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UKRAINE

The MPU6050 sensor is a device that combines a gyroscope and an
accelerometer and allows you to determine the orientation and movement of an object
in space [1,2]. For mobile robots, such a sensor can be very useful as it can provide
information about the current position and movement of the robot. [3-5]

The use of the MPUG050 sensor can help the mobile robot in the following tasks
[6-8]:

- navigation: allows you to determine the current position and orientation of the
robot in space, which can be useful when navigating indoors or outdoors;

- motion control: allows you to correctly respond to changes in movement and
orientation, which can be important when controlling the movement of the robot;

- stabilization: makes it possible to maintain stability and stability when
moving, which can be important when performing tasks that require accuracy and
reliability.

The MPUG6050 sensor is connected to the Raspberry Pi3 B+ single-board
computer via the General-purpose input / output (GPIO) bus [9], one of the connection
diagram options is shown in Figure 1.

MPU6050

To obtain real-time data visualization from the MPU6050 sensor, we will use the
Tonny IDE development environment for the Python language in Raspberry Pi OS
[10,11]. A fragment of the program code in the Tonny IDE is shown in Figure 2.
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import smbus
from time import sleep [

import sys

PWR_MGMT 1 = 0x6B

SMPLRT DIV = 0x19

CONFIG = 0x1A

GYRO CONFIG = 0x1B

INT_ENABLE = 0x38

ACCEL_XOUT H = 0x3B

ACCEL_YOUT H = 0x3D

ACCEL _ZOUT H = 0Ox3F

GYRO XOUT H = 0x43

GYRO YOUT H = 0x45

GYRO _ZOUT H = 0x47
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Fig. 2. A fragment of the program code in the Tonny ID

After compiling the program in the Shell of the Tonny IDE, the following output
will be displayed: Gx = Gyro X-axis data in degree/seconds; Gy = Gyro Y-axis data
in degree/seconds; Gz = Gyro Z-axis data in degree/seconds; Ax = Accelerometer
X-axis data in g; Ay = Accelerometer Y-axis data in g; Az = Accelerometer Z-axis
data in g in real time. A fragment of the received data from the MPU6050 sensor is
shown in Figure 3.

Shell
b neadmi ¥ UGG Ui Uy USUUPT Wit AGUT COT Ui T =
Gx=0.34 °/s Gy=2.53 °/s 6z=2.79 °/s Ax=0.00 g Ay=0.00 g Az=0.00 g
Gx=0.19 °/s Gy=-2.46 °/s 6z=-1.73 °/s Ax=-0.15 g Ay=0.22 g Az=0.97 ¢
Gx=5.28 °/s Gy=-1.97 °/s 6z=-5.89 °/s Ax=0.02 ¢ Ay=0.10 g Az=1.03 g
Gx=1.62 °/s Gy=-0.55 °/s Gz=-0.08 °/s AXx=0.09 ¢ Ay=0.32 ¢ Az=0.98 ¢
Gx=1.74 °/s Gy=-0.29 °/s 6z=-0.10 °/s Ax=0.08 ¢ Ay=0.32 ¢ Az=0.98 ¢
Gx=1.69 °/s Gy=-0.28 °/s Gz=-0.05 °/s Ax=0.09 ¢ Ay=0.31 g Az=0.98 g
Gx=1.72 °/s Gy=-0.30 °/s Gz=-0.07 °/s Ax=0.11 ¢ Ay=0.32 g Az=0.97 g
Gx=1.69 °/s Gy=-0.08 °/s 6z=0.12 °/s Ax=0.07 g Ay=0.24 g Az=0.99 g
Gx=2.47 °/s Gy=4.16 °/s Gz=-0.08 °/s AXx=0.69 ¢ Ay=-0.03 g Az=0.93 g
Gx=1.58 °/s Gy=13.24 °/s 6z=0.79 °/s Ax=0.33 g Ay=0.10 g Az=0.90 ¢
Gx=6.86 °/s Gy=19.53 °/s Gz=-1.68 °/s Ax=0.47 ¢ Ay=0.07 g Az=1.05 g
Gx=2.77 °/s Gy=0.21 °/s 6z=-0.11 °/s Ax=0.34 g Ay=0.01 g Az=0.95 g
Gx=6.34 °/s Gy=2.98 °/s Gz=-2.31 °/s Ax=0.05 g Ay=-0.00 g Az=1.01 g
Gx=12.86 °/s Gy=-0.18 °/s 6z=-4.92 °/s Ax=-0.02 g Ay=0.32 ¢ Az=1.01 g
Gx=1.82 °/s Gy=-0.39 °/s 6Gz=0.04 °/s Ax=0.08 ¢ Ay=0.31 g Az=0.99 g
Gx=1.69 °/s Gy=-0.37 °/s 6Gz=-0.20 °/s Ax=0.06 ¢ Ay=0.32 g Az=0.98 ¢
v

Fig. 3. Data received from the MPU6050 sensor in Sheel Tonny IDE

Conclusions. The developed program allows you to get real-time data from the
MPUG050 sensor, with the calculation of data from the gyroscope for each axis in
degrees / seconds, as well as the calculation of data from the accelerometer axes.
This will allow obtaining data on the position of the robot in space, and after
calibration, it will make it possible to increase stability when moving the mobile robot
on uneven surfaces or in dynamic environments. To do this, the author plans to use
the data obtained from the MPUG050 sensor to train a neural network, which, in the
process of training and operation, will increase the reaction speed of the stabilization
system of a mobile robot.
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