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RECF Mission Statement

The Robotics Education & Competition (REC) Foundation seeks to increase student interest and
involvement in science, technology, engineering and mathematics (STEM) by engagin ”Stergs tan.
hands-on, sustainable and affordable curriculum-based robotics engineering p"Ogrgmg u ent; in
U.S. and internationally. The REC Foundation develops partnerships with K-12 educaticnros.s h ¢
education, government, industry and the non-profit community to achieve this work O

Suggestions for Getting Started with an Engineering Notebhook

Make an entry every day and initial it.

Use every page.

Print all entries in permanent ink.

Do not use markers that can bleed through the paper.

All entries are sequentially numbered from page to page.

Do not remove pages from the bound notebook for any reason.

Provide a brief statement of the objectives for the session.

Use a single line to cross out a mistake in an entry.

Document all research and cite your sources.

Label all pictures, sketches and calculations.

Use a glue stick or tape to permanently attach any inserted items.
Clearly indicate the date before or after each entry on a page.

Mark off all excess space on a page with an X and initial it.

Never erase or remove anything from the engineering notebook

e Do not use White Out.

Show all work for formulas and conversions.

 Entries should be clear and complete so that someone else can follow and
understand your design process.

« Document all testing and code debugging.

e Sign and date each page.

When the notebook is full, archive it and start a new one.

Store the notebook in a safe place.

Include outlines for oral presentations on the project upon its completion.
Study some sample engineering notebooks at http://www.vex.com/vrcteams for inspiration.
« Photocopies of engineering notebooks can be used to support presentations such as the VEX 1Q

STEM Research Project.




o

JEX

92!

mofoﬁ

coculafions
rain. ~

s g bl
Gl’lﬁnﬁeﬂ,‘e et |r “hw o; - mechanically, so 1 need fo do some
st e 8 o e .

o 3 or s o speeds, b snd i, Ui

f Lo\uéyeea( =100 RP\VI.

e

...............................

.....................
..................

sample entry

S current drive frain is 1 1o 1 with (2) 393
O T order fo go fasfer, we will need fo
the drive frain.  There are severs|

peed = 100 RPVTL /XY NVAA

weler 11141 324 = 1256"

_ n?;"rhé wofor informafion we got off
mverrohofics.com sife, we calculafed The speed of our vohot = D\ )

e

----------------------------------------------



99 sample entry -
4122 Ceonfinued) - Our esfimate was 2.29 seconds and fhe acfudl ]‘.me vas 21

seconds. The alufferencz is pprobably due fo the higher batfery volfs VEX sif
0 eje sife
i an:l;c::jd.f]tt: f[;‘({]:oﬁzre_lf:qsed on 4 7 | qﬂeng We measured the loqﬂerg volf-

25 - '(A)"ems'\;)%\#y?é&l"fhéhgééu ;'.al fh wofors and d the 1
) roho’f was significantly faster, l::d '}rzvr:n?n;:sw m«i 5o:«eiwt]lefhn:r|be\jem:h«tﬁ ’rr:o[h :5"15

} fhe Omm \pheels for ﬂqe fronf Two wheels. - D[Z

s WW e by 050 I sy ;z;raz(;; hu/d j

q/25 Tod dﬁdﬂ'l 0'001' dl fl ] 301 10.: (.A) ) V
the wheels ou?ql},; .fn..es;hzr. :|Je'€hnsr:-ellb:3;tufth iur ifak.:’?i = [2”-“‘“ .-

b 0“0”“00””“00”” ok

..................

B



vEX

sample entry 100
[Q//ZTOT‘“’I‘ 3 f" 1 5e4ring did 'l°f work. n‘l'\‘—'d and | discussed our opfions and we

ink if we use (t) 293 motors in high speed, we will have the best of bofly worlds. [y
Lbi‘ll he fﬁSf".‘\'\d 9*“"‘_5"- U\sin?;f motors wil allow us o diYEC—fQiivz the \rh:ei{: and e
wake the dean even simpler.  With no gears, we will also have even heffer ground
clearance. = R

_?/27 {Hgfe,/{r d,az&/umj of onr wew drive tradie. I seemy g0 Jimple wow.  If
works prefty well, ejoeccally with the omui wheds.  The cucreased yoeed will
defonitdly gie ws an advasitage at the competition. - NK

f’k' :C mfors yer side
A )

‘%
o
& |
r'-ii‘

..




Team Photo

Vot e S KB ibecmelon Lem el
Mwndu- L enjo guauhng. Yoskeroonl ovd anging O wibh
B e o e T R et VI
YGOALE. .. IA e
Keisren- | edfoy. dancing . qunmnastics., onsl avd. \ e, spending. time.
ity Fonly, and acee et sy Yo, Mot and VoShi.

..................................

ehig = " and Py ing piano, 1o lso
\\\Q)L L’\O&v\g\\‘r\O\ oot \NB‘W my ropolics "YT\QV\QS’.




My Projects

...........................................................

AR SN PR . D L TP . :

.........................................................
...................................................................
) X

...............................................................................................................................
s

B oo, deston S

02 L NER0GL BOL L OOT e e
YT\TL}P?;SYO\\Y\S‘K%VV@V\% ............... T T e
-1 ocess. of.. nulldive. und...deslanive.......
- com\ybﬂ@(thvg\oo’éng ........... T
LA NERSCIRY A VS
VI VBRI ) <l e 1 e A e

405 RAW. DY, SOV LS I—
B L0CON YORIT e I

....
cee
------------------------

DL ComPonng. AEON GRS, e oo
g-.[ﬁl ..... Y\W\&E.VD%?&?W\? ' -

o o b o WP o b-aiein aaie ole Eeie 80018606078 60E06 0 TR HTHTGOOR ST T ¢ 8 eese e e s ee8ee8e 8 VeicaRay v s

.........................................................................................................

--------
.....................
..........................................................................................................
.

--------
.......................
..........................................................................................................
.

ey
v Yoo

....
fee
...................
............................................................................................................

tey

.
‘e
e .
tean
....................................
------------------------------------------------------------------------------------------

.....

......
.............................................
..................................................................................

Cteia,
LT :
cesenee . ------.-.-a---..-..-.-..-..........-.-...-----.--'
sessassvenanconse cesesssesssssssssusnesnscn



v

Project Management: Explanation of how and when this project is going to be completed. Who will be involved?

\/EX What materials are needed? What is the time frame? J
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Brainstorming: A process where everyone on the team has an opportunity to contribute ideas about how to play the
and how to design the robot.
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g Testing: Taking your prototype out and trying the design in a game situation to see if it can be successful.
Vv x You will collect data to determine if your design meets its objectives. 9
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wNot everything that can be counted counts, and not everything that counts can be counted.” - Alb
. - Albert Einstein
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computer Software Engineers are experts at the development and the maintenance of software.
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Wf you can imagine it, you can achieve it; if you can dream it, you can become it.” - William Arthur Ward y
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e Mineral and Mining Engineers use their expertise to develop mining processes to extract natural resoyrces.
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Manufacturing Engineers develop and use industrial machines in the assembly and production of goods.
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Ex Nuclear Engineers design systems that focus on the safe production of nuclear power.
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“Engineering is a great profession. There is the fascination of watching a figment of the imagination emerge through the aid of

v -~ ggjencetoa plan on paper. Then it moves to realization in stone or metal or energy. Then it brings homes to men or women. Then it 4 5
evates the standard of living and adds to the comforts of life. This is the engineer’s high privilege.”” - Herbert Hoover
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ering is the art of science of making practical.” - Samuel C. Florman
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Civil Engineers worl on large scale projects that benefit the public. It is one of the oldest branches of engineering.
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The only source of knowledge is experience.” - Albert Einstein
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<G19> Ball control is limited while Hanging. Robots which ar
maximum of two (2) Balls.

In the context of this rule, “control” implies that the Robot is manipulating the Balis, not
simply touching them. For example, if a Ball moves with the Robot either vertically or while turning, then
the Robot is “controlling” the Ball. Other synonyms for “control” could be “hold”, “possess”, “support’,

“lift", or “carry”.
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#pragma
#pragma
#pragma

config(Sensor, port3, BumperL,
config(Sensor, port7, BumperR,

config(Motor, motorl,

driveRight, encoder)

#pragma

config(Motor, motor4,

reversed, encoder)

#pragma

config(Motor, motors5,

reversed, encoder)

#pragma

config(Motor, motore6,

reversed, drivelLeft, encoder)

#pragma
encoder)
#pragma
encoder)

config(Motor, motorile,

config(Motor, motorll,

sensorVexIQ Touch)

sensorNone)
Right, tmotorVexIQ,
Roller, tmotorVvexIQ,
Shooter, tmotorvexIQ,
Left, tmotorVexIQ,
BallLift, tmotorVexIQ,
Shift, tmotorVexIQ,

//*!1Code automatically generated by 'ROBOTC' configuration wizard

vx//

PIDControl,
PIDControl,
PIDControl,
PIDControl,
PIDControl,

PIDControl,

//https://www.vexforum.com/t/discussion-on-using-tasks-in-robotc/33025
//https://robocatz.com/functions-motor.htm

//https://github.com/Vex999A/PitchinglIn

//shoot

function

void shoot() {

}

resetMotorEncoder(Shooter);

setMotorTarget(Shooter, 150, 100);

waitUntilMotorStop(Shooter);

while((getBumperValue(BumperL) == 0)&&(getBumperValue(BumperR) == 0))

{

setMotorSpeed(Shooter, 100);

waitiMsec(5);
}
setMotorSpeed(Shooter, 0);
waitlMsec(10);

//load function
void load(){

}

setServoTarget(BallLift, 370);
sleep(900);
setMotorSpeed(Roller, 100);
setServoTarget(BallLift, 0);
//setMotorSpeed(Roller, 0);
waitlMsec(10);

/*Task to reset shooter*/
task ShooterTask()

{

while(true)
{



/*Shooter by Channel R - Up*/
if(getJoystickValue(BtnRUp) == 1)
{

}

shoot();

}

/*Task to load balls to shooter*/
task LoaderTask()

{
while(true)
{
/*Ball Loader by Channel R - Down*/
if(getJoystickvValue(BtnRDown) == 1)
{
load();
}
}
}

/*Task to automatically shoot and load balls*/
task AutoShooterTask()

{
while(true)
{
/*Activate auto-shooter by Channel F - Up & Down together*/
if(getJoystickValue(BtnFUp) == 1)
{
if(getJoystickValue(BtnFDown) == 1){
shoot();
waitlMsec(100);
load();
}
}
}
}

task main()

{

/***********************

*Control Channel Setup *

3k 3k 3k 3k ok 5k 5k 5k 3k %k %k >k >k >k 3k >k >k %k >k >k kK k

Channel C/D: JoyStick Drive

Channel A: Forward/Backward Only - reversed

Channel L: Shift operation

Channel RUp: Shooter operation
Channel RDown: Ball loader operation
Channel E: Balllift operation



to weed

Channel F: Roller operation

Channel FUp + FDown: AutoShooter operation

*/

/******************

*Declare Variables*
******************/

static const int threshold = 10; //set threshold constant for Joystick input
out noise

static const int forwardThrottle = 1; //set forward throttle constant

static const int turnThrottleN = 4; //set turn throttle numerator constant
static const int turnThrottleD = 5; //set turn throttle denominator constant
static int forwardSpeed; //declare local static variable forwardSpeed

static int turnSpeed; //declare local static variable turnSpeed
/***************

*Initialization*

***************/

setMotorEncoderUnits(encoderDegrees);

setMotorBrakeMode(Right, motorHold);
setMotorBrakeMode(Left, motorHold);
setMotorBrakeMode(BallLift, motorHold);
setMotorBrakeMode(Shift, motorHold);
setMotorBrakeMode(Shooter, motorHold);
setMotorBrakeMode(Roller, motorHold);

resetMotorEncoder(Right);
resetMotorEncoder(Left);
resetMotorEncoder(BallLift);
resetMotorEncoder(Shift);
resetMotorEncoder(Shooter);
resetMotorEncoder(Roller);

/*Start auxiliary tasks*/

startTask(ShooterTask); // start task ShooterTask
startTask(LoaderTask); // start task LoaderTask
startTask(AutoShooterTask); // start task AutoShooterTask

/*Reset shooter*/
shoot();

/*Start main control infinite loop*/
while(true)

{

/*Drivetrain
*Right joystick: we use the right joystick (both channel C and D) to



control both driving and turning,
*Left joystick: We use the left joystick to do only straight
movements (channel A for straight forward and backward).
*/
//displayTextLine(3, "joystick: %d", getJoystickValue(ChD));
if(getJoystickvValue(ChC) > threshold ||
getJoystickValue(ChC) < -threshold ||
getJoystickValue(ChD) > threshold ||
getJoystickValue(ChD) < -threshold )
{
forwardSpeed = getJoystickValue(ChD)/forwardThrottle; //grab
channel D Joystick value and store in forwardSpeed
turnSpeed =
(getJoystickValue(ChC)*turnThrottleN)/turnThrottleD; //grab channel C Joystick value
and store in turnSpeed
setMotorSpeed(Left, forwardSpeed + turnSpeed);
setMotorSpeed(Right, forwardSpeed - turnSpeed);
//displayTextLine(3, "forward+turn: %d", forwardSpeed +
turnSpeed);
//displayTextLine(3, "joystick: %d", getJoystickValue(ChD));
sleep(10); //pause to allow system to process other tasks
}
else if(
getJoystickvalue(ChA) > threshold ||
getJoystickValue(ChA) < -threshold )
{
forwardSpeed = getJoystickValue(ChA)/forwardThrottle; //grab
channel A Joystick value and store in forwardSpeed
setMotorSpeed(Left, -forwardSpeed);
setMotorSpeed(Right, -forwardSpeed);
sleep(10); //pause to allow system to process other tasks

}
else
{
setMotorSpeed(Left, 0); //set all drive motors to rest
setMotorSpeed(Right, 0); //set all drive motors to rest
}

/*BallLift by Channel E*/
if(getJoystickvalue(BtnEUp) == 1)

{
setMotorSpeed(BallLift, 100);
sleep(100); //pause to allow system to process other tasks
setMotorSpeed(BallLift, 0);

}

else if(getJoystickvalue(BtnEDown) == 1)

{

setMotorSpeed(BallLift, -100);
sleep(100); //pause to allow system to process other tasks



setMotorSpeed(BallLift, ©);
else

//setMotorSpeed(BallLift, 0);

/*Shift by Channel L*/
if(getJoystickValue(BtnLUp) == 1)

{
setMotorSpeed(Shift, 100);
sleep(10); //pause to allow system to process other tasks
}
else if(getJoystickvValue(BtnLDown) == 1)
{
setMotorSpeed(Shift, -100);
sleep(10); //pause to allow system to process other tasks
}
else
{
setMotorSpeed(Shift, 0);
}

/*Ball Collector
*Button F_up for continuous rolling of the collector, and F_down for
reversing and stopping the collector.

*/
if(getJoystickValue(BtnFUp) == 1)
{
setMotorSpeed(Roller, 100);
sleep(10); //pause to allow system to process other tasks
}
else if(getJoystickvValue(BtnFDown) == 1)
{
setMotorSpeed(Roller, -100);
sleep(100); //pause to allow system to process other tasks
setMotorSpeed(Roller, 0);
}



#tpragma config(Sensor, port2, TouchLED,

#pragma config(Sensor, port3, BumperL,
#pragma config(Sensor, port7, BumperR,
#pragma config(Sensor, port8, Gyro,
#pragma config(Sensor, portl2, Color,
#pragma config(Motor, motorl,
driveRight, encoder)

#pragma config(Motor, motor4,
reversed, encoder)

#pragma config(Motor, motor5,
reversed, encoder)

#pragma config(Motor, motore6,
reversed, drivelLeft, encoder)

#pragma config(Motor, motorile,
encoder)

#pragma config(Motor, motorill,
reversed, encoder)

sensorVexIQ LED)

sensorVexIQ_Touch)
sensorNone)

sensorVexIQ_Gyro)
sensorVexIQ ColorGrayscale)

Right,
Roller,
Shooter,
Left,
BallLift,

Shift,

tmotorVexIQ,
tmotorVexIQ,
tmotorVexIQ,
tmotorVexIQ,
tmotorVexIQ,

tmotorVexIQ,

//*!1Code automatically generated by 'ROBOTC' configuration wizard

1x//

PIDControl,
PIDControl,
PIDControl,
PIDControl,
PIDControl,

PIDControl,

//https://www.vexforum.com/t/discussion-on-using-tasks-in-robotc/33025

//https://robocatz.com/functions-motor.
//https://github.com/Vex999A/Pitchingln

htm

//define static global variables - task triggers

static int shootSwitch = 9;
static int loadSwitch = 0;
static int autoShooterSwitch = 0;

const int threshold = 90; //white ~ 160; black ~ 50 (gray scale)

//shoot function
void shoot() {
resetMotorEncoder(Shooter);

setMotorTarget(Shooter, 150, 100);

waitUntilMotorStop(Shooter);

while((getBumperValue(BumperL) == 0)&&(getBumperValue(BumperR) == 0))

{
setMotorSpeed(Shooter,

waitiMsec(5);
}
setMotorSpeed(Shooter, 0);
waitlMsec(10);

}

//load function

void load(){
setServoTarget(BallLift, 370);
sleep(900);
setMotorSpeed(Roller, 100);

100);



setServoTarget(BallLift, 0);
//setMotorSpeed(Roller, 0);
waitlMsec(10);

/*Task to reset shooter*/
task ShooterTask()

{
while(true)
{
/*Shooter by variable shootSwitch*/
if(shootSwitch == 1) //check to see if shootSwitch is turned on
{
shoot(); //shoot
shootSwitch = @; //turn off shooter
}
}
}

/*Task to load balls to shooter*/
task LoaderTask()

{
while(true)
{
/*Ball Loader by variable loadSwitch*/
if(loadSwitch == 1) //check to see if loadSwitch is turned on
{
load(); //load
loadSwitch = @; //turn off loader
}
}
}

/*Task for delay load */

task DelayloadTask()

{
while(true)

{
//=2 is delay load

if(loadSwitch == 2) //check to see if loadSwitch is turned on

{

waitlMsec (1000);

load(); //load

loadSwitch = @; //turn off loader
}



/*Task to automatically shoot and load balls*/
task AutoShooterTask()

{
while(true)
{
/*Activate auto-shooter by variable autoShooterSwitch*/
if(autoShooterSwitch == 1) //check to see if autoShooterSwitch is
turned on
{
shoot(); //shoot
waitlMsec(100);
load(); //load
autoShooterSwitch = @; //turn off auto shooter
}
}
}

/*Task Main*/
task main()
{
/*initialization steps start*/
setTouchLEDColor(TouchLED, colorRed); //start initialization steps

/******************

*Declare Variables*
******************/

//int turning;

/***************

*Initialization*
***************/

waitlMsec(5000);

//set motor encoder units
setMotorEncoderUnits(encoderDegrees);

//set motor brake mode
setMotorBrakeMode(BallLift, motorHold);
setMotorBrakeMode(Shooter, motorHold);

//reset sensors/encoders
resetGyro(Gyro); //Reset gyro sensor to © reading

resetMotorEncoder(Right); //Reset Right drive motor to @ position
resetMotorEncoder(Left); //Reset Left drive motor to © position
resetMotorEncoder(BallLift); //Reset BallLift motor to © position
resetMotorEncoder(Shift); //Reset Shift drive motor to @ position
resetMotorEncoder(Shooter); //Reset Shooter drive motor to @ position
resetMotorEncoder(Roller); //Reset Roller drive motor to @ position



//Calibrate gyro sensor
startGyroCalibration(Gyro, gyroCalibrateSamples1024); // longer cal, works
better
waitlMsec(100);
// wait for calibration to finish
while(getGyroCalibrationFlag(Gyro))
{
displayTextLine(1, "Calibrating... %@2d");
waitlMsec(100);

}

setTouchLEDColor(TouchLED, colorGreen); //Gyro sensor calibration completed
//playSound(soundTada);

eraseDisplay();

resetGyro(Gyro);

/*initialization steps complete*/

/*autonomous program starts here*/

/*Start auxiliary tasks*/

startTask(ShooterTask); //start shooter task
startTask(DelayloadTask); //start delay load task
startTask(LoaderTask); //start loader task
startTask(AutoShooterTask); //start auto shooter task

while(true)

{
/*Touch LED sensor to start the autonuous program*/
waitUntil(getTouchLEDValue(TouchLED) == 1);

/*Reset shooter*/
shootSwitch = 1;

//start roller
setMotorSpeed(Roller, 100);

//go straight out
resetMotorEncoder(Left);
resetMotorEncoder(Right);
setMotorTarget(Left, 250, 40);
setMotorTarget(Right, 250, 40);
waitUntilMotorStop(Left);
waitUntilMotorStop(Right);
waitilMsec(50);

//turn 90 degree left to point to the West
while(getGyroDegrees(Gyro) < 68)
{



setMotorSpeed(Left, -40);
setMotorSpeed(Right, 40);
}
setMotorSpeed(Left, 0);
setMotorSpeed(Right, 0);
waitilMsec(50);

//shift right to capture balls against fence
resetMotorEncoder(Shift);
setMotorTarget(Shift, 270, 100);
waitUntilMotorStop(Shift);

waitilMsec(50);

resetMotorEncoder(Left);
resetMotorEncoder(Right);
setMotorTarget(Left, 720, 50);
setMotorTarget(Right, 720, 50);
waitUntilMotorStop(Left);
waitUntilMotorStop(Right);
waitilMsec(50);

//shift left
resetMotorEncoder(Shift);
setMotorTarget(Shift, -670, 100);
waitUntilMotorStop(Shift);
waitlMsec(50);

//adjust direction to point to the West
while(getGyroDegrees(Gyro) < 89)
{
setMotorSpeed(Left, -50);
setMotorSpeed(Right, 50);
}
setMotorSpeed(Left, 0);
setMotorSpeed(Right, 0);
waitilMsec(50);

//go straight and capture the ball under low bar

resetMotorEncoder(Left);

resetMotorEncoder(Right);

//setMotorTarget(Left, 300, 90);

//setMotorTarget(Right, 300, 100);

//waitUntilMotorStop(Left);

//waitUntilMotorStop(Right);

while((getMotorEncoder(Left)+getMotorEncoder(Right))/2 < 300) {
setMotorSpeed(Left, 90);
setMotorSpeed(Right, 100);

}

setMotorSpeed(Left, 9);

setMotorSpeed(Right, 9);



waitlMsec(50);

clearTimer(T4);

while ( getTimerValue(T4) < 200) {
setMotorSpeed(Shift, -100);

}

setMotorSpeed(Shift, 0);
clearTimer(T4);

waitlMsec(50);

//shift left against the wall
//resetMotorEncoder(Shift);
//setMotorTarget(Shift, -250, 100);
//waitUntilMotorStop(Shift);
//waitlMsec(50);

//go straight to the corral
resetMotorEncoder(Left);
resetMotorEncoder(Right);
setMotorTarget(Left, 500, 90);
setMotorTarget(Right, 500, 100);
waitUntilMotorStop(Left);
waitUntilMotorStop(Right);
waitilMsec(50);

//load ball by triggering load task
loadSwitch = 1; //load once

//shift right
resetMotorEncoder(Shift);
setMotorTarget(Shift, 350, 100);
waitUntilMotorStop(Shift);
waitlMsec(50);

//go straignt to capture 1st ball in the

clearTimer(T4);

while ( getTimerValue(T4) < 1000) {
setMotorSpeed(Left, 100);
setMotorSpeed(Right, 100);

}

setMotorSpeed(Left, 9);

setMotorSpeed(Right, 9);

clearTimer(T4);

//back up
resetMotorEncoder(Left);
resetMotorEncoder(Right);
setMotorTarget(Left, -100, 80);
setMotorTarget(Right, -100, 80);
waitUntilMotorStop(Left);

corral



waitUntilMotorStop(Right);
waitilMsec(50);

//turn 90 degree right to point to the North
//displayTextLine(3, "Gyro is: %d", getGyroDegrees(Gyro));
while(getGyroDegrees(Gyro) > 20)
{
setMotorSpeed(Left, (50));
setMotorSpeed(Right, -(50));
}
setMotorSpeed(Left, 0);
setMotorSpeed(Right, 0);
waitlMsec(500);

//load ball by triggering load task
//loadSwitch = 1; //load again

//back up
resetMotorEncoder(Left);
resetMotorEncoder(Right);
setMotorTarget(Left, -250, 100);
setMotorTarget(Right, -250, 100);
waitUntilMotorStop(Left);
waitUntilMotorStop(Right);
waitlMsec(50);

//shift left against the wall
resetMotorEncoder(Shift);
setMotorTarget(Shift, -500, 100);
waitUntilMotorStop(Shift);
waitlMsec(50);

loadSwitch = 2;

//go straight and capture the remaining 4 balls in the corral
clearTimer(T4);
while ( getTimerValue(T4) < 4000) {
setMotorSpeed(Left, 97);
setMotorSpeed(Right, 100);
}
setMotorSpeed(Left, 9);
setMotorSpeed(Right, 9);
clearTimer(T4);
waitlMsec(59);
//resetMotorEncoder(Left);
//resetMotorEncoder(Right);
//while((getMotorEncoder(Left)+getMotorEncoder(Right))/2 < 1600) {
// setMotorSpeed(Left, 90);
// setMotorSpeed(Right, 100);
/1%



//setMotorSpeed(Left, 0);
//setMotorSpeed(Right, 0);
//waitlMsec(50);

/*//load ball by triggering load task
loadSwitch = 1; //load again */

//shift right into shooting position
resetMotorEncoder(Shift);
setMotorTarget(Shift, 1800, 100);
waitUntilMotorStop(Shift);
waitilMsec(50);

while(getColorValue(Color) > threshold) // While the Color sensor in
'grayscale' mode reads a value less than threshold

{

}
waitlMsec(15); //wait 15 ms to go a little further

setMotorSpeed(Shift, 0);
waitlMsec(50);

setMotorSpeed(Shift, 100);

//align self against the wall

clearTimer(T4);

while ( getTimerValue(T4) < 500) {
setMotorSpeed(Left, 100);
setMotorSpeed(Right, 100);

}

setMotorSpeed(Left, 0);

setMotorSpeed(Right, 0);

resetGyro(Gyro); //reset Gyro now when robot is against the wall

waitlMsec(500);

clearTimer(T4);

waitilMsec(50);

//back up to get into shooting position

clearTimer(T4);

while ( getTimerValue(T4) < 400) {
setMotorSpeed(Left, -100);
setMotorSpeed(Right, -100);

}

setMotorSpeed(Left, 0);

setMotorSpeed(Right, 0);

clearTimer(T4);

waitlMsec(50);

//shoot and load 1
shoot();
waitlMsec(200);
load();



waitlMsec(200);

//shoot and load 2
shoot();
waitlMsec(200);
load();
waitlMsec(200);

//shoot and load 3
shoot();
waitlMsec(200);
load();
waitlMsec(200);

//shoot 4
shootSwitch = 1;
waitlMsec(500);

/**
2nd leg starts here
**/

//turn 90 degree right
//resetGyro(Gyro);
while(getGyroDegrees(Gyro) > -72) //was 790
{
setMotorSpeed(Left, 50);
setMotorSpeed(Right, -50);
}
setMotorSpeed(Left, 0);
setMotorSpeed(Right, 0);
waitlMsec(50);

//shift left
resetMotorEncoder(Shift);
setMotorTarget(Shift, -450, 100);
waitUntilMotorStop(Shift);
waitlMsec(50);

//go straight and capture the ball under low
resetMotorEncoder(Left);
resetMotorEncoder(Right);
//setMotorTarget(Left, 300, 90);
//setMotorTarget(Right, 300, 100);
//waitUntilMotorStop(Left);

bar



//waitUntilMotorStop(Right);

while((getMotorEncoder(Left)+getMotorEncoder(Right))/2 < 300) {
setMotorSpeed(Left, 90);
setMotorSpeed(Right, 100);

}

setMotorSpeed(Left, 0);

setMotorSpeed(Right, 0);

waitilMsec(50);

//shift left
resetMotorEncoder(Shift);
setMotorTarget(Shift, -100, 100);
waitUntilMotorStop(Shift);
waitlMsec(50);

//go straight
resetMotorEncoder(Left);
resetMotorEncoder(Right);
setMotorTarget(Left, 550, 90);
setMotorTarget(Right, 550, 100);
waitUntilMotorStop(Left);
waitUntilMotorStop(Right);
waitilMsec(50);

//shift right
resetMotorEncoder(Shift);
setMotorTarget(Shift, 350, 100);
waitUntilMotorStop(Shift);
waitlMsec(50);

//go straignt to capture 1st ball in the corral

clearTimer(T4);

while ( getTimerValue(T4) < 1000) {
setMotorSpeed(Left, 100);
setMotorSpeed(Right, 100);

}

setMotorSpeed(Left, 0);

setMotorSpeed(Right, 0);

clearTimer(T4);

waitilMsec(50);

//back up
resetMotorEncoder(Left);
resetMotorEncoder(Right);
setMotorTarget(Left, -100, 80);
setMotorTarget(Right, -100, 80);
waitUntilMotorStop(Left);
waitUntilMotorStop(Right);



waitlMsec(50);

//turn 90 degree right
//displayTextLine(3, "Gyro is: %d", getGyroDegrees(Gyro));
while(getGyroDegrees(Gyro) > -160)
{
setMotorSpeed(Left, (50));
setMotorSpeed(Right, -(50));
}
setMotorSpeed(Left, 0);
setMotorSpeed(Right, 0);
waitilMsec(50);

//back up
resetMotorEncoder(Left);
resetMotorEncoder(Right);
setMotorTarget(Left, -250, 100);
setMotorTarget(Right, -250, 100);
waitUntilMotorStop(Left);
waitUntilMotorStop(Right);
waitlMsec(50);

//shift left against the wall
resetMotorEncoder(Shift);
setMotorTarget(Shift, -500, 100);
waitUntilMotorStop(Shift);
waitlMsec(50);

//go straight and capture the remaining 4 balls in the corral
clearTimer(T4);
while ( getTimerValue(T4) < 4000) {
setMotorSpeed(Left, 97);
setMotorSpeed(Right, 100);
}
setMotorSpeed(Left, 0);
setMotorSpeed(Right, 0);
clearTimer(T4);
waitilMsec(50);

//load ball by triggering load task
loadSwitch = 1; //load once

//shift right into shooting position
resetMotorEncoder(Shift);
setMotorTarget(Shift, 1800, 100);
waitUntilMotorStop(Shift);
waitilMsec(50);

while(getColorValue(Color) > threshold) // While the Color sensor in



'grayscale' mode reads a value less than threshold

{

}
waitlMsec(15); //wait 15 ms to go a little further

setMotorSpeed(Shift, 0);
waitlMsec(50);

setMotorSpeed(Shift, 100);

loadSwitch = 1; //load again

//align self against the wall

clearTimer(T4);

while ( getTimerValue(T4) < 500) {
setMotorSpeed(Left, 100);
setMotorSpeed(Right, 100);

}

setMotorSpeed(Left, 0);

setMotorSpeed(Right, 0);

resetGyro(Gyro);

clearTimer(T4);

waitlMsec(200);

//back up to get into shooting position

clearTimer(T4);

while ( getTimerValue(T4) < 450) {
setMotorSpeed(Left, -100);
setMotorSpeed(Right, -100);

}

setMotorSpeed(Left, 0);

setMotorSpeed(Right, 0);

clearTimer(T4);

waitilMsec(50);

//shoot and load 1
shoot();
waitlMsec(200);
load();
waitlMsec(200);

//shoot and load 2
shoot();
waitlMsec(200);
load();
waitlMsec(200);

//shoot 3
shoot();

setMotorSpeed(Roller, 0); //stop roller



//turn 90 degree left
resetGyro(Gyro);
while(getGyroDegrees(Gyro) < 67)
{
setMotorSpeed(Left, -50);
setMotorSpeed(Right, 50);
}
setMotorSpeed(Left, 0);
setMotorSpeed(Right, 0);
waitlMsec(50);

//shift right
resetMotorEncoder(Shift);
setMotorTarget(Shift, 150, 100);
waitUntilMotorStop(Shift);
waitlMsec(50);

//back up to hang on the low bar
//resetMotorEncoder(Left);
//resetMotorkncoder(Right);
//setMotorTarget(Left, -600, 100);
//setMotorTarget(Right, -600, 100);
//waitUntilMotorStop(Left);
//waitUntilMotorStop(Right);
//waitlMsec(50);

clearTimer(T4);

while ( getTimerValue(T4) < 1800) {
setMotorSpeed(Left, -100);
setMotorSpeed(Right, -100);

}

setMotorSpeed(Left, 0);

setMotorSpeed(Right, 0);

clearTimer(T4);

waitilMsec(50);

/*autonomous program ends here*/
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The Photocopier was invented by Chester Carlson in New York who filed a patent for the basic process

Ex
id of electro-photography.
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wLogic will get you from Ato B. Imagination will take you everywhere.” - Albert Einstein
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2021-22 pitching In robot parts list

Pegs

Wheels [6]

Axles [6]

Stoppers [20]

ox2 axle hole for wheel [4]
2x2 [2]

16x2 beam

Rubber bands [12]
Gears [4]

Stand-off connectors [13]
Standoffs [30]

6x1 beam

9x1 beam

4x6 beam

Conveyor belt gear
Washers

Chains

Angle Pieces

10x2

20x2

Brain [1]

Battery

2x5 beam [2]
Spacers

2x12 beam [7]

2x14 beam

7x1 beam

L Piece - small [2]
Elevator Shaft Piece
18x2 beams

1x13 beam[2]

2x2 connectors [6]
X2 pegs w/ heads [30]
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Ex The compiler and the COBOL computer language was created by Admiral Grace Hopper in the 1950's.
Vv

O l’ ObLEM a

A‘P*e\ l } .,‘- O ’5 ’;‘f"-: L Ll TEMGE G ,_. s’a
,,,,,, (Mf? V\@, MQY\ OJFJ 0 QL) LALE> B iGN

127

‘.’-"“g.—.&,"o r
L 1

'H‘C/ ﬂAOb@f' x—M‘Q / *”_
B },f\@ 6fog)y0(¢ u* H \

e ”d)éw Amﬂs.e!’?{ OGO fu
‘H’\é 9’\00"51' ”fD /\&IP 3Mld6-...ffh€ ,OGHI
/J[fl \ 6\ \UU 8 :

(we ate ol v)oxwg on m
: ‘E'b‘ .

" (A 3
- ;‘\_-l et wied iy J
M

.......
......................
---------------------------------------------
.......
..............
--------------
..............................

---------------------------

---------------------------------------------
............
............
.............
..............................
-----------
-------------------------------------------------------
...................
.............
.............

............................

B
cesesanssasensae

P

ceevresessasacns

P

. . .

----------------------------------------------------------------------
-------
.............

..........

...........

.........................

------------------------------------



SN TS O DO I N S Y, W VIS o D e
bbbl i i el DICEDE D AlConn

%
A%
\:

PROPRIETARY INFORMATION all information is the property of, and solely owned by the Designer.




11903 Mary Anderson invented what would become the windshield wiper after a visit to New York where she
\/E)( qoticed trolley drivers wiping the snow off their front windows. She developed a squeegee on a spindle with a 129

handle the driver could activate.
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e wwwgermoboticscom .
X, s robaticseducation org
RO . www.cobotevents,com
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’ Formulas

qical Motion Control
ech@™itance / Time

Ve|oat)”. _ (Final Velocity - Initial Velocity) / Time
Accelera < Acceleration

Force qce = Diameter X Pi (3.14) = Radius x 2Pi (6.28)
ute (FPM) = RPM x Circumference in ft.

......................................
.................................

133

ical
mperes (R=V/1)
5=Vo|tS/A P

_ Volts/Ohms (I=V/R)

AP~ s x Ohms (V=IR)

= Amp

output Torqueé = Input Torque x Gear Reduction

Gear Reduction Required = Output Torque / Input Torque
output Speed = Input Speed / Gear Reduction

gear Reduction Required = Input Speed / Output Speed
compound Gear Reduction =

---------------------------------------------------------------------------------------------------------
..............................

Speed = Distance / Time
Rotational Speed = Rotational Cycles / Time
Rotational Speed = Degrees / Time
Torque = Force x Distance
Force = Torque / Distance

(Distance is from the axis of rotation)
Power = Force x Velocity

...........................................................................
............................................................

Motors
Key Specifications:

For determining motor characteristics as voltage varies:
New Value = Spec Value x (New Voltage / Spec Voltage)

For determining Motor Current Draw at a given Torque Load:
Current Draw = ((Stall Current — Free Current) / Stall Torque) x Given Torque Load + Free Current

52: tietermining the Torque Load at a given Motor Current Draw:
que Load = (Given Motor Current — Free Current) x Stall Torque / (Stall Current — Free Current)

For determining Motor

X Rotatio i :
Rotations| Speed = nal Speed at a given Torque Load:

Free Speed / Stall Torque) x Given Torque Load + Free Speed

For deter ining » 1
mining “Super” Motor Specs from Multiple Motors combined as one, geared to the same Speed:

Free Speed = SAME

Stall Torque = Sum of all Motor Stall Torques
Stall Current = Sum of all Motor Stall Currents
Free Current = Sum of all Motor Free Currents
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134 Commonly Used Engmeermg Symbols

..............................................................................................................
......

_Aacceleration : Jijoule
Aampere b i Kkelvin
Aarea} - - kgikilogram
i AC: alternatmg current - __k.m‘_kilo_meter :
.__BtuhAB,r.lt_'.S.h._t,h.errna.!._un.'.t../.h‘ou_r ........... : _kph kilometers per hoyr L
BTU British thermal unit kW kilowatt ;
ccalorie b i Llength
...... Cicircumference i i Lliter
°Cidegree Celsius . Ib pound or pounds
....... odiameter i Ibfpound force
...... ccicubic centimeters i i Ib-ft pound feet
...... cm.centimeter i lpm:liters per .mmute
..... cps:cycles per second P m:mass
........ Aichange D Mmimeter
....... §deformation i i Mmomentforce
. Gidiameter i ummicrometer
........ 6:displacement i ..,..M.Aé.m.e.chan.'.ca.l,‘ad.v,a_nt‘age
........ Didistance i i mgimilligram )
...... dB:decibel ... i i mAmilliampere
...... DC:direct current ¢ Cominminute
..d_e.g./.s..d..e.9re.e.s_.r?sr.s.e.c.o.n‘d ........................... mLomilliliter
. _estrain or unit elongation ¢ i | mm:millimeter
........ Ereffort i mphmilesperhour
........ .E...rnqd.u.'.u.s.@f..e,l.as.t__'.c_'.t.x..‘..‘.4.._...,.4.. :.Mms:.millisecond
. Fforce 1 MQimegaohm -
. °Fidegree Fahremheit i i NlNewton
Do ftfeet { L N-miNewton-meters :
| ftlbifoot-pounds ns:nanosecond -
........ 9:gram i .0z.ounce
_gacceleration of gravity i i I parallel
galgallons B S _l_ perpendlcular _
_gpm:gallons per mmute . _ ‘p pItCh v
GR: -gear ratio P momentum B
H helght - : : P power

................................................ e :....0:pressure

P Hz hertz pi(m):(3.1416) _ ,

t Tcurrent o : psi pounds per square inch ‘
Timoment of mertla : Lt oradius :

. _ininch(with period) R resistance

..........................................................
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TPI

g Symbols
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(cont)

angle th_eta

threads per inch

--r‘pr'ﬁé__r__e‘y_qu,qt,i_qn,s,.p._e_r. minute Vivelocity
....... pdenS'ty . VVolt
"""" s:second. .V Volume
cnormalstress i woweight
T S Wwatt
" pshearstress Wiwork
"""" T'emperature . angular velocity
""""" fthickmess Qom0
""""" Etime. ......Xihorizontal displacement
""""""""""""" X mean or average
fraction decimal percent i y vertical .dis.p.'.a.C.em,é'h't' """"""
wi050:500% 7 Z plastic section modulys
1/3 _____ 033330%
213 0.67.566.7% Conversions
VAL025 28.0% L Weigh
3040075 :75.0% loram = 0.035374 ounces 1. 1ounce = 2835 grams |
1/2.1.0:20.120.0% i1 gram = 0.0022046 pound || " 1'pound - 45359 qrams
205..040.80.0% | 1kg = 35.274 ounces 11 pound = 0454 klograms:
:3/5:.0.60:60.0%: : 1kg =.2.2046 pounds i E..l.Q.Q.PQH.r!QS..f...%.fe;?.@..ki.lesrﬁmé§
25080 B0 0K e NG
1176 0 0.17 :16.7 %: ':.1‘.mi.'.'.i.m.¢.t.¢.r,‘.ﬁ...0;9.3.?.3.7..!0.@!195.._2 " 1inch = 25.4 millimeters
.0/6.:0.83 :83.9%: 1 centimeter = 0.3937 inches i 1inch = 2.54 centimeters
.18 0013 112.5% 1 meter = 39.37inches  :i12inches = 304.8 millimeters
.3/8:0.38 137.5%; i L meter = 3.281feet i 1foot = 30.48 centimeter i
15/8 063 62.5% | 1 meter = 1.0936yards i 1yard = 09144 meter
:.7/8 0 0.88 : 87.5%! .1 kilometer = 06214 miles i 1 mile = 1.609 kilometers :
HAE0A e L S
219.0:22 22.2%; i1 square centimeter =.0:155 square inches :  Many websites lke
1409 ¢ 0:44 144.4%: | 1 square meter = 10.7639 square feet can also be used
-212.1.0.56 | 55.6%: 1 square inch = €.452 square centimeters: for conversions.
H%.0:89 88.9% 1 square foot. =. 0,0929 square meter
10040 fa0.00 T Volume :
21100.0:30 130.09% 1 milliliter = 0.0399 iy ounces: 1 flud ounce. < 29,5735 milliters:
Do 070 70.0% © liter - 42268 cups || loup = 023etes
100090 90.0% I ey = 21133 pints L1 1pint = 04732 lters
[380:06 1 06.3% | Y iier T ) 0567 quarts 1 Lquart = 0946 lters
11132 : 0.03 ¢ _ O31% A 1 liter = 0,2642 gallons i Lgallon = 37BN
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