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ABSTRAK

For a soldier, physical abilities are needed in every task implementation, so the daytime running
activities become a compulsory menu for every soldier who is carrying out education. Both the basic
military education and further education. According to health experts, benefit of jogging is to lose weight
S0 as to avoid obesity, improve the ability of the lungs, heart and various other health benefits. However,
we also have to pay attention to the temperature of the air because it is at a certain temperature, it will
be very risky if we carry out the afternoon run. Not a few victims affected by heat stroke due to run
during the day with high air temperatures. The current mechanism, temperature measurements are
carried out manually by members of the local Satkes, then the Satkes report the results of temperature
measurements to Binjas and then Binjas decide whether or not to run afternoons that day. After the
decision was made, the Binjas reported to the guard division and the guard to spread the news through
the prayer watch. Therefore, with this android-based temperature and humidity monitoring information
system, we can easily find out whether today's temperature is safe or not to carry out daytime running
activities.
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1. INTRODUCTION
1.1 Background

The Navy as one of the dimensions of the
TNI has several Educational Institutions
(Lemdik) which aim to change ndividual
behavior into a formidable and reliable soldier.
Educational institutions are filled by Permanent
Members (antap) and also students from
various strata who are currently undergoing
development or further education. In addition to
academic lessons, students and personnel in
educational institutions are also required to
carry out physical training so that the condition
of the body and health is always maintained.

One of the physical activities that is routinely
carried out in educational institutions is the
morning run and the afternoon run. Specifically
for the afternoon run, the trainers or student
guides (bingsis) are expected to know the
temperature and humidity of the weather on
that day. So that undesirable things don't
happen, one of them is Heat Stroke. Heat
stroke occurs due to physical activity carried out
at external temperatures and high humidity.

Current mechanism, before running in the
afternoon, the Health Unit (Satkes) related
educational institutions will measure the Wet
Bulb Globe Temperature (WBGT), which is a

measurement of heat-stress from direct
sunlight, and takes into account: temperature,
humidity, wind speed solar radiation. This is not
the same as the heat index, which only takes
into account temperature and humidity for
shaded areas.

After the Satkes has finished carrying
out the WBGT calculation, the Satkes then
reports it to the Physical Development Board
(Binjas). After that, Binjas decided that no
afternoon running would be done. Then the
decision is reported to the guards and the
guards announce the temperature / WBGT
index through the speaker / prayen so that all
members know.

From that, it is necessary to design and
construct a WBGT temperature and humidity
measurement system within the Institute of
Education using more effective and efficient
methods. One method that can be developed to
meet these needs is the method of monitoring
temperature and humidity using the DHT11
temperature and humidity sensor with Wemos
D1 wifi placed in the open air which is
considered to represent educational institutions
and can be accessed via a smartphone that has
the application installed android. So that the
local air temperature and humidity in the
educational institution will be known in real-time



through the Android smartphone of each
personnel.

With the design, it is hoped that it can
help the soldiers to find out the latest
temperature  conditions in  educational
institutions on any day and at any time. Due to
temperature measurements carried out at
Kodiklatal currently only carried out on
Wednesday before the daytime running
activities.

1.2 Problem Formulation

Based on the description of the
background of the above problems, it can be
formulated a problem that is how to design and
build monitoring of temperature and humidity
information that can be reached and accessed
by all personnel of educational institutions
quickly and in real time

1.3 Research Objectives

The purpose of this research is to make a
design of an information system for monitoring
temperature and humidity to make it more
practical and efficient for both Satkes, Binjas
officers, and for educational institution
personnel.

1.4 Research Benefits
The benefits of holding this research are:

a. For Members and Students of
Educational Institutions:

1) Obtain real-time temperature

information at any time through the

respective smartphone

2) No need to wait for information from

the security to find out the temperature

and humidity of the air.

3) Temperature information can be

accessed from anywhere and any day

as long as there is an internet signal.
b. For Satkes and Jasrek Personnel
Educational Institutions:

1) No need to take temperature

measurements manually like the

previous procedure.

2. LITERATURE REVIEW
2.1 Information Systems

Information  system, according to
(Rommey, 1997) is a system that is organized
by collecting, entering, processing, and storing
data which is then organized to store, manage,
control, report information in a certain way to
achieve the goals set.

The implementation of special information
systems for national defense becomes
something that needs to be developed in the
implementation of accountable national
defense. This information system is a single
entity that cannot stand alone and must be
integrated with others so that it will be easy to
update all changes and developments that
occur both from internal and external of the
defense information system. The TNI
information system as part of the national
defense information system was developed and
developed by the TNI Headquarters under the
Supervision of the Ministry of Defense to lead
to a design based system, which is to build and
enrich an information technology based
system. This system also provides data and
information services in order to support the
implementation of national defense which
includes internal services to achieve the goals
of bureaucratic reform within the Ministry of
Defense and the TNI (Dr.Ir Supartono MM,
2014).

2.2 WBGT (Wet Bulb Globe Temperature)

WBGT is a measurement of heat stress
from direct sunlight, taking into account:
temperature, humidity, wind speed, and solar
radiation. Unlike the heat index, which only
takes into account the high temperature and
humidity calculated shady areas (Juanda,
2003). Military institutions from various
countries use the WBGT as a reference in
managing workloads in direct sunlight. WBGT
is often used by military, athletes, and industrial
hyginists to determine the level of exposure at
high temperatures.

WBGT is calculated by a formula that
involves air temperature, air movement, heat
radiation from sunlight and cooling the body by
evaporation of sweat. Air temperature is
measured using an ordinary thermometer.
Radiant heat is measured using a black globe
thermometer. Conventional thermometers are
inserted into a hollow rubber stopper, into a
copper ball coated in black paint. The black
globe thermometer is positioned in the center of
the copper ball and takes 20 minutes to read.
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Figure 1 Categories of Physical Activity based
on WBGT Temperature
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2.3 Android

24 Android is a Linux system
based on mobile devices such as smartphones
and tablets. Android was originally developed
by Android, Inc. This operating system was
officially launched in 2007 with the opening of
the Open Handset Alliance, a consortium of
hardware, software and telecommunications
that promotes open standards for mobile
devices. The first Android phone was launched
in October 2008.

Android is an open source operating
system, launched by Google under the Apache
license. With open source and Android
licenses, software can be  modified
independently and distributed to
manufacturers, wireless operators, and
application developers. In addition, Android has
many community developers who go beyond
the capabilities of the device, which are usually
written using a special version of the Java
programming language.

In October 2013, more than one million
Android applications were available and around
50 billion were downloaded by users from
Google Play. A survey conducted in April-May
2013 found that Android is the most popular
platform with 71% of mobile application
developers using it. At Google | / O 2014,
Google reported that there were more than one
billion monthly Android users out of 593 million
in June 2013.

3. RESEARCH METHOD
3.1 Research Design

This type of research in this thesis uses
applied research methods (practical research)
as research that can be utlized to solve
problems. Research is carried out using, testing
and evaluating practical issues to be beneficial
to human interests, individual interests and
group interests. Determination of applied
research problems to find solutions to problems
that can be utilized by humans. Therefore the
results of this study do not have to be new
discoveries, but rather are new applications of
existing research. This research does not have
to focus on developing an idea, a theory or an
idea, but rather prioritizing an application of
research in daily life.

3.2 Research Procedure

The research procedure is an
explanation of the research process to be
carried out, starting from the system design
work diagram to the expected system input and
output. The overall research process can be

seen in Figure 2 Following is the Flowchart of
the research procedure.
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Figure 2 Flowcart Research procedure

3.3 Time and Place

The time for the final research that has
been carried out is from August to November
2019 while the place for conducting research in
the Surabaya Health Office is as a place to
retrieve data, while the program and tool trials
are carried out at Kodiklatal and STTAL.

3.4 Tools and Materials

In carrying out this research, several
tools and materials are needed to facilitate the
design and trial of research. The tools and
materials needed in conducting the research
include:

a. The laptop.

b. Android smartphone.

c. Wemos D1

d. Arduino IDE

e. DHT11 temperature sensor.

f. MySQL Database Software.

g. PHP programming language.

h. Android Studio Application.
3.5 Research Design

The system design will be carried out
after an analysis of the system, which in the
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design of this system can provide an overview
of the system to be made. The general
description of the system to be made is as
follows:
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Figure 3 Overview

3.6 System Design

According to (John Burch and Garry
Grudnitski, 1986), "system design can be
determined as drawing and sketching or
arranging separate elements into one, all
working together." From this definition it can be
concluded that the system design is the stage
of drawing, planning and making to unite
several separate elements in a unified system
to clarify the system.
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Figure 4 Flowchart Monitoring Process

The process of monitoring temperature
and humidity is illustrated in Figure 3.4. The
need for a sensor as an input to detect and
monitor how much the temperature and
humidity of the air. Detection results from the
sensor are processed by Wemos D1 and
uploaded to the esp8266 wifi module, the
reading data is stored in a database server to
later be displayed on an android application that
is accessed by users from the smartphone.

3.7 Data Collection

The methods used to collect data in this
research system are:

a. Observation method is a method of
collecting data by means of making
observations directly on the data
relating to research, in this design the
writer will observe the temperature
measurement  activities  manually
carried out by members of the Health
Unit in the period August 2019 and
make comparisons in the use of tools
that are used as well as how to read
them based on temperature categories,
so the authors get the information
needed to complete the data making
design of the tool.

b. Interview method is a method of
collecting data by way of question and
answer which is directly to the
interviewees relating to the data
needed in this study. The interview
method was conducted directly with the
Kodiklatal Satkes personnel who were
tasked with manually measuring the
WBGT temperature. Include Apm Arief
Sayulti.

c. Literature study method is a method
of data collection which is done by
finding references from books, journals
and internet media related to this
research, in this design the author
plans to visit the STTAL library and look
for several books in Gramedia Stores
and use the internet media to search for
journals. -journals related to the design
of the tool.

3.8 Data Processing

Data processing is the data processing
stage, where the data that has been collected
is processed to become a useful information for
the user. The steps that need to be considered
in data processing are data preparation and
data classification.

In compiling data, all existing data must
be collected so that it is easy to check whether
all necessary data has been obtained. This
activity aims to obtain data results that have
something to do with data from research results
and are truly authentic. The data must be
separated according to data collection
techniques, time, and where the data was
taken. Classification of data is an attempt to
group, classify and select data based on the
classification that has been made and that has
been determined by researchers.

This data processing aims to test
research on a predetermined problem
formulation. The next process is analyzing data
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and making conclusions about the series of
activities that have been carried out, in which
explain the framework and systematic research
and difficulties in research. In this study, data
processing is based on data from the Surabaya
Kodiklatal Satkes.

4. ANALYSIS AND DISCUSSION
4.1 Design

Design is a process carried out on a
project that will be done, starting from the
research design, to the finished results that will
be functioned. In principle, good design and
systematic design can make it easy in the
production process to become an application
system that truly functions as it should. In the
design of temperature and humidity monitoring
systems in the Navy's educational institutions
consists of several designs, namely the design
of hardware and software used to build
applications.

4.1.1 Hardware Design

Hardware or also referred to as hardware
is a device that can be touched and can be seen
in plain or tangible form. This hardware trimmer
functions to support the work of the system to
be created. In designing hardware, namely by
determining the form of design of tools that are
made so that it can support the success of the
workings of the system. And what electronic
devices are used in the circuit that produces a
system.

Design of Temperature Sensor and
Humidity Sensor Circuits. In this section there
are several main tools that are part of the
design of the system that will be built, including
the DHT11 temperature sensor as an input
device for temperature and humidity data and a
WiFi module as a data transfer tool to the
server, the two devices are assembled with the
Wemos D1 wifi microcontroller and the battery
so into a series of interconnected systems that
will produce an electronic circuit in this
temperature and humidity monitoring system.

4.1.2 Software Design

Software or software can be called a
special term for data that is formatted and
stored digitally, including computer programs,
documentation, and various information that
can be read or written by a computer. In
designing software for Arduino Nano is to use
the C programming language which is open
source software. The advantage of open source
software is that the command to run a sensor or
module can be done by anyone and according
to the wishes of the program maker. Then the

program that has been created is uploaded to
the microcontroller. Program commands will be
stored in EEPROM or called Electrically
Erasable Read Only Memory which is storage
memory that stores configuration data that is
maintained or not erased when the power
source is disconnected and then revived.

a. Login Form Design

Login form design is a form intended
for Admin who has access to enter the
system. Not everyone can log in,
because only certain parties have access
in the form of a username and password.
Login form design can be seen in Figure
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Figure 5 Log In page design

b. Home Page Design
The Home / Dashboard Design
is a design to display a visual
interface that presents information
needed for a specific purpose and is
the initial display encountered when
a user enters the system and can
only be seen by the Admin by
logging in first. Dashboard design
can be seen in Figure 6.
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Figure 6 Home page design

C. Master Data Design
In the Master data there are rank
data, member data, location data
and device data. Master Data is the
main data or core data in the server
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website. The master data design can
be seen in Figure 7.

TRACNGSUNY | = . ra——
. Admin | Master | Panghat
——
| *hanghat J Areud
|
GENERAL
ose - Panght Al
il -] Adnistrator I £t } Dclete
Magter -
| —
g w et fo) (oo )
Lok IL Mayor o | | Doet |
Neegi | Ugten it |
dkater W
Trinsiky - I i l ot ) | Delte ]

Figure 7 Master Data Design

4.2 Implementation

Implementation as an application or the
result of a design derived from an idea is then
carried out a study. Implementation or
application of the results of the design above is
the implementation of hardware and software
implementation where this implementation
produces a system that can be used properly
by users who want to know the temperature and
humidity in real time.

4.2.1 Hardware Implementation
Hardware is the physical components of the
equipment needed and assembled to form a
computer system. The hardware used in the
design system for monitoring temperature and
humidity in the Navy's educational institutions
is:
a. Series of Temperature Sensor
Devices
In hardware implementation, it uses
Wemos D1 which has a wifi sensor
attached to it. Then connected to the
temperature and humidity sensors DHT-
11. Wemos boards are made with acrylic
protectors to make tools safer. For
temperature sensors DHT-11 remains
outside the acrylic so that its function is
more optimal. In terms of power, 2
options are provided, namely using
batteries and adapters so that their
utilization can be more flexible. The way
this tool works, the tool sends data to a
server with a wifi network via the HTTP /
GET protocol. Data consists of date data,
time data, temperature data, humidity
data, location data, temperature category
flag data and risk data. All commands are
stored in memory Dem wemos and then
sent to the server.

Figure 9 Rear View

4.2.2 Software Implementation

Software is an inseparable part of the
hardware. Understanding software can be
interpreted as a collection of electronic data that
is stored and regulated by a computer in the
form of programs or instructions to execute and
execute a command. In the implementation of
the design software system monitoring
temperature and humidity that is used can be
seen in the following table:

Table 1 Software used

| Mo Nama Perangkat Lunak Ket |
1 | Sistem Operasi - Windows T
2 | Basis Data - MySql
3 | Perangkat lunak - Android Studio 3.0.1 - Java
Pemrograman - Arduino IDE - G++
4 | Protokol - HTTR{ GET

a. Log In page

Login can only be done by the Admin to
be able to access the web server. When
this website is opened, the first display
that appears is the Login view which will
ask the application access to enter a user
name and password as a condition for
being able to access the website. Login
page display can be seen as in Figure 10.
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Figure 10 Log In Page

b. Home page
The home page on the
temperature and humidity

monitoring  application contains
several menus on the web server.
The initial display goes directly to
the dashboard on the Home menu.

Figure 11 Home page

c. Halaman Setting

Pada menu setting, terdapat
sub menu Change Password, yaitu
suatu layanan untuk memfasilitasi
admin mengganti password dalam
mengakses website.

Figure 12 Settings page

d. Master Data Page

The Master Data page
contains the main data on the
website, including: rank data,
member data, location data, device
data and indicator data.
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Figure 16 Device Data

4.3 Testing

The purpose of testing Internet of Things
(IoT) for monitoring systems of temperature and
humidity in the Navy's educational institutions is
to determine the ability of several processes
carried out in the system being built. The testing
of this system is carried out on software and
hardware to find out and prove the results of the
designs made.

4.3.1 Hardware Testing

Hardware testing is carried out to
determine the working capability of the
equipment installed in this temperature and
humidity monitoring system. Tests carried out
on the temperature sensor is able to capture the
high and low temperatures well in the open air
because it will determine the accuracy of the
data received.
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Testing is also carried out on the ability
of WeMos D1 in capturing hotspot signals and
sending data to be received by the server and
can be accessed through the android
application. The sensor is given a 5V dc input
voltage and the analog output is connected to
the Arduino WeMos which has been connected
to the computer.

The first test is the WeMos D1 WIFI test.
Testing is done by connecting WeMos D1 to a
3.3V voltage source. Upload an empty sketch
to Arduino, next to the SSID settings and WIFI
Hotspot password on the serial monitor. If the
module is detected at the hotspot and the serial
monitor module has obtained an IP, the module
is working properly. The WIFI module display
that is connected to the hotspot can be seen in
Figure 17.
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Figure 17 Wifi Connected Device

4.3.2 Software Testing

Software testing is carried out to determine
the extent of the ability of the Internet of Things
(IoT) software for information systems for
monitoring temperature and humidity in the
Navy's educational institutions. Software
testing conducted on this system is reading the
temperature and humidity of the air so that it
can find out how high the temperature and
humidity are measured, the process of
connecting devices to the internet, the process
of sending data from the device to the server,
the process of logging in, the process of
inputting data, the process of reading data from
the database , Report printing process, and
logout process. Testing this system can be
seen in table 2.

Table 2 Software Testing Table

NC | PROGRAM TUJUAN INPUT OUTPUT OUTPUT STATUS
DIHARAPKAN
1 Login Masuk program Username Masuk ke Masuk ke Selessi
possword dalam program
program
2 Baca o3ty Mangetahui Dats suhu dan | Subu terinat Selasa:
subu dsn besarrys subu kelembsban | dsiam web
kelembaban | dan kelembabsn terbaca siad | dan apiikasi
3 Kifimdsts | Kirim data ke Subu dan Dots terkiim | Data subu dan | Selessi
server kelembaban ke server kelembaban
Serkirim
4 Dats Mensmbah, nMp.nama. Menyimpan Dapst Seleser
anggota meruboh pangkat, data baru stau [ menambah
menyimpan dan PBSSWOrd pendshsn dsata baru dsn
data anggots data snggots | perubahen
dats anggots
5 Dota Lokasi | Mensmbshdan | Perangkat, lokasi, | Menyimpan Dspst Selessi
merubsh lokas fogo, keterangen | lokasi bany menambsh
yang skan tempat ato atou merubah
dipasang slst perubahen dats lokasi
iokast
) Cetak Mencetak Mencan dats Menampiksn | Dapat Selessi
taporan laporan suhu sesusi tanggs! dan mencetak | menampiian
harian yang di inginkan | bulan tshun yang | laporan dan mencetak
dinginkan lsporan
7 Logeut Kelusr program Kehuae Dspatkeluar | selessl
program dan program dan
kembali ke kembali ke
menu login menu login

4.4 Results and Discussion
4.4.1 Results

Research on the design of information
systems for monitoring temperature and
humidity in the Indonesian-based TNI AL and
0T (Internet of Things) educational institutions
was carried out by testing the whole system.
The results were obtained based on testing
conducted on temperature measurements
through the DHT11 sensor by reading the
temperature and humidity in the Dewaruci
Kodiklatal field. The test results concluded that
the sensor can capture temperature and
humidity data and send it to the server as long
as the sensor and WeMos D1 are connected to
a wifi signal. The following is a table of test
results for temperature measurements with
DHT11 sensors and thermometers.

Table 3 Sensor test results

} : .com | DHT11
1 01:30 WIB 28°C 28°C 296°C
2 04:00 WIB 28°C 27°C 275°C
3. 08:00 WIB 33°C 31°C 32.9°C
4 10.00 WIB 33°C 33°C 34.1°C
5 10:30 WIB 34°C 34°C 35.7°C
6. 13:45WIB 35°C 36°C 36°C
7 14:30 WIB 35°C 35°C 35.8°C
8. 16:00 WIB 35°C 34°C 35.7°C

In Table 3 it can be concluded that testing
between thermometers, weather.com, and
DHT11 temperature sensors has the largest
error margin of 1.9 ° C. This is in accordance
with the specifications of the DHT11 sensor
which has an error margin of £ 2 ° C.
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4.4.2 Discussion

Research on the Design of Information
Systems for Monitoring Temperature and
Humidity in the Navy and Android-based Naval
Education Institute is an type of applied
research, because this research has the aim to
provide solutions and focus more on the
application of duty in daily life. . This research
can help students and coaches in educational
institutions to find out the accurate and realtime
temperature and humidity conditions before
carrying out jogging. This study also uses
engineering methods because this research
applies science into an effective and efficient
system design.

This research was conducted based on the
needs of the organization, especially access to
temperature information at the Navy's
educational institutions, so that students and
students could calm down and not worry before
carrying out the daytime running activities. With
this system, the parties can easily find out the
amount of temperature and humidity at that
time. So as to minimize the presence of heat
stroke stroke caused by daytime running
activities carried out at temperatures that are
not recommended.

5. Conclusions and Recomendation
5.1 Conclusions

After carrying out the design process and
making the application and testing has been
carried out on the Temperature and Humidity
Monitoring Information System at the Navy-
Based Education Institute for Android and loT
(Internet of Things), the following conclusions
can be drawn:

a. This tool can display temperature and
humidity information in realtime, display
the temperature category flag in
accordance with the WBGT (Wet Bulb
Globe Temperature) procedure, display
and print temperature history according
to the desired date.
b. This tool can be used in open and
closed areas as long as the device is
connected to wifi, so the temperature
data captured by the temperature sensor
can be sent to the web server.
c. The process of sending temperature
data from the sensor to the web server is
very dependent on the quality of the wifi
signal, as well as the process of access
from the android application to the web
server also depends on the quality of the
smartphone signal.

5.2 Recomendation

Based on observations of the Design of
Information Systems for Monitoring
Temperature and Humidity of the Navy-based
Android and IoT (Internet of Things)
Educational Institute, then the following
Recomendation can be given:

a. Toincrease data accuracy, the DHT11
sensor can be replaced with a BMW
PrexaParts Sensor so that the
temperature data captured is more
accurate.

b. In its development, the use of the wifi
module in the device can be replaced
with the GSM SIM800L module, so that
the device can be independent and not
dependent on the wifi signal in the
surrounding buildings.

c. The design is expected to be
developed further which in the end can
support activities in the field for TNI
educational institutions so that students /
members who want to run in the
afternoon are not alarmed and can avoid
the danger of heat stroke.
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