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Abstract: Dance robot is one of the implementations of technology in the field of robotics which has the ability to imitate human
movements when dancing and walking. This dance robot is designed to resemble the shape of the human body, which has two arms
and two legs as its means of movement. The most important thing to note before standing and walking is balance. The sensor used is
a pressure sensor of type RP-C18.3. Force is any influence that can cause an item to change, either in the form of movement or
direction. a force can cause an object with a certain mass to change its speed. The use of the resultant force equation is one of the
methods that can be used to determine the coordinates of the fulcrum on the soles of the robot's feet. A vector is a force that has both
magnitude and direction. The sum of all the forces acting is the resultant force or the total force. Force is a vector magnitude so that
the total force is calculated based on the provisions of the vector addition. Data analysis results from the theory contained in the force
resultant equation obtained the highest percentage error value of 0.87% and the lowest 0%, this error is due to differences in the
process of rounding off the decimal points. System testing between visual basic sensor and servo modules can also be run. The
balance sensor module works well, it can be seen about the system testing that valid data is obtained on reading the coordinate
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directions and there are no reading errors in data processing. This sensor module can be a reference for robotics developers.
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INTRODUCTION

Technology in the field of robotics is growing very
rapidly day by day. Robots are made to help
human work that requires accuracy, speed, high
accuracy and work that has a high risk (work that
can cause disability and even death), this affects
the need for robotics to increase, such as in the
industrial, civil, medical, transportation, sports,
disaster management, to the arts. Research in the
field of robotics is also increasing, of course this is
not without purpose. Likewise research on
humanoid robots, this humanoid robot is a robot
that can move or do something like a human and
also has a human-like structure. This humanoid
robot can perform many tasks or purposes such as
sports, disaster management, and the arts. So a
humanoid robot is a robot whose overall
appearance is formed based on the human body
which is capable of interacting with equipment and
the environment made by humans.

An important feature of the humanoid robot is
form and has a direct impact on research in this
field. movement similar to that of humans. This
type of robot is expected to walk and move like a
real human. It can also climb, walk on uneven
ground, run, and dance. Robot Dance is one of the
implementations of technology in the field of
robotics which has the ability to imitate human
movements for dancing and walking. This dance
robot is designed to resemble the shape of the
human body, which has two arms and two legs as
its means of movement. (Sutrisno, 2020).

To be able to do these activities, the most
important thing to note beforehand is the balance
to stand and walk. To overcome this balance
problem we can use sensors, there are many
sensors that are usually used as balance sensors,
namely gyroscope sensors, accelerometers, and
magnetometers.

But actually there are still many kinds of sensors
that can be used to help with robot balance
problems. In this final project the sensor used is a
pressure sensor of type RP-C18.3, this sensor has a
working principle where each of these sensors gets
a different pressure, so the resistance value
obtained will be different and cause the output
voltage to be different. The RP-C18.3 sensor has a
fast response and an affordable price. On each sole
of the robot's foot there will be 4 RP-C18.3
pressure sensors. Each sensor will be placed in the
outer corner of the sole of the foot. In searching for
the heaviest fulcrum on the soles of the author's
feet using the resultant force method used to
calculate all the forces acting on each sensor. With
the creation of this foot sensor module, every step
of the robot can be monitored easily so that the
robot does not become overloaded on the pedestal
which causes the servo to be damaged. (Sutrisno,
2013).
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METHOD

A. System Analysis

System requirements analysis is a step to find out
the system requirements that will be used by
taking into account the required requirements.
With the analysis of system requirements, it will
simplify the system design process to be made.
The components needed are as follows:

1. Hardware

a. Laptop

b.Sensor Pressure RP-C18

c. ESP Wroom 32

d.Modul FT2322RL

e. Battery lipo 12 VVolt 2200maH

2. Software
a.Visual basic
b. Arduino IDE

Based on Figure 1. Data retrieval from each RP-
C18.3 sensor will be read in the ADC function so
that the data can be processed directly by the ESP
32 microcontroller. And before processing the data
the data will be calibrated by a voltage divider
circuit to get the most appropriate and good value .
Furthermore, the data will be sorted and the data
that has been sorted will then be grouped again and
sent to Visual Basic using the help of the
FT232RL USB to Serial Module. The data that has
been received is then grouped again so that it will
become data from existing variables, then it will be
displayed in the Visual Basic interface that has
been created. The data is also used to move the
servo as proof that the sensor reading data can be
used as reference data.

Figure 1: system concept

B. Force Resultant Equation

Force is any influence that can cause an object
with mass to change, either in the form of
movement, direction or geometric construction. In
other words, a force can cause an object with a
certain mass to change its speed (including to
move from rest), or to be deformed. Vector is a
force that has magnitude and direction.

The sum of all the forces acting on an object is the
resultant force or the total force. Force is a vector
magnitude so the total force is calculated based on
the rules of vector addition. Using generated styles
is for better scaling and will provide better data.

For the use of the resultant force is very simple
and very easy.

With raw data, namely reading the output voltage
of the RP-C18.3 sensor with a voltage divider
circuit, the raw data is digitized with the help of
the ADC function on the microcontroller used.
Raw data is converted into digital data that is
easier to process and process. This raw data is
processed with the formulas generated from the
style above. So this is a combination of the
resulting formula of the force based on the
direction of the axis and the size of the force. The
resultant force and the direction of the force can be
seen as figure 2:
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Figure 2: The Resultant Direction of the Force

From the force of each point on F1, F2, F3 and F4
there are 2 types of force results, namely in the
direction of the X axis and Y axis. On the X axis
there is a resultant force F13 with a positive value
and a resultant force F24 with a negative value. In
the Y direction, the resultant F12 is positive and
the resultant F34 is negative.

C. FSR Sensor Output Voltage Reading and
Delivery

The FSR sensor which has the correct resistance
ratio value in the voltage divider circuit simplifies
the reading process on the microcontroller. This
output voltage measurement uses the Analog
Digital Converter (ADC) function on the
microcontroller. The ADC function on the ESP
Wroom 32 microcontroller has a data area of up to
12 bits. To make transmission easier, the 12-bit
ADC data is converted to 8-bit data.

RESULTS AND DISCUSSION

1. Sensor Output Voltage Testing

This output voltage test aims to find the output
voltage that suits you, starting from the range to its
sensitivity as well. In this test several tests were
carried out, namely by using a comparison resistor
worth 50K, 33k, 22k, 10k, and 4.7k.

The test is carried out by measuring the output
voltage through a voltage multimeter so that when
the FSR sensor is subjected to a force, the output
voltage will be taken from the data and compared
to which data has a large range so it will have high
sensitivity.

It is known that the max voltage that can be
obtained from this measurement is the same as Vin
so that the maximum output voltage is 3.3V and
the lowest is the same as Ground or OV.

2. FTDI USB to Serial Communication Testing
The use of USB to Serial communication is to
make it easier for the circuit to become more
practical so that it is expected to be more efficient
in its use. USB to Serial has a speed of more than
11Mbps. But in its use, the speed is usually set to a
baud rate of 57600.

Testing this USB to serial communication by
sending data and data can be displayed on a
hyperterminal that can be accessed on a PC. The
test to be carried out is to send data in the form of
a STRING containing "90 10 40 75". In this trial
using the serial monitor function of the Arduino
software. The following is a display of data that
has been sent and displayed on the Arduino serial
monitor. The USB to Serial communication is
considered successful, as evidenced by the receipt
of data that has been sent from the microcontroller
with the String contents arranged in such a way
that it turns out to be well received and the String
contents remain in such an arrangement.

3. Visual Basic Interface Testing

The use of the interface here is a way to simplify
the process of monitoring the load sensor module
and the processed data from the load sensor
module can be visualized. Visual Basic is used
because the language is easy to understand.
Making this interface design according to the
needs used to monitor the soles of the robot's feet.
Several features will be displayed in this interface
design, namely the real-time display of the robot's
foot which shows the location of the load point on
the leg and an indicator of the size of the pressure
that occurs on the robot's foot which is displayed
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on a green BAR which will continue to increase if
the pressure increases..

Testing this interface is by displaying the data sent
by the load sensor module in the form of the
coordinates of the fulcrum and the amount of
compressive force that occurs on the sole of the
foot and at the same time the data sent will also be
displayed.

4. Testing the Resultant Force Formula

Each RP-C18 Sensor reading on the sole of the
robot's foot will be transformed into X and Y point
coordinate data, and from the average RP-C18
value obtained it will be transformed into Z-axis

data or compressive force. The experiment that
will be carried out is data collection from each RP-
C18 sensor which has been converted into 8-bit
data. The data from each RP-C18 will be entered
in the equations as described above. The data
obtained will later be compared with data
calculated directly from theory and can be further
elaborated.

Experiments were carried out when the load sensor
module was subjected to a force on one of the RP-
C18 sensors and when two RP-C18 sensors were
subjected to a compressive force.

Table 1: X and Y coordinate data and compression force data (8-bit units)

F1

F2

F3 | F4

1 0.03

0.02

5.22 1 3.82

7.10

0.02

4.06 | 0.02

6.90

3.47

4.16 | 0.02

4.94

0.02

3.09 | 0.02

3.55

0.02 ] 0.02

6.47

0.02

0.02 | 2.07

4.05

0.92

0.02 | 0.02

2
3
4
5 0.03
6
7
8

0.03

3.74

0.02 | 2.74

9 5.76

0.02

3.30 | 0.02

6.74

3.86

1.78 | 3.35

3.35

0.02

2411 3.10

6.77

4.93

5.50 | 4.22

X

Y

Z

1.36

-1.47

2.27

3.23

3.05

2.80

-0.50

2.09

3.64

2.01

1.86

2.02

-3.55

3.53

0.90

4.37

441

2.15

3.10

3.74

1.25

-5.40

1.02

1.63

2.61

247

2.27

-0.96

4.55

3.93

-1.97

2.57

2.22

-5.75

5.01

5.50

Table Description:

F1 is data obtained from sensor FSR1 readings

F2 is the data obtained from the FSR2 Sensor
reading

F3 is the data obtained from the FSR3 Sensor
reading

F4 is the data obtained from the FSR4 Sensor
reading

Y is the Y coordinate data obtained from
processing reading data from each FSR sensor so
as to get Y coordinate data

X is the X coordinate data obtained from
processing reading data from each FSR sensor so
as to get X coordinate data

Z is the Z coordinate data or compressive force
obtained from processing reading data from each
FSR sensor so as to obtain Z coordinate data or
compressive force.
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Table 2: F12, F34, F14, and F23 data (8-bit data units)

NO | ForY For X

F12 F34 | F13 F24
1 0.03 150 | 5.19 3.83
2 7.09 4.04 | 3.26 0.03
3 6.24 415 | 2.98 3.48
4 4.93 3.08 | 2.04 0.03
5 3.54 0.01 | 0.01 3.56
6 6.46 2.05 | 6.45 2.08
7 3.75 0.01 | 4.03 0.93
8 3.73 2.72 | 0.01 5.40
9 5.75 3.28 | 2.64 0.03
10 | 6.15 1.60 | 5.03 5.99
11 | 3.34 0.77 | 1.13 3.11
12 | 6.42 141 ] 1.85 7.60

CONCLUSION

Based on the research that has been done, several
conclusions are obtained, namely as follows:

The use of the resultant force equation used is one
way that can be used to determine the coordinates
of the fulcrum on the soles of the robot's feet. By
using the resultant equation of this force, we can
also obtain data on the pressure force acting on the
robot's legs. The use of the force resultant equation
is easy and has few equations but produces very
good and effective data.

In the tests that have been carried out in this study,
there are several things that must be considered
and further developed for further research, namely:

This sensor module can be a reference for robotics
developers or robotics lovers.

The placement of the sensors and also the
mechanics of the robot greatly affect the results or
sensor readings so that they are even more optimal.
Monitoring can use a website or one that does not
require communication with a cable so that the
robot's movement can be free without wire
interference.
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