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Abstract
A new type of wireless computer network is presented in this article. This
wireless network, for data transmission, uses visible light, and does not use inten-
sity modulation of optical sources, such as light-emitting diodes and etc. Thus rep-
resented wireless network differs substantially from wireless networks covered by
the existing IEEE standards of 2017, and its ongoing revisions, for visible-light
communication (VLC) technologies, Li-Fi technology and optical camera commu-
nication (OCC) technologies. This new wireless technology can be used for the
next generation of wireless communication networks such as 5G networks.
Keywords: wireless network, optical communications, IEEE 802.15.7,
VLC, OCC.
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AHHOMayus
BecnpoeodHasi komnblomepHasi cemb HOB020 muna npedcmaeneHa 8 3moli
cmambe. Oma becnpo8oOHas cemb 0/ nepedayu OAHHbIX UCNO/Ab3yem 6UOUMDIL
cgem U He ucno/nb3dyem MOOYIAYUK ONMUYecKUX UCMOYHUKO8 c8emd, MAKux Kak
c8emoouodbl u m.0. Takum obpaszom, npeocmaeneHHass b6ecnpogooHas cemb cyuje-
CmeeHHO omauuaemcsi om 6ecnpo8oOHbIX cemell, OX8AUEHHbIX CYyUWjecmayloujumu
IEEE cmaHdapmamu 2017 200a u ux HO8bIMU pedakyusimMu, pazpabamblearoujumu-
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cs 8 Hacmosiwee 8pems, 045 MmexHoA02ull nepedauu OAHHbIX NOCPeoCmeoM
guoumozo ceema (VLC), mexHonozuu Li-Fi u mexHonozuli nepedauu OaHHbIX NO-
cpedcmeom onmuueckux eudeo kamep (OCC). Oma Hoeass becnpogoOHasi MexHOo-
Ao2usi Moxcem Oblmb UCNO/b308aHA 0/151 6eCNPOBOOHBIX KOMMYHUKAYUOHHbIX cemell
cnedyrouje2o nokoneHusl, makux kak 5G cemu.

KiroueBble c/10Ba: OecripoBoziHasi CeThb, ONTHUYeCKUe KoMMYyHUKaruu, [EEE,
802.15.7, VLC, OCC.

Introduction

The definition of “wireless” introduced by the Alliance for Telecommunica-
tions Industry Solutions (ATIS). This definition specifies that wireless is “descrip-
tive of a network or terminal that uses electromagnetic waves (including RF, in-
frared, laser, visible light and acoustic energy) rather than wire conductors for
telecommunications” [1].

VLC, Li-Fi and OCC technologies, for data transmission, use visible light,
and transmit data by intensity modulating optical sources, and, at the receiver, the
signal is detected by a photodiode or video camera. Standard IEEE 802.15.7-2011
[2] establishes VL.C technology, and specifies the use of VL.C technology for wire-
less personal area networks (WPAN). The ongoing IEEE 802.15.7 revisions, in-
cluding VLC, Li-Fi and OCC technologies, are considered in [3, P. 4574-4594].

One of the main demerits of VLC, Li-Fi and OCC technologies, is that
sometimes these technologies do not to produce reliable signal detection because
of the presence of external light sources such as sunlight. This demerit can be re-
duced by using special equipment such as optical and color filters.

A new type of wireless computer network is established in [4]. This wireless
network, for data transmission, uses visible light, and does not use intensity modu-
lation of optical sources, and, at the receiver, the signal is detected by a video cam-
era. Therefore this new wireless technology is not covered by the existing IEEE
standards of 2017, and its ongoing revisions, for VLC, Li-Fi and OCC technolo-
gies. At the same time this new technology is wireless according to the ATIS's defi-
nition of “wireless”, because video camera, used to receive signal, is capable of re-
ceiving only visible light.

Features of new wireless technology

Consider the main principles of this wireless technology including simplex
wireless data communications as well as duplex wireless data communications.
Proposed technology uses visible light to carry information, and can be used for
free-space optical communications.

The idea is to use vibration generator instead of optical sources for data
transmission. The definition of “vibration generator” is formulated in [5], and it
specifies that: “vibration generator is any device for applying a controlled motion
to the mounting surface of a transducer”. Vibration generator has a contact surface,
and creates controlled mechanical motions of this contact surface. There is a great
variety of vibration generators used as a vibrating alert in communications devices,
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and usually almost every mobile phone includes a vibration generator and a video
camera. Usually, a vibration generator built-in a mobile phone can generate a
vibration with frequency of about 180 Hz. Vibration generators used in medical
ultrasonography can generate a vibration with frequency of about 18 MHz.
Vibration generators used in acoustic microscopy can generate a vibration with
frequency of up to 4 GHz.

Network node equipment of each node of this network comprises a computer
with connected video camera and vibration generator. The video camera is used as
a receiver, and the vibration generator is used as a transmitter. The computer
confers the ability to control the operations of the connected vibration generator
via the transmission of vibration generator's operating modes to this vibration
generator. Each vibration generator confers the ability to create controlled
mechanical motions of its contact surface, in accordance with the received set of
vibration generator's operating modes. Proposed wireless technology, as well as
OCC, uses a video camera that comprises a two-dimensional array of photodiodes
(PD) to detect visible light. And PD communications support the required 5G data
rate level using the advanced techniques [3, P. 4574-4594].

Proposed wireless technology [4], for detecting signals, can use the same
equipment as uses OCC technology, including a rolling shutter camera based OCC
systems. Therefore the network architecture of this new wireless technology is
very similar to the network architectures of VL.C, Li-Fi and OCC networks. Thus,
proposed wireless technology supporting the required 5G data rate level, can be
used for 5G wireless networks.

Simplex wireless data communications within new wireless technology

At fist, consider simplex wireless communication with a point-to-point data
communication technique. Transmission of electronic messages from one node to
another node of this computer network is produced over the wireless
communication channel (through simplex wireless communication), designed for
the transmission of electronic messages from the source computer to the receiving
computer.

Each wireless communication channel of this computer network transmits
data as follows. Initially, the video camera, connected to the receiving computer, is
set up to receive images of the contact surface of the vibration generator, connected
to the source computer. Then an electronic message, which is transmitted, is en-
coded in the form of a finite sequence of vibration generator's operating modes, us-
ing a code satisfying the unique decoding condition. Then, controlled mechanical
motions of the contact surface of the vibration generator are created, in accordance
with the finite sequence of vibration generator's operating modes, representing
transmitting electronic message.

Then the receiving computer gets the images of the contact surface of the vi-
bration generator, receiving by the video camera. Then, from these images, using
computer vision algorithms (such as algorithms of motion analysis and object
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tracking) implemented in software such as the Open Source Computer Vision Li-
brary (OpenCV) [6], the receiving computer obtains the finite sequence of vibra-
tion generator's operating modes. Then this finite sequence is decoded, and the
transmitted electronic message is obtained.

Duplex wireless data communications within new wireless technology

Since video camera and vibration generator work independently then duplex
wireless communication with point-to-point data communication technique, works
by using two simplex wireless communications. Initially, the video camera, con-
nected to the first computer, is set up to receive images of the contact surface of the
vibration generator, connected to the second computer. And the video camera, con-
nected to the second computer, is set up to receive images of the contact surface of
the vibration generator, connected to the first computer. Then data transmission
from the first computer to the second computer, and from the second computer to
the first computer can be implemented independently by using two different sim-
plex wireless communications. Thus, duplex wireless communication, with bi-di-
rectional point-to-point communication, is implemented.

Conclusion

Proposed wireless technology can also implement a bi-directional multiuser
communication, such as point-to-multipoint communication, and can be used for
communications devices [7], UAVs [8], though there exist alternative approaches
[9], [10]. New wireless technology provides full user mobility, and, like OCC tech-
nology can be used for 5G wireless networks. There is the great potential of pro-
posed wireless technology in implementing the next generation of wireless com-
munication networks such as 5G networks.
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