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Abstract— The need for light is one of the main needs for human life today. Advances in technology are very helpful in many 
aspects of life, especially in terms of light. Thanks to advances in technology, humans do not only rely on sunlight as a means of 
lighting their daily lives because lamps have been found as a substitute for lighting. Controlling the lights manually certainly has 
drawbacks as is often the case in this village where the owner often leaves the house with the lights on, this can cause a waste of 
electricity and short circuits can occur in the lights if they are constantly on. Where researchers use applied research methods 
which are research methods that are carried out with the intention of implementing, testing, and evaluating the ability of a theory 
that is applied in solving practical problems. However, researchers also use IoT (Internet of Things) technology and Internet 
Messenging applications, namely Telegram. Where this IoT technology is a technology that utilizes the internet network 
connected to a network of lights through a sensor, namely the NodeMCU Esp8266 Microcontroller. While the Telegram 
application is used as an aid to make it easier to monitor or control both turning on and off the lights remotely using the application, 
the Telegram application also sends feedback on the status of the lights. From the results of this study, it can be expected that this 
control system can assist in controlling or controlling lights easily and practically over long distances using the telegram 
application.. 
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1. Introduction 

A lamp is a device that produces light. The word 
"lamp" can also mean light bulb. Lights require energy to 
produce light, the energy used can be electricity, gas, and 
other energy. Existing lamps use electrical energy as a 
source of power. Electrical energy was chosen because it is 
more efficient, easier to implement and safer. The lamp can 
also adjust the color and brightness of the light that is 
produced. 

 
Telegram has long been popular long before the 

smartphone era. Telegram used to be a post office facility 
that was used to send long-distance text messages quickly. 
However, after the rapid development of technology, this 
facility was lost and was no longer used. Now the name 
Telegram is taken by a startup that is developed into an 
application. Telegram is a cloud-based instant messaging 
application focused on speed and security. Telegram is 
designed to make it easier for users to send text messages, 
audio, video, images and stickers safely (Fahana & Ridho, 
2018). 

 
The use of this remote control as a communication tool 

and smartphone has experienced many developments at this 
time, such as as a means of controlling home lighting 
combined with Arduino components and utilizing existing 
facilities on Telegram. From the convenience and the 
proliferation of social media such as the telegram application 
among the public. 

This study aims to make it easier to control and have a 
feedback status of the lights with centralized control of the 
Telegram application without using a switch. The results of 
the research on controlling lights with NodeMCU and ESP-
12E through the Telegram chatbot application, distance has 
no effect on the system performance of the device, what 
makes the delay response different at each different distance 
is the difference between network connections and also 
network quality from each different location. 

Research on the control and monitoring of building 
lights by (Muhammad Suprayogi, 2019) and (Mochamad 
Iqbal Fahrezi, 2018). Research conducted by (Muhammad 
Suprayogi, 2019) discusses the application of the internet of 
things (iOT) to building light control and monitoring 
systems using telegram-based nodemcu. Meanwhile 
(Mochamad Iqbal Fahrezi, 2018) developed a home light 
control system via a telegram bot based on the internet of 
things. uses raspberryPi3 as a telegram bot server and for 
system development this tool uses the prototype method 
from the results of testing this tool functions properly and is 
feasible to use for controlling household appliances. 

Therefore, in this paper the development of a lamp 
control and monitoring system uses a telegram that can be 
accessed remotely. 
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2. Method 

A. System Design 

The need for this research is to know the presence of 
people in the room and detect the status of the lights. 
Then the need to manually control the lights. Requires 
the ability of the system to provide status feedback to 
users. 

There are 2 conditions for reading the whereabouts of 
a person which will trigger the system to provide an 
on/off light notification. 

1. When the PIR sensor detects the presence of 
people in the room, the light will automatically 
turn on. The LDR sensor detects the light is on 
and the system gives an on light notification. 

2. When the PIR sensor does not detect the presence 
of people in the room, the lights automatically 
turn off. The LDR sensor detects an off light and 
the system gives an off light notification. 

In monitoring the status of the lights, the system will 
provide on/off status with the LDR sensor. When the 
lamp is damaged / fails to turn on, the user will know 
the actual status of the lamp and immediately take 
action to check and replace the lamp. 

This study uses PIR sensors to determine the presence 
of people in the room, LDR sensors to determine the 
actual condition of the light status, relays to control the 
on / off lights. 

 

Figure 1 Design System 

As seen in the picture above, the system uses a PIR 
sensor to detect the presence of people in the room, an 
LDR sensor to determine the real status of the lights. 
The sensor is connected to the nodemcu esp8266 via 
cable. NodeMCU ESP8266 as a control center 
connected to the internet via a WiFi radio network. 
NodeMCU ESP8266 can provide notifications to 
telegram bots that have been made, there are two 
conditions for nodemcu esp8266 to provide 
notifications to telegrams. When the PIR sensor detects 
the presence of humans in the room, the lights 
automatically turn on and provide notification to the 

Telegram bot that the lights are on or when the PIR 
sensor does not detect the presence of humans in the 
room, the lights automatically turn off and provide 
notifications to the Telegram bots that the lights are off. 
Besides that, there are conditions for monitoring the 
status of the lights with the LDR sensor and manual 
control of the lights on / off. 

 

Figure 2. Diagram Schematic 

The picture above shows a schematic diagram for 
monitoring and controlling lights. The NodeMCU ESP 
8266 pins are connected to sensor outputs and relay 
inputs. The output of the PIR sensor is connected to pin 
D6, the output of the LDR sensor is connected to pin 
D5, the input of the relay is connected to pins D1 and 
D7. For the vcc pin (5 volts) and the grounding pin, all 
are connected. To control the lamp, pin C relay is 
connected to L lamp and pin N0 relay is connected to 
220V / PLN. 

The picture above shows the steps of the system 
program. The first step in the system is to connect to 
WiFi, then connect the telegram bot then read the PIR 
and LDR sensor values if they meet the requirements 
then the lights are on, if they don't meet the 
requirements then the lights are off then send 
notifications to telegram. From the notification, you 
can then control the relay. If the relay is low then the 
light is on, if the relay is high then the light is off. 
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Figure 3 Program Flow Chart 

 

B. Research Method 

In particular, the method used in this study is the 
waterfall method. This method is carried out with a 
systematic approach, starting from the system 
requirements stage and then the analysis, design, 
implementation, verification, and maintenance stages. 
The steps that must be passed must be completed one 
by one (cannot jump to the next stage) and run 
sequentially. 

The stages in this research: 

a. System Requirements 

Knowing and understanding how the information 
needs of the user for the tool to be made. This 
information collection method is obtained by way 
of discussion, observation, surveys, interviews. 
The information obtained is then processed and 

analyzed in order to obtain complete data or 
information regarding the specification of the 
user's requirements for the tool being made.. 

b. Design 

Information regarding system requirements 
specifications is then implemented in the design. 
Design planning is done with the aim of helping to 
provide a complete picture of what must be done. 
This stage also helps to prepare the material 
requirements that will be made as a whole. 

c. Implementation 

Implementation is the stage of making tools and 
programs. In this stage, functional testing of the 
tool that has been made is carried out. Does it meet 
the desired criteria or not. 

d. Verification  

After the tool is tested in the implementation stage, 
it is then integrated into the system as a whole, then 
an overall inspection and test is carried out to 
identify possible system failures and errors. 

e. Maintenance 

In the last stage, the finished tool is operated by the 
user and carried out maintenance. Maintenance 
allows for repairs to errors that were not detected 
in the previous stages. Maintenance includes 
repairing errors, improving the implementation of 
system units, and upgrading and adapting systems 
to requirements. 

Figure 4. Waterfall Model 

3. Results and Discussion 

From the implementation of the system, this study 
obtained the following results : 
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Figure 5. LDR Sensor 

The picture above shows the LDR sensor that has been 
installed with the system.. 

 

Figure 6. PIR Sensors and Relays 

The picture above shows the PIR sensor and relay that 
has been installed with the system. 

 

Figure 7. NodeMCU esp 8266 

The picture above shows the nodemcu esp8266 module 
that has been installed with the system. 

 

Figure 8. Overall System 

The picture above is a series of the whole system. 

 

Figure 9. The initial appearance of the Telegram Bot 

The picture above is the initial appearance of the 
Telegram Bot smart light system. 
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Figure 10. Telegram Bot Starting View 

The picture above shows how to start the telegram bot. 

 

Figure 11. Status Light off 

The picture above shows the display of the status of the 
light which shows the light is off. 

 

Figure 12. Manual Control Lights on 

The picture above shows the light control is on so the 
light will turn on. 

 

Figure 13. Status Lights on 

Menyala 
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The picture above shows the status of the light on 
because the manual control is on. 

4. Conclusion 

The conclusion of this research is : 

a. Have successfully made a light control monitoring 
system with status feedback. 

b. The system has succeeded in giving telegram 
notifications with the status of the light on or off 

c. The system successfully controls automatic and 
manual lights 
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