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1. INTRODUCTION
Attendance is an attendance made by an agency. Attendance shows how an agency is well
intertwined because it shows the existence of intertwined activities. Universitas Muhammadiyah
Sumatera Utara (UMSU) is an agency that uses attendance as an important thing in lectures, but in
its application, it still uses manual attendance which has many shortcomings, for example, it takes a
long time so that learning time in class is reduced, requires a lot of paper so that it is not
environmentally friendly, and the possibility of human error.

Since entry of Covid-19 virus pandemic into Indonesia in March 2020, government has
decided that community activities should be carried out online as well as teaching and learning
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activities at UMSU. The covid-19 virus outbreak had decreased in mid-2021 so that activities outside
the home began to be carried out by the community, such as face-to-face learning and others [1-3].
However, outbreak of this virus peaked again with a new variant in November 2021, so it can be
concluded that this situation may increase at any time, plus new variants appear. However, in early
2022 after covid-19 was reduced in Indonesia, the government has given freedom to carry out face-
to-face activities.

After pandemic, Indonesian government has given permission for people to carry out
activities outside the home but must heed health protocols. Health protocols must continue because
they are good for health. In its implementation, health protocols are still carried out in public places,
such as schools, campuses, shopping places, places of worship, and others. These health protocols
include temperature checks and hand sanitizers.

Previous research has been carried out, such as: “Implementation of RFID to identify the
verified presence of an Android-based online attendance system [4]”. In the study, L298N Mini Motor
Driver was used to rotate the original DC Motor as a door open/close. This study modified the
electronic door by replacing the original microcontroller with the NodeMCU ESP8266, adding a mini
motor driver and using the original DC motor door. This study updated the locking system on
electronic doors from a solenoid door lock to a mechanical system with a DC motor drive.

Next, the study is “Control of Entrance Access Rights Using QR-Code [5]”. This research
utilizes a self-made and modified QR-code scanner application that instructs android as a medium
to open the door where there is a QR-code. If you already have user data, it can be used as an
access right to unlock the door and can be an efficient virtual lock. The system is monitored through
a website that communicates with Arduino to control the entire security system by storing data and
recording the data of users who scan and enter the room.

Next, “Design an Infrared Thermometer System and Automatic Hand Sanitizer to Break the
Chain of Spread of Covid-19 [6]". This research is in the form of a working system based on the
distance detected between the sensor and human hands. The ultrasonic sensor will forward data in
the form of a measured distance to the Arduino. Then Arduino will process and process the distance
so that it can control the movement of the servo motor. This system planning utilizes a temperature
sensor (MLX90614) as an input that functions to detect contactless-based temperatures, and the
LCD and buzzer are outputs. The input and output will be controlled by Arduino Uno.

2. RESEARCH METHOD
Research method is consisting of:

1. The first stage is to design the block diagram of the system to be used. The system block
diagram serves to make it easier to plan the system to be made from the input to the system
output.

2. The second stage is hardware design. Design of electronic components used in system

design. The hardware system consists of a sensor, a buzzer microcontroller, a 16x2 LCD, and
a relay connected with a mini DC pump.

3. The third stage is software design. Software design is the design of a system through a
program for each component used. Software design consists of programs for temperature
sensors, IR proximity sensors, NodeMCU ESP32, relays, and buzzers. The next software
design is to create an application to scan barcodes on a smartphone and customize the
application with NodeMCU ESP32.

4. Testing, the test method is divided into several steps, namely testing the temperature sensor,
testing the buzzer, testing the relay, testing the servo motor, and testing the proximity IR
sensor. The purpose of testing is to check whether the components are working or not and
make sure the program provided is appropriate or not.

5. Analysis The test results of the tools made are then carried out an analysis of these results.
The analysis methods used are as follows analyze each program that has been created and
comparation with testing with component datasheets.
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The following is a working system of the tool using a flowchart (flowchart). The flowchart
contains a flowchart of designing how the tool works, which consists of reading commands, and
identifying commands. The tool design flowchart is shown in figure 1.
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Figure 1. Flowchart System

3. RESULTS AND DISCUSSIONS

Testing aims to prove whether the designed system has fulfilled the previously planned functions.
The test results are utilized to improve system performance in further system development. The test
method is selected based on the functional and some parameters that the system wants to know.
The data obtained through testing will provide information that can be used for system improvement.

Application Connectivity Testing with the System. Testing is done by connecting the system
via Bluetooth to the Locker app that has been created with the system. At the beginning, the display
condition in the Locker application is Disconnect, to connect it is enough to press turn on Bluetooth
and connect it with Bluetooth on the system. If connectivity is successful, then disconnect will change
to Connect.

Testing via google spreadsheets aims to input attendance data when KTM barcodes are
scanned through the Locker app. The test results are shown in Table 1. System testing is the result
of testing systems that have been made. Barcode Entry and Scan Attendance Test Results are
shown in Table 2.

Based on the tests carried out, it was obtained that the system will work when the system
has been connected to the Locker application via Bluetooth and connected to the internet so that the
Locker application can scan the KTM barcode and send the data to google spreadsheet as a form of
attendance. In addition, the scan results will also be checked by the microcontroller, if the data is
registered, the microcontroller will signal the servo motor to open the door. However, if the KTM
barcode is not registered then the servo motor cannot be driven to open the door.
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In the attendance test on google sheets the data sent is in the form of time, ID, name, and
status. Attendance times submitted to google sheets include dates, hours, minutes, and seconds.
The ID displayed on the google spreadsheet shows the information on the KTM barcode. When
testing barcode scans, the author found that, when the lighting is lacking on smartphone barcodes,
it takes time and is difficult to scan. Therefore, a supportive light is needed so that the barcode can
be read by the Locker application on a smartphone.

Table 2 shows the test results of the system, the door will not open if an error is detected.
Normal temperature conditions and registered NIM indicate successful temperature readings, and
temperature measurement results are displayed on the LCD, buzzer as an active detectable
temperature indicator and active hand sanitizer pump. The attendance that went through google
sheets was successful. At normal temperature conditions and NIM not registered indicates a
successful temperature reading, the temperature is displayed on the LCD, the buzzer is active.
However, the attendance is not inputted because the NIM is not registered. Entrance and exit access
cannot be done. The system will stop if an error is detected.

Table 1. Google sheets attendance testing with polmed locker app

No. TIME ID NAME STATUS
1 7/7/2022 20:31:39 1905061025 Prima IN
2 7/7/2022 20:32:13 1905061025 Prima IN
3 7/7/2022 20:41:59 1905061025 Prima IN
4 7/7/2022 20:41:59 1905061025 Prima IN
5 7/8/2022 4:13:51 1905061025 Prima IN
6 7/8/2022 4:19:03 1905061025 Prima IN
7 7/8/2022 4:20:28 1905061025 Prima IN
8 7/8/2022 4:21:18 1905061025 Prima IN
9 7/8/2022 4:22:35 1905061025 Prima IN

10 7/8/2022 4:25:26 1905061025 Prima IN

Table 2. System Testing
FIRST EXPERIMENT — Conditions: Normal temperature
and NIM Registered

Temperature Read Successfully
Buzzer Active
Temperature Value on LCD 16x2 35,69° C

Hand sanitizer Pump Active

Student Name Prima

Attendance Time 7/7/2022 20:31:39
Entrance Active

Exit Active

SECOND EXPERIMENT — Conditions: Normal temperature
and NIM Registered

Temperature Read Successfully
Buzzer Active
Temperature Value on LCD 16x2 35,13°C

Hand sanitizer Pump Active

Student Name Prima

Attendance Time 71712022 20:41:59
Entrance Active

Exit Active

THIRD EXPERIMENT — Conditions: Normal temperature
and NIM Registered
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Temperature Read Successfully
Buzzer Successfully
Temperature Value on LCD 16x2 Active

Hand sanitizer Pump 35,49° C

Student Name Prima

Attendance Time 7/7/2022 20:41:59
Entrance Active

Exit Active

FOURTH EXPERIMENT — Conditions: Normal temperature
and NIM Not Registered

Temperature Read Successfully
Buzzer Successfully
Temperature Value on LCD 16x2 35,49°C
Hand sanitizer Pump Active

Student Name -
Attendance Time -
Entrance No active
Exit No active

FIFTH EXPERIMENT — Conditions: Abnormal temperature
and NIM Registered

Temperature Read Successfully
Buzzer Successfully
Temperature Value on LCD 16x2 Active

Hand sanitizer Pump 37,2°C

Student Name -
Attendance Time -
Entrance No active
Exit No active

4. CONCLUSION

The test results of the system show that the system can work properly according to the purpose for
which the system was designed. The system will not open the door if an unmet entry requirement is
detected, namely abnormal temperature and NIM is not registered in that class. Then the conclusion
is obtained: (a). The Gy906 temperature sensor is effectively used to measure body temperature and
can detect objects at 3-6 cm. When the sensor detects the temperature of the object, the temperature
will be measured, the buzzer will sound, and the pump will work to provide a hand sanitizer,
(b).Access the entrance using the scan barcode results, when the barcode is registered on the
system, the door will be opened, (c). Proximity IR sensor can detect objects at a maximum distance
of 7 cm from the sensor, when the sensor detects an object then the exit door opens, (d). By using
this system, it can be more effective to implement health protocols on campus because all processes
are carried out contactless.
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