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Abstract- Dehydration is a condition where the body are lack
of fluids. It is because the amount of fluid that enter in the body
is less of fluid than the discharge. Dehydration is something that
cannot be ignored. The high incidence of dehydration is due to
the difficulty of seeing the signs and symptoms of dehydration
for ordinary people. This tool is designed to handle the level of
human dehydration by seeing whether the urine is normal or
abnormal, whether is it mild dehydration, or severe
dehydration. It can handled based on the color of the urine using
a tool named Light Emitting Diode Sensor (LED) and a light
dependent resistor (LDR). Tool innovation is the use of
rechargeable batteries and a charger module to make it easier
for users to recharge exhausted batteries. On the LCD also
displays the proportion of the battery to make it easier for users
to see the remaining battery weaponry. This tool is expected to
be able to check the dehydration among the public in order to
achieve the public health status. After the process of designing,
testing, collecting and analyzing data on 15 samples and reading
20 times for each sample, the result is that the tool can work well,
can measure the level of dehydration according to the human
urine with an average value of 62.10. The reading results that
appear on the LCD are the same or according to the level of
dehydration shown on the urine color chart.
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l. INTRODUCTION

Water is the main component and one of the nutritional
elements in the human body. The body consists of 70% water
content. Therefore, water intake is very important so that the
organs of the body can work optimally. Every day, body
needs water to be consumed, approximately 1 to 2.5 litters or
as same as 6-8 glasses each day. According to the consuming
mineral water can help the digestive process, regulate
metabolism, regulate substances and body balance [1][2]. If
water intake is not fulfilled, the body's functions do not run
smoothly and become dehydrated. Dehydration is a condition
in which the body is lack of fluids because the amount of fluid
that enters is less than the fluid that comes out [3] The process
of losing fluids in the body depends on the amount of activity
[4]. Meanwhile, hydration is the balance of fluids in the body.
Hydration status is associated with health and body
performance [5]. Basically, dehydration is quite dangerous. If
not addressed, it can be fatal and even death.

Dehydration is classified into three, such as mild
dehydration, moderate dehydration, and severe dehydration.
Usually, to distinguish the degree of dehydration, it can be

done by matching the colour of the urine with a paper colour
classification dehydration rules. This is certainly less
efficient, so that many people do not pay attention to their
hydration status [6]. Based on the results of the Indonesian
Regional Dehydration Study (THIRST) which involved
1,200 people, it was shown that 46.1% of the Indonesian
population had mild dehydration, this number was higher in
adolescents, and around 49.5% compared to adults 42.5%
[7]1[8]. Based on these data, dehydration is something that
cannot be ignored. The high incidence of dehydration is due
to the difficulty in knowing the signs and symptoms of
dehydration for ordinary people [9].

Several studies have been conducted regarding to the
dehydration detection. Rokim (2015) designed a dehydration
detection device in a rectangular shape with a place to insert
a bottle containing a sample so that it could be detected. The
method used by these authors is to use LED and photodiode
[10]. Then, Latif (2016) developed a program from Rokim's
research so that not only dehydration is detected or not but
also detected the level of dehydration (mild dehydration and
severe dehydration) [11]. In addition, Hasani (2017) created
a system that aimed to determine the condition of human
body fluids using photodiode and LED to analyse the colour
of body fluids [12]. However, this study had the disadvantage
of being able to read urine colour correctly, because it only
reads the value of the output voltage from the photodiode.
Amani (2017) developed a dehydration detection system
based on colour and ammonia levels in urine with TC3200
and MQ135 sensors using the naive bayes method [13].
However, from this study there is a lack data which is not
directly tested on urine but uses training data[14].

From some of these studies, the detection system used still
uses LEDs and photodiodes, and still uses disposable
batteries. Therefore, the authors took the initiative to use a
different sensor, namely the light dependent resistor (LDR).
The author also uses a rechargeable battery and a charger
module to make it easier for users to recharge when the
battery runs out. The LCD also displays the battery
percentage to make it easier for users to see what percentage
of the battery is left.

The purpose of this study is to make it easier to check
dehydration in the human body which can be used among the
public and in Puskemas (PUSTU) to monitor the health status
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of the public. Besides, Light Dependent resistor (LDR)
"which detects the level of dehydration in the body by
distinguishing 3 levels of dehydration, namely normal urine,
mild dehydration and severe dehydration.

1. LITERATURE REVIEW

A. Theoretical Framework
a) Urine

Urine or urine is the waste product of metabolism
excreted by the kidneys, and then excreted from the body.
This is necessary to remove the remaining molecules in the
blood which are filtered by the kidneys to maintain body fluid
homeostasis [15].

b) Urine color

Urine color is a sign of the level of concentration of waste
dissolved in urine [16]. There are many reasons for the
unusual color of urine. The changes in urine color can be
affected by fluid intake and medication consumption. The
amount of fluid that enters in the body affects the dark or light
color of the urine. The more fluids that enter, the lighter color
of the urine. Other causes that may be more serious to make
urine color unusual is the presence of certain medical
conditions or diseases [17], [18].The following things might
happen when the urine changes color:

1. Pale yellow to gold.
Pale yellow urine to gold is a natural thing because the
color comes from the body pigments and indicates that
everything is normal and healthy.

2. No color/clear.
Urine that has no color or clear occurs because of
enough water consumption.

3. Deep dark yellow or brown.
Urine, which has a very dark yellow or brown color, is
a sign that the body is dehydrated and must immediately
get more fluid [19].

A person who is dehydrated can be seen through the color
of the urine and the clarity of the urine that is excreted. This
is what can be determine by someone is acutely dehydrated
or not. If the color of the urine is clear, this indicates a person
has a good hydration status. Conversely, if the color of urine
becomes dark yellow, then the person is dehydrated [16]. The
color of urine can turn dark yellow (thick) because the high
concentration of compounds in the urine that can make the
color darker. In Figure 1, there is a urine color chart to see
whether there is dehydration or not in the body[20] .
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] Intermediate Dehvdration
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Fig. 1. Urine Color Chart [14].

If the urine color is 1-3, then the urine is normal or well-
hydrated, if the urine is 4-6 the urine is mildly dehydrated or
poorly hydrated, and if the urine is at number 7-8 is urine with
a high degree of dehydration or lack of fluids[22]

c) Dehydration

The condition when the body does not get enough water
or loses water about 5% Dehydration is a condition of losing
excess body fluids that can be caused by several conditions
such as diarrhea, sweating, or urine elimination. Dehydration
greatly affects the kidneys because the kidneys has a function
to filter blood in the body, maintain fluid balance in the body,
and maintain electrolyte levels in the body [19].

According to the Asian Food Information Center,
dehydration is divided into three groups, they are mild
dehydration, moderate dehydration, and severe dehydration.
Dehydration can disrupt the balance and regulation of body
temperature and at a very severe level it can lead to decreased
consciousness and coma. Dehydration can be a risk factor for
obesity in children and adolescents. This is caused by an
electrolyte imbalance in the body which spurs an increase in
appetite and intake of foods rich in fat so that fluid intake in
the body decreases . Adequate hydration is essential for
maintaining physical and mental function[23].

Dehydration or lack of fluids in the body triggers health
problems. Starting from minor disorders such as drowsiness
to serious illnesses such as decreased kidney function. In
severe dehydration, there is fluid loss equal to or more than
10% of body weight [24]

d) Light Emitting Diode(LED)

Light Emitting Diodes or often abbreviated as LEDs are
electronic components that can emit monochromatic light
when applied forward bias. LED belongs to a family of
diodes made from semiconductor materials. such as gallium
arsenide phosphide (GaAsP), gallium phosphide (GaP), and
gallium aluminum arsenide (GaAlAs) [25]. The colors of
light emitted by LEDs depend on the type of semiconductor
material it uses [26][27]. The shape of the LED can be seen
in Figure 2. This LED is similar to a small bulb (light bulb)
and can be easily inserted into various electronic devices. In
contrast to incandescent lamps, LEDs do not require the
filament burning, so that they do not cause heat to produce

light
=
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Fig. 2. LED

e) LDR Sensor

Light Dependent Resistor (LDR) is a type of resistor
whose resistance if there is a change in light reception [28].
LDR is often referred as a device or sensor in the form of
resistor that is sensitive to light [29]. The amount of
resistance value depends on the size of the light received by
the LDR itself. LDR is usually made of Cadmium Sulfide
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(CdS) and Cadmium Selenide (CdSee), which is a
semiconductor material in which the resistance changes
depending on the amount of light (rays) encounter. As seen
in Figure 3 is a physical form of the LDR sensor.

Fig. 3. The LDR sensor symbol and physical form

f) ATmega AVR Microcontroller 8

AVR is a type of microcontroller in which there are
various functions, with RISC (Reduced Instruction Set
Computing) technology [30]. The advantage of the AVR is
that it has a power-on reset, no need to reset a button from the
outside, it is just turn off the automatic supply so the AVR
will reset it [31]. For some types of AVR there are several
special functions such as ADC, EEPROM which around 128
bytes to 512 bytes [32]. AT mega 8 pins configuration can be
seen in Figure 4.

PDIP
7
(RESET) PC6 [] 1 28 [1PC5 (ADC5/SCL)
(RXD) PDO [] 2 27 [1 PC4 (ADC4/SDA)
(TXD) PD1 3 26 [ PC3 (ADC3)
(INTO) PD2 [| 4 25 [1PC2 (ADC2)
(INT1) PD3 5 24 [1PC1 (ADC1)
(XCK/TO) PD4 [| 6 23 [1 PCO (ADCO)
vee 07 22 [1GND
GND[]8 21[J AREF
(XTAL1/TOSC1) PB6 [] 9 20 [1AVCC
(XTAL2/TOSC2) PB7 [] 10 19 [ PB5 (SCK)
(T1) PD5 ] 11 18 [1 PB4 (MISO)
(AINO) PD6 ] 12 17 [1 PB3 (MOSI/OC2)
(AIN1) PD7 ] 13 16 [1 PB2 (SS/OC1B)
(ICP1) PBO ] 14 151 PB1 (OC1A)

Fig. 4. Atmega 8 pin configuration

ATmega8 has 28 pins, each of pins has a different
function, and they can be both as a pin and other functions
[331[34].

1. RESEARCH METHODS

The method used in this study consisted of several stages,
namely: hardware design, software design, instrument
testing, and data collection.

A. Hardware and Software Design

Several circuits, including the minimum ATmega8
system circuit series and the sensor circuit, were used in this
study as hardware design. While the software used was the
CVAVR programming software as a data processing tool.
The sensors used in the instrument were LED and LDR
Sensors.

|
|

I

|

i

!

I

Mikrokontroler _}
)|

I

i

START i
i

|

i

|

Fig. 5. System Block Diagram

In Figure 5 is a block diagram of a dehydration level
detection system. When the device is turned on, the battery
will supply voltage to the entire circuit. Press the start button
to get the instrument started. The LED will emit light, which
will then penetrate the sample. The amount of light received
by the LDR will be processed in the ATmega8
microcontroller. LCD functions as a viewer reading results.
Buzzer functions as a marker when the tool detects the level
of mild dehydration and severe dehydration and the reset
functions to restore the initial condition. The software in the
device for processing the signal obtained from the driver
using a CVAVR microcontroller as a data processor. The
design of the tool module can be seen in Figure 6

12 cim

7 ch

Fig. 6. Dehydration Detector Module Design.
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<
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Information:
1.LCD

2. START

3. Sample container
4. Reset

B. Testing Tools and Data Retrieval

In Figure 7 is a process flow chart for reading the level of
dehydration. When it starts, the LCD initialization will occur
then when there is a sample, the sample will be detected then
analyzed, the analysis results will be displayed on the LCD.
When finished, the tool is turned off and stored in its original
place

Erika Loniza, Dehydration Urine Color Detection as Human Dehydration Level Based on Light Emitting Diode and Light

Dependent Resistors


http://elektronika-dasar.web.id/wp-content/uploads/2012/09/LDR.jpg

Journal of Robotics and Control (JRC)

ISSN: 2715-5072 143

Detect incoming

samples

Sample analysis

l

The results are displayed on
the 1.0TY

Fig. 7. Flow Chart Block

V. RESULTS AND DISCUSSION

In Table 1 shows the reading data using a sample that has
been made by the researcher. It shows the color is the same
as 8 colors on the urine color chart, shown in Figure 1.
Referring to Figure 1, colors 1-3 are normal urine conditions
/ safe zone and maintain fluid consumption, Color 4-6 is a
condition of mild dehydrated urine, immediately consume
fluids, and color 7-8 is a condition where severe dehydration
of urine, it requires immediate consumption of fluids.

TABLE I. COLOR SAMPLES READING RESULTS

The ADC Reading

colors

made

based Prototype Buz

on 1 2 3 4 5 zer

Urine

Color

Chart

1 Safe Zone 62 62 62 63 63 Off

2 Safe Zone 64 64 64 64 65 Off

3 Safe Zone 69 69 70 71 71 Off
Mild

4 Dehydration 7% 75 76 76 77 On

5 Dehydration 29 79 79 79 79 On
Mild
Mild

6 Dehydration 85 8 86 86 87 On
Severe 11 11 11 11 11

7 On

Dehydration 1 1 1 2 3

The ADC Reading

colors

made

based Buz
on Prototype 1 2 3 4 5 zer
Urine

Color

Chart
8 Severe 12 12 12 12 12 on
Dehydration 1 1 2 0 1

Table 2 is the reading data for self-made samples
according to the eight colors in the urine color chart. Tests on
this sample were carried out five times with a gap of 10
seconds in each reader. Of the eight self-made color samples,
the samples seen using the urine color chart were the same as
those read by the research prototype. At a normal level / safe
zone reading and mild dehydration, the buzzer would not
sound, the buzzer would sound when the sample detected was
a sample with mild dehydration and severe dehydration.

TABLE Il. RESULTS OF URINE READING FROM 20 TRIALS

Urine Urine prototype ADC Buzzer
Sample color 20
chart attempts
In Mean
(figure
2.1)
Patient 1 Safe Zone 55.95 Off
1 Maintain
Fluid
Consumption
Patient 2 Safe Zone 61.05 Off
2 Maintain
Fluid
Consumption
Patient 3 Safe Zone 72.15 Off
3 Maintain
Fluid
Consumption
Patient 4 Mild 76.80 Off
4 Dehydration
Consume
Fluid Shortly

V. CONCLUSION

Based on the results obtained after the process of
designing, testing, collecting and analyzing the data, it can be
concluded that LDR sensor is able to detect the intensity of
the light provided by the LED so that it can detect the level
of dehydration based on the color of human urine. It was
tested by 15 samples and reading as many as 20 times on each
sample. It can obtain an average of 62.10 with the reading
results displayed on the LCD or as same as the level of
dehydration that shown on the urine color graph.
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