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Abstract 
 

Recently, new devices have been developed for the Internet of Things concept. The devices 
commonly use RF (Radio Frequency) based wireless communication. With the increase in the 
number of devices, the space allocated for the radio frequency band in wireless 
communication fills rapidly. Visible Light Communication (VLC) is an alternative, secure and 
economical communication technology that uses light instead of radio frequencies. While 
Web of Things (WoT) is the adaptation of the experience and knowledge acquired from the 
web into the internet of things ecosystems. By combining these two technologies, the 
development of the Visible Light Communication for Web of Things (VLC4WoT) system, 
which can use VLC and WoT technologies, has been our motivation. In our study, 
microcontroller control circuit was created for VLC4WoT system. Control of the circuits over 
the internet was performed. VLC based receiver and transmitter units have been developed for 
wireless communication. Web based interface was created for control. The test apparatus 
consisting of four objects with four outputs and a transfer unit was carried out. In this test, 
communication was achieved successfully. It was presented in the study that VLC can be used 
in the web of things architecture. In the future, it is envisaged to use this system as a safe and 
economical system in indoor environments. 
 
 
Keywords: Internet of Things, Visible Light Communication, Web of Things 
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1. Introduction 

It is predicted that light will not only blink in the future but will also provide certain 
information to the objects around it [1]. This is called visible light communication (VLC). 
VLC, is a suggested IEEE 802.15.7 standard and accepted as a wireless communication  
method for  Internet of Things (IoT) environment [2]. When compared with the current cable 
and wireless communications, VLC is an organic technology that is practical, secure because 
it only provides communication using the light in the environment; economic since it uses the 
led light that is currently used for lighting purposes and organic since it does not harm the 
environment and living beings [3], [4]. VLC communication is performed between the 
lighting unit which sends data and receivers that can make sense of visible light [2]. With 
using light in data transmission, VLC does not interact with existing radio frequency (RF) 
based communication [5]. Also using visible light spectrum in data transmission does not 
require a license to employ in communication [6].  
    Studies on machine to machine (M2M) communication gained further acceleration in 
accordance with the developments in mobile communication technologies [7]. In addition, 
systems that make life easier for people are required in many different areas that make use of 
wireless communication such as health, environment, transportation, structures, grids and 
cities which can be considered among M2M applications [8]. Today, technology giants along 
with the academia and entrepreneurs set off to design and produce internet objects as the 
internet of things increased in popularity among scientists and the industry [9]. We come 
across a new smart product almost everyday rapidly leading to new products and solutions 
developed as a result of this trend.  
    The IoT is the network of “things” or smart devices embedded with sensing, actuation, 
software, and network connectivity to sense and exchange data among the things, between the 
things, and with the outside world [10]. According to the estimations of Cisco, one of the 
leading companies in network technologies sector, it is expected that 50 billion objects in 2020 
and 500 billion objects in 2030 will be connected to the internet and that the number of smart 
objects per person in 2020 will be 26 on average [11].  
    The development of IoT involves many issues such as infrastructure, communications, 
interfaces, protocols, and standards [12]. To universalization, studies are ongoing for ensuring 
that the IoT provides better solutions in two important topics. One of these is communication 
technologies and the other is framework studies. It is expected that the RF bands appointed to 
wireless mobile communication will be insufficient due to the communication between the 
developed objects and the rapid requirement for data in future [3]. It is predicted that VLC 
with a very wide and narrow band will be a proper solution for this problem as a new form of 
optic based communication that may provide an alternative to RF technology for the 
communication between objects [13].  
    Framework integrates IoT devices to the IoT ecosystem. The use of web technologies for 
this integration is gaining popularity [14]. This framework known as WoT is the inclusion of 
these framework objects into the World Wide Web (www) environment [15]. WoT 
architectures allow us to change the world in real time on the Web. WoT provides effective 
support for global communication, providing access to services and information. This allows 
different Web technologies to be used for  more scalable and flexible development of 
applications [16]. The purpose of using the WoT architecture is to allow each device to be 
treated as components on the web using existing HTTP web standards [17]. Thus, devices can 
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be easily integrated into web content [18], [19]. It allows you to manage with any device that 
can access the web, use internet services, access internet data sources, share via social media, 
and interact with devices connected to the internet. 
 
    In this study, we have focused on the internet objects using VLC technology, since there is a 
huge demand  on higher bandwidth utilization, hence, on alternative technologies to RF based 
communication between internet objects. VLC provides larger bandwidth compared to RF 
technology, and it is more cost effective and safer for indoor environments. Moreover, VLC 
modules can be easily combined with existing lighting systems. Thus, the existing lighting 
systems can be easily modified to make the VLC system available at a low cost. Although 
VLC and WoT are known technologies, combining these two technologies to communicate 
internet objects with VLC in wireless communication and to control them in real time with a 
web-based user interface have not been considered and studied before. In this study, data in the 
cloud database are accessed over the internet via VLC for WoT (VLC4WoT) transmission unit. 
The acquired data are modulated and transferred to the light source. The receiving unit with 
the light sensor takes the data and makes the output either active or passive. Hence, a system 
has developed that makes use of the web of things framework and communicates via light in a 
rapid, secure and effective manner. 
    The main contribution of this study is presented below.  

• Internet objects have been created that communicate with visible light instead of RF in 
wireless communication. 

• Provided user comfort in management and monitoring by using web interface. 
• Utilized high bandwidth for internet objects by means of communicating with light. 
• Using of leds in the transmitter, photosensors in the receiver and software web 

significantly reduced the cost of the VLC4WoT. 
• Created objects can be controlled in real time via web-based user interface. 

    This article is organized as follows. Section 2 briefly explains the work on VLC, IoT and 
WoT. In Section 3, we recommend the software and hardware architectures of the VLC4WoT 
platform. Section 4 introduces the experimental setup. In Section 5, we discuss the practice 
and experiment with performance analysis for the proposed platform. In Section 6, we finalize 
this article and explain future work. 

2. Related Work 
Light emitting diode (LED) and laser diode (LD) can be used as both light sources and 
transmitters for VLC. However, LEDs are preferred as majority transmitters because of their 
low cost, fast on-off time, high brightness level, low voltage operation and being in visible 
light band. LEDs are also preferred since they do not harm the human eye as it is observed in 
visible diodes [20]. Photodiodes and optical cameras can be used as receivers for the VLC. In 
general, two different types of photodiodes are used: PIN (Positive-Instrinsic-Negative) and 
APD (Avalanche Photo Diode). VLC is considered as the subtitle of Optical Wireless 
Communication (OWC) system. In these systems, the channel known as the environment 
through which data is transmitted is air [21]. 

VLC systems can be classified into outdoor VLC systems and indoor VLC systems. 
Car-to-car communication can be considered as an example for outdoor VLC systems [22]. As 
an other example, VLC systems can be applied to connect building to building or machine to 
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machine where both the transmitter and receiver units can be mobile or fixed. The authors in 
[17] proposed a platform for traffic vehicles to communicate with each other or with traffic 
lights. In [23]–[25], since underwater communication through RF is difficult, the authors used 
VLC to have the underwater devices communicate with each other. Concepts such as smart 
home, smart building have become active discussion and research area. The use and rules of 
optical wireless communication in indoor environments are defined by the Elgala et al. [26], 
[27]. Millimeter waveform (60 GHz), wireless fidelity (WiFi) standard, VLC for high data rate 
communication have gained importance in internal communication of objects [28], [29]. The 
authors in [30] have created an object that can use the virtual reality with the information 
received from the lighting unit and provide information to the mobile phone to the camera 
phone. The authors proposed a model [31] in which smart home objects can be controlled 
using light, and receivers and transmitters are designed using LEDs. Researchers in [32], the 
internet connection and objects are shown to be provided with different colors and Wifi / VLC 
hybrid connection; however, information on the management of objects of the proposed 
system is not provided. IoT Device Management Protocol (IDMP) study has been performed 
for remote light management of IoT objects [33]. However, in this study, a wireless personal 
area network (WPAN) is required for accessing objects to access a special Java Virtual 
Machine (JVM) component and an illumination device for the IoT device.Numerous studies 
have been done on improving the performance of VLC in physical and MAC layers [24], 
[34]–[36]. As explained above, limited research has been done showing device management 
and data transfer in IoT networks using VLC [3].   
     For this reason, there is a need for a VLC system that can use the advantages provided by 
WoT to control objects in practice, which can be easily integrated into indoor applications. In 
this paper, we propose a framework for VLC-based IoT networks and also discuss device 
management, data transfer and transfer operations in IoT networks using VLC. Specifically, 
we discuss how to manage devices with VLC communication over the web and how to 
implement them together with the WoT architecture. 

3. VLC4WOT Platform Overview 

VLC4WoT platform has evaluated in two parts as hardware and software architecture. The 
details are discussed in the following. 

3.1 Hardware Architecture 
Fig. 1 shows a sample scenario related with the hardware structure of the VLC4WoT system. 
The hardware structure of the suggested system is comprised of three fundamental sections: (i) 
Cloud server that can store different types of data which can be accessed remotely via an 
Internet protocol (IP) address (ii) transmission unit that can transform the data it receives from 
the database into light data (VLC4WoTTx) (iii) receiving objects that can be used as web 
objects (VLC4WoTRx). 
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Fig. 1. Hardware Structure of VLC4WoT System. 
 
3.1.1 Cloud Server 
 
The cloud server is located in the center of a remote server. It is run as a virtual server. A 
processor for the prototype system is divided into 2 GB Ram, 50 GB harddisk space. Ubuntu 
Linux 14 operating system is installed on it.  
 
3.1.2 VLC4WoTTx  
 
The VLC4WoTTx object provides a connection to the cloud server and transmits its data by 
flashing the light. It consists of an 8 bit microcontroller, an Ethernet module for internet 
connection and MOSFET which can drive the LED lighting unit used in lighting. 
Microprocessor is ATMEGA328AU microcontroller of ATMEL. The microprocessor has 14 
I/O pins. 6 of these pins have PWM outputs. By using pins with PWM, the light is blinking. 
The W5100 Ethernet module from WIZNET is used as the Internet connection. The Ethernet 
module supports 10M / 100M speed. Hardware supported TCP / IP support. Since the PWM 
output of the microprocessor is max 5V, MOSFET is used to drive the LED driver. IOR 
IRFZ44N with fast switching feature has used in our study. 
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3.1.3 VLC4WoTRx  
 
The VLC4WoTRx object is the receiving unit which detects the light changes via the 
photodiode located on it. With OPAMP, these changes are transferred to the microdentifier in 
order to be sensed. The meaningful data provides control of the relay circuit connected to the 
device. The control of household appliances connected to the relay is controlled according to 
their status. If the relay is on, the devices are off. Otherwise, the relay is off and the devices are 
on. 
 

3.2 Software Architecture 
The software architecture is comprised of the interface software developed for the user 
interface, server software, VLC4WoTTx software and VLC4WoTRx. The server has a static 
IP address. It operates on Linux operating system. LAMP (Linux + Apache + Mysql + Php) 
was installed on the server. 
 
    Fig. 2 shows the software architecture depicted as eight layers. The interface layer performs 
the control of the system on the web and the database server layer handles the database queries. 
The web server layer is the part where the server software is developed. The Representational 
State Transfer (REST) architecture establishes the communication with the objects, and the 
communication layer provides the communication infrastructure for the VLC4WoT 
components. The VLC4WoTTX Layer enables the light transmission of data from the cloud. 
The Channel is the spectrum of visible light band. The VLC4WoTRx layer comprises the  
objects that perceive light transmitted data and carry out the tasks involved. All the smart 
objects are real objects. The devices to be controlled are involved in this layer. 
 
    In order to operate the device, the user connects to the web address for a device. the state of 
the object is changed to run through the interface with the help of the button. As a result, the 
value of the corresponding id number is changed in the database table where the button is 
connected. A value of 1 is assigned for device operation and 0 for switching off the device. 
The VLC4WoTTx object connects to the server by using network access. Send HTTP requests 
to the server and check server responses. The request function takes in url and query, makes 
the request to the server, and returns the data on the page. The VLC4WoTTx object that reads 
this page reads the page. Assigns the values to read to the message variable. Analyzes the 
message content. Converts the message to numeric values. It transmits these values as logic 
information using the PWM output. Information is transmitted continuously as light. The 
VLC4WoTRx object constantly checks for light sensor changes. If the packet is properly 
captured, the message is decoded. Outputs are made active or passive according to the values 
by comparing the individual messages. Thus, the relay circuit becomes active or passive. 
According to this study, the objects in the environment are turned on or off. 
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Fig. 2. VLC4WoT Software Architecture 
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3.2.1 Interface Layer 
 
The interface layer is a layer that allows the web server to control and monitor objects across 
the web. The webpage was designed dynamically and interactively.  User-controlled changes 
on the web interface are recorded in the database. When the user wants to turn a device on or 
off, it applies through the interface. The result of this operation changes the value in the 
database. User control and management system has been developed for the interface layer. 
Thus, users can access their web address with their own username and password from any 
point. 
 
3.2.2 Database Server Layer 
 
A database server is used to manage, store and process the data of objects. Open source 
MYSQL is preferred for database server selection. Because MySQL is a reliable and easy to 
use data management system. Data of objects and relays are kept in the database. There are 
unique id numbers of objects. This id number is used to query the database. As a result of the 
query, the database fields related to the status of the relays are accessed from the table of the id 
number. These fields are defined as binary because they have toggle states. It is designed as 1 
for True and 0 for False. If the value 0 for Relay2 from the fields is saved, it is recorded as 
False. This ensures that the object is closed. Since the designed object controls four different 
devices, four database fields have been created. In addition, a table is designed to keep track of 
when situations and changes are made. Thus, the changes made by the user are recorded.   
 
3.2.3 Web Server Layer 
 
Web server is a virtual machine. A domain address was appointed for access to the server. The 
server contains an Apache Web Server and PHP framework. It is used for querying and 
displaying query results in pages. Some PHP files show the request processing result on the 
website. 
 
3.2.4 Communication Layer 
 
The REST architecture is used in this layer for data access. Thus, objects with a 
microcontroller use HTTP requests to access the desired data via internet access. The 
VLC4WoTTX object entitled VLC4WoT1 sends the following connection request to the ip 
address of the server: 
 
http://WEB_ADRESS/VLC4WoT/VLC4WoT.php?T1=VLC4IoT1 
 
The values in the IotStatus table are first read in the cloud server after the request. The values 
read are written on the web page as “_id, Relay1, Relay2, Relay3, Relay4”. The data read is 
indicated with the “_” character at the start. This character is used for distinguishing from the 
html code data in the web page. As an example, the values of “_1,1,0,1,0” are shown for the 
VLC4WoT1 object. The first value denotes the id number of the VLC4WoT object. The other 
values indicate the active or passive states of the 4 relays. The microcontroller connects to the 
page and reads the values after the “_” character. With this process, time data is recorded in the 
VLC4WoT1 connect_time field in the IoTConn table and date is recorded in the connect_date 
field and R (Read) data is recorded in the process log field. In case of a repeated read request 
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from the VLC4WoT1 object, the connect time and connect date values for the VLC4WoT1 
object in the IoTConn table are updated and changed. 
 
3.2.5 VLC4WoTTx Layer 
 
The VLC4WoTTx layer is the section that transforms the data acquired via Ethernet into light 
data. The software has two parts. The first part is where internet connection is established, data 
is acquired from the cloud server which are then transmitted to the microcontroller. Whereas 
the second part is where the microcontroller transforms the message into binary code. 
 

Table 1. The Frame Format for synchronization 
Data Drame -MaxLength 38 Chars 

Preamble SYNC STX Data ETX   
AA D5 2   3 Hexedecimal 

01010101 11010101 00000010 DATA 00000011 Binary 
3 1 1 32 1 Length (Bytes) 

 
 
The data are transmitted in a format similar to that indicated in Table1 in order to synchronize 
the receiver and the transmitter. The data to send (Message) is encapsulated into a frame [37]. 
When the transmitter wants to send a frame, it starts with a 0xAA Preamble flag to indicate 
that the frame is starting. Afterwords, it sends a 0xD5 SYNC flag to allow the receiver to 
synchronize with the clock of the transmitter. Then, 0x02 STX flag, which stands 
for ”start-of-text”, is sent to make the receiver detect a new data is upcoming; hence, DATA 
field takes place immediately after the STX flag. At the end, 0x03 ETX flag, which stands for 
"end-of-text", is sent to complete the current frame. The structure continues with this loop. 
 
3.2.6 LIGHT Channel Layer 
 
In this study, white light source was used in visible light band. Today, the white light used in 
interior lighting allows us to control both lighting and ambient data. The user is not influenced 
by the flashes since human eye does not detect the rate of flashing at high orders. Since the 
prototype system is located in a room in the indoor environment, control and lighting are 
performed together. All objects in the room are transferred data. 
 
3.2.7 VLC4WOTRX Layer 
 
The VLC4WoTTx layer is a layer that controls devices by detecting sensor data from ambient 
light. Fig. 3 presents a sample operating principle. VLC4WoTRx layer perceives the light data 
and switches the relays as either active or passive. The system continuously reads data from 
the light. Data is acquired when synchronization is attained. The data package is received as 
_1,0,1,0,1. The data snippet is separated into parts by commas. First of all, they are subject to a 
comparison process. Because each object has a unique id address. This enables the 
VLC4WoTRx objects to be used for different purposes. For example the message that starts 
with the “_1” character for the VLC4WoTRx object numbered 1 is put into effect in the 
VLC4WoTRx object numbered 1. While the following data contains data on the relays. If “0”, 
the relay output is designed as inactive and active if it is 1.  
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Fig. 3. Sample operating principle for the VLC4WoTRx Object 

 
3.2.8 Smart Things Layer 

Refers to the internal devices connected to the relay outputs of the VLC4WoTRx. Any device 
can be considered in indoor environments. As long as the light is on, all devices are easily 
controlled without the need for any communication interface. 

4. Experimental Results 
Fig. 4(a) and Fig. 4(b) show the hardware components for VLC4WoT. Fig. 4(b) is the 
reception unit, while Fig. 4(a) is the transmission unit. The receiving unit in Fig. 4(b) contains 
a quadruplet relay circuit, a microcontroller circuit and a light sensor. The relay circuit 
operates at a voltage of 5V DC subject to whether the digital port of the microcontroller is 
LOW or HIGH. The TEMT 6000 light sensor connected to the microcontroller is used for 
reading the data transmitted by light. Electronic circuit is low cost. The transmission unit in 
Fig. 4(a) is comprised of three components, which are 10W COP LED, Ethernet module and 
microprocessor module. These components are placed inside a lamp.  
    An 8 m2 closed space was selected for testing the system (Fig. 5). The receiving and 
transmission units were placed at a distance of 2 m from each other. It was observed that 
operations between the receiver and the transmitter such as acquiring the data from the web, 
synchronization took place in a period of about 3 seconds. 

 
Fig. 4. The VLC4WoTRx Unit 
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Fig. 5. The VLC4WoTTx Unit 

 

 
Fig. 6. The oscilloscope view for the lighting unit outlet 



KSII TRANSACTIONS ON INTERNET AND INFORMATION SYSTEMS VOL. 14, NO. 4, April 2020                                  1513 

Fig. 6 shows the oscilloscope view for the lighting unit outlet. As can be seen in the figure, 
disruptions are observed in the square signal subject to the mosfet and led driver used. 
However, no problem was observed in data acquisition with our trial circuit. The On-Off 
Keying (OOK) modulation scheme using Manchester Coding is used for data transmission. 
 
    Fig. 7 shows the screen shot for the web interface software. Fig. 7 (1) shows the Dashboard 
for the user. Fig. 7 (2) VLC4WoT1 control section is used to control the states of the relays. 
The button states in this section are continuously controlled via Ajax code. Moreover, the 
values in the database are updated with a JavaScript code when the button states are changed.  
    Fig. 7 (3) and Fig. 7 (4) shows the control buttons. In addition, these changes are recorded 
under the status table as well. Fig. 7 (5). The VLC4WoT1 Status section was developed for the 
visualization of this table. Fig. 7 (6) shows the Relay 1 screen shot for the VLC4WoT1 object. 
Tests were carried out during the experiment with regard to the relays turning on and off and 
sometimes the power was cut off to test whether they are fully operational or not. The 
Suspended state indicates that the VLC4WoT1 object does not operate. In this section it can be 
observed when Relay 1 is changed as well as the time intervals at which the device is active, 
inactive or inoperational. 
 

 
 

Fig. 7. Dashboard screenshot 
 

     Fig. 8 and Fig. 9 shows the example working cases. Button states that have been changed 
via the interface are shown in the serial screen display of the VLC4WOTTX object from the 
server, the serial screen display of the information received by the VLC4WOTRX object from 
the light, and the operation of the relays that control the internal devices. In the Fig. 8 interface 
environment, the positions of the buttons 2 and 4 are turned on so that relays 2 and 4 are 
activated from the relays. As shown in the picture, relay lights 2 and 4 indicate that the relays 
are active. Fig. 9 is shown in the operation of relays 1 and 4. 
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 Fig. 8. Dashboard screenshot 

 

 
Fig. 9. Dashboard screenshot 

5. Discussion 
In this study, software and hardware platforms using VLC were presented for a good example 
in the web of things architecture. A basic actuator circuit that receives and processes data from 
the lighting unit and transmitting lighting for VLC were designed in this study. The lighting 
unit can be selected to have a higher light capacity or it can be differentiated subject to how it 
is used in internal environments. For example, all actuators inside a room can be controlled at 
once with a single lighting unit. Lighting units and lighting spots can be used for transmitting 
data to certain areas by means of directing the light. Hence, data transfer will not take place to 
the objects in the same environment as in the case of RF. In addition, this system can also be 
used for detecting the position in closed environments. The transmitting unit and circuit can be 
changed to transmit data at higher capacities. Accordingly, data can be transmitted to the 
systems requiring large data capacities such as sound or image transferring. In this way, it is 
possible to devise new solutions in the fields such as advertising, publicity or data flow subject 
to position. The web-based structure ensures that it is easily integrated into other systems.  
    Table 2 shows the comparison between VLC and other communication systems in indoor 
communication. Data rate, bandwith density, signal security, cost, installing, security, 
software, software installing, remote control, complexity and usability were compared. In 
indoor communication, Home Plug, X10, Insteon, ITU G.hn, MoCa, M-Bus, KNX, LonWorks 
technologies are used as wired communication. Wi-Fi, Bluetooth, 433 MHz RF and XBee are 
the most commonly used wireless communication devices.  In optical communication, 
infrared, laser and VLC systems are used. When the date rate rates are compared, VLC 
systems provide tremendous bandwidth in indoor communications. With Bandwidth Density, 
the density of the system increases in direct proportion to the spread of the system. This 
increase leads to greater use of bandwidth. In the comparison of Bandwidth Density, the 
higher the number of devices used in the ”High” system stated in Table 2, the more the 
bandwidth is used and the “Low” shows that it uses less. A "Low" for bandwidth density in 
VLC systems indicates that it is advantageous. Signal Security is related to access to 
communication. In radio communication protocols produced by RF, radio waves are spread to 
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the environment. As a result, the signal cannot be limited. As a result, RF signals can be 
monitored. In order to eliminate this, security has been provided by using encryption methods 
in RF technologies. However, since the signal can be monitored within the propagation area, 
communication is likely to be monitored. In optical communication, since the signal is light, 
the limitation of the light can be easily done in closed environments.  The "high" shown in the 
table means that the signal security is strange. Signal security of VLC systems is high. As 
systems become widespread, their costs decrease. Although the use of VLC systems is not 
common, the cost is quite low. Installation requires technical and software information. VLC 
systems are enough to see the light. "Difficult" shown for in table installing means "easy" 
means that installation is easy. The software is only available with the semantic Web with 
WoT. No installation required. Because it is accessed through the internet page.  "Yes" for 
in-table software and software installation indicates that no additional software is required and 
"no" for installation. No additional software and installation is required for VLC systems. 
VLC systems can be remotely controlled without additional hardware. Since it is accessed via 
the web, it can be controlled from any point where the web is accessible. This removes the 
limits in the remote control. In Table 2, “with extra için for remote control means additional 
hardware. Complexity refers to the use, installation, and adjustment of the system. The use of 
VLC systems is not complex compared to other systems. Usability is the degree to which users 
may have difficulty in operations such as web interface, software, installation, configuration. 
VLC systems are easier than other systems.  
 

Table 2. Comparison of related work 
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Cost $30+ $5+ $5+ $5+ $30+ $5+ $30+ $5+ 

Installing Difficult Difficult Difficult Difficult Difficult Difficult Difficult Easy 
Security Good Good Good Good Good Bad Bad Good 
Software Yes Yes Yes Yes Yes Yes Yes No 
Software 
Installing Yes Yes Yes Yes Yes Yes Yes No 

Remote 
Control WithExtra WithExtra WithExtra WithExtra WithExtra WithExtra WithExtra Yes 

Complexity Complex Complex Complex Complex Complex Complex Complex Not 
Complex 

Usability Difficult Difficult Difficult Difficult Difficult Difficult Difficult Easy 
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    Even though the light sensor used in receiving unit designs is not fast enough, it is sufficient 
for actuators or the objects to be controlled. In the present study, the active/inactive states of 
the relays were examined as actuator. Devices can be connected to the relay outputs and turn 
on/off actions can be easily implemented. It is possible to use the light sensor in our mobile 
devices as receiving units in the future. Information or data transfer will take place by way of 
data from the light sources to our mobile devices. For example, the transmitting unit attached 
to the street lamp will be able to provide data such as the area it lights up, sound, position or 
image. Extra RF communication will not be required.  
    The system designed as a web software was designed with a simple interface. The system 
can be developed by establishing connections to the web services. Future temporal coding can 
be added to the software thereby enabling the system to be programmed over the web. Since 
the data are read from the web page, no intervention was made to the platform. However, 
ciphering and encryption can be added to the communication interface taking into 
consideration this possibility.  
    Studies on optical communication via infrared light and laser systems are currently ongoing 
as an alternative to this study. However, it has not been possible for the end users to use these 
devices for data transfer due to the limitations in the procurement and cost of the materials 
used as well as the accessibility of the environments. The fact that the receiving and 
transmitting sources used for VLC are easy and low-cost, that they are used for lighting and 
the ability to reach high data rates with the actualized communication methods make the 
widespread use of VLC systems possible for wireless optical communication. 

5. Conclusion 
The Light was used as a communication source for WoT architecture in this study for the 
internet of objects concept. Hence, an innovative and novel platform was developed that is 
economical, green (not harming people or the environment), energy-efficient, safe and that has 
not yet reached commercial popularity.  

Four actuators were designed in the study as internet objects. The outputs of four different 
relays connected to these actuators were controlled. In addition, a lamp was designed for data 
transfer. These devices were controlled via a Web interface. It is considered that the 
presentation and actualization of a practical structure in this study will lead to novel solutions 
for both industrial and individual purposes in the future for the concept of the internet of 
objects. 
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