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PROJECT 

// Datastructures for recordable autonomous 
int instlnputs(7] ; 

// Datastructures used for console and screen diagnostics 
double buffer[12] ; 
char chassisData(400]; 

extern int selection; 

pros::Controller master(pros::E_CONTROLLER MASTER); 
pros : : Controller partner (pros: : E _CONTROLLER_ PARTNER) ; 

void o~ontrolLoop(void * param) I 
while (true) { 

p ros : :Mutex mutex; 
mu t ex . take (25); 

instlnp uts[OJ 
instinputs ( 1 J 
instinputs [2) 
i nstinputs[3] 

= master. ge t _analog(ANALOG RIGHT X); 
= master.get_ana log(ANALOG-RIGHT-Y); 

master . ge t _anal og(ANALOG- LEFT X); 
master.get_anal og(ANALOG=LEFT=Y); 

if (part ner.get_d.igit al(DI GITAL Rl ) ) 
i ns t inputs[ 4] = 1 ; -

e l se if ( _Partner.get_digi tal(DIGI TAL R2)) 
i nst i nput s [4] = - 1 ; -

else 
instinputs [4] = -0; 

if ( master . get_d.igital (DIGITAL Ll ) ) 
i ns t i nputs [S] = l; -

else i f (master.get_digital(DIGITAL_L2) ) 
i nstinputs[S] = - 1; 
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else 
i nstlnputs[SJ • -0; 

} 

if (partner.get digital(DIGITAL OP)) 
instlnputs[6J m l; -

else if 

else 
instlnputs[6J • -0; 

mutex .give (); 

processinput(&instinputs[OJ); 

// Get data from module functions 
getChassisDiag(buffer); 
sprintf(chassisData, 
"Fn R Mtr V: %f T: %f E: t f\n" 
"Fn L Mtr V: \f T: \f E: %f\n" 
"Bk R Mtr V: %f T: \f E: %f\n" 
"Bk L Mtr V: %f T: %f E: \ f\n", 
buffer (0), buffer[4), buffer[B), 
buffer[l) , buffer[S), buffer[9], 
buffer (2] , buffer[6), buffer[lOJ, 
buffer [3], buffer[?], buffer[ll]); 

void startRecordThread() { 
clearVectors () ; 

pros::Task recordThread(recordLoop); 

std: : cout << " record loop started" << std::endl ; 

25 

void recordLoop(void * param) { 
int startTime = pros::millis(); 

char countdown[20]; 
sprintf(countdown, "press A"); 
master.set_text(l , 1 , countdown) ; 
while (pros::millis( ) < startTime + 15000) 

if (master.get_ d igital (DIGITAL A)) 
3C break; -

3' 

} 

pros ::delay (20); 

sprintf(countdown, "recording"); 
master . set_text(l, 1, countdown); 
startTime = pros::millis(); 

while (pros::millis() < startTime + 15000) { 
pros::Mutex mutex; 
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mutex. take (5); 
recordinput(&instinputs[OJ); 
mutex.give (); 

pros: :delay(20); 

master.clear_ line{l); 
char filename[20]; 
sprintf(filename, "/usd/RecAuton%i . txt", selection) ; 

BOOK 

' ' .. _ ......... 

std::cout << " record loop finished -- " << getVectorSize() <<filename<< " 
elapsed time: " << pros: :millis() - startTime << std: :endl ; 

writeToFi le(filename); 
finishRecording(); 

void processinput(int * arrinputs) { 
// Create easily mutable versions of struct members 
int rightx = arrinputs[O] ; 
int rightY = arrinputs[lJ ; 
int leftX arrinputs[2J ; 
int leftY = arrinputs[3]; 

if (abs(rightX) < DEAD STICK) rightX = 0 ; 
if (abs(rightY) < DEAD-STICK) rightY = O; 
if (abs(leftX) < DEAD STICK) leftX O; 
if (abs(leftY) < DEAD-STICK) leftY = 0 ; 
rightX = (rightX * SCALING) ; 
rightY ~ (rightY * SCALI NG); 
leftx (leftx * SCALING) ; 
leftY = (leftY * SCALING); 

if (DRIVE MODE== 1) { 
// We want to do X- Drive TANK control 

setindividualMotor ((rig htY - average (rightX, leftX)), 

PAGE 

(leftY + avera ge (rightX, leftX)) , 
(rightY + a verage (rightX, left X)),
(lef t Y - a ve rage (rightX, leftX))); 

else if (DRIVE MODE== 2 ) { 
// We ;ant to do X-Drive ARCADE control 

setindividua lMotor ((ri ghtY - lef tX - r igh t X), 
(righ t Y + leftX + rightX), 
(rightY - left X + r i gh tX), 

30 (rightY + leftX - rig htX)); 
t--~-------------,--;--='-------
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i nt l e ( t Y; 

i £ (master.get_di gital(DIGITAL_OP)) 
l eftY = 200; 

PROJECT 

else if (master.get_ digital(DIGITAL DOWN)) 
l eft Y = -200; -

- ) 
else 

leftY .. O; 
- } 

i f (master.get d i gital(DIGITAL LEFT)) 
l eftX ~ 200; -

- else if (master . get_digital(DIGITAL RIGHT)) 
leftX = -200; -

e l se 
leftX O; 

int rightX • master.get_analog(ANALOG_ RIGHT_X) ; 

i f(abs(rightX) < DEAD_ STICK) { rightX = 0 ; 
i f(abs(leftX) < DEAD STICK) { leftX 0; } 
if(abs(leftY) < DEAD=STICK) { leftY = O; } 

setindividualMotor((rightX - leftX - rightX) , 

if (arrinputs[ 4] == l) { 
c onveyorMove(lOO); 

else 

rarrl npu ts [ 4] = - l) 
conveyorMove(-100); 

conveyorstop(); 

if (arrinputs [ 5] -= 1 > { 
frontLiftMove(127); 

else if (arrinputs[S] == -l) 
frontLiftMove(-llO); 

else 
frontLiftLock(); 

if (arrinputs[6J == 1) { 
backLiftMove(127); 

else if (arrinputs[6] = -l) 
backLiftMove(-110); 

else { 
//backLiftMove(O); 

backLiftLock(); - - -----
(rightX + leftX + rightX), 
(rightX - leftX + rightX) , 
(rightX + leftX - rightX)); 

l 
else if (DRIVE MODE== 3 ) 

// we are wanting to do standard TANK Control 

setindividualMotor (rightY, leftY, rightY, leftY); 

chassisLockDrive(rightY, leftY, rightY, leftY); 
} 
else if (DRIVE MODE == 4) 

/I We are wanting to do standard ARCADE control 

--

setindividualMotor(leftY - leftX, leftY + leftX, leftY - leftX, leftY + 

l eftX); 
} 
II else if (DRIVE MODE == 5) { 

- demand for it to actually-be made 
II int leftX; 
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TITLE Rec,Av1.f 0111 RecorJ Loo PROJECT 
void recordloop(vo i d * pa ram ) { 

} 

int start Time = pros: : mi. l l i s ( ) ; . ,h J 
cha r countdown [2© ] ; Pt~ve.r IS p.rowtp ~ 
sprintf (countdown, "press A") ; ~f covt~·b-oller Ll-0 
master.set_text(l, 1, countdown ) ; 
while (pros : :mi.llis() < startTi.me + 15©©©) { 

i.f (master .get_di.gi.tal (DIGITAL_A) ) { 
break ; IVlf<.A trfuM v£1oc'7f-t, covifro/lif" 

P} d l ( 2r.. ) cau5~'7 VrAii /oov -fo e.-td ros: : e ay l.!I ; 1 

} 

p,.,,Vt'.,r (C,(11 ~c cc.rfo.h 1 
sprintf (countdown , "recording" ); ot Wot,+ [o"f ev1Jl'u3 
master . set_text(l , 1, countdown ); 
startTi.me = pros::millis ( ); 
int duration ; 
if {selection == 6 ) { 

duration = 6©©©©; 
} 

else { 
duration = 15©©© ; 

} 

c}/,\l'Ct1i'ovi i5 fn wid/1'5ao"1Js 

bOoOO -for sk,·lls 
\')000 for O.'-'fo"1 p~i;t<;G-

// right y cord, left y cord, lateral X otDWt-c..+ff 
double cords [] = {©.©, ©.© , ©.©}; i111for-01etf,·cw1 
i.nt index = ©; 
while {pros: :mi.lli.s{) < startTi.me + duration ) { 

index++; J.. , t ~ 
mutex.take{S); k-"'I.ML«.t cf 0 0 °''1111 

trackSpeed{&cords [©] ); 
recordlnput{i.ndex, &i.nstlnputs [©], &cords [©]); 
mutex . gi.ve{ ) ; ~ Wtc..fe-'f' r&/r,,1<1£A r';,kt!-1 

pros:: delay{ 2© ); 
} 

master . clear_U.ne{l ); l o"1-f-ro[ler LCO t<, c.Jt'.al'cd 
char fi.lename [2© ]; 
spri.ntf{fi.lename , "/usd/RecAuton%i..txt" , selection ) ; 

wri. teToFi.le{ filename ); fde-~ ,f~1v1 kt!--/pc:1'5 cc1/ /eJ ~ere.. 
clearVectors{); Y 
fi.ni.shRecordi.ng{) ; 

I DATE 

).. /5 
DATE 

· Rccof-~ /ooP-~ls _
1 

wtidfdke<>.de4 , so 
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vector<vector<int>> vecto rs ; 
vecto r<vector<double>> cordVect ors · fcvA~1on v~+~>T!-uc-fu,~s 

' 
voi d recordlnput {int index, i nt * instlnputs, double * cords) 

vectors [©]. push_back{index ); 
for {int x = ©; x < 28 ; x++) { 

vectors [x + 1] . push_back{instlnputs [x]); 

} } v~+c,.. -fft7WI Ve e. fc71-5 ~s rc.f(,{rvtc-6 a.,5 1'1+ Ot.l'to.y 

BOOK PAGE 

10 bool readFromFile{const char * filename ) { 

15 

20 

25 

30 

35 

} 

clearVectors{ ); 
l;a1c.. f~IM 51? ccx,J. i's ~l!'.:- /j ifstream infile{filename ); 

string buffer ; ,~ ';,-f J =,s fr.·~ 5 hCAff er 

ls pw'Sd J ),,11.~ e<+ e>- 1JIA1c getl ine{ inf i le , buffer ); D i 
cout << buffer << endl ; ()(. c>

i. f {buffer = "none" ) { 
return false ; ~/5r1 ;{·~s file. wou; eiMp-fy 

} 

string line ; I _LI/ 1 I' f' / 

h.l { tl · {" f "l 1· )) { c,op /'u111.5 ~II Oto o, fh, .; G w le ge lne ln le, lne 
str ingstream ss{line ); 
for { int x = 0; x < 29 ; x++) { 61.Jf if ts pv<,.>c:J 11.1fo 

int temp ; vec.-1'ov--s 
ss >> temp ; 
vectors [x] .push_back{temp ); 

} 
for { int y = 0; y < 3; y++) { c.ord Vc:c.fol's ~o/J 

} 
} 

double temp ; oJ-o~z:..-+ry '"'forwr0i1.ovi 
ss >> temp ; 1£-1 Jo"'-hlt-5 
cordVectors [y]. push_back{temp ); 

i.nfi.le . close{ ); 
return true ; s:~n.-f,~s f.,I~ lv'M rectJ Sw:..c~ssf<.Ally 

--------- -
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TITLE Ree, AV\ f ott1 ? l f>.. eic.--k l oo PROJECT 
extern i.nt selecti.on ; 
extern pros::Mutex mutex ; 
boot recAutonActi.ve ; 

1'1 r, fw-«J.tt>J11 ,'; lCA/ ll!-J wit.~ ~r:, 

voi.d recordableAuton () { -f,+
1011 

,wrfi-t ,·5 f l,·e,p~J 
5 recAutonActi.ve = true ; coW\pc. ' 

10 

15 

20 

25 

30 

pros::Task recAutonThread ( recAutonLoop ); 
16e9,,'"' --Hui:O(J -tl..~ tJo«,•f fl!/ 

} whi.le (t rue ) {} c..c.doi-1owtous pkocsG. evr,h 

voi.d recAutonloop(voi.d * param ) { 

} 

std::cout << "recAutonloop started" << std::endl ; 
char fi.lename [2©]; 
spri.ntf ( f i. lename , 11 /usd/RecAuton%i.. txt" , select i.on ); - ,------,----, 
readFromFi le ( f i. lename ); De<+"'- ,...wJ fitot-11 -t·lt- hf or-c -'----r-- - - , 

int interati.ons = getVectorSize{ ); 
lcYo p ~e.~l"'-.5 

int rec0utputs [28]; Jt~i·tMs 15 1
~ 000 

double cords [3]; boooo 

i.nt startti.me = pros::millis ( ); 
i.f {interati.ons > ©) { 

} 

for (int index = ©; index < interations ; index++) 

} 

updateVecs ( index , &recOutputs [©]); 
updatelocation ( index , &cords [©]); 

Vtc....fo,..s e,..'l't,, r-e.~ 0.111,~ -+k11 
mutex . take( 25 ); pl'&C('..5Se.~ ku"~. 
courseCorrect ( index , &recOutputs [©], &cords [©]); ---/----~ 

processinput {&recOutputs [©]); 
mutex . give{ ); 

pros::delay(2©); 

T~t 5aUt~ fCA<-1c.-ti'c"1 - ---/ - --1 

i~°' f fs ccx//eJ du1: ~ ---,<----1 

CJpCo"Jfro/ 

JD ~5 Je,{~,·h 5C(t-1AC CA-5 LJ!-tev1 re.co"1ti.t.5 
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voi d readController(lnt * lnstinputs ) { 

} 

lnstlnputs [©] = master .get_analog (ANALOG_RIGHT_X); 
instinputs [ l ] = master . get_analog (ANALOG_RIGHT_Y); 
instinputs [2] = master . get_analog (ANALOG_LEFT_X); 
instinputs [3] = master .get_analog (ANALOG_LEFT_Y); 

if (master . get_dlgltal (DIGITAL_Rl )) instinputs [4]++; 
if (master .get_dlgltal (DIGITAL_R2 )) inst!nputs [4]--; 
if (master .get_dlgital (DIGITAL_Ll )) inst!nputs [S]++; 
if (master .get_digital (DIGITAL_L2 )) inst!nputs [S]--; 

instinputs [6 ] = mast er . get_digltal (DIGITAL_UP ); 
lnstinputs [7] = master .get_dlgital (DIGITAL_DOWN }; 
instinputs [8 ] = master .get_digital (DIGITAL_LEFT ); 
instinputs [9] = master . get_di gital (DIGITAL_RIGHT ); 

inst!nputs [ l ©] = master .get _digi tal (DIGITAL_X ); 
instinputs [ll ] = master .get _digital (DI GITAL_B); 
inst!nputs [12] = maste r . get_digital (DIGITAL_Y); 
inst i nputs [13 ] = maste r .get_digi tal (DIGITAL_A); 

i nst inputs [14 ] = partner .get_analog(ANALOG_RIGHT_X); 
i nst input s [ l S] = partner.get_analog (ANALOG_RIGHT_Y); 
instinputs [16] = partner .get_analog (ANALOG_LEFT_X); 
instinputs [l7] = partner .get_analog (ANALOG_LEFT_Y); 

i f ( partne r .get_digital (DIGITAL_Rl )) instinput s [18]++; 
i f ( partner . get_digital (DIGITAL_R2 )) inst!nputs [18]--; 
if (partner .get_digital (DIGITAL_Ll )) instinputs [19 ]++; 
if (partner .get_digital (DIGITAL_L2 )) instinputs [19]--; 

instinputs [2© ] = partner .get_digital (DIGITAL_UP ); 
instinputs [21 ] = partner .get_digital (DIGITAL_DOWN ); 
instinputs [22 ] = partner.get_digital (DIGITAL_LEFT ); 
instinputs [23] = partner.get_digital (DIGITAL_RIGHT ); 

lnstinputs [24] = partner.get_digital (DIGITAL_X); 
instinputs [25 ] = partner.get_digital (DIGITAL_B) 
instinputs [26 ] = partner .get_digital (DIGITAL_Y); 
inst!nputs [27 ] = partner.get_digital (DIGITAL_A); 
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oid g roTurn(int turnAngle, int time) { 

while (intert1.alSensor.is_calibratlng()) { 
pros ::delay(S) ; f J / t I 

} 

} V Ct , Lt"'l; ~oHv c0tli11l'c{t ,'~J 

lntertialSensor . set_rotation( 8) j re. s~+ frterf1'-o</ 5 e11.5.19r 

rvt~+~·D'1 poll,ff o-r rcfe.revtce. double error = turnAngle ; 
double pldSpeed, derlvltive, totalError , previousError = 8.8; 
float p = 3.8; 

VrA /v.~5 fo r- P, J, D c,bf~i,1iJ 
l~tq~~ -f8~I cu,,J Ul'er 

float l = El. 1; 
// float i = 0.81791; 
float d = 8.0U; 

for (int x = 8; x < time; x +• 20 ) { 
error = fabs(turnAngle) - fabs(intertialSensor .get_rotation( )); 
totalError += error * 0.02; 

} 

derivitive = (error - prevlousError) / ©.@2 ; 

int direction; 
if (turnAngle > 8) direction = l; 
else direction= -1; 

pidSpeed = p *error + i * totalError + d * derivitive ; 

frontRightDriveHotor .move_velocity(-d irection * (pldSpeed * 200 )); 
frontle~DriveHotor.move_veloclty (direction * (pldSpeed * 20© )); 
backRightDrlveMotor .move_veloclty(-dlrection * (pldSpeed * 2©© )); 
backle~DriveMotor . move_veloclty(directlon * (pldSpeed * 20© )); 

prevlousError = error ; 
pros : : delay( 2©) ; 

chasslsStopDrive(pros: :E_MOTOR_BRAKE_BRAKE); 

----;j-W.- --- - - - · 
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votd vlsPathflnd(lnt slg, int time) { 

lf (slg == 1) vlslonSensor . set_led(COLOR RED )· 
else lf (sig == 2) visionSensor.set_led(COLOR~TEAL) ; 
else if (sig == 3) vlslonSensor . set_led( COLOR_GREEN ); 

int turn_Error = 168 ; 
double turn_PldSpeed , 
float turn_P = G.7 ; 
float turn_I = 8.18 ; 
float turn_D = 8 . 05 ; 

int dist_Error = 258 ; 

turn_Derlvltlve, turn_TotalError, turn_PrevlousError = 0 . 0; 

double dist_PldSpeed , dist_Derivltlve, dist_TotalError, dlst_PreviousError = ©.0 ; 
float dist_P = 1.2 ; 
float dlst_I = 0.15; V \ r.'- 1 f -1 I \ 
float dist_o = (!).(H ; 01 lt 0 0 't:iTcJV1e.J re,(,+' · lfi' C( C\.11to error 

for ( int x = 0; x < time; x += 20 ) { 

pros :: vision_object_s_t object = vlsionSensor .get_by_sig(0, sig ); 

BOOK 

7 

- 89 
PAGE 

-;;/;z:_ 
if (object.signature != 255 && object .width > 10 ) { r ~ 

~Ii\ 1t "tor f l.\.[n V ~1H' ----:7""--t 

} 

} 

} 

turn_Error = 16© - object.x_middle_coord ; 
turn_TotalError += turn_Error * 8.02 ; 
turn_Derivitlve = (turn_Error - turn_PrevlousError) / 0.02 ; 
turn_PidSpeed = turn_P * turn_Error + turn_I * turn_TotalError 

+ turn_D * turn_Derlvltlve ; 

dist_Error = 250 - object.width; 
dist_TotalError += dlst_Error * 8.02 ; 
dist_Derivitlve = (dlst_Error - dist_PreviousError ) / 0.02 ; 
dist_PldSpeed = dist_P * dlst_Erro + dlst_I * dlst_TotalError 

+ turn_D * turn_Derlvltlve ; 

turn_PreviousError = turn_Error ; 
dist_PrevlousError = dist_Error ; 

frontRightDriveMotor .move_velocity(turn_PldSpeed + dlst_PldSpeed ); 
frontleftDriveMotor .move_veloclty(-turn_PldSpeed + dist_PldSpeed ); 
backRlghtDriveMotor .move_veloclty(turn_PldSpeed + dlst_PldSpeed ); 
backleftDrlveMotor .move_veloclty(-turn_PldSpeed + dlst_PldSpeed ); 

else { 
frontRightDriveMotor .move(0 ); 
frontleftDriveMotor .move(0 ); 
backRightDriveMotor .move(0 ); 
backleftDriveMotor .move(0 ); 

-t IA_/' "1 (H\ ~ b 1'-5 tC1-..ic.c:,, V { C. -t~ 
(01.M~;vil~ 

} 
pros : :delay(20 ); resc.f l-E-9 (of IPr fo tJ.,+~ 

vlslonSensor . set_led (COLOR_WHITE ); 

~~ 
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Continued/ vold drawAuton( ) { 

resetDatastructures(); 
lv_scr_toad(autonScreen); 
lv_obj_t * buttons[7 ); 

buttons[I) • createBtn(lv_scr_act( ), 45, 11, 111, 51, 111, ·1· , redBtnStylel; 
buttons(ll • createBtn(lv_scr_act( ), 335, 11, lN, 51, 111, ·2· , blueBtnStyle); 
buttons(2) • createBtn(lv_scr_ect(J, 45 , 68, 111, 51 , 112, •3• , redBtnStyleJ ; 
buttons(3) • createBtn(lv_scr_act ( J. 335, 68, 111, 51, 113, "4" , blue8tn5tyle); 
buttons (4) • create8tn(lv_scr_1ct( J, 45 , 126, 111, SI, 114, •s , redBtnStyle J; 
buttons [S) • creeteBtn(lv_scr_act(J, 335, 126, 111, SI, 115, "6" , blueBtnStyle); 
aenuButton • createBtn[lv_scr_act( J, 21, 164, 141, 48, 8, "Henu• , yellowBtnStyle) ; 
buttons[&) • c reateBtn(lv_scr_act(J, 171, 184, 141, 48, 116, "Skllls" , yellowlltnStyle); . 
r ecAutonButton • c reateBtn(lv_scr _a ct(), 321, 184, 141, 48, 11, RecAuton• , yellowlltnStyl e J, 

lf (DEFAULT_RECAUTONJ { 

} 

lf 

} 

recAuton • true; 
btnSetToggled(recAutonButton, true ); 

(DEFAULT_SELECTIDN > -1) { 
select lon • DEFAULT_SELECTION; 
btnSetToggled( buttons [DfFAULT_5fLECTION), 
toggledBtn • buttons [DEFAULT_SELECTION); 

true); 

LV_IHG_DECLARE( f l eld_laage); 
lv_obj_t * laiageObj s lv_ l111g_create ( lv_scr_act( ), NULL); 
lv_ l11g_set_src( laageObj , &fleld_ lllllge); 
lv_obj_set_slze(lJlageDbj, 171, 171 ); 
lv_obj_allgn(laageObj, NULL, LV_ALIGN_IN_TOP_KID, 8, 8); 

vold dr-ecordabl e ( ) { 
resetDatastructures( ); 
lv_scr_loaH( recordScreen J; 

} 

selectlon = -1; 
recordable8tn s create8tn(lv_scr _act(), e, e, 169, 58, 211 , "Record" , yellowlltnStyle J; 
lv_obj_allgn( recordableBtn, NULL, LV_AUGN_IN_TOP_LEFT, 18, 78); 

recordableLabel = lv_label_create(lv_scr_act( J, NULL); 
lv_obj_set_style( recordableLabel, &whi.teShapeStyle ); 
lv_label_set_text ( recordableLabel , "cl i.ck buttun to record" ); 
lv_obj_allgn( recordableLabel, NULL, LV_ALIGN_IN_ TOP _LEFT , 18, 148); 

tespllutton = createBtn(lv_scr_act( ), 248, 18, 188 , 58, 288, • 1• , redBtnStyle J; 
teapButton a createBtn(lv_scr_act( ), 348, 18, 118, 58, 281 , "2" , blueBtnStyle); 
t91P8utton = createBtn(lv_scr_act( ), 249, 68, 188, 58, 282, "3" , redBtnStyle ); 
tempButton = createBtn(lv_scr_act( ), 348, 68, 188, 58, 283, "4 ", blueBtnStyle ); 
te11p8utton e createBtn(lv_scr_act(), 248, 126, 188, 58, 284 , •s • , redBtnStyleJ; 
tempButton s createBtn(lv_scr _act(), 348, 126, 188, 58, 285, "6" , blueBtnStyle J; 
aenuButton = createBtn(lv_scr_act ( ) , 28, 184, 148, 48, 8, "Menu" , yellowBtnStyle J; 
teapButton = createBtn(lv_scr_act( ), 389, 184, 148, 48, 286 , "recSkHls " , yellowBtnStyleJ; 

1,/(2. 
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c;onunued t votd drar.Ntstonloop( vol d * par1t11) { 
- - whllti (vlslonlnUse l { -----

10 ·----

15 
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25 
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l nt redSlgs, b\ueSlgs, yel\owSlgs • I; 
lnt slg(ount • vlsl.onSensor .get_object_count(); 
l nt rectsSlze • rects.slze(); 

lf (rectsSl.ze > sl.gCount) { 
for (lnt x • I; x < rectsSue - slgCount ; K++) { 

lv_obj_set_pos(rects.at(rectsSlze - 1 - K), 211, 211); 
lv_obj_set_slze(rects.at(rectsSlze - 1 - x ) , 1, l l; 
lv_obj_del(rects . at(rectsSlze - 1 - x)) ; 
rects.pop_back( ) ; 

} 
lv_obj _set_top(vl.slonWlndow, true); 

} 

else lf (rectsSlze < slgCount ) { 

} 

for ( l.nt x • I ; x < s 1.gCount - rectsS lze; x++) { 
\v_obj_t * rect • lv_obj_create(\v_scr _act() , NULL); 
rects.1.nsert(rects.begln( ), rect) ; 

} 

for (lot x • I; x < slgCount ; x++) { 

} 

} 

pr os: : vls l.on_obj ect_s_ t detectedObject = vls lonSensor, get_by _s lze( x); 

lf (detectedObject.slgnature ~ 1) { 
lv_obj_set_style( rects .at( x), &redShapeStyle ) ; 
redSlgs += l; 

} 
else lf (detectedObject.sl.gnature ~ 2 ) { 

lv _obj_set_sty\e( rects .at( x) , &blueShapeStyle ); 
blueSlgs - l; 

} 

else lf (detectedObject.sl.gnature ~ 3) { 
lv_obj_set_style( rects. at( x l, &yellowShapeStyle l; 
yellowSlgs +- l; 

} 

\v_obj_set_pos(rects.at(x ) , 145 + detectedObject . \eft_coord , 
12 + detectedObject . top_coord ); 

\v_obj_set_slze( rects . at(x), detectedObject .wi.dth, detectedObject .helght ); 

sprlntf(textBuffer, Red Slgs: \~l\n\nB\ue Si.gs: \~l\n\nYe\\ow Si.gs: \~\n\n" , 
redSlgs, b\ueSlgs , yellowSlgs l ; 

lv_label_set_text( slgnatureLabe\, textBuf fer ); 
redSlgs • I; 
b\ueSlgs • I; 
yellowSlgs = I; 

recCount • slgCount; 
lf ( !vlslonlnUse) return; 
pros : :delay(21) ; 

I I I I I I / 1 J 
I / 7 7 I I// 

/ / 7 I I I I/ 
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statlc tv_res_t btnOncHckActlon(tv_obj_t ~ btn) { 
ul nt8_ t t d • tv_obj_get_free_nua(btn) ; 
Nltch( l d ) { 

case e: 
tv_obj_clean( tv_scr _act()); 
dlagLabel • NULL; 
lf (vls lonlnUse ) vlslonlnUse • false ; 
draW'lenu( ) ; 
break; 

case 1: 
lv_obj_claan( lv_scr _act()); 
d rNAuton ( ) ; 
break; 

case 2: 
lv_obj_c\ean(tv_scr _act( )) ; 
dra...lllag( ) ; 
break; 

case 3: 
lv_obj_clean( lv_scr _act()); 
drawRecordable( ) ; 
break; 

casa 4: 

lv_obj_clean( lv_scr _act() ) ; 
drawl/ls lon( ) ; 
break; 

case 11: 
lf ( recAuton ) { 

recAuton • false; 
btnSetToggled ( recAutonButton, false); 

} 

else { 
recAuton • true; 
btnSatToggled( recAutonButton , true ); 

break; 
default: 

lf ( l d - 1'8 && l d < 112) { 
lf ( setectlon I = l d - 188 && toggledBtn I • nultptr) { 

} 
btnSetToggted( toggledBtn, false); 

l f ( recAuton) { 
ctearVectors(); 
char fltename[28 ) ; 
sprlntf ( f ltename, "/usd/RecAuto"'l. txt • , ld - 188 ) ; 
boot s uccess • readFromFlte( fltename ); 
std: :cout << •success? • << success « • • << fltenaine << s td: :end\ ; 
tf ( ! success ) { 

} 

return LV_RES_OK; 

prlntVectors( ) ; 

selecti.on • ld - 188; 
toggledBtn • btn; 
btnSetToggled( btn, true ); 

else tf ( i.d >• 289 && ld < 388) { 
lf ( setecti.on !• l d - 288 && toggledBtn !• nultptr ) { 

btnSetToggled( toggledBtn, false ); 
} 

lf ( l d .. 211 && selection - 8 ) { 
c learVectors () ; 
startRecordThread() ; 
sprlntf ( textBuffer, "see controller• ); 
l v _ labe t _set_ text( recordable La bet, textBuffer ) ; 

} 
else { 

break; 

select lon = l d - 288; 
toggledBtn z btn ; 
btnSetToggled ( btn , true); 

return LV_RES_OK; 

- -

DATE 

- -
DATE 

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

PROPRIETARY INFORMATION 



1 -. 93 --'---
BOOK PAGE 

PROJECT 

Continued from page 

l/ll/J.l 

5 M O&"f o.f -tho ot c. 'f VVOIS' f n-101.\rt ,·Y13 ovf' ~ lee Yl -fo< -\-YI e, bv ,·, c>f\ YI -t 1·m e 

---~--'-v (ii vn -e . w e cA -t. c \ bl -eci -t n c, -t V'1 e 1 1 l vs- (; \> n -c t1 1a7 oi -t I cr . f- o -< t'Yl e 1 \ :.f-+ 
1·n +ne bc,,,c.~_-, oi rcCi\ll~ be \"'iC-C -tvie. c tY-t:Yl-t o1est· n -t-nC1-t 
we. VJC\Vc. ~vt fmod\eY CAYlol vno\'"e CCIY'YJ\>uc-+. Croin·01Y1 ,s-

1--~V-_! _V'iDYK,Vl OY1 +YJe V\'\
0 Yl~S fo....- +n€ +YCtY1t 51YlC-€ vve took 

10 ·4 o++ ±_ lei.+ p 01 ol he, t · -t-h-t. \< · kS+0tV1Df 

15 

20 

25 

30 

35 

u ncte V-Yl e.t~Yl t·+. 
1--~o ..\:hC11-t v-re covlci ~or-s,·blY use 1'.f .foy SoYY1-e+vi1"Y>.0 e1re. 

reV'{ soi1·ot +nOl-t vve111 ro\?t1'o\ v.re the trf-t l~s a-ft-en 
so h l tno V YI thC\t e. WDV ot.Vl 

/ 

Lo ~4 1 

Tn e 'l(,·c'l<S-t-Ci\viol.S- \rl(;lv~ 'b-e-eVJ .. {\nrrn-eo(. Bois,~oilly 
W n e. Yl tyl <.. 'o u+ \ ·s S-tOl.-h ·on 01 YY r--t V101..r 

I CA \lo w,v,~ vs mo n~. f \·yy1 e. to ~ Yctb t0 e 
~- K rc\<'5"t01 Yl t..\__ Yl ~ v-t Yat l 9 o ot \ s- .Pet S't e. Y. '{Ve o I s-o m oi cl -e, +n e 

ofl+ \,-~-t +YJ\'Y1Y1<..Y \/JC-\+ w< CUVl f1·t tn-c w,·n s -to -tv,-e 
s,·ctt.V\le ct,·scv.s-secl jvd ~s s-tvot-tc ctvicl -t1-1e fosSl°'ol" · 

____ o-t- '(Y)CA \< \ · n Cit p,_o_s4::_ ~_v __ \.:>_o_o._ Y_ci_. __________________ -1 

Continued to page 

DATE 

2.1/b 

DISCLOSED TO AND UNDERSTOOD BY 

ft---,--
T DATE 

I . 2.1, 11 PROPRIETARY INFORMATION 



2 1 (/l 

(/l Q 

11~1 

\ 

--
0 

~~ 
-,so-

--- -
0 

I'" ~ ....._ m 
"lJ -
~ <? 

0 
"lJ 
~ 
m 
~ 
~ 
z 
'Tl 
0 
~ 
3:: 
!i 
0 z 

\ 

l 

I 

(.,) 
0, -

I 
! I 

SUNDAY 

6 

! 

I I 

Rolling Robots 
Comp 

13 

20 

27 

• 

I 
\ \ 

I 
I I 

l 

\ 

I 

(.,) 
0 

I I 

MONDAY 

7 

14 

21 

28 

I I I I 

I 

I 

I I 
"' 0, 

I I I l I 
"' 0 -

I I I 
... ... 
0, 0 

I I I I I I I I I I I 

February 2022 3050B 
TUESDAY WEDNESDAY THURSDAY FRIDAY 

1 2 3 4 
2:45-6:00 2:45-6:00 
meeting meeting 
Drivers Practice Drivers Practice 

8 9 10 11 
2:45-6:00 2:45-6:00 
meeting meeting 
Recoup Start building 

Moblle lift 

15 16 17 18 
2:45-6:00 2:45-6:00 
meeting meeting 
Finish building Build Intake 
Lift 

22 23 24 25 
2:45-6:00 2:45-6:00 
meeting meeting 
Finish building Turn In notebook 
lift - open night-
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meeting 
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