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Abstract
This research was conducted to make a digital body height measuring dewice based on the arduing
0 microcontroller with information display using an LCD, this tool is expected to help the proces:
f measuring body height become easier, practical, and obtain more accurate results. The syste:
development method uses research and development which aims to produce products from research.
Products produced based on needs analysis. Research procedures and data collection using need
analysis, literature studies, and small-scale research. The testing method uses black hox testing whic
aitns to test the specific functions of the designed software. The results of the research and trials of the
gital body height measuring tool with the HC-SR04 ultrasonic sensor based on the arduino un
microcontroller can work properly with an accuracy of 99.73% and an error of 0.009%6) i
Keywords: Microcontroller, Arduine Uno, Body Height, Digital Measuring Tool, Displar
Information.

INTRODUCTION
uman body height data (Syaifullah, lmi & Vuliatmojo, 2017). Human body height depends o
environmental and genetic factors. The average growth for each sex in the population is different
adult males are on average taller than adult females In addition, human body height also differ:
according to ethnic groups (Mubela & Sutysna, 2020). Body height is one of the important factors i

e stages of human growth, The average body height growth stops when someone is 16 years old fo
omen and 18 years for men (Batubara, 2016). In some professions, body height is a requirement that
wst be met by a job applicant, for example in the fields of military, banking, aviation, and modeling
f only one or two people want to be measured, it may not be a problem, but if the people to be
measured are more than 100 people, as happens in the medical tests conducted by the military in
accepting new members, it wil be very inconvenient and time-consuming. To find out body height
e need a measuring tool called 2 body height meter which is wsually expressed in om or inche
Panero, 1979)

Body height measuring tools on the market cannot obtain accurate data, becanse most of the bodh
eight measuring devices on the market are still manual This means that we still use measurement
ethods with human assistance to get body height data. This then has an impact on less efficiency in
ts wse (Suprivono, Sudarto, &= Fakhri 2016). To measure a person's body height, at least there mus
e a tool operator who helps, who is in charge of taking measurements and reading the data that
appears in the results of these measurements. The results of reading the scale on 2 mamial body heigh
measuring instrument made by humans have a less level of accuracy and precision, and human erro
an even occur (Anis, Mangirl & Trisetivanto, 2020).

During this titne the tool that is often used to measure human body height is a manual mete;
ength meter). If you want to measure body height using a manual meter, you must be really careful
in domg so, becanse mamual meter readings stll use analog and i their readings, there is often
fference of two readings between one person and another. Meanwhile, if you use digital, there weill
e no difference i numbers i the reading (Afdali, Daud, & Putri 2018). After paying attention tr
this and the community's need for a measuring instrument that has a high level of accuracy and i
ractical

The rapid development of information and communication technology in the current era has had arj
impact on globalization, business competition, job demands, and mcreasing patterns of human hfe.
iudvances in technology have caused humans to create many tools that can help lighten a job bein;
one. In line with the times, a body height measurement tool is needed that can work avtomatically,

Length and height are physical quantines that are often meéasarail fof various purposes this fequird

arry out the measurement process, read the measurement results, and notfy the measurement result
automatically,. Based on the aim to utilize electronic techmology as a microcontroller-based bod:
eight measurement tool The body height measurement tool that will be made can make it easier fo
sers to measure body height and can provide accurate information. The body height measurement
ool utilizes the principle of 20K Hz ultrasonic wave reflection with a certain frequency. Ultrasoni
aves can travel through liguids, gases, and solids. To measure the distance of objects, a frequency o
40KHz 13 used with a speed of sound of 344mis, so it 1¢ easy to caleulate the delay time and in use,
ese waves do not interfere with the human hearing system. Data stored on the microcontroller wilt
e processed and output in written form wia a Liguid Crystal Display (LCD) that can move up an
own for easy reading,

Related to some wnderstanding of body height, measuring instruments, and microcontrollers, thi
esearch was conducted to make a digital body height measuring mstrument based on the Arduing
no microcontroller with display information vsing an LCD, this todl is expected to help the bod:
eight measurement process become easier, more practical, and get more accurate results

LITERATURE REVIEW
Along with the development of science and technology, many ideas appear i the field o
microcontrollers. This development iz actually not without reason, because basically, this technology
simplifies what actually emists in the world (Paquin, Rivnay, Salleo, Stingelin, & Siwa, 2015a)
icrocontrollers develop with Arduino. This Arduino simplifies conventional systems to becoms
automatic and more concise. With the development of tectmology at this time, controling electronic
evices has become easier and more pracncal (Paquin, Rivnay, Salleo, Stingelin, & Silva, 20150)
Therefore, making a body height measuring instrument based on the Arduing Uno microcontrolles
th display information, this tool is expected to help the body height measurement process hecoms
easier, more practical, and obtain more accurate results (Dener, 2017).

Concept of Microcontroller|

4 microcontroller i a computer system m which all or most of tts elements are packaged m =
ingle IC chip, so it is often also called a single-chip microcomputer. The microcontroller circuit i
omposed of an IC (Integrated Circuit) and several supporting components so that it can worl
roperly (Kurnawan, Stswanto, & Sutarty, 2019)

Figure 1. Microconiroller Architecture

The microcontroller is a brealthrough in the latest microprocessor and microcomputer technology

at is here to meet market needs. The latest technology with semiconductor technology contains more
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ansistors but only requires a small space as a container for placement and can be mass-produced s
at the price is cheaper and can be reached by almost all people (Ashari & Setiawan, 2019;
Kurniawan et al, 2019, Sinaulanan, Rindengan, & Sgarso, 2015, Svafriyudin & Purwanto, 2009
ligni &z Ikhgan 2018). Therefore the microcontroller is very suitable to be applied to control
ariety of equipment that is more sophisticated than a PC computer, because of its high effectivenes:
and flexdbility (Tharrin, 2015)

Arduino Uno Microcontroller Module

The Arduino Uno microcontroller module was created by Massimo Banzi, David Cuartilles, Tos
Gianluca, David A& Mellis, and Nicholas Zambetti in 2005, The Arduine language is a fork of the
wirng platform language and processing language. The wiring platform was created by Hernandg
Barragan in 2003 and processing was made by Casey Reas and Benjamin Fry in 2001, Arduino use
tandard open-source licenses, including hardware (circuit schematic, PCE, or printed circuit boars
esign), bootloader firmware, documents, and software. [DE (Integrated Development Environent,
ag an Arduino board programmer application (Rahmi & Medi, 2021)

Figure 2. Anduino Uno Microcenireller Module

The Arduino microcontroller used to make a body height measuring tool is the Arduine Uno.
wrduine Uno is a microcontroller board based on ATMega328 (Maulana & Vendr, 2018). The
#rduino Uno has 14 digital inputfoutput pins (of which 6 can be nsed as FWM outputs), 6 analo;
inputs, a 16 MHz ceramic resonator, a USB connection, a power jack, an ICSP header, and a resef
utton. This board uses power connected to the computer with a USB cable or external power with aré
AC-DC adapter or battery (Rinaldy, Christianti, & Supriyadi 2013). Arduino Uno and cormpute:
ommunication can be done via the USE serial port (Universal Serial Bus). In this case, Arduino Un
an not only read data from the computer on the serial port but can also send data to the computer.
The communication is two-way (Suherman Andrivanto, & Dwiyatno, 2015). Meanwhile, the
fference between ATMegaBs and 32 lies in the flash memory. If the ATMega8535 flash memory i
KE then the ATMega32 flash memory has 32 KB flash memory (Lestari, 2016),
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Figure 3. Arduine Uno Microcontroller Archiiecture

It has 14 pins, each of the 14 digital pins on the Uno can be used as an mput or output, a 1§ MHz
rystal oscillator, a USE connection, a power jack an ICSP header, and a reset button. To support
iArduine so that it can be used, it is enough just to connect the Arduino Uno Board to a computes
sing a USB or power cable with an AC-to-DC adapter or battery to run & Arduino Uno can be
owered via USB connection or by one external power (mutomatic) (Al Youif 4L & Mohammed,;
2018). The recommended power requiremnent range for the Uno board is 7 to 12 volts, if it is powere
ess than 7 wolts it is possible that the 5¥ Uno pin can operate but is unstable then if it is powere
ore than 12V, the voltage regulator can overheat and can damage the Uno board. For programaming
anguage Arduing Uno uses the C language and for programming it uses the Arduino Software (IDE]
application, IDE stands for Integrated Development Environment (Meje, Bokopane, Kusakana, & Siti;
0z1)

Figure 4. Arduino IDE Software

Ultrasonic Sensor Module

The ultrasonic sensor serves to provide feedback information to control the program by detecting
e output (Wicaksana, Bary, & Selatan, 2019). An uvltrasonic sensor is a sensor that has the functio
o convert physical quantities, aka sound, mto electrical quantities, and wice versa The working
rinciple of this vltrasonic sensor is quite simple, which is based on the reflection of sound waves s
ab it can be used to define the existence or distance of an ohject with a certam frequency. I
trasonic sensors, ulirasonic waves are generated through a device called a piezoelectric, The wave:
cing compared have a frequency of 40 kHz to 400 kHz. In simple terms, the ultrasonic sensor will
hoot ultrasonic waves toward a certain object. After the wave hits the object, the wave will be
eflected back to the sensor, then the sensor will calculate the difference between the time of sending
and recewing the reflected wave

Figure 5. Ulirasonic Sensors

The atomic structure of a piezoelectric crystal will contract (bind), expand, or shrink against the
olarity of the applied voltage and this is called the piezoelectric effect. The contractions that occ:
are forwarded to the wibrating diaphragm so that ultrasonic wawes are emitted into the air (the
surrounding area). Ultrasonic wave reflection will occur when there is a certain object and the




erfical fight polanzer and a rear honzontal ight polanzer followed by a reflector fayer. The reflecte
light cannot pass through the aligning molecules and the activated segment appears to darken an
‘orms the character of the data to be displayed.

In the LCD madule, there is a microcontroller that functions as a controller for the LCD charactes
splay. The microcontroller on an LCD is equipped with memory and registers. The memory nsed b
e internal LCD microcontroller is Display Data Random Access Memory (DDRAM), Charactes

Denerator Random Access Memory (CORAM), Character Generator Read Only Memory (CGROM),
ommand Register, and Data Register. (Habib, Darwanto, Ronando, & Slamet, 2017). Pins, pins o
input and control lnes in an LCD (Liguid Cristal Display) mclude:

1) The data pin is a path to provide character data that you want to display nsing an LCD (Liqu
Cristal Display) which can be connected to a data bus from another circuit such as a
microcontroller with an 8-bit data width
The RS (Register Select) pin functions as an indicator or determines the type of incoming data)
whether data or commands. Logic low shows that the mput s a command, while logic high show:
data.

The R/W (Read Write) pin functions as an instruction to the module if low writes data, while high
reads data

Pin E (Enable) is used to hold data either m or out. The VLCD pin functions to adjust the displa;
brightness {contrast) where this pin is connected to a 5 Kohm trimpot, when not in use 1 1
comnected to ground, while the power supply woltage to the LCD is 5 Volts.

2
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RESEARCH METHOD

The research was carried out using the research and development system development metho
hich aims to produce products from the research (Richey & Klein, 2007). Products are produce
ased on needs analysis. Research procedures and data collection using needs analysis, hterature
tudies, and small-scale research. Research planning formulates research objectives, and estimates the
things needed in research. Develop preliminary products, make product designs to be developed, an
determine facilities, infrastructure, and testing. Operational field testing is related to testing the
effectiveness and adaptability of product designs involving product users. The testing method vse:
lack box testing which aims to test the specific functions of the designed software (Saleh, 2009)
The correctness of the software being tested is only seen based on the output generated from the
ata or input conditions given for existing functions without looking at how the process s fo
getting that output. From the output produced, the program's ability to meet user needs can be
measured as well as known errors

Body Height Measuring Tool Block Diagram

The working principle of a body height measuring tool is to measure body height using a sensor.
The following is a block schematic of the hardware design of the taol

Poer Suppy
adaptor

Uhtmsonic sensor
=

Figure 8. Schematic Block Diagram

The system of thie tool has an mput in the form of an ulirasonic sensor HC-SR04. The input
eceived is in the form of sensor measurement data, which will be processed by the Arduino Un
Inicrocontroller. At the output, there is a Liquid Crystal Dislay (LCD) to display the measuremen
esults obtained

input proses

== regulator
= T
Figure 9. Architectural Schematic Block Diagram

RESULTS AND DISCUSSION

Results of System Analysis

Measurement of body height in general is still done manually with various materials and shapes
Body height measurement tools that are used by most people are still manual. There are various way:
0 measure body height, some are drawn like a tape measure, and some are shaped lke a rule
attached to the wall Sewveral models or types of hody height measurement tools that are often foun
around ws include wall stickers, plan toye jungle height charts, nordic growth charts, and stature
eters.

Results of Analysis of Research Tools and Materials
Before starting the research process, it is better to collect and prepare the tools and materials to be
sed in the research. This is done so that the research process to be carried out can run well in
accordance with what is expected by the researcher. Making a body height measuring dewice reguire
electronic modules, such as a 16x4 Liguid Crystal Display (LCD), potentiometer, Arduing Une
microcontroller, and HC-8R04 Ultrasonic Sensor. Analysis of the needs for tools and materials
ansists of hardware and software requirements which can be explaned as follows
1) A computer taol for uploading program code results to the Arduing Uno microcontroller.
2) Arduino Uno Microcontroller Module, functions as the main controller for the system circuit o
all electronic equipment uwsed. The Arduino Uno microcontroller is equipped with ports that
function to connect the HC-SR04 Ultrasonic sensor module and Liguid Crystal Display (LCD
using jumper cables
HC-ZR04 Ultrasonic Sensor Module, functions as a distance sensor in measuring water in the
evaporimeter. The HC-SRO04 ultrasonic sensor module consists of V2T (transtnitter) and R
(recetver). TX functions as a transmitter of signals that hit obstacles while R functions as a
receiver of reflected signals from T2
The Liguid Crystal Display (LCD) module is an electronic module that functions as an output o
display of data from measurement results that have been processed by the microcontroller.
Potentiometer, serves to adjust the woltage and intensity of the way on the LCD
Adapter, for Arduino Uno Microcontraller power supply.
Arduino IDE software, which functions as a text editor, verifies coding to find out if the coding
has errors and at the same time the compiler will be uploaded into the Arduino U
microcontroller memory. In addition, the Arduino IDE software also functions to connect g
computer to the Arduine Uno microcontroller board using a USB cable connection

=4 B
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Results of Body Height Measuring Tool Design

The design of the tool is a series of prototype Body height measurement toals that are used t
implement the tool later. The design was made to facilitate the process of working on the tool to be
ade. From this design, it can be seen the materials and tools that will be used in the body height
measuring tool




Figure 10. Body Height Measuring Tool Design

In the design of the body height measuring tool which can be seen n figure 4, the equipment uge:
s a l6x4 LCD, Potentiometer, Ardumo Uno microcontroller, HC-3R04 Ulrasonic Sensor, and
Breadboard.

L

Figure 11. Body Height Measuring Tool Protetype Design

Results of Installation of Materials and Tools to the Arduino Uno Microcontroller
Installation of matenials and tools to the Ardwino Uno microcontroller using jumper cables as 2
link, The +5V (VCC) pin on the Arduing Uno microcontroller is connected to Terminal | on the
Potentiometer which functions to regulate the positive voltage, while the Ground pin on the Arduin
no micracontroller is cotmected to Terminal 3 on the Potiensiometer which functions to regulate the
MNegative woltage. The VEE pin on the LCD iz connected to terminal 2 on the Potentiometer whic]
functions to adjust the light mtensity on the LCD. Next, mstall the HC-SR04 Ulrasonic Sensos
odule on the Arduine Uno microcontroller using a jumper cable as a link, The HC-3R04 Ultrasoni
ensor has 4 pins namely VCC, ECHO, TRIG, and GND

3 3 il
Figure 12. Resulis of Installation of Tools and Materials

Results of Body Height Measuring Tool Test

Tool testing uses the Blackhox testing method, which aims to observe the results of execution
through test data and check the functionality of the software. This test needs to be done to find out
hether there are still differences in results or errors, if there are errors from these results it will he
inown how much error there 15 i the body height measuring tool that 15 made. Testing the tool 1tsel
as carried out directly on 10 people. The results of testing the body height measuring device on 2

eople obtained the results which can be seen in table 1

Table 1.Toul Testing Resulis Against Ohject

Body Height Body Height | Frror (cm)

M | Manual em) | %" | On Tool m) | om | %
T 173 Tan 174 ¥ | 003
2 135 Woman 136 +1 | 0008
3 165 Woman 167 +2 | 0012
q 164 Woman 165 + | o006
3 160 Tan 170 [ oe
5 175 WMan 176 +1 | 0,008
7 170 Woman 172 +2 | 0012
B 167 Tan 168 [ e
B 130 Woman 132 +2 | 0013
10 73 Wan 175 +2 | 0012
Average +,5 0,009

CONCLUSION

Based on the results and discussion of the Arduine Uno microcontroller-based digital body height
easuring tool with display information, it can be concluded that the digital body height measunng
instrument with the Arduine Uno-based HC-SR04 ultrasonic sensor designed and made to detect bod;
eight 1z proven to be used as a substitute manual hody height measurement tool The results o
esearch and testing of a Digital Body Height Measuring tool with an Ultrasonic Sensor HC-SR04
Based on the Arduino Uno microcontroller can work properly with an accuracy of 99.73%% and an
zrror 0f 0.012%.

RECOMMENDATION
Regarding the application of automatic clotheslines designed by this author are as follows this height
easurement tool can be developed for further research by using woice, this body height measurement
ool can be deweloped for further research so that data can be recewved via smartphones, and thi:
eight measurement tool can be developed for further research so that data can be receiwed wa =
martphone or computer and the data is stored in a database
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