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I. INTRODUCTION 

The internet in today's digital era is very closely related to 
everyday life. Starting from young people to adults, the 
majority use the internet as a medium to assist in carrying out 
and connecting various human activities effectively, accurately, 
and efficiently. Technological developments that can be 
utilized from this internet connection are being able to access 
equipment with the electronic Internet of Things (IoT) based 
NodeMCU module, one of which is light control [1]. Previous 
research related to smart lights has been carried out by several 
researchers such as [2-5]. The difference between this research 
and similar research is the use of NodeMCU ESP8266 and the 
Blynk application as an interface to control and show 
conditions at the smart lamp. some study also shows that the 
use of smart lamp also can reduce energy consumption [6-7]. 

Based on development needs tools and previous studies, this 
article describes the implementation of a Smart Lamp with the 
NodeMCU ESP8266 module based on the Internet of Things 
(IoT) to control the lamp without having to look for a switch. 
This research aims to prove that smart lamps work well to 
replace the switch function by turning on or off the lights. This 
smart lamp can be used in various places on campus, for 
example in the practicum room, bathroom, courtyard, parking 
lot, and others as the application of IoT in real life [8]. The 
smart lamp control application used is Blynk, which can be 
downloaded by lecturers, students, or security. Users can use 
the application to control the smart lamp when learning is 
carried out or after learning is complete. 

A. Arduino IDE 
Arduino IDE (Integrated Development Environment) is 

software used to program various microcontrollers such as 

Arduino and NodeMCU ESP8266. Arduino IDE can run on all 
OS. Arduino IDE uses the C/C++ programming language and 
uses a compiler (Avr-g++). Arduino program code is usually 
called a sketch and is made using the C programming language. 
Programs or sketches that have been written in the Arduino 
IDE can be directly compiled and uploaded to the Arduino 
Board. In simple terms, Arduino sketches are grouped into 3 
blocks, namely the header, setup, and loop. [9] 

B. Blynk App 
Blynk is a server service that is used to support Internet of 

Things projects. This server service has a mobile user 
environment, both Android and iOS. Blynk Application as IoT 
support can be downloaded via google play. Blynk supports a 
wide range of hardware that can be used for Internet of Things 
projects. Blynk is a digital dashboard with a graphical interface 
for project creation. Adding components to Blynk Apps using 
Drag and Drop, makes it easier to add input/output components 
without the need for Android or iOS programming skills. Blynk 
was created to control and monitor hardware remotely using 
internet or intranet data communications (LAN network). The 
ability to store data and display data visually using numbers, 
colors, or graphics makes it easier to create projects in the 
Internet of Things field [10]. 

C. NodeMCU ESP 8266 
NodeMCU ESP 8266 is a hardware-based open-source IoT 

platform that is equipped with WiFi features and uses Lua as a 
programming language or you can use Arduino IDE sketches 
to create IoT prototypes, the purpose of NodeMCU being 
created is to make microcontroller circuits and programming 
easier to use or learned by new people [11]. 
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of the internet from the wifi connected to the ESP8266.
PM, or by pressing the virtual button on Blynk. There is a slight delay when the lights will turn on or off, this is caused by the strength 
The results obtained from the design of this tool are that the smart lamp will turn on at 8.00 AM and will turn off automatically at 3.00 
the need to look for a switch. This smart lamp can be controlled via a virtual button on the Blynk application or based on a set clock. 
The purpose of making a smart lamp using the NodeMCU ESP8266 is to make it easier to turn it on and off with a smartphone without 
towards the switch to turn the lights on/off. To save time, lights can be controlled via the internet of things using the NodeMcu ESP8266. 
Abstract— Lamps are household electrical devices. In general, the lights are controlled through switches which require the user to move 
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The ESP8266 family of ESP-12 IoT (Internet of Things) 
platform modules includes the NodeMCU ESP8266 
development derivative module. Functionally, this module is 
almost identical to the Arduino platform module; however, it 
differs in that it is focused on being "Connected to the Internet” 
[12]. 

The NodeMCU ESP8266 development board comes with 
the ESP-12E module containing the ESP8266 chip having 
Tensilica Xtensa 32-bit LX106 RISC microprocessor. This 
microprocessor supports RTOS and operates at 80MHz to 160 
MHz adjustable clock frequency. NodeMCU has 128 KB RAM 
and 4MB of Flash memory to store data and programs. Its high 
processing power with in-built Wi-Fi/ Bluetooth and Deep 
Sleep Operating features make it ideal for IoT projects [13]. 

 

 
Figure 1. NodeMCU ESP8266 

D. 5V Relay Module 
The 5V Relay Module is a magnetic switch, which functions 

to disconnect and connect electric current. These relays are 
electrically operated which makes it possible to turn a circuit 
on or off using a remote voltage or current. 

Higher than NodeMCU can handle. There is no connection 
between the low voltage circuit operated by the NodeMCU and 
the high power circuit [14]. 

 
Figure 2. 5V Relay Module 

E. 5V DC Adaptor 
The adapter is used as a voltage source to activate the 

ESP8266, the required voltage for the ESP8266 is 5-12V DC. 
Adapter input is connected to 220VAC mains voltage and 
output is connected to ESP8266. 

F. Internet of Things 
Internet of Things (IoT) is a concept or scenario where an 

object can send/transfer data over a network directly without 
any human intervention. speed is too high or tire pressure is too 
low, farm animals with transonder biochips and someone with 
a heart implant monitor. wearables category, and IoT can 
provide benefits in almost all aspects of life [15]. 

 

 
Figure 3. Adaptor 5V 

 
II. METHOD  

The method that will be used in this activity is to create 
flowcharts, block diagrams, and electronic circuits. Where the 
flowchart will explain how the smart lamp works, the block 
diagram will explain the order of the control system on the 
smart lamp, and the electronic circuit explains the schematic 
circuit of the smart lamp. 

The flow or work sequence of this smart lamp uses an open-
loop system, where from the Blynk application as input it gives 
a command to the ESP8266 (controller) to be processed and 
produces an output. When the ON button in the Blynk 
application is pressed, the ESP8266 will turn on the relay and 
the lights will turn on, for more details, see the following block 
diagram. 

 
Figure 4. Block diagram 

 
The way these smart lamp works is that we first connect the 

smart lamp with the Blynk application, once connected we can 
turn the lights on and off with the application. The initial 
condition of the lamp after it is connected there is a choice 
whether to use the button or not, if not, the lamp will turn on 
and off automatically based on the specified time. If so, it will 
use the button found on Blynk, the initial condition of the 
button is OFF or off as shown in the flowchart below. When 
we press the button, the button will turn ON and turn on the 
relay connected to the lamp so that the light turns on. To turn it 
off we just press the button again so that the button becomes 
OFF. 
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Figure 5. Flowchart system 

 
The schematic circuit of the smart lamp can be seen in the 

image below. The input for the ESP8266 comes from the 
charger module with a micro-USB cable. Then the relay is 
connected to the ESP8266 digital pin, you can freely use any 
number of digital pins. The relay source is connected to the 
VCC and GND pins of the ESP8266. Then COM on the relay 
is connected to the AC from the lamp holder, and NO on the 
relay is connected to the lamp. Neutral on the lamp holder 
directly connected to the lamp. 

 
III. RESULTS AND DISCUSSION 

The test is carried out to find out whether the system 
designed for smart lights has been achieved or not. testing is 
carried out in two ways, namely testing against time as a system 
response and testing based on virtual button responses.  

 

 
Figure 6. Electrical Circuit 

A. Tests turning on and off the lights based on the specified 
hour/time 

Testing is done by setting the time when the lights turn on 
and off. Setting time using the general time provided by RTC.   
This test will work immediately when the smart lamp is 
connected to Wifi and will work automatically by the number 
of pages the smart lamp turns on and off periodically.  

 
TABLE 1  

TEST RESULTS OF LAMP CONTROL WITH SPECIFIED TIMES 
 

Time (WIB) Lamp Condition Notification 
08.00 ON Turning On 
15.00 OFF Turning Off 

 

 
Figure 7. notification when the light is on 

 
Notifications received on the Blynk application are feedback 

from the ESP8266 so that the user knows that the light is on. 
The notification "Lights On" will be received at 08.00 WIB. 

 

 
Figure 8. notification light is off 

 
When the light is off, the Blynk application sends 

notifications received from the ESP8266 so that the user knows 
the notification "Lights Off" will be received at 15.00 WIB. 

B. Tests turning on and off lights with virtual buttons 
This test is needed whether there is an error that occurs in 

the virtual button in the application that has been designed. 
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This test is done by pressing the button on the Blynk 
application that is already connected to the smart lamp.  

 
TABLE II 

TEST RESULTS OF LAMP CONTROL WITH VIRTUAL BUTTONS 
 

Switch Condition Notification Delay time (s) 
ON ON 0 
OFF OFF 0 

 

 
Figure 9. Condition of the lamp when the switch is off 

 
The picture above is the initial condition when controlling 

the smart lamp. The initial condition is OFF and the button is 
black, the light is off. 

 

 
Figure 10. Condition of the lamp when the switch is on 

 
The picture above shows the condition after the button is 

pressed, the button will change from OFF to ON and the button 
color becomes white, and the light is on. 

 

 
Figure 11. Dashboard smart lamp 

 
The picture above shows the initial view when opening the 

Blynk IoT application, a connected device will appear. 

 

 
Figure 12. Dashboard smart lamp 

 
The picture above shows that the smart lighting control can 

be set on the owner's smartphone dashboard and users can 
create the automation menu looks as they wish. the owner can 
set when the lights will turn on and off as long as they are 
connected to the wifi network so they don't have to press the 
switch from home and are expected to be more energy efficient 
because they can reduce energy use in lights that are turned on 
during the day 

IV. CONCLUSION 
Based on the results of the analysis, design, and 

implementation that have been carried out and based on the 
results of the experiments that have been carried out the 
implementation IoT-based light switch control device using the 
NodeMCU ESP8266 works well to replace the switch function 
turning on or off the lights. The automatic system of time-based 
lights works well, but there is a slight delay when pressing the 
button and the lights turn on, due to the internet's strength from 
wifi. 
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