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Research and Development of Autonomous Control Robot for RoboCup Junior Soccer
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// Arduino sketch that returns calibration offsets for MPU6@5@ //  Ver
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// Done by Luis Rédenas <luisrodenaslorda@gmail.com>
// Based on the I2Cdev library and previous work by Jeff Rowberg <jeff(
// Updates (of the library) should (hopefully) always be available at t

// These offsets were meant to calibrate MPU605@'s internal DMP, but ce
// The effect of temperature has not been taken into account so I can't
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Motor
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Ball Sensor

TSSP58038

B Power

= 12¢
UART
Analog

W Digital

PREARTEFE—H—. Aot
Y- OBESRREFD T B
IREARIC T 5y M — TV EEST
ETERREI) ML TAYT
FIAMEOR EOEIEOREE
DhDPIUL.

The wiring for the motor and
line sensor is combined
together and connected to
the main PCB with a flat
cable for improved
maintainability.

E—4—(Imaxon re16%{EF
L. BEEE. &ML THEAR)
TOBLENTRIKE.
FI. maxon(3HER CERER
HLELTEDEABIE TIIE
BB OBIINTE S,

By using “maxon re16”, the
robots are less likely to lose
in a push competition. In
addition, it is stable even at
low speed and can control
the attitude accurately.

MD%h—MIYIROEFR
RICFBIETNEUE,

AOFF YA Om) EE e,
MDI3DRYV 8432% {95
ETE-IHEE EDBRLRICT
BCENBIREICIONE,
Miniaturization with a
cartridge type self-made
board. By using DRV 8432
for the MD, it was possible to
make the motor cont
more linear.

mbed

_lnzma_a

ArduinoMegah*sstm32(C
ZEIHE RN E3E
[CERgE. BEEIRICR
ARELTOETNEYL. 25
BRSROMIPEITL, —F
DIPESRIEIBHRUIC.

Tripled the processing
power by switching from
ArduinoMega to stm32.
Smaller size with self-made
board. Shortened the
processing time at a time.

ent 2021 online

Tracking Process

Ball Locating

B DFATVSR—ILDSORERE (5 )% = ABIHE
FVTERZEETEL, ZoY-0Ox, yEEERTNENE
UaDEREIE(R) A= HBEIMICRAL THEBA—
WVOBEERDE. S50, &Y -0OR-)LHS0IESED .
EHEHAUEP TORIWELSE TR OBEICLS
REDEERSLTVS.

The distance from the ball read by each sensor (blue)
is expressed in Cartesian coordinates using a
trigonometric function, and the x and y coordinates
of each sensor are added together to obtain the
detailed ball angle (green), which is substituted
into the inverse trigonometric function.

The distance of each sensor from the ball is averaged
among multiple measurements to reduce the effect of
errors due to the angle of the ball.

Motor Operation

IREIY—CRUSUIAE X,y HRIOAI MUCS LT
FIEBEICHRAL TS, TNICED, IR EEDTIC
W4 BARICIBBT BIHDEZE-F-0)(D—ERDIz.

The angles acquired by the IR sensor are decomposed
into vectors in the x and y directions and assigned to
the matrix calculation. This allows us to find the
power of each motor to move in various directions
without using conditional branching.

Common Mechanism

Frame Design

Omni Wheel

Kicad

B(
Fusion360
HEK(IIFusion360. EiR(3Kicad T
YRk FERRUIT —9%3DT U9 —
TENRI S B E TRIEB/ENEL TR
WRCT B ENTE .
The frame was created with
Fusion360 and Kicad. The data
was printed on a 3D printer to
give it an optimal shape.

KA =LA BDTU> DI HTHA
HENMEVD TRAECEFDL S EE
DEANE EUflz. KWSTRA—)L
FAERAULCE Ty T %38z,
The durability is low due to the 3D
printing nature. We made stripes
to increase durability. A thick sub-

wheel was used for a stronger grip.

Line Sensor

IR Sensor

e e

MR Y —EMIRIC16/EREL
R VOIEFEBABRELIBREOEHU
TW3. BJOY13>(Arduino
NANO)Z{E L WLIR%E FUWE
R=VaR—)VETEREIICU.

We placed 16 infrared sensors to
determine the angle and distance
of the ball. We used a sub
microcontroller (Arduino NANO)
to speed up the process.

AN —ETFRUCUTIDILEE
FDS1 AREETEZLICL, 7Ib
AT W< FI OIS
{BAIBIET. RBOBZSCED
BTRARIZEN TES.

The line sensor is T-shaped to
detect a wider range of lines and
prevent out-of-bounds. By using a
variable resistor, it can be
adjusted to suit the site,

Line Sensor

Arduino MEGA

Sub CPU

Arduino NANO

Battery

|

Lipo Battery
1 1.1V _1300mAl

Motor Driver

VNH25P30

System Overview

Ball Sensor
|

TSSP58038

Gyro Sensor W Power
4 . 12C

., | =

Analog

MPUGOSO ) o Digital

Expansion Pin

=)V DIFFERE EFBIh(C,
K=V RIVPET A I ADHE
KICECEBIZILT.
BIDIAHDZ DT NEN)(—
TERIIUL.

In order to increase the
capture rate of the ball, the
holding area was changed to
match the defense, thus
covering some deviations in
going around.

SONBEEIA Y E+FR
(CASEL. 7I1> 20T — )Ll
DOFHEPLI-NEHSORBHLE
D34 JBROE{FNIREIDIE
FEICITABdIIC UL,

Five self-made line sensors
are arranged in a crisscross
pattern to enable more
accurate processing of
movements near the line.

JY-PLEDEERLE Y —
RIECT0I5h LOBHELE
HNIEBCBFEI 2N BRTHE
BTE3LOICL, MBEOREE
WEEKEERTERIOICUL.
Buzzer and LEDs are used to
visually check the sensor
response and program
behavior, so that the cause
of the problem can be quickly
resolved.

PGSR EDR
holE>EIHAICEE S TRLE
IBTECIOT, FHLWESY—
DIERDT N\Y IR EAERT
BTN TERIINC UL,

Pins that were not planned to
be used in the in| design
were grouped together on
the outside so that they could
be used for expansion and
debugging of new sensors.

Defense Software
Processing Foreground The Goal

J— VAT TIIEREEEREICL THI S OTE R
B49%. Flo, EABBIEEHECR-)LOIER
(C133d3(CUTz. BERER—ILDBRNIABPRIC
HHEEEE E-F-OHAEAXUT, F
BR-IOERECEBH TEZIIL TV,

In front of the goal, adjust your position
back and forth with respect to the
white line. In addition, the left-right
movement should always be in front of the
ball. When the ball is far away from the
robot, the motor output is increased so
that the robot can quickly move in front of
the ball.

Side Line Processing

T—LETHSEEN. - bOSRICHAENEFEOT
UEIB AL Y- IRIGUILOL 353 7516)
(CRIDIBENL, TOAIEH SFRBBUEU
JT-WATTCOTII D ADBETRPIRS.

If the robot leaves the front of the goal
and gets stuck on the edge of the court, it
will move diagonally in the opposite
direction that the sensor reacted, quickly
escape from that position, and quickly
return to its defensive movemen!
of the goal.
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our robot in action,
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