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ABSTRACT  

This research is to design and product design in making a touchless automatic door opener. The background of this 

research is to open the automatic door without touch by adding a tool or component. The purpose of this research is to 

open the door without a touch without changing from the door that has been made and apply Arduino technology to 

open the door automatically. The manufacture of this tool starts from research design, research calculations, tools and 

materials used, manufacture of automatic door openers, automatic door opener testing, results of automatic door opener 

testing, and the results and conclusions of this study. The result of this research is that the door weight is 0.03 N with 

a length of 2.1 meters, a width of 0.89 meters, and a thickness of 0.03 meters, and a door handles opening time of 11 

seconds. The torque value on the door handle is 1.75 Nm which is used to determine the minimum energy that the 

actuator needs to release in pushing the doorknob. 
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1. INTRODUCTION  
In early 2020, many countries are implementing a 

lockdown system in warding off the deadly virus. Even 

Indonesia experienced social restrictions in almost all re-

gions as a result of the pandemic coronavirus [1]. Be-

cause COVID 19 can be transmitted by humans and ob-

jects of any kind, that we should be able to familiarize 

ourselves with no contact with any object one of them at 

the time of opening the door [2]. According to research 

by Sembiring et al. about smart door systems using inter-

net-based ultrasonic sensors of thinks with software anal-

ysis testing methods and hardware circuit testing. In ul-

trasonic sensor testing, if there is a person or object in the 

ultrasonic sensor radar (8cm), then the door will automat-

ically open, the signal is sent to the microcontroller, 

which in turn opens the door. On the other hand, when 

there are no objects in the specified range, the door clos-

ing is activated [3]. The door remains open as long as the 

object is within the specified detection range. According 

to Ahmad Sahru Romadhon et al. [4] about the gate con-

trol system automatically using a microcontroller using 

the trial method, this study was conducted 50 times with 

five kinds of toy cars in front of the gate. In general, al-

most all experiments run. Properly and can open the door 

automatically. In the last experiment, there were two fail-

ures due to the position of the car being too close to the 

right or left side of the gate so that one of the ultrasonic 

sensors could not read. Automatic door openers are used 

to make it easier for humans to open doors. Efforts are 

given in comfort for humans is in developing automatic 

systems on doors. The automation system used previ-

ously was by changing the shape of the door. In this case, 

this study examines how to open the door automatically 

without changing the shape of the door [5].  

 The coronavirus can be transmitted from human 

to human when the human transmission is usually 

through coughing or sneezing. If it is inhaled or in con-

tact with the eyes, the person is at risk of contracting the 

coronavirus [6]. 

Because Covid-19 can be transmitted from touch, we 

must get used to reducing touch to things that are touched 

by other people, one of which is the door. With Arduino 
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technology, it is hoped that it can break the chain of the 

spread of the Covid-19 virus because it will use sensors 

that read input, so that produces output door open and 

close automatically without touch. 

 

2. METHODS  
One of the ways to prevent the spread of the virus 

is not to touch the things whose suspected touch it. Ar-

duino is an open-source microcontroller system for cre-

ating electronic projects. Arduino is a derivative of the 

Wiring Platform. The purpose of the Arduino is to make 

it easier to engineer electronics in applications in various 

fields of electronics [7]. The hardware of Arduino is to 

use the Atmel AVR processor with its own programming 

language. 

Therefore, it is necessary to find a method how to 

prevent coronavirus 19 spread via a door. Because 

Covid-19 can be transmitted from touch, we must get 

used to reducing touch to things that are touched by other 

people, one of which is the door, with Arduino technol-

ogy, is expected to be able to break the chain of the spread 

of the Covid-19 virus because it will use an ultrasonic 

sensor that reads the input so as to produce the output of 

the door opening and closing automatically without 

touching. 

The Arduino system uses an automatic sensor sys-

tem. Arduino is an open-source electronic kit that con-

tains a microcontroller with the AVR type. The micro-

controller can be programmed using a computer. In em-

bedding the program, it can read input, process input, and 

produce output as desired. 

 

 

Figure 1 Arduino board circuit. 

 

The ultrasonic sensor functions as the transmission 

of ultrasonic waves at speeds above human hearing. Ul-

trasonic sensors are used as data collectors. The ultra-

sonic sensor consists of an ultrasonic wave transmitter 

and an ultrasonic wave receiver [8]. The working princi-

ple of the sensor itself is based on the reflection of a 

sound wave so that it can be made to interpret the dis-

tance of an object with a certain frequency. The working 

principle of the ultrasonic wave ultrasonic sensor is 

switched on with a tool that is piezoelectric with a certain 

frequency. The piezoelectric function is to shoot ultra-

sonic waves towards an area or object. After the wave 

hits the surface, the target will reflect the wave back. The 

reflected wave will be captured by the sensor, then the 

sensor is the difference between the time of sending the 

wave and the time of the reflected wave being received 

[9] 

 

 
Figure 2. Ultrasonic Sensor. 

 

In this study designed an automatic door handle 

control system that can open the door automatically if in 

front of the door there is a hand wave. In this research, 

two ultrasonic sensors are placed in front and on the back 

so that it can detect a hand waving properly. The auto-

matic door control system process utilizes Arduino Uno 

R3 is a microcontroller that is connected to two ultrasonic 

sensors, a DC motor as a driver for the door handle. Each 

component is connected to the LM2596 step-down, 

which is used to lower the voltage so that all components 

are safe and acceptable to the microcontroller. 

 

 
Figure 3 Location of the sensor and actuator motor 
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3. RESULTS AND DISCUSSION 

In this study, testing tools were carried out on the 

prototype of the Arduino-based automatic door handle 

control system, which aims to be able to find out whether 

the entire circuit is working as expected. The actuator is 

placed above the door handle. So that the actuator does 

not fall, it is clamped to the door. The actuator can push 

and pull the doorknob by connecting the doorknob and 

the actuator. Connectors are used using coupling. 

 

 

Figure 4 Actuator. 

 

In looking for the time to open the doorknob, you 

get the speed of the actuator is 0.005 m/s or 0.5 cm/s with 

a voltage of 24 volts on the actuator as shown in figure 4. 

The length of the track on the handle when opening the 

door is 55 mm or 5.5 cm. So the time it takes to open the 

door is 

   
s

t
v

                (1) 

Based on door properties; the door weight is 0.03 N with 

a length of 2.1 m, a width of 0.89 m, and a thickness of 

0.03 m. Finding torque in automatic door opener is as 

follows: 

   F l               (2) 

From the testing in this study, it was found that the ultra-

sonic sensor can capture the wave of the hand which then 

moves the actuator to open the doorknob in 11 seconds 

and with a torque of 1.75 Nm. 

 

4. CONCLUSION  
The manufacture of this tool starts from research 

design, research calculations, tools and materials used, 

manufacture of automatic door openers are presented in 

this study. The result of this research Door handles open-

ing time of 11 seconds and the torque value on the door 

handle is 1.75 Nm which is used to determine the mini-

mum energy that the actuator needs to release in pushing 

the doorknob can be realized. 
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