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Abstract

Water content is the amount of water contained in an object, such as soil, agricultural
materials, and others. Determination of the water content of a food is very important so
that the processing and distribution process gets the right handling. Because if there is
improper handling in the processing and determination of the wrong water content there
will be damage to food that can be harmful to health. Therefore measuring the amount of
water content in food is important. Android-based water level measurement is a tool that
provides information on water content in food based on the Internet of Things. This tool is
controlled by the Wemos D1 Mini microcontroller by using a Soil Moisture sensor whose
output is displayed on the LCD and the android application "Blynk". Using an internet
connection. The amount of water content will be displayed in the LCD and android
application "Blynk" by producing temperature in the form of celsius and humidity in the
form of numbers with percent from 0% to 100%, so we can see how much the level of
water content is good.

Keywords: Water Content, Microcontroller Wemos D1 Mini, Sensor Soil Moisture,
LCD, Blynk, Android

1. Introduction

The development of technology is something that we cannot avoid in this life, because
technological progress will go according to the progress of science. The current
technology is very influential in the industrial field that can not be separated from a
measurement. Measurement is comparing the value of a quantity that is measured by
using a similar quantity and determined as a unit. The measurement activities such as in
markets, gas stations, hospitals and in industry and so on. One of the measuring tools that
is and continues to grow is a water content meter that can be useful for humans, especially
the actors in the agricultural industry [1]. Measuring the moisture content can basically be
done using measuring tools and measurements using the oven method. Measurement by
oven or drying method is one of the methods used to measure water content in a food with
the principle that the water contained in a material will evaporate if the material is heated
at 1050C for a certain time and the difference between the weight before and after heating
is the moisture content of the material[2]. The accuracy and accuracy of determining the
value of water content using the oven method has become a reference to the Indonesian
National Standard, however determining the water content using the oven method is
relatively rather complicated and requires a long time. Therefore, now there are water
content gauges using digital technology that is faster and easier to operate than analog
devices. Thus the food that will be used will be known more quickly the water content
and consumers or industry players can decide on the next process without making the risk
of food quality will soon decrease in quality or even rot. Because all food ingredients
contain water, and consumers or industry players must know the amount of water content
which is one of the important elements in food, although it is not a source of nutrition, but
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its existence is essential in the survival of the biochemical pro
[3]. N

Water content is the amount of water contained in an object, as soil (alsgiicalled
soil moisture), rocks, agricultural materials, and so on. Water contgnt is widely used in the
scientific and engineering fields and is expressed in ratios, from O (total dry) to the
saturated value of water in which all pores are filled with water. The value can be
volumetric or gravimetric (mass), wet or dry basis [4]. About 60-95% of the total weight
of food is water, this component is the most dominant component compared to other food
components such as fats, oils, proteins, carbohydrates, minerals, salt, and acids. In food,
water can act as a continuous phase where other substances are dispersed in the form of
molecular, colloidal or emulsified [5]. The presence of water in food is always associated
with the quality of food and as a measure of dry matter or solids. Water in materials can
be used as an index of stability during storage and determinants of organoleptic quality,
especially taste and tenderness[6]. Water content in food greatly affects the quality and
shelf life of the food. Determination of the water content of a food is very important so
that the processing and distribution process gets the right handling. Because if there is
improper handling in the processing and determination of the wrong water content there
will be damage to food that can be harmful to health. In Law No. 18 of 2002 concerning
Food, Food Safety is a condition and effort needed to prevent food from possible
biological, chemical, and other contaminants that can disturb, harm and endanger human
health and do not conflict with the religion, beliefs and culture of the community so that it
is safe for consumption[7].

An Android-based water level measurement tool is a tool that provides information on
water content obtained during the drying process so that the amount of water content can
be known and the water content to be ideal. This tool is controlled by the Wemos D1 Mini
microcontroller by using a humidity sensor whose output is displayed on the LCD and the
android application "Blynk". Using an internet connection that uses an internet
connection. The amount of water content will be displayed in the LCD and the android
application "Blynk" by producing temperature in the form of centigrade and humidity in
the form of numbers with percent from 0% to 100%, so we can see how much the level of
water content is good. The tool made in this study is expected to detect the amount of
water content properly and can help improve the quality of food ingredients because it
prevents substances or materials from decaying in moist places caused by mold and
bacteria that develop in them.these components, incorporating the applicable criteria that
follow.

2. Research Methodology
2.1. Measurement

Measurement is the determination of quantities, dimensions, or capacities, usually
against a standard or unit of measure. Measurement can also be interpreted as giving a
number of certain attributes or characteristics possessed by a person, thing, or certain
object according to the rules or formulations that are clear and agreed upon.
Measurements can be made in anything imagined, but with different levels of complexity.
For example, to measure height, one can measure easily because the object measured is an
invisible object with internationally agreed-upon units. But this will be different if the
object measured is more abstract, such as intelligence, maturity, honesty, personality, and
S0 on so that certain measurements and skills are needed [8].

2.2. Water

Water or (Dihydrogen monoxide) is a compound that is important for all life forms
known to date on earth, but not on other planets. Water covers almost 71% of the earth's
surface. There are 1.4 trillion cubic kilometers (330 million miles) available on earth [9].
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2.3. Water content

soil moisture), rocks, agricultural materials, and so on. Water contgitiis widely usgd n the
scientific and engineering fields and is expressed in ratios, fram O (total dry) to the
saturated value of water in which all pores are filled with water. The value can be
volumetric or gravimetric (mass), wet or dry basis [4].

2.4. 10T (Internet of Things)

Internet for Everything (English: Internet of Things, also known by the abbreviation
loT) is a concept that aims to expand the benefits of continuously connected internet
connectivity. As for capabilities such as data sharing, remote control, and so on, including
real objects. For example food, electronics, collections, any equipment, including living
things that are all connected to the local and global network through embedded sensors
and always active [10].

2.5. Android

Android is an operating system for mobile devices that includes an operating system,
middleware and applications. Android provides an open platform for developers to create
their applications. Initially, Google Inc. buy Android Inc. which is a newcomer to
software makers for cellphones / smartphones by forming the Open Handset Alliance
(OHA) at the inaugural release of Android, November 5, 2007, Android and OHA said
they supported the development of open source on mobile devices [11].

2.6. Foodstuffs

Food is a basic requirement for every human being, because it contains compounds that
are needed to restore and repair damaged body tissue, breeding and producing energy for
the benefit of various activities in life [12].

2.7. Robotic

The word "ROBOT" first appeared in 1921 in a drama called R.U.R. (Rossum’s
Universal Robots). Karel Tired (read chop'ek). The word "ROBOT" comes from the
Czech language "ROBOTA" which means Forced Labor. The word "ROBOTICS" also
originates from a science fiction short story written by Issac Asimov in 1942 entitled
"Runaround”. The short story was later included by Isaac Asimov in his well-known
book, "I, Robot". A robot is a unit in the form of mechanical or physical or virtual that has
intelligence. In general, robots are electromechanical circuits that can move and have
reason. However, until now, the definition of a machine or tool can be categorized as a
robot is still being debated and standardized [13]

2.8. Field Research
In this method the researchers conducted directly by collecting data related to the

problem of the amount of water content in food. These data the researchers collected by:
a) Observation

Researchers make direct observations to the object of discussion that you want to
obtain the most important parts, namely on how to measure the amount of water content
in food.
b) Interview

Interview to get an explanation of the problems that were previously unclear and to
ensure that the data obtained or collected is really accurate, then an interview is conducted

2.9. Library Research

In this method the researcher quotes from several readings related to the
implementation of the final project. With this library method has been taken from several
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both from books or Ilterature available in the library, both in the of lecture materials
and books that are related to this thesis research. And data collection using internet
facilities through a search engine [14].

3. Results and Discussion

3.1. Gap Analysis
All food ingredients contain different amounts of water, both animal and vegetable

food. Water acts as a carrier of food substances and metabolic remnants, as a reaction

medium that stabilizes the formation of boiopolymers, and so on. Moisture content
contained in food varies. To determine the water content of these foods, it must be done
with a water content analysis test which is carried out by a certain method. The physical
form of foodstuff cannot be used as a benchmark to determine the water content of
ingredients. Water content in food ingredients can be determined in various ways one of
which is the drying method, the distillation method, chemical methods and physical
methods [15]. However, the results of previous studies obtained through testing the drying

method using an oven are not always the same, with a general standard according to F.G

Winarno, but rather having different amounts of water content. This can be seen as the

following example:

a) Research conducted by Prima Bagus. S in 2013 concerning the analysis of water
content found that the water content in tomatoes is 93% which is done using the
method of drying through an oven while according to F.G Winarno usually tomatoes
have a water content of 94%.

b) Arifa, olin and yanni research with the title of Practicum Analysis Report of Food
Water Content Test in 2014 showed the same thing, the watermelon obtained 90%
water content by drying method through oven while according to FG Winarno usually
has 93% water content in watermelon.

c) Research on determining the water content (oven drying method) conducted by
Waulaniriky shows the water content in mung beans is 4% while according to F.G
Winarno is 90%.

d) Research The analysis of rice quality by Sarastuti, Usman and Sutrisno has the result
of a water content of 12% which has similarities with F.G Winarno The water content
of rice is usually 12%.

e) Zunggaval R research in 2017 has the results of the water content in bananas by 60%
different from F.G Winarno bananas usually have a 75% moisture content.

Table 1. Comparison of yields of water content

No Foodstuffs Water Content Water Content Results
(According to F.G (Drying method) Expected
Winarno) experiments
1 Tomato 94% 93% 94%
2 Water Melon 93% 90% 93%
3 Green Beans 90% 4% 90%
4 Rice 12% 12% 12%
5 Banana 75% 60% 75%

3.2. Analysis of the Proposed System

The proposed system is to create a hardware and software system that is able to
measure water content in real time through an android application with an internet
connection that can be monitored anywhere. then if the food quality deteriorates it can be
seen the water content. Not only business owners can see the quality of the water content
but employees / farmers can also see it through the LCD printed on the moisture meter.
Following is the proposed system analysis flowmap [16].

237



O sinta®

Figure 1. Proposed System Analysis Flowmap

Based on the above explanation, then the Internet of Things-based Moisture Meter
requires analysis. Mainly user analysis and hardware requirements analysis.

3.3. Analysis of Current Systems

The current system is interpreted as a system that is being used, while the analysis of
the current system is interpreted as a way to first understand the problems faced by the
system, such as defining the functional needs of the system so that it can be known what
user needs are not met by the current system walk. The aim is to determine the form of the
system design to be applied. The analysis can also determine the design steps to be made
so that the system design according to user needs and the system has an effective and
efficient performance. Flowmap of the current water content detection system for farmers
is as follows:

TS NGT WORTH THE CONSUMPTION

Figure 2. Flowmap of the Running System
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3.4. Research Framework

seen from the research framework in Figure 3 below.
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Figure 3. Research Framework
3.5. System Design
The design of the system has two objectives namely to meet the needs of the user and
to provide a clear picture and complete design to the programmer and other engineers
involved in making the system. Based on the current water detection system and based on
other related analyzes, the system for measuring the amount of water content in the
proposed food is as shown in Figure 4, which is the Overall System Flowchart.
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PIN INITIALIZATION

START

MICROCONTROLLER
WEMOS ACTIVE SYSTEM,

SOIL MOISTURE YES WEMOS IS
SENSOR DETECTING - CONNECTED WITH A
WATER CONTENTS WI-FI NETWORK
WEMOS
RECEIVE DATA
FROM
SENSORS

WEMOS SENDING
DATA

|

i i

RGB LED LIGHTS PROVIDING BLYNK APPLICATIONS
QUALITY SIGNS OF WATER LCODISRLAS DATATROM RECEIVE DATA FROM
CONTENT FROM WEMOS INTERNET CONNECTIONS

BLYNK APPLICATION
IRECEIVES DATA FROM WEMOS
THROUGH THE INTERNET
CONNECTION

FINISH )3
Figure 4. Overall System Flowchart

Soil Moisture sensor that detects the amount of water content, then the input will be
processed on the Wemos D1 Mini Microcontroller so that the output is as follows:

Measuring the moisture content in accordance with the input received;

Display the measurement of water content in the RGB LED

Displaying the measurement of water content on the LCD

Displays the results of measurements of water content in the Blynk Application.

INPUT PROCESS QUTPUT
SENSOR SOIL .| MICROCONTROLLER LED
MOISTURE 1 wemospiming

WEMOS D1 MINIIS

CONNECTED TOTHE LD
WIFI
h 4
SMARTPHONE
ANDROID ¥ BLYNK APPLICATIONS

Figure 5. Block Diagram of Whole System
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3.6. Hardware Design

In the hardware circuit contains a hardware block dlagram Ui
Moisture Estimator. This block is the initial stage in system des
out in order to facilitate the integration of hardware devices both

International Joti

hard role connected to the pins (input / output) on the Wemos D1 Mini Microcontroller
which will then be initialized to the control program created on the Wemos D1 Mini by

using the Soil Moisture Sensor.

RGB LED LIGHT

D4 GND VCC

LCD OLED

MICROCONTROLLER
WEMOS D1 MINI

HCC GND AP

Figure 6. Hardware Diagram Block (Wemos Pin)

Table 2. Wemos D1 Mini I/O Pins Used

No Hardware Name Pins on Arduino UNO R3
1 Sensor Soil Moisture Analog 0

2 LED RGB Digital 4

3 LCD OLED Digital 1 & Digital 2

=
Capacitive Soil .‘,
Moisture Sensorvi.0 S

fritzing

Figure 7. System Diagram
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3.7. Designing Software on Wemos D1 Mini

In designing the software on this Mini D1 Wemaos will be di
that will be built to support the performance of measure device ofiia

internet of things.

, are
r content bgsed on

PIN INITIALIZATION

WHILE MICROCONTROLLER
SYSTEM WEMOS D1 MINI
AKTIF

SOIL MOISTURE SENSOR
MEASURES WATER LEVELS

I

WEMOS RECEIVE DATA
FROM SENSOR

I

WEMOS RECEIVES DATA FROM RGB LED LIGHTS, LCD
AND SEND DATA TO THE APPLICATION OF
WATER CONTENT DETECTIOM THROUGH
THE INTERNET CONMECTION

L#

RGB LED LIGHTS FROVIDING QUALITY SIGNS
OF WATER CONTENT, LCD DISPLAYS RECEIVED
DATA FROM WEMOS AND BLYNK APPLICATIONS DISPLAY
RECEIVED DATA FROM WEMOS THROUGH THE INTERMET

Y
FINISH

Figure 8. Software Flowchart On Wemos D1 Mini

3.9. Testing the Soil Moisture Sensor

The purpose of testing and analysis or discussion carried out on the Soil Moisture
Sensor is to obtain parameters about the accuracy of the water content detected by the Soil
Moisture Sensor. This is done to get maximum results from the detected water content. So
that the results of the Soil Moisture Sensor test are as follows, Based on the results of the
Soil Moisture Sensor test, it can be seen that by jabbing a tool into a fruit or place
containing grains of water content in food, the results can be known by increasing and
decreasing the sensor's detected water content, as in tomatoes which have a water content
of 73%, watermelons 78%, green beans 7%, rice 13% and bananas 77% and require an
average time of 1.3 seconds. The accuracy owned by this tool is 86.7% which is
calculated by means of the results of the examination (observation) divided by the
calculation results (expected) multiplied by one hundred percent which is then averaged.
And the average error that is owned by this moisture meter by reducing the desired value
of t by the actual value and divided by the actual value and then divided by one hundred
percent has a yield of 4.81%.

242




- @ International Jo'é,; i srmation Syst
QS]nta Akreditasi No. 36/E/KPT/2619:| Vol. 3, No. 2, (2
3.10. Testing of LED RGB Lights, LCD dan Blynk

Testing of LED Lights, LCD, LCD and Blynk Applicati
indicator when the water quality is good or bad. This test is {
function of the LCD and Blynk. applications as indicators. This
table as follows:

ést can be seen in the

Tablel 3. Testing of LED Lights, LCD, LCD and Blynk Applications

No. Foodstuffs Soil

Moisture Sensor
1 Tomato Water Content: 73
2 Water Melon Water Content: 78
3 Green Beans Water Content: 7
4 Rice Water Content: 13
5 Banana Water Content: 79
6 Papaya Water Content: 77
No Foodstuffs Water LED RGB

Content
1 Tomato High Green
2 Water Melon High Green
3 Green Beans Low Red
4 Rice Low Red
5 Banana High Green
6 Papaya High Green
No. Foodstuffs LCD Blynk
Applicatios

1 Tomato 73 73
2 Water Melon 78 78
3 Green Beans 7 7
4 Rice 13 13
5 Banana 79 79
6 Papaya 77 77

Based on black box testing can be seen how the performance of tools and application, the
following results from black box testing that has been done.

Figure 9. Output Measuring Moisture Content in Tolls and Aplication

4. Conclusion

Based on the results of research and discussion that has been done, the conclusion of
the Final Project with the title "Measure Device of Water Content on Food Materials
Based on Internet of Things" is as follows:
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a) This water content measurement tool uses the Soil:
which will be processed by Wemos D1 Mini then uses’F

LCD and Blynk applications that are connected using
so that the detection process is easier and efficient;

b) The Soil Moisture sensor will read the amount of water content using two
probes to pass current through the soil or foodstuff, and read that resistance to
get the level of humidity. Furthermore, the Soil Moisture Sensor detects the
water content of the sensor which will be integrated with the Wemos D1 “Mini
microcontroller using the C programming language, then if the water content in
the food has been obtained the actor can determine the next process, if the water
content does not match what is expected then he must do sorting of foodstuffs to
match the quality that has been determined and can be used to determine the
estimated time to store foodstuffs.

c) The results of testing in a measuring device for the amount of water content in
food have the results of an average accuracy of 86.7% which has an average
error of 0.75%. And the results of the comparison of this study with previous
research can be seen in the following matrix:

100.00%
90.00% |+ =
80.00%
70.00% Vo /— F.G Winarno
60.00% — —
50.00% 1/ — Oven
40.00% 1 — Method
20.00% _7—&'_.— Acep Atma
20.00% — 1 €p
o ! Wijaya
10.00% —-
0.00% ——— Research
Result
o S
2 a0 O \(' ‘%f‘\
< Qo TS
$%e* &
©

Figure 10. Comparison of Research Results Graph

Based on the graph above it can be seen that the average research results of water
content in the foodstuff studied have the closeness of the results despite the comparison or
differences in each of these studies. In tomatoes can be seen in the graph according to the
three previous studies have similar results but the results of this study are quite different,
according to FG Winarno tomatoes have a water content of 94% and not much different
from the research using the drying method and Majalengka University lecturer Mr. Acep
Atma Wijaya, SP ., MP that tomatoes have a moisture content of 93% but different from
the results of this study that is equal to 73%. In watermelon according to F.G Winarno has
a water content of 94%, and in the method of drying 90%, according to Acep Atma
Wijaya, SP., MP 92% and the results of research on this tool by 78%. The water content
in mung beans can be seen to have quite significant differences between studies, such as
F.G Winarno and according to Acep Atma Wijaya, SP., MP which has a 90% moisture
content while the drying method is 4% and the current study is 7%. In rice grains, water
content tends to be the same, according to F.G Winarno 12%, the drying method is 12%,
according to Acep Atma Wijaya, SP., MP 14% and the results of this research tool are
13%. And bananas have water content according to F.G Winarno 75%, 60% drying
method, according to Acep Atma Wijaya, SP., MP 70% and the results of this study are
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79%. From the description of the graph, it can be seen th
similarities between previous research and current research, t

differences in water content in each food item at harvest and relatt
foodstuff studied.
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