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The robot automatically collects the tennis ball

Automatic tennis ball collecting Robot

Mr. Kittisak Kamonwat 1, Miss Wisanee Kaewsaen 2, and Miss Panchanok Payungdee 3

Mechatronic Engineering 1, Mechatronic Engineering 2 , Mechatronic Engineering 3

Advisor: Asst. Prof. Dr. Kraawee Tri-ananok

School of Engineering Suranaree University of Technology

Call 044-22-4479, Fax 044-22-4220 http://eng.sut.ac.th/

Abstract

This paper summarizes the engineering project with the objective of presenting, studying, and designing an

automatic tennis ball picking robot. Which will be beneficial to the development to help facilitate tennis practice

And to enhance knowledge and understanding of automation Various control systems We have started to study

this project and hope that this project will be useful for those who want to know about automation, sensors,

using Arduino and motors. And take the data from the study and experiment Into data in the creation of a

workpiece, design or test of a work related to robot automation As well as being able to be modified for various

uses, which do not need to collect tennis balls only Can also be used for other applications

Keywords: robot is a type of machine with different structure and shape Robots in each category are responsible
for various tasks according to direct human control. Control of various systems to operate between robots and

humans. Can be done indirectly and automatically

Kittisak Kamonwat , Wisanee Kaewsaen , and Panchanok Payungdee
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int motorPinl = 8;// Blue -28BYJ48 pin 1
int motorPin2 = 9;// Pink - 28BYJ48 pin 2
int motorPin3 = 10;// Yellow - 28BYJ48 pin 3
int motorPin4 = 11;// Orange - 28BYJ48 pin 4
int motorSpeed = 4; - //variable to set stepper speed
char val ='0";
void setup() {
//declare the motor pins as outputs
pinMode(motorPinl, OUTPUT);
pinMode(motorPin2, OUTPUT);
pinMode(motorPin3, OUTPUT);
pinMode(motorPin4, OUTPUT);
Serial.begin(9600);
H
void loop(){
if (Serial.available()> 0)
{



val = Serial.read();
Serial.println(val);
H
if (val =="1"){
counterclockwise(); /HYUIUUN
H
if (val == "2"){
clockwise(); /YU LT
H
if (val =="0"){ /vigariyu
digitalWrite(motorPinl, LOW);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPin4, LOW);
H
H

void counterclockwise (){

/1

digitalWrite(motorPin1, HIGH);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPin4, LOW);
delay(motorSpeed);

/12

digital Write(motorPin1, LOW);
digital Write(motorPin2, HIGH);
digital Write(motorPin3, LOW);
digital Write(motorPin4, LOW);

delay (motorSpeed);



/13
digitalWrite(motorPinl, LOW);
digital Write(motorPin2, LOW);
digital Write(motorPin3, HIGH);
digital Write(motorPin4, LOW);
delay(motorSpeed);
/4
digitalWrite(motorPinl, LOW);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPin4, HIGH);
delay(motorSpeed);

H

void clockwise(){

//'1
digitalWrite(motorPinl, LOW);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, LOW);
digital Write(motorPin4, HIGH);
delay(motorSpeed);

/12

digitalWrite(motorPinl, LOW);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, HIGH);
digital Write(motorPin4, LOW);
delay (motorSpeed);

/13

digital Write(motorPinl, LOW);

digital Write(motorPin2, HIGH);



digital Write(motorPin3, LOW);
digitalWrite(motorPin4, LOW);
delay(motorSpeed);

14

digitalWrite(motorPin1, HIGH);
digital Write(motorPin2, LOW);
digitalWrite(motorPin3, LOW);
digital Write(motorPin4, LOW);
delay(motorSpeed);

}

= . . 49!
1)@ Serial Monitor YU

[m
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Auto Format Ctrl+T
‘ Archive Sketch
Arduing..Stepr Fix Encoding & Reload
clockwi Manage Libraries... Ctrl+Shift+1 *
} e I Serial Menitor I 2 Ctrl+Shift+ M
if (val 5
countex Serial Plotter Ctrl+Shift+L
}
if (val < WiFil01 Firmware Updater 5
digitalWric
}:_1 R “4 l Board: "Arduino/Genuino Uno" 4
digitalWric =
digitaliriy Port: "COM28 (Arduino/Genuinc Uno)" > l |
digitaliWeic Get Board Info =
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} Programmer: "AVRISP mkII" »
voIgicounterg Burn Bootloader

/71 ;
II :ii:_z*i alWrite (motorPinl, HIGH):;
alWrite (motorPin2,
talWrite (motorPin3,
a
{

lWrite (motorPind, HIGH):
delay(motorSpeed);
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int motorPinl = §;// Blue -28BYJ48 pin 1
int motorPin2 = 9;// Pink - 28BYJ48 pin 2
int motorPin3 = 10;// Yellow - 28BYJ48 pin 3
int motorPin4 = 11;// Orange - 28BYJ48 pin 4
int motorSpeed = 3;  //variable to set stepper speed
char val ='0";
void setup() {
//declare the motor pins as outputs
pinMode(motorPinl, OUTPUT);
pinMode(motorPin2, OUTPUT);
pinMode(motorPin3, OUTPUT);
pinMode(motorPin4, OUTPUT);
Serial.begin(9600);
}
void loop() {
if (Serial.available() > 0)
{
val = Serial.read();
Serial.println(val);
H
if (val =="1") {
counterclockwise(); /MyUIUY
H
if (val =="2") {

clockwise(); //‘VIMU’JW%HEJ



}

if (val =="0) { //Myanyu
digital Write(motorPinl, LOW);
digitalWrite(motorPin2, LOW);
digital Write(motorPin3, LOW);
digital Write(motorPin4, LOW);

H

}

void counterclockwise () {

1

digital Write(motorPin1, HIGH);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPin4, HIGH);
delay(motorSpeed);

2

digitalWrite(motorPin1, HIGH);
digitalWrite(motorPin2, HIGH);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPin4, LOW);
delay (motorSpeed);

'3

digitalWrite(motorPinl, LOW);
digitalWrite(motorPin2, HIGH);
digital Write(motorPin3, HIGH);
digital Write(motorPin4, LOW);
delay(motorSpeed);

14

digital Write(motorPinl, LOW);



digitalWrite(motorPin2, LOW);
digital Write(motorPin3, HIGH);
digitalWrite(motorPin4, HIGH);
delay(motorSpeed);
}
void clockwise() {

/1

digital Write(motorPin1, LOW);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, HIGH);
digitalWrite(motorPin4, HIGH);
delay(motorSpeed);

2

digitalWrite(motorPinl, LOW);
digitalWrite(motorPin2, HIGH);
digital Write(motorPin3, HIGH);
digitalWrite(motorPin4, LOW);
delay (motorSpeed);

/13

digitalWrite(motorPin1, HIGH);
digitalWrite(motorPin2, HIGH);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPin4, LOW);
delay(motorSpeed);

/4

digital Write(motorPin1, HIGH);
digital Write(motorPin2, LOW);
digital Write(motorPin3, LOW);

digital Write(motorPin4, HIGH);

16



delay(motorSpeed);
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int motorPinl = 8;// Blue - 28BYJ48 pin 1
int motorPin2 = 9;// Pink - 28BYJ48 pin 2
int motorPin3 = 10;// Yellow - 28BYJ48 pin 3
int motorPin4 = 11;// Orange - 28BYJ48 pin 4
int motorSpeed = 4;  //variable to set stepper speed
char val ='0";
void setup() {
//declare the motor pins as outputs
pinMode(motorPinl, OUTPUT);
pinMode(motorPin2, OUTPUT);
pinMode(motorPin3, OUTPUT);
pinMode(motorPin4, OUTPUT);

Serial.begin(9600);

20



b
void loop() {
if (Serial.available() > 0)
{
val = Serial.read();
Serial.println(val);
}
if (val=="1") {
counterclockwise(); //HUIUVN
H
if (val =="2") {
clockwise(); //mgmu«i’f’w
}
if (val =="0") { //vigaviyu
digitalWrite(motorPinl, LOW);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPin4, LOW);
H
H

void counterclockwise () {

/1

digitalWrite(motorPin1, HIGH);
digitalWrite(motorPin2, LOW);
digital Write(motorPin3, LOW);
digitalWrite(motorPin4, LOW);
delay(motorSpeed);

12

digitalWrite(motorPin1, HIGH);



digital Write(motorPin2, HIGH);
digitalWrite(motorPin3, LOW);
digital Write(motorPin4, LOW);
delay (motorSpeed);

/13

digital Write(motorPin1, LOW);
digital Write(motorPin2, HIGH);
digital Write(motorPin3, LOW);
digitalWrite(motorPin4, LOW);
delay(motorSpeed);

/4

digitalWrite(motorPinl, LOW);
digital Write(motorPin2, HIGH);
digitalWrite(motorPin3, HIGH);
digitalWrite(motorPin4, LOW);
delay(motorSpeed);

/15

digitalWrite(motorPin1, LOW);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, HIGH);
digitalWrite(motorPin4, LOW);
delay(motorSpeed);

/16

digitalWrite(motorPinl, LOW);
digital Write(motorPin2, LOW);
digitalWrite(motorPin3, HIGH);
digital Write(motorPin4, HIGH);
delay (motorSpeed);

1117
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digital Write(motorPinl, LOW);
digitalWrite(motorPin2, LOW);
digital Write(motorPin3, LOW);
digitalWrite(motorPin4, HIGH);
delay(motorSpeed);

/18

digitalWrite(motorPin1, HIGH);
digital Write(motorPin2, LOW);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPin4, HIGH);
delay(motorSpeed);

}
void clockwise() {

//'1

digitalWrite(motorPin4, HIGH);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin1, LOW);
delay(motorSpeed);

12

digitalWrite(motorPin4, HIGH);
digitalWrite(motorPin3, HIGH);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPinl, LOW);
delay (motorSpeed);

/13

digital Write(motorPin4, LOW);
digitalWrite(motorPin3, HIGH);

digital Write(motorPin2, LOW);
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digital Write(motorPinl, LOW);
delay(motorSpeed);

/4

digitalWrite(motorPin4, LOW);
digital Write(motorPin3, HIGH);
digital Write(motorPin2, HIGH);
digitalWrite(motorPin1, LOW);
delay(motorSpeed);

5

digitalWrite(motorPin4, LOW);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPin2, HIGH);
digitalWrite(motorPin1, LOW);
delay(motorSpeed);

/16

digitalWrite(motorPin4, LOW);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPin2, HIGH);
digitalWrite(motorPin1, HIGH);
delay (motorSpeed);

/117

digitalWrite(motorPin4, LOW);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPin2, LOW);
digital Write(motorPin1, HIGH);
delay(motorSpeed);

/'8

digitalWrite(motorPin4, HIGH);

digital Write(motorPin3, LOW);

24



digital Write(motorPin2, LOW);
digitalWrite(motorPin1, HIGH);

delay(motorSpeed);

1)@ Serial Monitor

25 Ard

File Edit SketchiTools| Help 4
e o v e . L)

Auto Format Ctrl+T
j Archive Sketch
Arduino_Steprj Fix Encoding & Reload

clockwil Manage Libraries... Ctrl+Shift+] -
2 I Sariat Monitos I 2 Ctrl+Shift+M
if (val =

countern Serial Plotter Ctrl+Shift+L
}
if (val o WiFi101 Firmware Updater
digitalWrit|
;ii * i, Board: "Arduino/Genuino Uno" »
jlél:— ] I\':i:E Port: "COM28 (Arduino/Genuino Uno)" 4
digitalWrit Get Board Info
}
} Programmer: "AVRISP mkiI" 4

VRICCountere Burn Bootloader

/1 ' \
Il digitalWrite (motorPinl, HIGH);
digitalWrite (motorPin2,
digiralrica (motorPing3, 'L
digitalWrite (motorPin4, HIG
delay (motorSpeed);
/72

S e VIS e P i e TV e A

Arduino/Genuino Uno on COM28
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9 COM28

Autoscroll Show timestamp

a 4 1 < 4
WUW 1 NA Send 3NV NAAYVOIADS VUHYHIUUIN

o) COM28

Autoscroll Show timestamp

[Nol'neendng

v 9600 baud

J

- [ Clear output
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a 4 1 ] J
WUW 2 NA Send VNV NAAYVOIAOS 5]314141!'311!0195}16

o) Mz& =
2 [ send

2

[¥] Autoscroll [| Show timestamp [Nolneenggg _,_,gj @(Jbaud v |@output

e e

a 4 J < J

NUN 0 NA Send NUNTAYNOIADST HYgANYU

59 COM28 (Ar e =

[

0 =N

Autoscroll Show timestamp

Noline ending v | 9600 baud

v [ Clear output
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[1] Contact information,

URL:https:/store.tennibot.com/4360536136/checkouts/075d42919f1b64d7 1de8eefedcd8a28c?skip_shopify pay

=true,access on 08/10/2019.

[2] Tennibot: The World’s First Robotic Tennis Ball Collector,URL:

https://www.kickstarter.com/projects/770435035/tennibot-the-worlds-first-robotic-tennis-ball-

coll?utm_source=Silicon%20Valley%20Robotics&utm medium=Silicon%20Valley%20Robotics&utm campaign=Si

licon%20Valley%20Robotics&fbclid=IwAROwWv30FZHMROMVMOuU-99CT1UNHPKOgagKSvJGe-

Rv3LOND8M70ODDXWdczNQ , access on 08/10/2019

[3] WBLMBSTU Lﬂaauvjwmﬁhttp://www.thairoboshop.com/product/ 199/step-motor-nema23-23km-c051-07v
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® STEP MOTOR MODEL NEMA 23

STEP MOTOR MODEL NEMA 23

- 6 WIRES

- CAN BE SET HIGH TORQUE (4 CLASSIC
WIRE) OR HI Speed

- THE MOST POPULAR MOTOR USED IN

ROBOTICA And CNC

- USE MODEL CONNECTOR, INCLUDED

- SHIPPING SCHEME CONNECTION FOR
ALL CONFIGURA?AOES, PLEASE
REQUEST BY EMAIL WHICH DRIVER
UTILIZING, The DATASHHET CAN BE
DOWNLOADED IN PROPIO

ANNOUNCEMENT

- TORQUE 9.9 KG/f- STEP 1.8 DEGREES

- ALL VERY YOUNG, THE ENGINES ARE
TESTED BEFORE SHIPPING, ASSURANCE

OF PERFECT WORKING,

- PHOTOS AND VIDEO PRODUCT
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- ONLY 64.00 WITH FREE SHIPPING FOR

ALL BRAZIL,

- NOW WITH TOAST

CHOOSE THE TOAST

2 METERS PER TERM WHITE MOTOR

retractable (1 meter 3SMM / 1 METRO 6 MM)

or 1 PAIR OF BEARING Flanged 6X15MM
FOR MOTOR, HAVE ALSO thermoplastic
BALLS INOX CORROSION, IDEAL FOR

APPLICATIONS watering

SPECIFICATIONS:

MOTOR MINEBEA 23KM-C051-07V
(CUSTOM MADE) THIS ENGINE WAS

MADE FOR INDUSTRIAL APPLICATIONS,

Techniques information from the internet,

- Voltage Motor: 4.0 V -

- Current / Phase: 2.0A -

- Resistance / Phase: 2.0 Ohm

- Inductance / Phase: 4.4 mM

- Holding torque: 980 mNm min.
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- Dynamic torque at 600pps: 869 mNm ref.

- DIAMETER SHAFT 6MM / TYPE

CILINDRICA

- LENGTH 23MM SHAFT

CODE OF WIRES:

RED: + A

BLACK: COM

AMERELO: - A

BLUE: B +

WHITE: B COM

ORANGE: -B

CONNECTION 4-WIRE, CLASSIC HI

TORQUE

RED / marelo

BLUE / ORANGE
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TB6560 3A Stepper Motor Driver

TB6560 3A Stepper Motor Driver Lﬂuiu@aﬁ
191390 Stepper Motor a13130fHUARAT

o o o a J o
msmaulagriimssueaiag awsaniau

& 5-24 vDC, 0.3-3A

e Rated maximum output: + 3A, peak
3.5A.

e  Working voltage DC 10V-35V.
Recommended to use a switching
power supply DC24V power supply.

e  Using the Toshiba TB6560AHQ new
original chip with low voltage
shutdown, overheating stop and over
current protection circuit to ensure
optimal performance:

e  For two-phase within 42,57 stepping
3A / four-phase / of line four / six-wire
stepper motor, and is not suitable for
more than 3A stepper motor.
Automatic half current function.

e 6N137 high-speed optical coupling,
guarantee high speed without losing
step.

e  Subdivision: whole step, half-step, step
1/8, 1/16 step, a maximum of 16

Subdivisions.
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Interfaces:

+5-24V, GND :: The power supply for
motor

A+ A- :: Motor phase A

B+ B- :: Motor phase B

CLK+ CLK- :: Pulse positive and
negative

CW+ CW- :: Direction positive and
negative

EN+ EN- :: Enable positive and
negative

TB6560 3A Stepper Motor Driver

Specification:

Working Voltage: 5-24 VDC
Signal TTL Logic
3A Max Current Peck and Continues

Switch Mode Running Current
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