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ABSTRACT

Error in reading the data or in processing the data input frequently occurs. It might be caused by the user
negligence, the condition of the device used, or the unstandardized system and this, later on, leads to the
problem in terms of data accuracy. The computer technology development today makes it possible to help
human in coping with the problems mentioned above. In measuring the weight of the under-five-year-old
children, the errors in reading and inputting data can occur. This is in relation to various abilities of each
cadre. Also, the use of the device to measure the weight is not in accordance with the standard — some
might use the electronic weighing scale and other might use the mechanical one. This unstandardized
device can emerge a problem - particularly in reading the data. The weighing measurement system using
Arduino is one of the ways to control the growth of the under-five-year-old children and this can minimize
the error level in reading and inputting data. The development of this system uses the sequential
development method and the application of this model can result in the best result. The test of the system
was conducted through two phases: phase 1 related to the test conducted in laboratory and phase 2 related
to the test conducted in Posyandu (maternal and child health centre). The results of the tests showed the
error percentage of 0.067% and the percentage of accuracy of 99.93%. The result for the time taken in
sending the data from the system to the mobile communication device was at 1.97 seconds at distance of 1
meter and 2.24 seconds at the distance of five meters.
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1. INTRODUCTION growing process is one of processes that can be
qualitatively measured, meaning that it can be
measured directly with the measurement device
and with a measurement unit. Meanwhile,
development refers to the changing process in the
function of human organs for improvement.

The advance of computer technology has
brought a significant change in human life. Many
computerized systems have been developed to
assist human in problem solving. One of the
problems faced by human is the one related to

health - particularly in the period of growth and Indonesia is one of countries that has a system
development of under-five-year-old children. The to monitor the health of under-five-year-old
most of under five years old is the most crucial children spread until the rural areas through a
period for growth and one of the activities done system called as POSYANDU (maternal and child
during this period is weight measurement. Weight health centre). This system is independently
refers to one of indicators used in determining the established by group of communities under a
growth and development of a child. The weight direct control from the local health department. Its
measurement needs to be gradually done establishment is to provide a medium to assist the
purposely to observe to what extent the condition government in monitoring the health condition
of the growth and development of children. among children under five years old and to make
Growth and development is a process consisting the mortallty rate Of Chﬂdren under fiVe years Old
of 2 occurrences: growth and development. The or the rate of malnutrition can be declined [1] [2].
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The activities done in this community are those
related to the health condition of mothers and
children, nutrition control, planned family
program and handling of diarrhoea.

On the basis of the crucial role of posyandu in
Indonesia, it is deemed essential to build a system
that can support in taking the data. The problem
faced by most of posyandu until 2018 was in the
accuracy in taking the data and in the process in
inputting the data. This occurred due to various
competences of the staff in Posyandu. The various
uses of the measurement device in posyandu has
also contributed to a typical problem in reading
the data. In its use, a manual weight measurement
system requires a special treatment as the device
needs a recalibration process. Another problem
arising is related to the error in reading the result
shown by a measurement device. The position of
the angle of eyes and the indicator of result will
highly influence the results. Any errors in reading
the data mostly occurs in the weight measurement
device with the result indicator by means of a
needle. In addition to the errors in reading the
data, an error that can occur is related to the errors
in inputting the data among the staff. This might
be determined by the level of workload such as
the high number of under five-year-old children
that need to be weighed in which it, later on, can
affect the work performance among the staff of
Posyandu. Hence, it is deemed important to
create a weight measurement system for the under
five-year-old children that can optimally operate
either regarding the measurement or regarding the
data input. This aims to minimize the level of
errors that can be made by the staff of posyandu.

This paper purposely is to discuss about the
work performance of Arduino microcontroller-
based weight measurement system for the under
five-year-old children that, in turn, can be used in
the process of posyandu activities. The use of this
system will be helpful in minimizing the error
level made by the staff of posyandu. Performance
testing is intended to determine the ability of the
system when operated. Tests include sensor load
cell capabilities and HC-05 module capabilities.
The testing process is carried out in a laboratory
environment and tested directly at POSYANDU.

2. RELATED WORK

A number of previous researches have become
a reference in this research. The first research was
about the weight measurement system and the
height of elder people. The result obtained in this
research was a measurement device that could
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provide the information of the weight and height
by applying the measurement of Body Mass Index
(BMI). The result of the test showed that, overall,
the system resulted in a valid output [3]. Other
research is on the information system of mother
and children health. In this research, the
information system was used to do a process of
monitoring the health of mother and children
started from prenatal, neonatal, to baby. The
results obtained from this research was a system
that could provide a complete information to the
users; thus, in making decision it can be more
accurate [4].

Based on studies from previous studies, this
study has the aim of how to build a system that
can be used to measure toddlers' weight connected
to a smartphone device. Data generated by the
system is data obtained directly from the system
and there is no direct role from the user in
entering data. Thus the potential for errors in
entering data can be reduced so that the data
becomes valid. With the valid data, the relevant
parties are able to make an analysis and an
accurate decision.

3. METHOD
3.1 Research Phase

To obtain the research results as expected,
some steps or phases of the research are highly
required. This research involved 4 phases. Figure
1 presents the phases in the process of designing
the weight measurement system. Each of phase
was conducted in sequence purposely to result in
a system highly suitable with the plan as well as
the needs.

Need Analysis

¥

System Design

¥

Making System

g

Testing

Figure 1: Steps of designing the system

The explanation of each phase is presented as
follows.

1. Need Analysis Phase
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It is an initial phase conducted in the process
of designing a system. The need analysis
process was conducted through an interview
with the candidate of system user. The
function of the need analysis was to observe
the needs of the system covering the
functional system from the system and the
needs for the non-functional need of the
system.

2.

It is a phase of translating the result from the
need analysis. This phase was conducted to
result in a guidance in making system. The
activities in this phase was by designing the
system flow and system circuit.

3. Phase of Making System

It is a translating process of the design phase.
In this phase, the original form of circuit was
realized by referencing to the design that has

Design Phase

been made.
4. Testing Phase
It is the final phase of the system

development process. The test was conducted
to observe the level of readiness of system
whether it has been ready to be used.

3.2 Functional Need

The functional need from the weight
measurement system in the under five-year-old
children refers to that the system can do the
process of measuring the weight of the under five-
year-old children in two states: standing position
and laying position. The data obtained were then
sent to the application that has been installed on
the android-based mobile communication device.
3.3 Non Functional Need

Non-functional need in this system refers to the
need related to the device or components that
would be used. The need of components included
the Load Cell Sensor, HX711 module as the
module to convert the analogue signal to the
digital signal, HC-05 module as the wireless
communication module between the system and
android-based mobile communication mobile,
Liquid Cristal Display (LCD) and arduino uno as
its controller.

Load cell is the sensor used to measure the
change of wvalue for load. The weight
measurement system of under five-year-old
children used two units of sensor load cells, each
of which had the capacity of 20 kg (total capacity
of two units was 40 Kg). However, the
maximum load that could be read by the system
was 30kg. The maximum load was made lower by
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10 kg of the load that could be measured by the
sensor. It aimed to give a protection to the sensor
from any damages due to the load exceeding the
capacity that could be measured by the sensor.

Load cell sensor has a work principle by
referring to the circuit of the Wheatstone bridge, a
circuit that can be used to measure the value of
resistance, voltage, current and strain of a
material. Figure 2 depicts the scheme of circuit
from the Wheatstone bridge in the loadless state.

R1

V1+ 1

R3 R4

Figure 2: The Scheme Of Loadless Wheatstone
Bridge Circuit

When the value R1 = R2 and R3 = R4, then
there would be no electricity flowing to A. Such
condition is called the balanced condition. If the
condition of value R1 is converted to be equal to
R4 and value R2 would be equal to R4, then there
would be the potential difference; thus, on the
point A there would be electrical current. With
this potential difference, the state of the
Wheatstone bridge is unbalanced, so this potential
difference value would be the output value of the
system. Figure 3 portrays the physical form of
sensor load cell.

Figure 3: Sensor Load Cell
This sensor has 4 cables with different colours:
red, black, white and blue or green. To read the
input data from the load cell, additional module
namely HX711 module was required as a signal
amplifier/converter as well as a connector with
Arduino Uno boards. Table 3.2 depicts the
interface of load cell and HX711 pin interface.
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Table 1 shows the Interface of the Load Cell and
HX711
Table 1: Load Cell Interface With HX711

No | Load Cell Pin HX711 pin
Interface interface

1 | Red Cable E+ (Power Supply
5V)

2 | Black Cable E- (Power
Supply)/GND

3 | White Cable A Channel -

4 | Blue/Green Cable A Channel +

Signal conditioning circuit was required in the
design of weight measuring system. This circuit
functioned to adjust the output signal from the
sensor to be forwarded onto a microcontroller.
Here, the signal conditioning module used in this
system was HX711 module, a 24-bit analogue
module to digital converter. This module
functioned to convert the output from the load cell
sensor into the digital value. HX711 module had a
high sensitivity enabling it to detect a very little
change from the sensor [5][6]. Figure 4 depicts
the structure of HX711 pin.

» 3 ovoD
5 [ RATE
[ x1
1 xo
2 (3 pout
1 PD_SCK
1w [ INPB

9 [ INNB

Regulator Power  VSUP
BASE
AVDD
VFB
AGND
VBG
INNA
INPA

Digital Power
Regulator Conteof Output Output Data Rate Coatrol Input
Analog Power Crystal VO and Extemal Clock Input
Regulator Control Tnput Crystal 1O
Analog Ground Serial Data Output
Reference Bypass Power Down and Seriaf Clock Input

Ch. A Negative Input Ch. B Positive Input

Ch. A Positive Input

Ch. B Negative Input

L .Q ...- e

gs: =

ezl =

CiEl i‘- i .

Figure 4: The Structure Of HX711pin [6]

Data communication was required in this
system as the data obtained from the system
would be sent to the mobile communication
device. Here, Bluetooth was used in the data
communication process. The data communication
module was by using the Bluetooth HC-05
module, a wireless communication module using
the Bluetooth working at the frequency of 2.4GHz
with the choice of two connectivity modes. Mode
1 was used as a slave mode functioned as the data
receiver, and mode 2 functioned as the master;
thus making it possible to send the data
simultaneously [7]. Having these two modes, then
the HC-05 module could be very flexible in its

implementation. The range of this module was in
10 meters. Figure 5 portrays the HC-05 module.

HC-05

GND
TXD
RXD
State

Figure 5 : He-05 Module [8]
Description of each pin is shown in Table 2.
Table 2: Pin Configuration [8]

Pin Name Description

1 Enable / Key This pin is used to toggle
between Data Mode (set
low) and AT command
mode (set high). By default

it is in Data mode

2 Vce

Powers the module. Connect
to +5V Supply voltage

3 Ground

Ground pin of module,
connect to system ground.

X -
Transmitter

Transmits Serial Data.
Everything received via
Bluetooth will be given out
by this pin as serial data.

5 RX — Receiver

Receive Serial Data. Every
serial data given to this pin
will be broadcasted via
Bluetooth

6 State

The state pin is connected to
on board LED, it can be
used as a feedback to check
if Bluetooth is working

properly.

1917

Arduino device is the hardware using the
Atmel AVR ATmega328 series microcontroller.
It has 14 digital pins for the input/output, 6 of
which are used for the pulse width modulation /
PWM output. In addition, the Arduino device
provides 6 analogue inputs, 16 MHz Crystal and
USB connection. The voltage source required in
operating the Arduino device can be obtained
through a USB connection or from an external
source selected automatically [9]. Each of the 14
digital pins on the Uno can be used as an input or
output, using pinMode(), digitalWrite(), and
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digitalRead() functions. They operate at 5 volts. system design for the wunder five-year-old
Each pin can provide or receive a maximum of 40 children.
mA, and has an internal pull-up resistor
(disconnected by default) of 20-50 kOhms[10].
Figure 6 shows the Arduino Uno R3 device. Load cell HX711
Sensor Module
o :
o = ' Arduino Uno HC-05
" L R3 Module
3)
LCD
Figure 6: Arduino Uno R3 Smartphone
In making a program that would be used in
Arduino device, an Integrated Development Figure 7: System Block Diagram
Environment (IDE) was specifically required. The The subsequent design phase was to do the
program that has been developed in the IDE was process of designing the hardware. It aimed to
then downloaded onto the Arduino device by obtain the full description purposely to prevent
means of a USB connection. Figure 7 illustrates any problems when doing the schematic design
the program download scheme that has been process. Figure 8 shows the design of the
developed on IDE onto the Arduino device. hardware.
’7 ‘ Mikrokontroler
—_— Load
B Cell
Computer
?__Bluetooth
Figure 7: Program Download Scheme

3.4 System Design

The design phase refers to the phase of system
design by referring to the previous stage (i.e.
needs analysis phase). This weight measurement
system in the under five-year-old children used a
load cell sensor used to detect the weight of the
object to be measured. Subsequently, the ADC
HX711 module would process the conversion of
the resistance value as released from the sensor
load cell. HX711module also became the opamp
from the output of load cell sensor in relation to
that the signal coming out was still too weak to be
read by Arduino Uno. Furthermore, Arduino
device would process the data that have been sent
and would then be displayed through LCD. At the
same time, the data also would be sent to the
mobile device through the communication with

Power Supply

Figure 8: Hardware Design
The schematic diagram was the next design phase.
This schematic circuit contained the symbol of
components and circuit path. Figure 9 shows the
schematic circuit from the hardware of weight
measurement system.

the Bluetooth. The component that acted in this Figure 9: The Hardware Schematic Circuit Of Mass
communication was HC-05 module. Figure 8 And Height Scale
shows the diagram block of weight measurement The design of the Arduino pin interface with the

component is shown in Table 3.

s
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Table 3: Arduino Uno Interface

No | Arduino Uno Pin Component Pin
Interface Interface

1 A2 Data HX711

2 A3 Clock HX711

3 A4/SDA SDA LCD

4 AS5/SCL SCL LCD

5 D2 RX Bluetooth

6 D3 TX Bluetooth

7 D4 Pin 3 Button 1

8 D5 Pin 3 Button 2

9 D6 Pin 3 Button 3

10 | D8 Echo HC-SR04 1

11 | D9 Trigger HC-SR04 1

12 | D10 Echo HC-SR04 2

13 | D11 Trigger HC-SR04 2

14 | D12 Echo HC-SR04 3

15 | D13 Trigger HC-SR04 3

Software is a part unseparated in a
microcontroller system. In this research, the
software built was used to control the system from
the sensor to the part of the microcontroller. The
design of the software began at the stage of
making a system flow diagram. Figure 10 shows
the software flow.

Call Library, Definition Constant
value and Vanable

initialization System (void Setup)

Running System (Void loop)

< End >

Figure 10. Flowchart Of System Software

As shown in the flowchart in Figure 10, the
initial process to be done was to call the library
that would be needed in the system. The library
included the load cell, Bluetooth and 16x2 LCD.
The subsequent step was to define some variables
and Constanta that would be used in the system
program. The next process was the function
setup() in which its commands were processed
once only. The final process was the loop function
() containing the command that would be
repetitively processed. Figure 11 presents the flow
chart for the initialization system.

stant

Senal com baud 9600

Acuve set_scale load cell
sensor

Initialization and configure
IO pin

l

Activated LCD

Figure 11: Flowchart Initialization System Void Setup

The flowchart of initialization system refers to a
system phase that did an initial activity to manage
the value of baud rate for the communication
series with the value of 9600bps. Furthermore, the
system would do the process of managing the
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Bluetooth communication with the rate of
19200bps. HX711 module and load cell sensor
would be activated prior to do the initialization
process in each pin that has been connected to
sensor, signal conditioning module, and
communication module. The last phase was to
activate the LCD function. The next flowchart is
about the flowchart system of the running system
void loop. In this part, the phase to be done was
the load cell to read the load change from the
input and then the data were displayed on LCD.
Further, it was sent by HC-05 module to the
mobile communication device. Figure 12 shows
the flowchart running system void loop.

< stant ’

milis

load cell read input data

lcd dizplay data

l

sent data to mobile divece
by HC-05

Figure 12: Flowchart Running System Void Loop

3.5 System Making

The phase of making system is the phase to
translate the design process into the real form. In
this phase, the system was made into two parts: in
the hardware part and in the software part. For the
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hardware, the initial phase was to change the
schematic image into work image that later on
would be printed into PCB (Printed Circuits
Board). Meanwhile, in the software part, it was to
build a command to run the system using IDE
Arduino.

3.6 Testing

Performance is one of the parameters used in
determining the ability of a system. In this study
the testing process is carried out in stages, namely
by testing the system functionality which includes
the function of the sensor load cell and the HC-05
module. This functional test aims to find out the
components of the system, the load cell sensor
and the HC-05 module can operate or not. The
test on load cell was conducted by comparing the
results between the manual measurement and
system measurement. The test on HC-05 module
was to test the number of time required in sending
the data from the system to the mobile
communication devices. The testing process was
done by testing the system functionality including
the function of the load cell sensor and the HC-05
module. The next step is to test the performance
of the system carried out at the POSYANDU
location. At this stage the test was carried out
using a sample of 9 children taken randomly.

4. RESULT
4.1 Implementation

The implementation in hardware consists of
the system hardware design. This system used
the Arduino Uno board with the ATMega328P
microcontroller as the control central of the
system. Other hardware used in this system was
sensor Load Cell, HX711 module, Bluetooth and
LCD. Figure 13 shows the circuit of weight
measurement system for the under five-year-old
children.

Figure 13: The Circuit of Weight Measurement System

Figure 14 shows the implementation of the
weight measurement system for the under five-
year-old children. The measurement process can
be done through two positions. The first position
is in the standing position designed for the under
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five-year-old that are able to stand; while, the
second position is in the laying position designed
for those that are not able to stand yet.

=
|

e

(b)
Figure 14: (a) Measurement with standing position, (b)
Measurement with laying position

The implementation on the software is a
process of making the software used in the
system. The process of implementation used
Arduino IDE using language C. The program was
made into some parts: declaration, void Setup(),
void loop() and other methods. The parts of the
program for the declaration part are presented as
follows.

#include "HX711.h"

<Wire.h>
<LiquidCrystal I2C.h>
#include <SoftwareSerial.h>
#define idx BERAT 1
#define idx LCD 4
#define idx BT 5

In this declaration, the calling process was from
the library in the components of HX711, LCD,
and Bluetooth and index series. To obtain the
weight value that could be read by load cell

#include
#include
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sensor, it required a method in the form of

getWeight method. The parts of the program in

the getWeight method are shown as follows.
float getWeight () {

weight
scale.get units())

(1.001 *
+ 0;

return bodymass;

}

The value of 1.001 referred to the correction value
as read by load cell sensor. The variable of
scale.get units() contained the calibration factor
that has been initially declared and initialized on
the wvoid setup with the command of
scale.set_scale(-99550) containing the value of -
99550 as the result of the calibration experiment.
The value of the experiment was saved in the
variable of body mass that also contained the
value of the equation calculation to calculate the
final result of sensor output.

4.2 System Testing

It was conducted at the laboratory and the
maternal and child health centre. The initial test
was aimed to observe the difference of value
produced by the system in comparison to the
measuring tool used as the reference. The testing
method included:

1. Testing on the function of load sensor

2. Testing on the data communication using
Bluetooth

4.1 Testing the Load Cell function

The testing on the function of load sensor aimed
to observe the accuracy level of the value
generated by the sensor. The testing on the load
cell sensor in the weight measurement system to
the under five-year-old child was done using the
comparison with the digital weight measurement
device, load for the test of each load from 0.5 Kg
to 5 Kg. The sensor load cell is active when one
part of the sensor surface is under pressure, this
change will cause strain changes on the other
surface. These changes will be used later in
determining the value. At this stage the test is
done by testing the tension generated by the
sensor load cell. This test is intended to test the
equations used in the system, namely by using the
wheatstone brigde equation. The voltage
generated in this test is in units of mV. Table 3
shows the results of testing the output voltage on
the sensor load cell. Figure 15 depict about results
of testing the output voltage.
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Table 3 Shows the test results by a voltage

Ne- ‘Yggt V Out (mV)

] 0.500 .

5 1.000 »

3 1.500 "

4 2.000 .

5 2.500 >

6 3.000 )

7 3.500 s

g 4.000 »

9 4500 .

10 5.000 s

1 5.500 .

Vout Result Measurement
6 5 5.5
5729 3 31 333343355%6 >7 8.8 Bo

: II||I]I|||‘||H
0 | |

9 10 11

B Weight B Vout

Figure 15: The Graph Result Of Vout Measurement
The next test is to do a comparison with a
calibrated measuring instrument. This test aims to
determine the difference that results from the
system developed with a measuring instrument.
Table 4 shows the test results by a comparison
between load cell sensor and digital weight
measurement tool. As shown in Table 4, the
comparison graph is shown in Figure 16.

Table 4: Measurement Results
Without The Compensation Value

6 3.000 3.003 | -0.003 -0.1 100.1
7 3.500 3.505 | -0.005 -0.14 100.14
8 4.000 4.007 | -0.007 -0.17 100.17
9 4.500 4.508 | -0.008 -0.17 100.17
10 5.000 5.007 | -0.007 -0.14 100.14
Total Average Percentage (%) -0.18 100.18

No. | Scale Load | Differ | Body Body
Output | Cell | ence | yeight | weight
(Kg) (S)ilz;:; (Kg) Error | Error
(Kg) (%) en (%)
An
1 0.500 0.501 -0.001 -0.2 100.2
2 1.000 1.003 -0.003 -0.3 100.3
3 1.500 1.504 -0.004 -0.26 100.26
4 2.000 2.002 | -0.002 -0.1 100.1
5 2.500 2.505 -0.005 -0.2 100.2

1922

Weight Testing Data on Load cell sensors before Calibration
B Output Digital Scale (Kg)  ® Output load cell (Kg)

6.000
5.000

450
4000
3.500 Ii

Figure 16: The Graph Of Comparison Results Before
Any Compensation Values

The results of the measurement used 10 data, then
there was a value difference obtained between the
value of output load cell sensor and the
comparator. Using the measurement of error
percentage and accuracy percentage, Equation 1
and Equation 2 were used. Parameter e,, stated the
error percentage, parameter A, stated the
accuracy percentage, and parameter Y,, stated the
results of comparing tool and parameter X,, stated
the result of the measuring tool designed.

Error percentage
(en) =22 ¥100%

5.000
4.000

3.0

8

2,000
1.0

- 1% g | i

0000 D501

1 2

(M

Accuracy percentage
(4,) =100 — [[ ]xlOO%] @)

On the basis of equation 1 and equation 2, it has
been found that, as shown in Table 3, there was a
minus error percentage as the values taken by load
cell sensor was larger compared to the values
taken by using the comparator. The mean value of
error percentage was -0.18% and the mean value
of accuracy percentage was 100.18%. Hence, it
needed to do calibration to reduce the value or
difference that has been obtained. The calibration
process was done using the simple linear line
regression equation. The regression equation has
the formula as follows.

Y = a + bx™ (3)
Y=a+bx 4
— B Ex?)-E0Exy) )

n(Zx2)—(Tx)?
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nExy)-Ex)Ey)
T n@Exd)-(E0)? ©
Based upon the equation 5 and equation 6, then,
the value obtained was at 0.8 and value b was at
1.001. Thus, the result of regression equation was:

Y =0.8+1.001x.

Based on the measurement result, the result for
the value of loadless load cell sensor was 0.8 kg.
With this result, then compensation was 0.8 to
make the loadless load cell became 0 kg. Thus,
the regression equation for the weight
measurement system was Y = 0 + 1.001x. Table 5
shows the result of the load measurement
compared to a scale that was similar in the
previous phase.
Table 5: Measurement Results Using The
Compensation Values

4.2 Data Communication Test

It aims to observe the performance of the HC-
05 module. This test was conducted using 2
parameters: the changed distance and the use of
mobile communication device. The initial phase
of test was by making a connection between the
weight  measurement  system  and  the
communication device. Table 6 shows the result
of the connection test between HC-05 and the
mobile communication device.

Table 6: Testing On The Connection Of HC-05 And The
Mobile Communication Device

No. | Scale Load | Differ | Bodywe | Body

Output Sce“ ence ight weight

Kg) OT:;:)(::; (Kg) | Errors | Errors
(Kg) (%) en (%)
Al’l
1 0.500 0.500 0 0 100
2 1.000 1.000 0 0 100
3 1.500 1.500 0 0 100
4 2.000 2.000 0 0 100
5 2.500 2.500 0 0 100
6 3.000 3.000 0 0 100
7 3.500 3.500 0 0 100
8 4.000 4.000 0 0 100
9 4.500 4.500 0 0 100
10 5.000 5.000 0 0 100
Total Average Percentage (%) 0 100

No Mobile Range Trial
Devices (m) 112131415
1 | Mobile 1 1(1(1]1]1
device 1 2 tl1l1l111
3 1|1 |{1]1]1
4 1(1(1]1]1
5 1|1 (1]1]1
2 | Mobile 1 1|1 |{1]1]1
device 2 2 11111111
3 1|11 ]1]1
4 1|11 ]1]1
5 11 ][1]1]1
3 | Mobile 1 1|1 |{1]1]1
device 3 2 111111
3 1|11 ]1]1
4 1|1 |{1]1]1
5 1|1 |1]1]1

Figure 17 shows the graph of the measurement
result using the compensation value. For this,
there would be no difference to the load cell
sensor

Weight Testing Data on Load cell sensors before Calibration

2.000 2ol B
1.5 5
1.000 2 |
wcl Hooc
0. 0.
0000 Bk | u
1 2 3 4 5 6 7 8 9 10

M Output Digital Scale (Kg) B Output load cell (Kg)

Figure 17: Graph Of The Result For The Comparison
With The Compensation Value

1923

Value 1 shows the success of connection with
testing performed 5 times for each type of mobile
communication device and distance. Based on the
results of the connection testing as shown in Table
5, then the type of mobile device used can be
connected with a weight measuring system to
under five-year-old children.

The subsequent test was to test the time
required to send data from the system onto a
mobile communication device. This test was
carried out wusing 3 pieces of mobile
communication devices. Table 7 shows the results
of testing the time needed to send data.
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Table 7: Result of Transfer Time Test

using this model, the level of error that can be
done by the officer can be reduced. Table 8 shows

No | Mobile Range (m) Time (S) the result of the weight measurement as conducted
Devices in posyandu. This data retrieval was done twice;
1 Mobile 1 1.99 one using a reference scale and another one using
. ' the system developed.
device 1 2 1.98
3 2.15 Table 8: Measurement results in POSYANDU
4 2.17
5 290 No | Name | Original | Weight Errorin | Accuracy
- Weight onscale | weight of weight
2 Mobile 1 1.94 (kg) (kg) (%) e, | (kg) Aq
device 2 2 1.95 1. | >5yo
3 1.98 child 7.7 7.68 0.25 99.74
1
4 2.15 2 | >5y0
S 2.25 child | 68 6.8 0 100
3 Mobile 1 2.00 2
device 3 2 2.02 3. | >5y0
3 217 child 15 15 0 100
’ 3
4 2.19 4 | >sy0
5 2.26 child | 13.4 13.38 0.14 99.85
4
The next testing phase was to test the system toa | 5. | >5yo
service centre called POSYANDU. This test used child 18.8 18.79 0.053 99.94
. 5
a real sample to determine the accuracy of the
data produced. The weight data read by the load 6. Zlfl}llg 19.1 19.1 0 100
cell sensor was displayed on the septic LCD as 6 ' '
shown in Figure 18. 7. | >5y0
child 124 12.4 0 100
7
8. | >5yo
child 17.2 17.19 0.058 99.94
1
9. | >5yo
child 11.8 11.79 0.08 99.91
8
Total Average Percentage e= <
0.067 A=9993

Figure 18. The display of LCD when doing the weight
measurement of under five-year-old children directly on
the system
Data obtained in the system will then be sent to
mobile communication devices that have been
installed by the application. The next data is
automatically saved when it is stored on the
application server. In this test system users in this
case were POSYANDU officers who were greatly
helped in the data input process. The
POSYANDU officer does not need to enter data
manually anymore, because the system will
automatically enter data into the database when
the clerk clicks on the menu in the application. By

1924

As shown in Table 8, the results of weight in
under five-year-old children using the developed
system had a difference though in the laboratory
testing the difference had been given a
compensation value. However, the difference
resulted from this system was not too far from the
reference scales. This developed system had the
average value of error percentage of 0.067% and
the average value of accuracy of 99.93%.
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5. LIMITATIONS

The limitation of this study is that the sample used
in the test is to use one sample in one
POSYANDU group. Testing is emphasized on the
performance side of the system that is on the
performance side of the sensor load cell. The
ability of sensors to detect weight and the speed of
data transmission has become the main focus of
this study.

6. CONCLUSION

From this research, it can be concluded that the
weight measurement system using Arduino Uno
had a maximum capacity of the load cell sensor of
40kg. The testing results on load cell and HC-05
module showed that the system performance was
suitable with the referred measuring instrument
and the time required for sending data was quite
rapid (at a distance of 1 meter, the average time
needed was 1.97 seconds and at a distance of 5
meters, the time required was 2.24 seconds). In
direct testing as a whole, the device using a
comparison scale obtained the results with the
accuracy value of 99.93% and an error percentage
0f 0.067%.

The next research is that it can be done to improve
system design so that the results of 100%
accuracy can be obtained when measuring weight.
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