformAtion technology - Local and metropolitan
area networks (2003.06.12). Standards Committee : C/LM - LAN/MAN Standards Committee : website.
standards.ieee.org. Retrieved from https://standards.ieee.org/standard/802 15 2-2003.html.

IEEE 802.15.4-2020 - IEEE Standard for Low-Rate Wireless Networks (2020.05.06). Standards Committee
o C/LM - LAN/MAN Standards Committee. Retrieved from standards.ieee.org/standard/802 15 4-2020.html.

348



ISSN 2664-262X LlenTpansHOyKpaiHChKuii HaykoBui BicHUK. Texniuni Hayku. 2025. Bum. 12(43), 4. ]

6. P802.15.4z/D06, Jan. 2020 - IEEE Draft Standard for Low-Rate Wireless Networks Amendment : Enhanced
High Rate Pulse (HRP) and Low Rate Pulse (LRP) Ultra Wide-Band (UWB) Physical Layers (PHYs) and
Associated Ranging Techniques (Jan. 2020). Retrieved from http://libris.kb.se/bib/ fr02gv53cvb60ktf.

7. Understanding Z-Wave Networks, Nodes & Devices (28.01.2020). Vesternet Ltd. : website. vesternet.com.
Retrieved from https://www.vesternet.com/pages/understanding-z-wave-networks-nodes-devices.

8. Recommendation G.9959 (n.d.). Retrieved from http://www.itu.int/rec/T-REC-G.9959-201202-I/en.

9. WiMAX Forum (n.d.) : website. wimAxforum.org. Retrieved from http://wimaxforum.org.

10. IEEE Std 802.16™-2009. IEEE Standard for Local and metropolitan area networks - Part 16 : Air Interface
for Broadband Wireless Access Systems. 29 May 2009. URL: https://legal.vvv.enseirb-matmeca.fr/
download/amichel/%5BStandard%20LDPC%5D%20802.16-2009.pdf (reference date : 16.04.2025).

11. LoRaWAN™ Specification, N.Sornin (Semtech), M.Luis (Semtech), T.Eirich (IBM), T.Kramp (IBM),
O.Hersent (Actility), V1.0, 2015 January.

12. LoRaWAN Regional Parameters, RU 8§64-869MHz ISM Band.

13. SX1272/73 - 860 MHzto 1020 MHz Low Power Long Range Transceiver. Datasheet, 2015 Semtech Corporation.

14. Smirnov V.V., Smirnova N.V., Parkhomenko YU.M. Bezdrotova lokal'na merezha klasu Smart Home na
bazi moduliv spliteriv-repiteriv. Zahal'noderzhavnyy mizhvidomchyy naukovo-tekhnichnyy zbirnyk
Konstruyuvannya, vyrobnytstvo ta ekspluAdtatsiya sil's'kohospodars'kykh mashyn. Kropyvnyts'kyy: TSNTU,
2021. Vyp. 51. S. 195-202 (Fakhove vydannya). DOI: https://doi.org/10.32515/2414-3820.2021.51.195-202.

15. Smirnov V.V., Smirnova N.V. Mobil'na mesh-merezha dlya upravlinnya royem ob'yektiv.
Tsentral'noukrayins'kyy naukovyy visnyk. Tekhnichni nauky. 2023. Vyp. 7(38), ch.Il. S. 3-11 (Fakhove
vydannya). DOI: https://doi.org/10.32515/2664-262X.2023.7(38).2.3-11.

16. Smirnov V.V., Smirnova N.V. Praktychna realizatsiya bezprovidnoyi merezhi «Easy Net Everywhere». M
58 International  security studios: managerial, technical, legal, environmental, informative and
psychological aspects. International collective monograph. Volume I. NMBU, Research and Education.
2024. - 700 p. Oslo, Kingdom of Norway - 2024. S.665 - 697. DOI 10.5281/zenodo.10822120.

B. B. CmipHnoB, go11., kauj. TexH. Hayk, H. B. CmipHoBa, 1011., KaH[l. TEXH. HAyK
Lenmpanvroykpaincoxkuti HayionaabHul mexniynuil ynigepcumem, M. Kponusnuyvxuti, Yepaina
JocainxeHHs TeXHIYHNX XapaKkTepucTHK Oe3n1poToBoi Mepeski Easy Net Everywhere

MerToto cTaTTi € MyOIiKallisl pe3ysIbTaTiB JOCHIKEHHSI TEXHIYHUX XapaKTEPUCTHK BY3JIB 0€31pOTOBOL
Mmepexi Easy Net Everywhere 3 BUKOpHCTaHHSM HEJOPOTHX 1 JIOCTYITHHUX TpaHCHBEpiB fiamazony 2.4 GHz. Jlns
PO3B'SI3aHHS 3a]a4 3 YHPaBIiHHSA BiIJaJCHUMH Ta PO3IOMIJICHUMH B IPOCTOPI 00'€KTaMM aBTOpaMH B paMKax
HayKOBO-J10CHiTHOT Temn « CTBOpeHHsI MoOibHOT Mepexi 2.4 GHz 3 ananTuBHOIO aMOpP(HOIO TOTIOJIOTI€0 IS
yrpasininas poem BIUJIA 1 poGotorexniuyHmx 00'ekTiB», peectpauiinuii Ne 0120U104088 Oyno crBopeHO
6e3nporoBy Mepexy Easy Net Everywhere.

ABTopamu 0yJ10 IPOBEEHO JTOCTIKEHHS TEXHIYHUX XapaKTEPUCTHK CTBOPEHOT MEpEXi Ta IOPiBHIHHS
iX 13 XapakTepHUCTHKaMM BiloMuX Oe3apoToBux Mepexk. IIpencraBieHO pe3ynbTaTé JOCIHIIKEHHS TEXHIYHHX
XapakTepuCTHK BY31iB Oe3aporoBoi Mmepexi Easy Net Everywhere cmimpHO 3 Tpancuepamu NRF24L01+,
NRF24L01+PA+LNA, EO1-MLOIDP5S i EO01-2G4M27D. [locmiokeHHS TEXHIYHMX XapaKTEPHCTHK
3[iMiCHIOBAJIOCS 3a JONOMOTOIO BY3Jla-liepenaBada, Bysna-npuiiMada, UART-tepMiHany, BHMIpIOBaIbHHX
NIpWJIaJiB Ta JIOTIYHOTO aHaji3aTtopa. byno MOCHifKeHO 4acoBi XapaKTEpUCTUKH MEpEeXi B PI3HUX PEeKUMax
pobotu. Bynmo BUMIPSHO CIIOKMBAaHHS CTPYMY BY3IaMH MEpei B PeKHMI IepeJaBaHHS JaHUX 1 B PEXUMI
rimboKoro cHy. byno BUMIpSHO 4Yac BXOIy By3Jia B PEXUM INIMOOKOTO CHY 1 4ac BHXOJY 3 HbOTO. PesynbTaru
BHUMIPIOBAaHHS TEXHIYHHX XapakTEPUCTHK BY3JiB 0€37pOTOBOI Mepexi mokasaid, mo wepexa Easy Net
Everywhere mMae TexHiuHI XapaKTepHCTHKH, SKi JalOTh 3MOTY BHpIIIYBaTH MIMPOKE KOJIO 3aBIaHb. HaBeneHo
pexkomeHnanii moao BuOopy OiTpeiiTa 1 poOOTH BY3JIB Y MEpexi Ta peKOMeHawii 0,10 BUOOPY TpaHCHUBEPIB
JUT aBTOHOMHUX TIPUCTPOIB, sIKi BAKOPUCTOBYIOTh JKHBJICHHS Bij Oarapeii.

VYnepie Oyno OCHiPKEHO TEXHIUHI XapakTepucTHku OesfaporoBuii Mepexi Easy Net Everywhere.
Pesysnbratu mocnmijpKeHHs IOKa3aid 3HAYHY IepeBary XapaKTepUCTHK JOCIIKYBaHOI MEpEeXi Haj Mepexamw,
PO3MIITHYTUMH Y cTarTi. L{iHHICTh AOCHIIKeHHS TIOJIATae B TOMY, [0 PO3POOHUKH Ta KOHCTYKTOPH NMPHCTPOIB 1
CHCTEM CHELiaJbHOTO MPU3HAYCHHS OTPUMYIOTH 1H(OpMaLiio PO MOXKIMBOCTI AOCIiKyBaHOI Mepexi. OHaxK,
OTpHMMaHI TEXHIYHI XapaKTEPHUCTHKH BY3JiB 0e31poToBoi Mepexi Mepexi Easy Net Everywhere € nenmoBHuMU
6e3 JaHUX PO MAKCHMAJbHY JMCTAHIIIO CTablIbHOTO 3B'S3KY MiX By3JIlaMu Mepexi. ToMy METOI0 TOJabIInx
JIOCTIIJKEHb € OTPHMaHHS JaHUX ITPO MAKCUMAJIbHY IUCTAHIIIO B3a€MOII BY3JIiB MEPEXi.

OiTpeiiT, neiiTarpama, 0e31poTOBa Mepeaka, easy net everywhere, Mepe:xeBHii By30.1, XapaKTe pUCTHKA MepexKi
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