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Abstract—An ESP-Mesh-based smart home system was 

developed in the previous research using the ESP8266 feature 

with 3 different nodes, such as mechanical (door lock), electrical 

(fan, generic power switch, or power plug), and temperature & 

humidity sensors. This research focused more on the addition of 

nodes into the IoT-based smart home infrastructure. The purpose 

is to design, implement, and test hardware and software intended 

to be incorporated into the ESP8266-based system for normal 

functionality. These nodes include 1) RGB lamp that is controlled 

by colour lightning, 2) horizontal and 3) vertical curtain 4) PIR 

sensor for detecting the presence of humans (suspicious people) 

around the house, 5) liquefied petroleum gas (LPG) sensor for 

examining leakage of gas cylinders within the house, 6) smoke 

sensor for fire detection, and 7) an electric fan using the soft-

control (PWM-based) method. The fan is observed to increase in 

functionality from the previous research, which is regulated by a 

switch only (hard-control). Meanwhile, the new android 

application monitors the seven nodes defined without limitations. 

The method used by the application includes the determination 

of system specifications, hardware and software design 

(ESP8266 and android programming), implementation, and 

verification. The system evaluation procedure used in the 

previous research comprised 1) RSSI measurement, 2) power 

consumption, 3) Mesh connection, 4) functionality test of 

UPISmartHome Apps V.2.0, and 5) the overall system (hardware 

& software integration). The test results by observing the RSSI 

parameters reveal that all nodes can be managed (control & 

monitor) remotely via the android application with an average 

distance of about 70 meters without an internet connection. 

Furthermore, all nodes are successfully connected to the ESP-

Mesh network with effective self-routing capabilities between 40 

– 50 meters because the distance between nodes above 70m 

cannot do self-configuration; this is the ability of ESP8266. The 

power consumed by each node both in idle and active conditions 

is not more than 2 Watts. 

 

Index Terms—Internet-of-Things, Smart Home, Mesh 

Topology, Microcontroller ESP8266, ESP-Mesh 

 

I. INTRODUCTION  

The smart home system is a new paradigm in the 

Industry 4.0 era, where humans as users are promoted to 

the 5.0 advanced society, in order to take advantage of the 

new technology, meet general needs, carry out daily 

activities, and improve life quality in accordance with the 

internet-of-things (IoT) functions [1]–[3]. Recent 

developments have been incorporated into the system, and 

many industries have also made a move as well as shown 

intensive progress in producing the ideal IoT-based smart 

home system. For example, Indonesia has made several 

startups, such as MINDSTM [4], BardiTM [5], Den Smart 

HomeTM, ARBITTM, BosmanTM, etc. However, several 

problems arise and are very interesting to be studied 

further, such as issues of interoperability, differences in 

operating platforms and acceptable programming 

languages for smart home systems, functional reliability, 

electronic performance, flexibility, and ease of 

implementation [6]–[11]. Previous research has developed 

devices that prioritize the essential issues as the current 

trend, namely UPISmartHome V.1.0 [12]. The progress of 

developing smart home devices has reached the consumer-

based product stage (Level 7 from a scale of 1 to 9). 

Furthermore, it has also received institutional and national 

recognition as the Top-40 Universitas Pendidikan 

Indonesia (UPI) and winners at the prestigious 112 

Indonesian Innovation 2020 competencies. With this 

achievement, UPISmartHome is a potential candidate for 

a national brand as suggested by the Business Innovation 

Center (BIC) Indonesia, and is expected to be a device of 

interest to Indonesians, especially, to those that are 

unaware of this technology [13]. 

In version 1.0, five end devices have been obtained 

which are considered capable of representing the Smart 

Home system as a whole, possessing basic functions, such 

as (1) monitoring the temperature and humidity in the 

room, (2) Generic power switch, (3) solenoid lock for door, 

(4) mini fan, and (5) lamps. UPISmartHome V.1.0 

provides a special android application for the control and 

monitoring functions of household devices which are 

provided in one package with this application. As a 

Benchmark, the system is compared with Ref. [4]. The 

advantages of this device are seamless connection, full-

mesh network, connectable to other communications, 

operatable without a Gateway server, and deployable 

without a local or internet network. These functions 

increase with the addition of target devices, such as human 
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presence detection using passive infrared (PIR) sensor, as 

well as gas (e.g., liquefied petroleum gas) and smoke 

indicator. Furthermore, the lighting function is 

controllable according to the colour desired as well as the 

vertical or horizontal types of curtains. ESP8266 is a 

practical Wi-Fi module solution and has been widely used 

as an IoT case [14]–[17], as well as a basis in this research. 

Ref. [18]–[20] stated that, compared to other modules (e.g., 

WiFly Shield, Huzzah CC300, Zigbee, LoRa), the 

ESP8266 has a lower cost as a programmable Wi-Fi for 

IoT. It is also equipped with the ESP-Mesh feature which 

allows setting up a wireless mesh network, such as the 

Zigbee function. Protocols, such as Message Queuing 

Telemetry Transport (MQTT) have been included in smart 

home scenarios based on the ESP8266 model [21]. With 

this module, a cost-effective wireless mesh network for the 

case of smart home architecture is achievable [22], [23]. 

Therefore, this research focused on incorporating nodes 

in the smart home system, such as mechanical (Horizontal 

& Vertical curtains), electrical (RGB lamp & fan), and PIR, 

LPG & smoke sensors. Similar to UPISmartHome V.1.0, 

the V.2.0 application is also used to support the control and 

monitoring functions of household devices which are 

provided in one package with this system. In addition, this 

research aims to design, implement, and test nodes for the 

infrastructure of smart home-based IoT devices that are not 

yet available in the previous version [12]. Studies [14]–[17] 

have developed only a few nodes that do not represent 

essential devices in a smart home as a whole and are still 

in the prototype stage, because they focus on Proof-of-

concept (POC). Meanwhile, UPISmartHome V.2.0 

provides a more complete node including those previously 

mentioned, and is packaged in a consumer-based product 

perspective, thereby producing end-products that are ready 

to be used by Indonesians in general (market stage). 

II. METHODS 

A. Smart Home Hierarchy and Description of the Nodes 

to be Developed 

As described previously, this research focused on 

incorporating several end-devices which consist of seven 

nodes. Table I shows the comparison of the node hierarchy 

in UPISmartHome V.2.0 to V.1.0. The determination of 

this rank is based on the level of needs [24], such as 1) 

primary, 2) secondary, and 3) tertiary. In contrast to V.1.0 

which emphasizes primary needs, the majority of nodes in 

this research provide tertiary requisite of RGB lamps and 

sensors. Horizontal or vertical curtains are always 

available in residential homes as interior elements to 

ensure privacy (closing the windows at night or traveling 

long distances), giving the impression of elegance and 

luxury (a decoration function or room sweetener), as well 

as comfort (controlling the quantity and quality of lamp 

entering the room) [25]. Therefore, horizontal or vertical 

curtains are included in hierarchy I. Furthermore, the 

equipment in hierarchy II includes an electric fan, because 

this category provides services for a more comfortable 

lifestyle (secondary). The existence of air conditioner (AC) 

has replaced the use of fans. However, fans are still used 

because they are more energy-efficient, and are turned on 

continuously during the summer/dry season [26]. The fans 

are more friendly to the environment because they do not 

produce gases that are harmful to the ozone. On a home 

scale, they generally function more as air circulation as 

well as coolers and room fresheners, hence the room 

temperature is maintained from the set limit. Healthy air is 

produced and odors in the room are minimized with fans. 

Meanwhile, sensors are included in hierarchy III, because 

they are installed by the user in their respective homes [27]. 

In this research, RGB lamps are also categorized into 

tertiary needs. The use of UPISmartHome V.2.0 depends 

on the demand of the community, where one or more are 

installed in a residential apartment. 

 COMPARISON BETWEEN UPISMARTHOME V.1.0 AND 

UPISMARTHOME V.2.0 BASED ON THE HIERARCHY OF HOUSEHOLD 

DEVICES PERSPECTIVE 

UPISmartHome V.1.0 [12] UPISmartHome V.2.0 Hierarchy 

General Plug, Lamp, & 

Electric Door Lock 

Horizontal Curtain, 

Vertical Curtain 
I 

Fan (Hard-control/only On-

Off) 
Fan (Soft-control) II 

Humidity and Temperature 

Sensor 

RGB lamp 

III 
LPG Sensor 

PIR sensor 

Smoke sensor 

B. System Architecture 

The smart home system architecture refers to the 

previous research that utilized the features possessed by 

the ESP8266 microcontroller-unit (MCU), namely ESP-

Mesh [12]; it can be shown in Fig. 1. This mesh network 

feature connects many nodes spread over a certain and 

wide-area both indoors and outdoors, under one wireless 

local-area network (WLAN) hence unreachable nodes are 

still controlled and monitored by smartphones. Details of 

this mechanism are described in [28].  

 
Fig. 1. Smart home system architecture 

Smartphones with specific android-based applications 

(UPISmartHome V.2.0) are considered nodes, because 

they are included in the Mesh network. The nodes 

registered in this smart home are divided into three 

categories, such as 1) Mechanical (vertical and horizontal 

curtains), 2) Electrical (RGB lamp and adjustable fan), and 

3) Indoor sensors (PIR, LPG, and smoke sensors). The 

system still uses ESP-Mesh completely without the use of 

a router hence the control distance is still limited. The 

UPISmartHome V.2.0 android application is not equipped 

with encryption or passwords that are updated regularly. 
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Therefore, a permanent username and password have been 

provided by the application. This indicates every 

smartphone that accesses the nodes uses the same 

username and password to log in. 

C. Software Design 

The software on this system includes programming on 

each node and smartphone application. Each node has two 

main programs, such as status and command data. As an 

exception, the PIR sensor node does not have command 

data, because it is for monitoring only. Based on Table II, 

each node has three parts that are crucially different from 

each other, such as 1) ID code as the identity of the device, 

2) IP_AP as the Gateway IP address, and 3) IP_STS as the 

Device IP address. All nodes use JavaScript Object 

Notation (JSON) data format. 

No

Yes

Looking for a Mesh network

Connect to network?

Any command?

Execute the RGB 

command

End

Start

Set RGB value

R = 0, G = 0, B = 0

No

Yes

 

No

Yes

Looking for a Mesh network

Connect to network?

Any command?

Read the PWM value

End

Start

Set PWM = 0

No

Yes

Set the PWM value

 

No

Yes

Looking for a Mesh network

Connect to network?

Any detected person?

Send  ON  status

Start

No

Yes

Send  OFF  status

End
 

(a) (b) (c) 

   

No

Yes

Looking for a Mesh network

Connect to network?

Any command?

Read limit value of the alarm

End

Start

No

Yes

Set limit value of the alarm

Does the sensor value 

exceed the alarm limit?

Sound the electric Buzzer

 

No

Yes

Looking for a Mesh network

Connect to network?

What is the type of 

command?

Rotate the motor to 

Right (CW) 

Start

Close

Open

Rotate the motor to 

Left (CCW)

End

Yes

Any command?
No

 

Start

No

Yes

Looking for a Mesh network

Connect to the 

network?

Receive the data from the Node

Display the data

End

Configure the SSID & password

Connecting to the Mesh network

Button pressed? Send the command

Yes

No

 

(d) (e) (f) 

Fig. 2. Flowchart for: (a) the nodes of RGB lamp; (b) fan with PWM; (c) PIR sensor (d) LPG gas and smoke sensors, (e) vertical and horizontal curtains, 

(f) Android app UPISmartHome Apps V.2.0. Grey-coloured flowchart indicates that the code program is the same  

Fig. 2(a) is a flowchart for controlling the colour 

composition of R, G, and B at the RGB lamp node. In 

contrast to [29], the colour setting does not use the pulse-

width modulation (PWM) method, however, it functions 

through assigning an analog-to-digital converter (ADC) 

value between 0 – 255 on the data in and out pins. 

Therefore, the programming is simpler than [29]. Initially, 

all R, G, and B values are set equal to zero (where the lamp 

is put out). Furthermore, the node search for the mesh 

network. When it is successfully connected to the network 

and received the command of R, G, and B values from the 

smartphone, the node, therefore, executes based on the 

command given. 

The flowchart of DC motor speed regulation at the Fan 

node is shown in Fig. 2(b). Initially, the PWM value is set 

to zero or the motor is stopped. The node searches for the 

mesh network, and when it is successfully connected and 

received the PWM value command from the smartphone. 

Subsequently, the node reads the PWM value and rotates 

the DC motor rotation speed. The PIR sensor node is 

shown in Figure 2(c), where the node sends an “ON” status 

when a human presence is detected at a certain distance 
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and angle. Meanwhile, the “OFF” status is sent when there 

is no indication of human presence. Fig. 2(d) is a flowchart 

for the gas and smoke sensor nodes. The two sensors do 

not use a comparator analog circuit or additional module. 

Hence the detection is only based on the ADC value or is 

fully digital. The ADC value represents the amount of gas 

parts-per-million (PPM) content, where the higher the 

ADC, the larger the gas volume. Moreover, the sensor data 

is in the form of ADC. The ADC value as the alarm limit 

on the gas and smoke sensors is set to 200. When the 

detected gas gives an ADC value above 200, an alarm in 

the form of a buzzer sounds. This value is set to a 

maximum of 255, where it is changeable by sending a 

command. Stepper Motor control for two types of devices, 

namely the vertical curtain (opens up and down) and the 

horizontal (opens to the left and right) is shown in Fig. 2(d). 

In principle, the stepper motor rotates clockwise and 

anticlockwise when the command is “open” and “close”, 

respectively. 

As explained in the specifications, smartphones are 

considered nodes in the ESP-Mesh-based architecture (Fig. 

6e). The developed android application connects between 

nodes in a smart home network easily, because it is 

attached to a mesh network. This is the bottleneck of 

previous research [4], [30]–[32]. The Android application 

is used to display data from all nodes that have been 

developed, including those in [33] and this research (such 

as status of PIR, smoke, LPG sensors). In addition, the 

nodes for controlling the flame colour of RGB lamp, fan 

speed, vertical and horizontal curtains.

 CODES FOR STATUS AND COMMAND DATA FROM EACH NODE 

No Node Status Data Command data 

1 RGB lamp1) 

Status off: {"ID":"LRGB-001","IP_AP": 

"10.116.172.1", "IP_STS": "10.116.172.2", 

"RED":255,"GREEN":0,"BLUE":0} 

Command RGB: {"ID":"LRGB-

001","RED":0,"GREEN":0,"BLUE":0} 

2 Fan2) 
{"ID":"FANY-001,"IP_AP": "10.116.172.1", 

"IP_STS": "10.116.172.2","PWM":10} 
{"ID":"FANY-001","PWM":100} 

3 PIR Sensor3) 

Status data for people detected:  
{"ID":"PIRD-001,"IP_AP": "10.116.172.1", 

"IP_STS": "10.116.172.2","PWM":"10"} 

 

Status data for no people detected:  
{"ID":"PIRD-001,"IP_AP": "10.116.172.1", 

"IP_STS": "10.116.172.2","PWM":"10"} 

None 

4 LPG Sensor4) 
Data status: 
{"ID":"GLPG-001","IP_AP": "10.116.172.1", 

"IP_STS": "10.116.172.2","ALARM_VAL":255} 

Command data:  
{"ID":"GLPG-001","ALARM_VAL":255} 

5 Smoke Sensor4) 
Data status: 
{"ID":" GACO-001","IP_AP": "10.116.172.1", 

"IP_STS": "10.116.172.2","ALARM_VAL":200} 

Command data:  
{"ID":"GACO-001","ALARM_VAL":200} 

6 Curtain5) 
{"ID":"CURV-001","IP_AP": "10.116.172.1", 

"IP_STS": "10.116.172.2","STATUS":"OPEN"} 

Command data to open the curtain:  
{"ID":" CURV -001","STATUS":"OPEN"} 

 

Command data to close the curtain:  
{"ID":" CURV -001","STATUS":"CLOSE"} 

 

Description: 
1) RED = colour value from red (0–255), GREEN = colour value from green (0–255), BLUE = colour value from blue (0–255) 
2) PWM = PWM value for fan speed (0–255) 
3) STATUS = ON indicates human detected & OFF indicates no human detected 
4) ALARM_VAL = alarm limit value (0–255) 
5) STATUS = status “open” to open the curtain and “close” to close the curtain 

 

D. Hardware Design 

The stages in realizing hardware are as follows: 1) 

compiling system specifications and designing block 

diagrams for hardware, 2) making electronic circuits and 

laying out PCBs using ALTIUM, 3) printing circuits on 

double-layer PCBs, 4) mounting, soldering, checking 

connections, 5) functional verification and 6) packaging of 

hardware into a casing that is printed using 3D. The casing 

material is PLA, which is also used in [34]–[36] and is 

capable of performing a protective function against dust or 

dirt, water, and other unwanted elements. 

This section describes the first stage from a series of 

defined steps. The hardware arrangement for the RGB 

lamp nodes is shown in Fig. 3. The Hilink 5V 4A AC/DC 

converter module (model HLK20M5) is used to change 

220 VAC to 5 VDC as the supply voltage for ESP8266 and 

RGB LED, respectively, string SMD 5050. A total of 80 

RGB LEDs are arranged in series where the current of each 

is 60 mA. Furthermore, Fig. 4 is a hardware arrangement 

for the fan node. Unlike the previous node (on/off only) 

[12], those in this research are controlled based on their 

rotational speed through the PWM method. Therefore, it 

takes two AC/DC converters, which change 220 VAC into 

12 VDC (Hilink 12V 0.42A model HLK5M12) and 5 VDC 

(Hilink 5V 1A model HLK5M05). A voltage of 5 VDC 

supplies the ESP8266 and Relay, while 12 VDC connects 

the DC motor. The ESP8266 is programmed to control a 

12 VDC pulse to a DC motor hence the speed is adjustable. 

The diagrams for the hardware of three sensor nodes 

(human presence, LPG, and smoke detectors) are made the  
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same (Fig. 5) with the aim of speeding up the development 

process. The AC/DC converter module (Hilink 5V 1A 

model HLK5M05) is used to convert 220 VAC into 5 VDC. 

Furthermore, the output of the 5 VDC AC/DC converter 

module supplies the ESP8266 voltage, PIR HC-SR501, 

MQ-6 (LPG gas detector), and MQ-2 sensor (fuel smoke 

indicator). Although the arrangement is the same, the 

difference lies in the header, indicator lamps, and the use 

of the 5 VDC active buzzer. On the PIR sensor node, a 

3.54mm 3-pin header is used, because the HC-SR501 has 

three pins (VCC, Out, GND), without buzzer mounting, and 

only two indicator LEDs (3mm red LED signify that the 

node is connected to AC). Then 3mm green LED indicates 

that the node is successfully connected to the network. 

Meanwhile, on the smoke and gas sensor nodes, a 4 pin 

2.54mm header is used, because the MQ-6 and MQ-2 have 

four pins (VCC, GND, Analog output, Digital output), using 

three 3mm LEDs as indicators (red, green, and blue), and 

installed buzzer. Therefore, when an object is detected, the 

buzzer makes a sound and the blue 3mm LED lights up. 

The node detects the object based on the ADC value at the 

sensor output. 

 

AC to DC 

Converter 

(5 VDC)

ESP8266

(RGB Lamp)

5 VDC

5 VDC

Control 

R,G,B

Mesh 

network

ESP8266

(Other nodes)

220 VAC

RGB Lamp 

5 VDC

 

Fig. 3. Hardware arrangement for the RGB lamp node 

 

AC to DC 
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(5 VDC)

ESP8266

(Fan control 

node)

5 VDC

12 VDC

Mesh 

network

ESP8266

(Other nodes)

220 VAC

AC to DC 

Converter 

(12 VDC)

220 VAC

PWM

DC Fan 

12 VDC

 

Fig. 4. Hardware arrangement for the fan node that controls the rotation 

speed 

AC to DC 

Converter 

(5 VDC)

Sensors

ESP8266

(PIR, LPG, 

Smoke nodes)

5 VDC

5 VDC

ADC

Mesh 

network

ESP8266

(Other nodes)

220 VAC

Suspicious 

people

Smoke

LPG Gases

 
Fig. 5. Hardware arrangement for sensors 
 

The hardware arrangement diagram for the vertical and 

horizontal curtain nodes is shown in Fig. 6. Both types of 

curtains use the same actuator, namely the 28BYJ-48 

Stepper motor and the ULN2003 IC as drivers. The 

AC/DC converter module (Hilink 5V 1A model 

HLK5M05) is used to convert 220 VAC to 5 VDC, where this 

voltage supplies the ESP8266, stepper motor, and driver 

IC. A limit switch is installed to stop the rotation of the 

stepper motor when the curtain is fully opened. 

AC to DC 

Converter 

(5 VDC)

ESP8266

(Curtain 

nodes)

5 VDC

Mesh 

network

ESP8266

(Other nodes)

220 VAC

Stepper 

motor
Driver module

Control

Control

5 VDC

 

Fig. 6. Hardware arrangement for vertical and horizontal curtain nodes 

III. RESULTS 

A. Hardware Results 

This section describes the final step of the hardware 

development process, namely packaging the hardware in a 

casing that has been adjusted to the PCB size of each node 

(Fig. 7). The hardware development in this research 

follows the concept of design uniformity (interoperability) 

in previous studies [37], which has been proven to be able 

to reduce manufacturing time without compromising the 

function and performance of each node [30]. Hardware for 

the nodes of sensors, fan speed controller, and RGB lamp 

is made portable hence, it is placeable anywhere, except 

for that of the curtain which should be installed in one 

package. Similar to the design concept in [33], the seven 

nodes in this research are also equipped with a reset button, 

two to three LED indicators, and an AC power socket. The 

LPG and smoke sensor nodes have an additional buzzer, 

while the fan node has an extra PWM output socket. 

Furthermore, the vertical curtain mechanics are given two 

limit switches to restrict the rotation of the stepper motor 

in rolling or fully opening. While the horizontal curtain is 

given a push button as a limit. 

 

Fig. 7. Hardware of the developed nodes 
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B. Android Application Development Results 

The Android application is named UPISmartHome 

V.2.0 as an updated version of V.1.0 [33]. Application 

V.1.0 has registered Intellectual Property Rights (IPR) in 

Indonesia, with No. Reg/No. Recording: 

EC00202039267/000210422). The function of 

UPISmartHome V.2.0 is the same as the previous version, 

which is used to wirelessly control the nodes in the Indoor 

smart home. All these nodes are connected to each other 

with a Mesh topology. This application is also used for 

monitoring the indoor environment. It also contains five 

nodes that previously existed on UPISmartHome V.1.0, 

such as 220 VAC lamp, 220 VAC Generic power switcher 

(hardware is simpler than [38], [39]), Mini DC Fan which 

is controlled on/off, Door lock (lower power consumption 

than [40], [41]), and Temperature & humidity sensor. 

Therefore, seven additional nodes are registered in the 

UPISmartHome V.2.0 application (Fig. 8), such as RGB 

lamp that changes colour according to the user preferences, 

horizontal and vertical curtains, PIR, LPG, and smoke 

sensor, as well as Mini DC Fan with adjustable rotation 

speed. In the menu, each node is represented by a symbol. 

The application contains four main sections, such as 1) 

Toolbar which contains “Connect” and “Setting SSID & 

password” buttons, 2) Header, which consists of date & 

time and temperature & humidity, 3) Monitoring, which 

consists of PIR, smoke, and LPG sensors, and 4) Control, 

which contains buttons to operate existing nodes. The 

mechanism for using this application is exactly similar to 

UPISmartHome V.1.0, namely by simply pressing the 

available button when all nodes are connected to the Mesh 

network.  

 

LPG sensor NodePIR sensor Node

Smoke sensor Node

RGB Lamp Node

Fan control Node

Horizontal-type 

Curtain Node
Vertical-type 

Curtain Node

 
Fig. 8. Screenshot for the main display of the UPISmartHome V.2.0 

application (IPR No. Reg./No. Recording EC00202159161/000294208) 

   
(a) (b) (c) 

Fig. 9. (a) The application displays a notification or warning (red button) indicating a human being detected at that time, automatically without the need 

to process a request to the node, (b) The application displays a notification or warning (red button) indicating the presence of smoke around, 

automatically without the need to send a request to the node, (c) The application displays a notification or warning (red button) indicating an LPG gas 

leak around the room, automatically without the need to send a request to the node 

 

C. Functional Test 

After the hardware and software have been created, the 

next step is to verify the function of each node. However, 

before the Smartphone is integrated wirelessly, the node is 

first tested for functionality by cable via personal computer 

(PC). Gateway is installed as an intermediary node with 

PC. This test procedure refers to [33], and has been 

successfully demonstrated. In this section, only the seven 

node tests are shown. Figures 9 to 15 prove that this device 

is capable of carrying out its functions. Nodes perform 

monitoring (PIR, LPG, smoke sensors) and control 

functions (hard-control and soft-control) through the 

UPISmartHome V.2.0 application. 

The PIR sensor node provides notifications to the 

UPISmartHome V.2.0 when it detects human presence 

near the sensor in real-time. The sensor is capable of 

detecting human objects up to a distance of 100 cm. The 

PIR sensor node should be installed in locations that are 

often passed by people, such as near doors, halls, room 

intersections, etc. This node is programmed to detect the 

presence or absence of human around it. This sensor is 

specifically capable of detecting only humans based on the 

emitted infrared waves [42]. Hence, passing objects such 

as house owners pets cannot be identified by the PIR 

sensor. When there are people detected by the sensor, the 

background colour turns red (Fig. 9a). Meanwhile, when 

no one is detected by the node (under normal 
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circumstances), then the background colour remains white. 

The next node is the smoke sensor, which should be 

installed into the house and placed at a certain point or 

strategic location where the family gathers which is prone 

to fire. The living room, kitchen, and rooms in the house 

are also installed with this sensor node. This node is 

programmed to be able to detect the absence or presence 

of smoke around it. When smoke is detected, the 

background colour in the menu turns red (Fig. 9b). 

Meanwhile, when the sensor does not detect smoke 

(normal conditions), then the background colour remains 

white. The LPG sensor node should be installed around the 

LPG system in order to have a more effective function. The 

gas node is recommended to be placed near the LPG. This 

node is programmed to be able to monitor an LPG leak. 

When there is gas detected by the node, the background 

colour turns red (Fig. 9c). Meanwhile, when the node does 

not detect the presence of gas in the air (under normal 

circumstances), then the background colour on the menu 

remains white. 

 

  
(a) (b) 

Fig. 10. (a) Fan node; (b) Fan rotation speed regulation 

   
(a) UI for Red light (b) UI for Green light (c) UI for Blue light 

Fig. 11. Colour combination settings for RGB lamp node 

The next step is the functional test of the fan speed 

control node, where the velocity that is entered ranges 

from 0–255. When the fan slider icon in the application is 

selected, the system displays a menu similar to that in Fig. 

10(a). The slider is equipped with ADC value information 

hence, enabling users to slide and view the value assigned 

to the fan node. The fan executes commands in real-time 

as shown in Fig. 10b. The code to define the pin used on 

the ESP8266 controller to control the lamp with the help 

of PWM is #define PIN_PWM D4. 

The RGB lamp node fits into any position according to 

the user's wishes, such as the living room, private lounge, 

or decorative lamp in the garden. It is adjustable or 

controlled by the flame illumination, with ten thousand 

colour combinations in the form of Red, Green, and Blue. 

The colour setting is carried out by assigning Red (R), 
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Green (G), and Blue (B) values as desired. Fig. 11 is an 

example of colour settings using the Application through a 

simple user interface (UI). The R, G, and B values are 

entered from 0–255. To use this node, the icon that 

represents the RGB lamp is selected and then the R, G, and 

B values are set according to the colour desired by the user. 

After obtaining the desired colour, the update button is 

pressed. Red colour is obtainable by setting R = Full (or 

255), G = 0, and B = 0. Meanwhile, blue colour is 

achievable by setting R = 0, G = 0, and B = 255 (0, 0, 255), 

and the green color is obtainable by setting R = 0, G = 255, 

and B = 0. Fig. 12 is a sample of RGB lamp colour for (255, 

0, 0), (0, 255, 0), and (0, 0, 255). The three sliders (R, G, 

B) have ADC value marks (0–255) to provide guidance or 

information to the user in controlling the RGB lamp node. 

This feature is not owned by the application in [31], [32]. 

However, it should be underlined that the colour setting 

process is not real-time, however, it chooses the colour 

composition first and then updates. In the initial 

development, real-time settings is not carried out like fan 

speed settings. There is a delay when giving commands 

directly to the RGB lamp node and this is an area of focus 

for further development.  

 

   
(a) Red (b) Green (c) Blue 

Fig. 12. RGB lamp demonstration 

  
(a) (b) 

Fig. 13. (a) Horizontal curtain node in the closed and (b) opened states 

  
(a) (b) 

Fig. 14. (a) Vertical curtain node in the closed and (b) opened states 

The horizontal node connects curtain mechanics with 

control devices. This node is represented by two icons 

(open & close), which depend on the condition of the 

curtain. The curtain works in on or off only, or open/close 

remotely controlled via the app. To drive the motor, three 

functions are created, such as write (), right (), and left (). 
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The Write function is used to drive the 1 step motor, the 

Right and Left function is used to rotate to clockwise and 

anticlockwise direction, respectively. To open the curtain, 

the stepper motor is moved to the left (using the “left” 

function) until the cloth touches the installed limit switch. 

Meanwhile, to close the curtain, the motor is moved to the 

right (using the “right” function) by 1400 steps. Fig. 13 is 

a documentation of the functional test on the vertical 

curtain. Similar to the horizontal node, the vertical also 

connects curtain mechanics with control devices that work 

in two states (on/off). Two icons represent the opening and 

closing conditions of the curtain. To drive the motor, three 

functions are also made. To open the curtain, the stepper 

motor is moved up (using the “left” function) until the 

cloth touches the installed limit switch. Meanwhile, to 

close the curtain, the stepper motor is driven down (using 

the “right” function) by 1500 steps. Fig. 14 is a functional 

test for the vertical curtain. 

D. Power Requirement 

 MEASUREMENT RESULTS OF VOLTAGE AND CURRENT 

WHEN IDLE AND ACTIVE 

No. Node 
Power (Watt) 

Idle Active 

1 RGB lamp 1.0525 Watt 7.3675 Watt 

2 Fan 1.8945 Watt 3.5785 Watt 

3 PIR sensor 0.6315 Watt 0.6315 Watt 

4 Gas Sensor 1.4735 Watt 1.4735 Watt 

5 Smoke Sensor 1.263 Watt 1.263 Watt 

6 Horizontal Curtain 0.6315 Watt 1.8945 Watt 

7 Vertical Curtain 0.6315 Watt 1.684 Watt 

 

The power consumption of each node is reviewed in two 

states, namely idle (before the node is connected to the 

mesh network) and active (after the node forms a mesh 

network). This test scenario follows the power 

consumption assessment in [12]. The voltage of all nodes 

is 210.5 VAC and the current depends on the idle or active 

condition. A summary of the measurement results is shown 

in Table III. The node power in the Active state increases 

compared to the Idle state, however, this is not more than 

10 Watts. Power test in this research is seen on AC 

perspective (AC voltage multiplied by AC current) 

different from [25], [26], [29] for horizontal curtain, fan, 

RGB lamp nodes, respectively, which measure based on 

DC voltage parameters.  

E. RSSI Test and Mesh Connections 

Previous research [12], [18], [19] stated that the signal 

strength indicator (RSSI level) received by each ESP8266-

based node varies. To ensure the RSSI test in this research 

is also carried out by placing each node outside the room, 

in a straight line with the Gateway or line-of-sight (LoS) 

configuration without obstacles. Hence the signal from the 

sender is immediately received. Channel distance is varied 

from 10m, 20m, 30m, 40m, 50m, 60m, 70m, 80m, and 

90m. The RSSI values shown in Table IV are the averages 

(in dBm) of the five measurements. Above 70m, there is 

no measured RSSI value (Loss), which implies that the 

node is not monitored and controlled at a distance of >70m, 

except for the curtain. Variations in the RSSI average 

value confirm research [43] which stated that the signal 

strength of the ESP8266 MCU nodes is not the same as 

each other, and this becomes a challenge in the 

development process. Based on Table V, it is stated that a 

reasonable distance to be used in the case of this smart 

home is 50 – 60 meters, in line with the experiments 

conducted by [44].

 RSSI TEST BETWEEN NODES 

Node 
Distance (m) 

10 20 30 40 50 60 70 80 90 

RGB lamp (dBm) -66 -73 -80 -82 -86 -90 -94 Loss Loss 

Fan (dBm) -71 -77 -80 -86 -88 -89 -93 Loss Loss 

PIR Sensor (dBm) -70 -71 -80 -86 -88 -89 -93 Loss Loss 

Gas Sensor (dBm) -68 -78 -81 -84 -86 -88 -92 Loss Loss 

Smoke Sensor (dBm) -71 -77 -78 -82 -85 -89 -92 Loss Loss 

Horizontal Curtain (dBm) -59 -66 -70 -71 -74 -77 -84 -87 Loss 

Vertical Curtain (dBm) -59 -65 -69 -75 -79 -81 -83 -89 Loss 

 MESH  

Node Fan PIR Gas Sensor Smoke Sensor Horizontal Curtain Vertical Curtain 

RGB Lamp 70 m 63 m 60 m 60 m 53 m 67 m 

Fan - 54 m 75 m 40 m 63 m 52 m 

PIR Sensor - - 69 m 73 m 68 m 50 m 

Gas Sensor - - - 63 m 53 m 53 m 

Smoke Sensor - - - - 62 m 58 m 

Horizontal Curtain - - - - - 63 m 

 

Meanwhile, in the Mesh connection test, the node is 

placed outside the room with non-LoS terrain conditions 

or has several obstacles, such as grass, trees, walls, etc. 

This test aims to determine to the extent the existing nodes 

in the smart home architecture are still able to 

communicate with others. The nodes are connected to the 

mesh network and then kept away from each other until the 

connection is lost. The maximum distance between nodes 

is obtained through this scenario (Table V). An example is 

the RGB lamp node against the fan, where at a distance of 

70m the two nodes do not self-configure anymore. The 

average optimal distance from the RGB lamp node to the 

Journal of Communications vol. 17, no. 7, July 2022

©2022 Journal of Communications 549

TABLE  III. 

TABLE  IV. 

TABLE  V. CONNECTION TEST BETWEEN NODES



PIR sensor, gas, and smoke sensor, horizontal and vertical 

curtain nodes is 64m, 60m, 60m, 53m, and 67m, 

respectively. This result confirms the test in previous 

research where the maximum distance from the ESP8266, 

to be able to perform self-routing is around 40 – 50 meters. 

IV. CONCLUSION 

The addition of nodes into the ESP8266 based smart 

home environment has been designed, implemented, and 

tested through various scenarios. The nodes in question are 

horizontal and vertical curtain, RGB lamp, LPG sensor, 

smoke and PIR sensor, and electrical fan using the soft-

control (PWM-based) method. The smart home system 

architecture uses previous research [12], because it 

focused on the addition of nodes. Upgraded version of the 

android application as a controlling and monitoring device 

for indoor conditions has been designed, implemented, and 

tested for functionality. The RSSI and Mesh connection 

results from each node indicate the success of the system. 

Therefore, all nodes are controlled and monitored through 

the UPISmarthome V.2.0 device within a reasonable 

distance of approximately 50 – 70 meters. The device is 

portable hence, it is easy to be installed anywhere. The PIR 

sensor is able to detect the presence of humans around the 

placement of the device. The smoke sensor is also capable 

of detecting any evolving fire (tested using a burning 

paper). The LPG sensor is able to detect a gas leakage 

(tested using a gas lighter). Furthermore, the mini DC fan 

speed is adjustable from ADC values of 0 to 255. The RGB 

lamp is controllable up to a thousand combinations of R 

(0–255), G (0–255), and B (0–255). The curtains are 

switched open and close via the UPISmarthome V.2.0 

application.  

Subsequently, security issues are a major concern for 

the next improvement of the UPISmartHome system, 

including the addition of a daily/monthly power 

consumption log interface feature from each node. This is 

monitored through the android application because 

electricity power in Indonesia is unstable. Therefore, it is 

expected that UPISmarthome V.2.0 becomes a new 

competitive player in the IoT market in Indonesia, 

especially among smart home products. The 

implementation, effectiveness, efficient business and 

deployment processes of this innovation in the operational 

environment, extensively depends on the support of 

stakeholders [45] and the government through the ministry. 

CONFLICT OF INTEREST 

The authors declare no conflict of interest 

AUTHOR CONTRIBUTIONS 

Syifaul Fuada and Hendriyana prepared the experiment 

scenarios; Hendriyana designed the user interface (UI) 

version 2.0, programmed, performed the functional tests of 

the Android application; Syifaul Fuada designed the 

hardware structure, programmed the Nodes, layouted, 

mounted, and tested the PCB, performed the 

software/hardware integration and its functionality tests, 

observed the system performance, and contributed to the 

writing & profiting of the manuscript, drawn all of the 

figures. All authors had approved the final version.  

ACKNOWLEDGMENT 

This study was supported by the Ministry of Education, 

Culture, Study, and Technology of Republic Indonesia 

through grant number 835/UN40/PT.01.02/2021 and 

666/UN40.LP/PT.01.03/2021 under Lembaga Penelitian 

dan Pengabdian kepada Masyarakat (LPPM)-Universitas 

Pendidikan Indonesia. 

REFERENCES 

[1] A. Čolaković and M. Hadžialić, “Internet of Things (IoT): 

A review of enabling technologies, challenges, and open 

research issues,” Computer Networks, vol. 144, pp. 17–39, 

Oct. 2018. 

[2] K. Shafique, B. A. Khawaja, F. Sabir, S. Qazi, and M. 

Mustaqim, “Internet of Things (IoT) for next-generation 

smart systems: A review of current challenges, future trends 

and prospects for emerging 5G-IoT scenarios,” IEEE Access, 

vol. 8, pp. 23022–23040, 2020. 

[3] A. Zielonka, M. Woźniak, S. Garg, G. Kaddoum, Md. J. 

Piran, and G. Muhammad, “Smart homes: How much will 

they support Us? A research on recent trends and advances,” 

IEEE Access, vol. 9, pp. 26388–26419, 2021. 

[4] T. Adiono, et al., “Live demonstration: MINDS — Meshed 

and internet networked devices system for smart home: 

Track selection: Embedded systems,” in Proc. IEEE Asia 

Pacific Conference on Circuits and Systems (APCCAS), 

JeJu, Korea (South), Oct. 2016, pp. 736–737.  

[5] L. Blanca. (2020). Perbandingan data dan ide inovasi fitur 

automasi produk smart home PT. Bardi solusi otomasi. 

Program Studi Teknik Fisika, Fakultas Teknik Informatika, 

Universitas Multimedia Nusantara, Tanggerang, Banten, 

Indonesia, internship 17822. [Online]. Available: 

https://kc.umn.ac.id/17822/ 

[6] S. Taj, U. Asad, M. Azhar, and S. Kausar, “Interoperability 

in IOT based smart home: A review,” RCES, vol. 5, no. 3, 

pp. 50–55, Sep. 2019. 

[7] M. O. Farooq, I. Wheelock, and D. Pesch, “IoT-Connect: 

An interoperability framework for smart home 

communication protocols,” IEEE Consumer Electron. Mag., 

vol. 9, no. 1, pp. 22–29, Jan. 2020. 

[8] C. Yang, B. Yuan, Y. Tian, Z. Feng, and W. Mao, “A smart 

home architecture based on resource name service,” in Proc. 

IEEE 17th International Conference on Computational 

Science and Engineering, Chengdu, China, Dec. 2014, pp. 

1915–1920. 

[9] V. Ricquebourg, D. Menga, D. Durand, B. Marhic, L. 

Delahoche, and C. Loge, “The smart home concept: Our 

immediate future,” in Proc. 1ST IEEE International 

Conference on E-Learning in Industrial Electronics, 

Hammamet, Tunisia, Dec. 2006, pp. 23–28.  

Journal of Communications vol. 17, no. 7, July 2022

©2022 Journal of Communications 550



[10] S. S. I. Samuel, “A review of connectivity challenges in IoT-

smart home,” in Proc. 3rd MEC International Conference 

on Big Data and Smart City (ICBDSC), Muscat, Oman, Mar. 

2016, pp. 1–4. 

[11] M. Y. Fathany, “Perancangan dan implementasi 

infrastruktur sistem rumah cerdas,” thesis, Dept. Elect. Eng., 

School of Electrical Engineering and Informatics, Institut 

Teknologi Bandung, Bandung, Indonesia, 2016. 

[12] S. Fuada and Hendriyana, “Development of scalable IoT-

based Smart home infrastructure using ESP-Mesh,” Journal 

of Communications, vol. 17, no. 5, pp. 373–385, May 2022. 

[13] R. N. Gultom and M. Asvial, “Analysis of Affecting 

technology adoption factors for smart home services in 

jabodetabek, Indonesia,” in Proc. International Seminar on 

Intelligent Technology and Its Applications (ISITIA), 

Surabaya, Indonesia, Jul. 2020, pp. 326–331. 

[14] S. M. Shaheed, M. S. B. Ilyas, J. A. Sheikh, and J. Ahamed, 

“Effective smart home system based on flexible cost in 

Pakistan,” in Proc. Fourth HCT Information Technology 

Trends (ITT), Al Ain, United Arab Emirates, Oct. 2017, pp. 

35–38.  

[15] L. K. P. Saputra and Y. Lukito, “Implementation of air 

conditioning control system using REST protocol based on 

NodeMCU ESP8266,” in Proc. International Conference 

on Smart Cities, Automation Intelligent Computing Systems 

(ICON-SONICS), Yogyakarta, Indonesia, Nov. 2017, pp. 

126–130.  

[16] S. P. Makhanya, E. M. Dogo, N. I. Nwulu, and U. Damisa, 

“A smart switch control system using ESP8266 Wi-Fi 

module integrated with an android application,” in Proc. 

IEEE 7th International Conference on Smart Energy Grid 

Engineering (SEGE), Oshawa, ON, Canada, Aug. 2019, pp. 

125–128.  

[17] E. Munoz-Abad, R. Suquinagua-Otavalo, F. Astudillo-

Salinas, L. I. Minchala, and A. Vazquez-Rodas, “Home 

automation architecture: Design and implementation using 

ESP8266,” in Proc. 7th International Conference on 

Control, Decision and Information Technologies (CoDIT), 

Prague, Czech Republic, Jun. 2020, vol. 1, pp. 969–974.  

[18] S. Fuada, T. Adiono, and L. Siregar, “Internet-of-Things for 

smart street lighting system using ESP8266 on mesh 

network,” International Journal of Recent Contributions 

from Engineering, Science & IT (iJES), vol. 9, no. 2, pp. 73–

78, Jun. 2021. 

[19] S. Fuada, T. Adiono, and L. Siregar, “Development of 

wireless control system for smart street lighting using 

ESP8266,” International Journal of Interactive Mobile 

Technologies (iJIM), vol. 14, no. 15, pp. 68–80, Sep. 2020. 

[20] T. Thaker, “ESP8266 based implementation of wireless 

sensor network with Linux based web-server,” in Proc. 

Symposium on Colossal Data Analysis and Networking 

(CDAN), Indore, India, Mar. 2016, pp. 1–5. 

[21] R. K. Kodali and K. S. Mahesh, “Low cost implementation 

of smart home automation,” in Proc. International 

Conference on Advances in Computing, Communications 

and Informatics (ICACCI), Udupi, India, Sep. 2017, pp. 

461–466.  

[22] M. A. T. Tran, T. N. Le, and T. P. Vo, “Smart-Config wifi 

technology using ESP8266 for low-cost wireless sensor 

networks,” in Proc. International Conference on Advanced 

Computing and Applications (ACOMP), Ho Chi Minh City, 

Vietnam, Nov. 2018, pp. 22–28. 

[23] T. Qiang, G. Guangling, L. hai, C. Lina, and W. Han, 

“Nodemcu-based low-cost smart home node design,” IOP 

Conf. Ser.: Mater. Sci. Eng., vol. 435, p. 012013, Nov. 2018. 

[24] Z. Yin, Y. Che, and W. He, “A hierarchical group control 

method of electrical loads in smart home,” in Proc. 6th 

International Conference on Power Electronics Systems 

and Applications (PESA), Hong Kong, Hong Kong, Dec. 

2015, pp. 1–6.  

[25] T. Adiono, S. F. Anindya, S. Fuada, and M. Y. Fathany, 

“Curtain control systems development on mesh wireless 

network of the smart home,” Bulletin of Electrical 

Engineering and Informatics, vol. 7, no. 4, pp. 615–625, 

Dec. 2018. 

[26] S. Fuada, M. Yusuf Fathany, T. Adiono, and K. Afifah, 

“Controlling mini exhaust fan through android-based 

smartphone for IoT-based smart home system,” TEM 

Journal, vol. 10, no. 3, pp. 1301–1306, Aug. 2021. 

[27] T. Adiono, M. Y. Fathany, S. Fuada, I. G. Purwanda, and S. 

F. Anindya, “A portable node of humidity and temperature 

sensor for indoor environment monitoring,” in Proc. 3rd 

International Conference on Intelligent Green Building and 

Smart Grid (IGBSG), Yilan, Taiwan, Apr. 2018, pp. 1–5.  

[28] R. Kashyap, M. Azman, and J. G. Panicker, “Ubiquitous 

mesh: A wireless mesh network for IoT systems in smart 

homes and smart cities,” in Proc. IEEE International 

Conference on Electrical, Computer and Communication 

Technologies (ICECCT), Coimbatore, India, Feb. 2019, pp. 

1–5.  

[29] T. Adiono, M. Y. Fathany, S. Feranti Anindya, S. Fuada, 

and I. G. Purwanda, “Wirelessly control for RGB lamp End-

device: Design and implementation,” in Proc. TENCON 

2018 - 2018 IEEE Region 10 Conference, Jeju, Korea 

(South), Oct. 2018, pp. 2066–2070.  

[30] T. Adiono, et al., “Rapid prototyping methodology of 

lightweight electronic drivers for smart home appliances,” 

International Journal of Electrical and Computer 

Engineering (IJECE), vol. 6, no. 5, pp. 2114–2124, Oct. 

2016. 

[31] T. Adiono, S. F. Anindya, S. Fuada, K. Afifah, and I. G. 

Purwanda, “Efficient android software development using 

MIT app inventor 2 for bluetooth-based smart home,” 

Wireless Pers Commun, vol. 105, no. 1, pp. 233–256, Mar. 

2019. 

[32] K. Afifah, S. Fuada, R. V. W. Putra, T. Adiono, and M. Y. 

Fathany, “Design of low power mobile application for 

Smart Home,” in Proc. International Symposium on 

Electronics and Smart Devices (ISESD), Bandung, 

Indonesia, Nov. 2016, pp. 127–131. 

[33] S. Fuada, H. Hendriyana, H. E. Putri, J. Caturiasari, and F. 

R. Jannah, “Preliminary design of simple IoT-based smart 

home trainer for kids,” J. Phys.: Conf. Ser., vol. 1987, no. 1, 

p. 012051, Jul. 2021. 

Journal of Communications vol. 17, no. 7, July 2022

©2022 Journal of Communications 551



[34] T. Adiono, et al., “Prototyping design of IR remote 

controller for smart home applications,” in Proc. TENCON 

2017 - 2017 IEEE Region 10 Conference, Penang, Malaysia, 

Nov. 2017, pp. 1304–1308.  

[35] T. Adiono, R. I. Malingkas, A. C. Swastika, and S. Fuada, 

“Electronic transaction device based on contact smart card 

using programmable system-on-chip,” in Proc. 

International Conference on Electrical Engineering and 

Computer Science (ICECOS), Pangkal Pinang, Oct. 2018, 

pp. 51–56.  

[36] T. Adiono, et al., “Development of long-range 

communication system for fishermen: An initial study,” in 

Proc. International Conference on ICT for Rural 

Development (IC-ICTRuDev), Bali, Indonesia, Oct. 2018, 

pp. 12–17. 

[37] S. Fuada and T. Adiono, “The importance of lightweight 

implementation concept for nodes in smart home system,” 

Electric Electron Tech Open Acc J., vol. 2, no. 1, pp. 15–18, 

Apr. 2018. 

[38] T. Adiono, M. Y. Fathany, S. Feranti Anindya, S. Fuada, 

and I. G. Purwanda, “Using a smart plug based on consumer 

electronics to support low power smart home,” Hubei, China, 

Sep. 2019, pp. 376–379.  

[39] T. Adiono, et al., “Prototyping design of electronic end-

devices for smart home applications,” in Proc. IEEE Region 

10 Symposium (TENSYMP), Bali, Indonesia, May 2016, pp. 

261–265. 

[40] T. Adiono, S. Fuada, S. F. Anindya, I. G. Purwanda, and M. 

Y. Fathany, “IoT-Enabled door lock system,” International 

Journal of Advanced Computer Science and Applications 

(IJACSA), vol. 10, no. 5, pp. 445–449, 2019. 

[41] B. L. Lawu, et al., “Prototyping design of mechanical based 

end-devices for smart home applications,” in Proc. 4th 

International Conference on Information and 

Communication Technology (ICoICT), May 2016, pp. 1–6.  

[42] P. N. Saranu, G. Abirami, S. Sivakumar, K. M. Ramesh, U. 

Arul, and J. Seetha, “Theft detection system using pir 

sensor,” in Proc. 4th International Conference on Electrical 

Energy Systems (ICEES), Chennai, India, Feb. 2018, pp. 

656–660.  

[43] Yoppy, R. H. Arjadi, E. Setyaningsih, P. Wibowo, and M. I. 

Sudrajat, “Performance evaluation of ESP8266 mesh 

networks,” J. Phys.: Conf. Ser., vol. 1230, no. 1, p. 012023, 

Jul. 2019. 

[44] L. Syafaah, A. E. Minarno, F. D. S. Sumadi, and G. W. 

Mukti, “Distance measurement of ESP8266 for control and 

monitoring in smart home application,” J. Phys.: Conf. Ser., 

vol. 1381, p. 012058, Nov. 2019. 

[45] T. Yuliandani. (2017). Integrasi Kepentingan Stakeholder 

Dalam Pembangunan Berkelanjutan di Kabupaten 

Bojonegoro. Skripsi, Ilmu Politik, Fakultas Ilmu Sosial dan 

Ilmu Politik, Universitas Airlangga, Surabaya. [Online]. 

Available: http://repository.unair.ac.id/67979/ 

 

Copyright © 2022 by the authors. This is an open access article 

distributed under the Creative Commons Attribution License (CC 

BY-NC-ND 4.0), which permits use, distribution and 

reproduction in any medium, provided that the article is properly 

cited, the use is non-commercial and no modifications or 

adaptations are made. 

 

Syifaul Fuada is with the the Program 

Studi Sistem Telekomunikasi Universitas 

Pendidikan Indonesia (UPI) as a young 

Lecturer, inspirational lecturer, and now 

serving as an assistant professor (Dosen 

Asisten Ahli) in the same study of 

program. Mr. Fuada has been working in 

the area of Visible Light Communication 

Systems, Internet-of-Things, Electronic circuits, engineering 

pedagogy, and has published numerous research papers in several 

reputed journals and international conference proceedings. Mr. 

Fuada has several has several achievements, such as the most 

outstanding students of Universitas Negeri Malang in 2013, 

receiving one of the 106 Indonesia Innovations by BIC-RISTEK 

DIKTI awards (2014) for Helm Charger product, a top of 10–

student travel grant to the IEEE Asia Pacific Conference and 

Systems (APCCAS 2016) that was held in Jeju, South Korea, 

receiving one of 108 Indonesia Innovations by BIC-LIPI awards 

(2016) for Smart Home Product, student winnernominee of 

NOLTA conference (2017), receiving Best Paper Award from 

IEEE IGBSG 2018 that was held in Yi-Lan, Taiwan, receiving 

Best Paper Award from IEEE ICTRuDev 2018 that was held in 

Bali, Indonesia, the winner of IAPP RAEng UK as a team 

member (2018), receiving the Best paper award from a Scopus-

indexed journal, i.e., International Journal of Online Engineering 

(i-JOE) in 2019, receiving Best Paper Award from IEEE IGBSG 

2019 that was held in Yichang, China, receiving the 111 

Indonesia Innovations by BIC awards (2019) for E-Nelayan and 

LI-FI products, Top 500 researchers in Indonesia that was 

awarded by the Ministry of Research and Technology/National 

Research and Innovation Agency Indonesia (2020), receiving the 

112 Indonesia Innovations by BIC awards (2020) for three 

innovations: Bidirectional DC/DC Converter for Electric ATV, 

Smart Home, and Contact/Contactless-based Payment Device, 

the 3rd place of UPI’s most productive researcher in the 

SCOPUS-based publication 2020 (awarded on 2021), the 3rd 

place of UPI’s inventor awarded on 2021. His study interests 

include analog circuit design and instrumentation, circuit 

simulation, engineering education, IoT, multimedia learning 

development, and Visible Light Communication. 

 

Hendriyana obtained a Diploma degree 

from Padjadjaran University (UNPAD) in 

2007, Bachelor degree from Pasundan 

Universiry (UNPAS) in 2013, and Master 

degree from Telkom University (TEL-U), 

Bandung in 2017. He worked as an 

analyst on Industrial Banking from 2008 

– 2014 and now working in the Program 

Studi Rekayasa Perangkat Lunak (Software Engineering) 

Universitas Pendidikan Indonesia (UPI), Bandung.  His study 

interests include ICT business, information system, database, 

decision support system, multimedia, and datamining. 

 

Journal of Communications vol. 17, no. 7, July 2022

©2022 Journal of Communications 552

https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/

