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2. Ulesanne

Kaks vostkonda vdistlevad korraga sumoringis omaskoeeritud iRobot Roomba
Vacuum Cleaneri sumorobotitega. Uks mat$ kestain8tinh Mat3i vdidab meeskond,
kelle robot suudab vastase kahel korral kolmesgjfistrvalja likata v6i saab 2
»Yuhkoh-“ punkti. Vistlusringi juures voib olla kcaga mdlemast vdistkonnast vaid
Uks meeskonnaliige, kes sativad robotit stardiksibja kaivitavad nad. Stardis
peavad robotid peale kaivitamist paigal pisimakaisdit.

Robotil peavad kdik mddtmed peale kdrguse sailnolaoti kaal ei tohi erineda
originaalroboti kaalust rohkem kui 30% ja maksimaalkon 3,8 kg. Energiaallikana
vOib kasutada ainult originaalakut.

3. Ideed

a. ,Nagemine®

Roomba sumoroboti ehitamisel oli vastavalt Glesgndstusele
eesmargiks, et robot suudaks teise endasuguséskadia nind teda rinnata.
Vastase leidmiseks on tarvis anda robotile silmaitleks otsustasime kasutada
Sharp infrapunasensoreid (IR sensor) pdhiliseliakoeid meil jagus ja nad
sobisid kokku kontrollerplaadiga. Paigaldasime sameombale esimese
kuljele keskele. Peagi jbudsime arusaamisele, ettigensorist jadb vaheks,
kuna teist robotit riinnates on likkamise joud souteda otse rinnates, nurga
lukkates vOib riindaja teisest lihtsalt mooda lids&0i teine eest lihtsalt ara
sOita. Seega paigutasime Roobma esimesel kilgdagorit, et oleks véimalik
korrigeerida sdidusuuna otse teise roboti suunakeksensori paigaldamisel
oli plussiks veel, et vastast on voimalik kiiremjélitada: kui vastane séidab
roboti eest labi, siis Uiks sensor saab lihtsalt @rtema eest sdideti [&bi ning
peab hakkama suvalises suunas sditma, et vastdae$eevastu kahe
sensoriga saab on vféimalik tuvastada, millises asiwastane soitis. Vastavalt,
kumba sensoriga vastast viimati nahti, selle suba&atakse sditma, et jduda
vastaseni voimalikult kiiresti. Lisaks kahele semeaesikiljel lisasime IR
sensori Roomba tagumisele kiljele, et veel suukmaaimalust vastast
kiiresti margata. Tagumise sensoriga vaenlast nesgpean robot end imber
keerama ning esimeste sensoritega end vaenlase jpbtma.

b. Kaalueelis

Moningased teadmisest fllsikast ja peamiselt tekiséd teiste robotitega
tegid selgeks, et suurema massiga robot suudabrkargalja likata. Seega
paigutasime roboti sisemusse rauatiki, milleganagskaalu maksimumi
lahedale ehk ligemale 3,8 kg. Lisaraskusega teddiska probleem. Nimelt
asetsevad originaalis Roobma rattad ktlgedel nasg millest tingituna laks
kaalujaotus paigast. Lisaraskuseta ei suutnud ridleciare sodites end tagasi
valjakule tagurdada. Lisaraskus tuli sellest twattepaigutada tagumisele
otsale, kuid siis tekkis probleem robotil riindedeides. Riindama hakkas robot
suurema kiirusega kui otsimisreziimil ning Kiirenl@s tdusis roboti esiosa
Ohku ja ta ,vaatas taevasse” ja vastasel vois dndasoboti vaatevéaljast
kaduda. Lahenduseks paigaldasime roboti tagumige &lia lisaratta, mis ei



lasknud tagumisel ostsal vastu maad vajuda. Kuistlugeelsel dhtul selgus
katsetamise kaigus, et lisakaal omab kdige suureffedttiivusust roomba
teljel, ning seetdttu viisime raskuse roomba tagabomba teljele. See
parandas roboti véimet teisi likata, ning kadusigrag ka tagumisele rattale,
mis vOistluspéeval saigi eemaldatud, et vastasitebsdhkade poolt
Ulestdstetud roomba ei jaaks tagumisele rattaldrkan

4. Spetsifikatsioon

a. Roboti kirjeldus

Roboti valmistasime IRobot Roomba ® 416 baasil, onis,89 cm kdrge ja
mille diameeter on 33 cm. Algselt kaalus roomh8 Kg. Voistlusel oli
lubatud roomba originaalkaalu muuta + 30%. Maksis®les kaaluks seati 3,8
kg. Meie andsimegi oma robotile maksimaalse voikogkiaalu, sest korduvate
katsetuste kdigus osutus, et suurema massigatedlmotieelis vaiksema
massiga omade ees. Massi suurendasime metallpdaadiige panime roboti
alumisse osasse keskele. Robotilt eemaldasime kolgumiskasti.
Paigaldasime robotile ette 2 ja taha Uhe IR antNged olid mdeldud vastase
nagemiseks. Esialgu olid meie robotil andurid eed, kui hiljem lisasime ka
taha Uhe, kuna nii ei pidanud ta tegema taispoéréfhike enda tmber
toimuvat jalgida. Eesolevate andurite paigaldanssskmaldasime tiki roboti
esipaneelist. Robotil olid algselt andurid ka bumgéljes ja allosas.
Paigutasime robotile taha tGhe vaikese metallith jatirde, et tagada paremat
stabiilsust. Originaalsuse huvides varvisime rokitinelakiga roosaks.

b. Elektroonika tUldskeem
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c. Algoritmi selgitus

Ulesanne

Roboti algoritm pdhines eesmargil vastane voisihgsst vélja likata
ning ise ringi sisse jaada.



Algoritmi tookéaik

Roboti kaivitamise jargselt luuakse kdigepealt ithenRoomba
ROI(Roomba Open Interface) ja robotil kasutatavdviggal28 plaadi
vahel. Ehk siis vilakse Roomba sellisesse olek&sdielode), kus ta
votab liikumiskéske vastu labi ROI.

Algoritm on jagatud nelja osasse: Esimeses osdaskse roomba
rindamist, teises osas on kirjeldatud roboti laitliv§e algoritm,
kolmandas osas on roomba algoritm valjakult vatjasge vastu ning
neljas osa on roomba vastase otsimise algoritm.

Vaistlusalgoritmi kaivitudes oodatakse kdigepetdtrtkasku -
HandleLocalCommands(). Startkasu saades oodate&gktekohaselt
5 sekundit ning seejarel alles alustatakse peatigga.

Iga tuskli alguses uuendatakse kdigi kasutusesatdesensorite
andmeid - UpdateSenosrdata(). Seejarel tegutsebb@eastavalt
senosrite infole.

Kdige suurema prioriteediga tegevuseks on vois#ljeskult valjasdidu
takistamine. Kui roomba juhutb sellisesse oluk@atiuma, siis
keelatakse riindamine ja vastase otsimine ningtéikga ohutusse
alasse jouda. Vastavad lipud on: SafeToSearchse;f8lafeToAttack =
false.

Jargmiseks prioriteediks voib lugeda Bumpereidulihi bumperi
sensorid naitavad, et roomba on kellegi vastus keelatakse vastase
otsimine IR senorite kaudu - SafeToReadFrontIRIsefaNiikaua, kuni
kdrgema prioriteediga tegeust ei esine(valjakulggait), ltikatakse
vastast.

Jargmiseks madalamaks prioriteediks on vastaseaniing kasutades
IR andureid. Kui vastast nédhakse pikema distatslitpsiis ligutakse
vastase poole, vajadusel korrigeerides suunda. IRitegkasutatakse
seni, kuni ei esine kérgema prioriteediga tegevagkult valjasoit,
bumper).

Viimaseks, kdige madalama prioriteediga tegevusakyastase
otsimine IR anduritega. Juhul, kui roomba on ohadas ning ei ole
bumperiga vastasel vastas ja ei ole vastast n&gaidd aja
(LASTSEENTIMER) siis hakatakse vastast otsima — afikid
algoritmi korral kohapeal keerutama - aegajalt slaumuutes. Ning
seda tehakse seni, kuni ei esine moni kdrgemaiteealiga tegevus.

Kogu eelpool kirjeldatud tegevus toimub tsuklilisgni, kuni saadakse
Stopkask — ehk labi ROI saadetakse roombale rodtolaerOff() kask.

Tapsem ja pdhjalikum kirjeldus algoritmist on kgj@htekoodis.

Algoritmi puudused

Algoritmi suurimaks puuduseks vdib pidada vastaserast(kohapeal
keerutamine) ning joonelt taganemist. Nimetatuddused andsid
tunda vdistluspaeval, kui selgus, et joonelt tagzne peaks olema
veidi kavalamalt lahendatud.



d. Programmikoodi tahtsamad osad

Kirjeldatud on mdningad osad programmist. Tapsemeld#use leiab
l&ahtekoodist.

I. Sensorite info
Uheks tahtsamaks osaks vGib lugeda sensorite odarkist:

void Program::UpdateSenosrdata()

{
/I using only subsets 1 and 2
roomba.ReadSensors(SUBSET _1);
roomba.ReadSensors(SUBSET_2);

IRLeft = irLeft.GetDistancelnCM(5);
IRRight = irRight.GetDistancelnCM(5);
IRBack = irBack.GetDistancelnCM(5);

BumpRight = roomba.Sensors.BumpRight;
BumplLeft =roomba.Sensors.BumpLetft;

CliffLeft= roomba.Sensors.CliffLeft;
CliffFrontLeft = roomba.Sensors.CliffFrontLeft;
CliffFrontRight= roomba.Sensors.CliffFrontRight;
CliffRight = roomba.Sensors.CliffRight;
VirtualWall = roomba.Sensors.VirtualWall,

MaxIsPressed =roomba.Sensors.Max;
CleanlsPressed = roomba.Sensors.Clean;
SpotlsPressed = roomba.Sensors.Spot;
PowerlsPressed = roomba.Sensors.Power;

}

ii. RUndamine
Vastase rindamine kasutades IR sensoreid(naitksashkdvasti
lihtsustatud)

Il Attack, if it is safe
if(SafeToAttack && SafeToReadFrontIR) {

/] seeing enemy?
if(IRLeft < ENEMY_IN_FRONT && IRRight < ENEMY_IN_FRONT) {
roomba.Drive(FORWARDSPEEED, STRAIGHT);}

else if(IRLeft < ENEMY_IN_FRONT && IRRight > ENEMYIN_FRONT) {
roomba.Drive(FORWARDSPEEED, CCW + 3*SLIGHT_TURN);}

else if(IRLeft > ENEMY_IN_FRONT && IRRight < ENEMYIN_FRONT) {
roomba.Drive(FORWARDSPEEED, CW - 3*SLIGHT_TURN); }

else if(IRBack < ENEMY_IN_BACK &&



IRLeft > ENEMY_IN_FRONT &&
IRRight > ENEMY_IN_FRONT &&
SafeToReadBackIR)

/* kood*/

lii. Joonelt\&arelt taganemine

Valjaku &are pealt taganemine. (Kood on kdvastsliktatud)

if( (CliffLeft || CliffFrontLeft || CliffFrontRight|| CliffRight) && IRBack <
ENEMY_IN_BACK) {

/l drive backwards until enemy is behind
}

/lover border?
else if(CliffLeft && CliffFrontLeft && CliffFrontRi ght && CliffRight) {
roomba.Drive(BACKWARDDSPEEED, STRAIGHT);}

else if(CliffFrontLeft && CliffFrontRight) {
roomba.Drive(BACKWARDDSPEEED, STRAIGHT); }

else if(CliffLeft){
roomba.Drive(BACKWARDDSPEEED, -BORDERANGLE); }

else if(CliffFrontLeft){
roomba.Drive(BACKWARDDSPEEED, STRAIGHT);}

else if(CliffFrontRight){
roomba.Drive(BACKWARDDSPEEED, STRAIGHT);}

else if(CliffRight){

roomba.Drive(BACKWARDDSPEEED, BORDERANGLE);}
else {
/I Not over border.

}



e. Fotod

Pink End. Eest on néaha avad, mille I6ikasime seatespaigaldamiseks. Mutrid keskel
hoiavad Uleval terasplaati, mille asetasime rasisigkesse, et robot suudaks oma massiga
teisi roboteid platsilt efektiivsemalt valja likata

Roboti tagakiljelt on ndha sensor, mille paigala&siet robot suudaks kiiremini reageerida,
kui vastast peaks naha olema vdi kui ta peaks &iharselja tagant.



5. Kokkuvote, voistlustulemused, jareldused

Vaoistlustel jagati robotid loosiga paaridesse. 2otd voistlesid omavahe 3
korda jarjest, iga kord niikaua kuni 1 robot teisgist vélja ajas voi
maksimaalselt 3 min. Kokkuvottes paases meie rivbaali, kuid jai
neljandaks, sest finaalis kaotas ta 1:2. Parisi palj vdistluse ajal ette hetki,
kus 2 robotit jaid vastamisi uksteist nigima, ilpggalt liikumata, sest nende
massid ja tegutsemistaktika olid samad. Sel julutilsti saatuslikuks aeg.
Mitmed Leedu vdistkonnad olid oma robotitel tagsenosa sahaks disaininud
ja see tootas paris hasti nende kasuks. Seetgtauferaali eemaldasime oma
robotil tagumise metallist ratta, et tagada monshgaitset sahkade vastu.
Kahjuks sellest vaga palju kasu ei olnud, sesafiagidi ta vdistlema ka ilma
sahata robotiga, mis osutus meie omast paremaks.

Kokkuvéttes voib delda, et antud kursus avardaduualt meie silmaringi
robotite osas ja aratas ka suuremat huvi asjaga edgeleda. Antud
programmi raames tehtud robotit vOiks kindlastiddbdelda nii mehaanika
kui ka tarkvara osas.

6. Kasutatud kirjandus

Kasutud materjalid voi viited materjalidele asuvad:

http://www.robotiklubi.ee/kursused/roomba sumo




Lisa 1.

Pohiprogrammi kood

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

Sumo Roomba
Baltic Robot Sumo Cup 2009

Jaanus Karjane
TUT Robotics Club
Spring 2009
Tallinn

\**************************************************

#include "common/Main.h"

#define object_modifier extern
#include "common/HardwareObjects.h"
#undef object_modifier

Il speed values

#define FORWARDSPEEED 500
#define BACKWARDDSPEEED -500
#define BUMPERSPEED 500

/[ turning values
#define BORDERANGLE 225

#define SLIGHT _TURN 100

#define ON 1

#define OFF 0

/I IR values

#define ENEMY _IN_FRONT 60 /I 50+ is OK

************************\

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

#define ENEMY_IN_BACK 35 Il <20 is quishortranged

/I timers

#define LASTSEENTIMER 2000
#define SEARCHINGTIMER 2000
#define BACKTIMER 600
#define ONCLIFFTIMER 1200

#define START_DELAY 5000

/l enemy directions
#define INBACK 5



#define UNKNOWN 4

#define INFRONT 3
#define INLEFT 2

#define INRIGHT 1

#define NOTSEEN 0

// turning directions

#define LEFT 0
#define RIGHT 1
#define NOTTURNING 2

/l'led debuging
/[#define LEDDEBUG

/**

* Robot main program.

*/

void Program::Run()

{
roomba.Init();
Reset();
/Iroomba.PlaySong();
/ testing cycle
while(false) {test();}
while (true)
{

/l put roomba to Full Mode, if not already in-iavoids roomba from stoping
when lifted up.

roomba.FullMode();

/l onboard buttons?
HandleLocalCommands();

I/ fight!

if(FightingAllowed)

{
/*
* update sensors data: IRs, bumpers, cliffs
*/

UpdateSenosrdata();

/************************************************* kkkkkkkkkkhkkkkkkkkkkk

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



/************************************************* *kkkkkkkkkkkkkkkkkkk

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

/*
* Attack Mode with IR's
*/

/I Attack, if it is safe
if(SafeToAttack && SafeToReadFrontIR)

{
/Il If roomba saw an enemy 'BACKTIMER'ms agdowlto read

back ir again
if(IRBack > ENEMY_IN_BACK && clock.GetTimestan{p>

BackTimer + BACKTIMER) SafeToReadBackIR = true;

/] seeing enemy?
if(IRLeft < ENEMY_IN_FRONT && IRRight <

{

ENEMY_IN_FRONT)
LastSeen = INFRONT;

roomba.Drive(FORWARDSPEEED, STRAIGHT);
TurningDirection = NOTTURNING;

SafeToSearch = false;
SafeToReadBackIR = true;

I When was the opponent last seen?
LastSeenTimer = clock.GetTimestamp();

#ifdef LEDDEBUG
roomba.LED.Spot(ON);
roomba.LED.Max(ON);
roomba.LED.DirtDetect(OFF);

#endif

}
else if(IRLeft < ENEMY_IN_FRONT && IRRight >

{

ENEMY_IN_FRONT)
LastSeen = INLEFT,
roomba.Drive(FORWARDSPEEED, CCW +
3*SLIGHT_TURN);
TurningDirection = LEFT,;

SafeToSearch = false;
SafeToReadBackIR = true;

/l When was the opponent last seen?



ENEMY_IN_FRONT)

3*SLIGHT_TURN);

LastSeenTimer = clock.GetTimestamp();

#ifdef LEDDEBUG
roomba.LED.Spot(ON);
roomba.LED.Max(OFF);
roomba.LED.DirtDetect(OFF);

#endif

}
else if(IRLeft > ENEMY_IN_FRONT && IRRight <

{
LastSeen = INRIGHT;

roomba.Drive(FORWARDSPEEED, CW -
TurningDirection = RIGHT;

SafeToSearch = false;
SafeToReadBackIR = true;

Il When was the opponent last seen?
LastSeenTimer = clock.GetTimestamp();

#ifdef LEDDEBUG
roomba.LED.Spot(OFF);
roomba.LED.Max(ON);
roomba.LED.DirtDetect(OFF);

#endif

}

// roomba saw enemy in back, not in front?

else if(IRBack < ENEMY_IN_BACK &&
IRLeft > ENEMY_IN_FRONT &&
IRRight > ENEMY_IN_FRONT &&
SafeToReadBackIR)

/lroomba.LED.DirtDetect(ON);

/! 'SafeToReadBackIR' is enabled when 'BACKER/

is full, or 'LASTSEENTIMER' is full, or front IRsaav enemy

SafeToReadBackIR = false;
SafeToSearch = false;
LastSeen = INBACK;

/I mark time when enemy was seen in back.
BackTimer = clock.GetTimestamp();

/l When was the opponent last seen?
LastSeenTimer = clock.GetTimestamp();



directions.

of the fight.

Roomba

/I It is faster to turn against enemy by swggdurning

if(TurningDirection == RIGHT)

{
roomba.Drive(FORWARDSPEEED, CCW);
TurningDirection = LEFT;

}

else if(TurningDirection == LEFT)

{
roomba.Drive(FORWARDSPEEED, CW);
TurningDirection = RIGHT;

}

else
Il else what?

}

#ifdef LEDDEBUG
roomba.LED.Spot(ON);
roomba.LED.Max(ON);
roomba.LED.Clean(ON);

#endif

else
/I LastSeen is set to "NOTSEEN" only at thgibeing
/I it's value will change only when roombasaa enemy.

/Il look for enemy, if it was recently beenrs&y

#ifdef LEDDEBUG
roomba.LED.Spot(OFF);
roomba.LED.Max(OFF);
roomba.LED.DirtDetect(ON);

#endif

if( (LastSeen = NOTSEEN) && (clock.GetTimestp()

< LastSeenTimer + LASTSEENTIMER))

CCW);

{
if(LastSeen == INLEFT)

{
roomba.Drive(FORWARDSPEEED,

TurningDirection = LEFT;
SafeToSearch = false;

}
else if(LastSeen == INRIGHT)

{
roomba.Drive(FORWARDSPEEED, CW);



TurningDirection = RIGHT;
SafeToSearch = false;

}
else if(LastSeen == INFRONT)

{

roomba.Drive(FORWARDSPEEED,
STRAIGHT);

TurningDirection = NOTTURNING;
SafeToSearch = false;

}

else if(LastSeen == INBACK)

{

if(TurningDirection == LEFT)
{

roomba.Drive(FORWARDSPEEED, CCW);
TurningDirection = LEFT;
SafeToSearch = false;
/[roomba.LED.Spot(ON);

else if(TurningDirection == RIGHT)
{

roomba.Drive(FORWARDSPEEED, CW);
TurningDirection = RIGHT;

SafeToSearch = false;
/Iroomba.LED.Max(ON);

}

else

{
/l enemy was not seen for 2000 ms or roonasa h
been just started(LastSeen == NOTSEEN), returrafeT®Search mode.
SafeToSearch = true;
SafeToReadBackIR = true;
/[roomba.LED.DirtDetect(OFF);

/I Mark time, when searching started.
SearchingTimer = clock.GetTimestamp();

/I Set LastSeen direction to unknown
LastSeen = UNKNOWN;

/************************************************* kkkkkkkkkkhkkkhkkkkkkkkk

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



/************************************************* *kkkkkkkkkkkkkkkkkkk

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

/*
* BUMPERS

* Bumpers are red only when roomba is not daaeder.
*/

/I if both bumpers are set, disable IR readimg @tack
if(BumpRight && BumpLeft && 'OnCliff)
{
/*
if(clock.GetTimestamp() > BumperTimer + 3000)
{
roomba.Drive(-BUMPERSPEED, CW);
BumperTimer = clock.GetTimestamp();

roomba.Drive(BUMPERSPEED, STRAIGHT);
}
*/
roomba.Drive(BUMPERSPEED, STRAIGHT);
TurningDirection = NOTTURNING,;

SafeToReadFrontIR = false;
SafeToAttack = true;
LastSeen = INFRONT;

#ifdef LEDDEBUG
roomba.LED.Status(ON, ON);
#endif
}
/I otherwise, if not on cliff, check again fanrperes.
else if(!ONCIiff)
{
/I if right bumper is set, disable IR readimglalightly turn right
and attack.
if(BumpRight)
{
roomba.Drive(BUMPERSPEED, CW -
SLIGHT_TURN);

TurningDirection = RIGHT;
SafeToAttack = true;
SafeToReadFrontIR = false;
LastSeen = INRIGHT;

LastSeenTimer = clock.GetTimestamp();



#ifdef LEDDEBUG
roomba.LED.Status(ON, OFF);

#endif

}

/I otherwise enable SafeToAttack flag

else

{
SafeToAttack = true;
SafeToReadFrontIR = true;

#ifdef LEDDEBUG
roomba.LED.Status(OFF, OFF);
#endif

}
/I if left bumper is set, disable IR readinglatightly turn left
and attack.
if(BumpLeft)
{
roomba.Drive(BUMPERSPEED, CCW +
SLIGHT_TURN);
TurningDirection = LEFT,;
SafeToAttack = true;
SafeToReadFrontIR = false;

/I enemys last seen direction and time.
LastSeen = INLEFT,
LastSeenTimer = clock.GetTimestamp();

#ifdef LEDDEBUG
roomba.LED.Status(OFF, ON);

#endif

}

/I otherwise enable SafeToAttack flag

else

{
SafeToAttack = true;
SafeToReadFrontIR = true;
#ifdef LEDDEBUG

roomba.LED.Status(OFF, OFF);

#endif

}

}

/I If on cliff, enable SafeToReadFrontIR flagdadisable SafetoAttack
flag.

/I SafetoAttack is enabled, when not on cliff.

else

{



SafeToReadFrontIR = true;
SafeToAttack = false;

//************************************************ kkkkkkkkkkhkkkhkkkkkkkkk

*kkkkkkkkk

//************************************************ *kkkkkkkkkkkkkkkkkkk

*kkkkkhkkhkk

/*
* CLIFF MODE
*/

/I over border and being pushed?
if( (CliffLeft || CliffFrontLeft || CliffFrontRight || CliffRight) &&
IRBack < ENEMY_IN_BACK)
{
/I drive backwards until enemy is behind
do

{
IRBack = irBack.GetDistancelnCM(5);

roomba.FullMode();
roomba.Drive(BACKWARDDSPEEED, STRAIGHT);
roomba.LED.DirtDetect(ON);

} while (IRBack < ENEMY_IN_BACK);

roomba.LED.DirtDetect(OFF);
OnCliffTimer = clock.GetTimestamp();

TurningDirection = NOTTURNING,;

SafeToSearch = false;
SafeToAttack = true;
/!
OnCliff = false;
}
/lover border?
else if(CliffLeft && CliffFrontLeft && CliffFron tRight && CliffRight)

{
I/ put roomba to Full Mode, if not already in-iavoids roomba
from stoping when lifted up.
roomba.FullMode();

OnCiliffTimer = clock.GetTimestamp();



IICW);lI

}

roomba.Drive(BACKWARDDSPEEED, STRAIGHT);
TurningDirection = NOTTURNING;

SafeToSearch = false;
SafeToAttack = false;
OoncCliff = true;

else if(CliffFrontLeft && CliffFrontRight)

{

// put roomba to Full Mode, if not already in i
roomba.FullMode();

OnCIliffTimer = clock.GetTimestamp();
roomba.Drive(BACKWARDDSPEEED, STRAIGHT);
TurningDirection = NOTTURNING,;

SafeToSearch = false;
SafeToAttack = false;
OnCliff = true;

}
else if(CliffLeft)

{

}

// put roomba to Full Mode, if not already in i
roomba.FullMode();

OnCiliffTimer = clock.GetTimestamp();
roomba.Drive(BACKWARDDSPEEED, -BORDERANGLE);

TurningDirection = LEFT,;
SafeToSearch = false;

SafeToAttack = false;
OnCliff = true;

else if(CliffFrontLeft)

{

}

/l put roomba to Full Mode, if not already in i
roomba.FullMode();

OnCiliffTimer = clock.GetTimestamp();
roomba.Drive(BACKWARDDSPEEED, STRAIGHT);
TurningDirection = NOTTURNING;

SafeToSearch = false;
SafeToAttack = false;
OoncCliff = true;

else if(CliffFrontRight)

{

// put roomba to Full Mode, if not already in i



roomba.FullMode();

OnCiliffTimer = clock.GetTimestamp();
roomba.Drive(BACKWARDDSPEEED, STRAIGHT);
TurningDirection = NOTTURNING,;

SafeToSearch = false;
SafeToAttack = false;
OnCliff = true;
}
else if(CliffRight)
{
/l put roomba to Full Mode, if not already in i
roomba.FullMode();

OnCiliffTimer = clock.GetTimestamp();

roomba.Drive(BACKWARDDSPEEED,
BORDERANGLE);//CCW);//

TurningDirection = RIGHT;

SafeToSearch = false;
SafeToAttack = false;
OnCliff = true;

else

/I Not over border.
OnCliff = false;

I/ safe to attack ?

/I enable SafeToAttack flag, if roomba haslmtn over border
for ' ONCLIFFTIMER' ms

if(clock.GetTimestamp() > OnCliffTimer + ONCLUHIMER)

SafeToAttack = true;
//************************************************ *,kkkkkkkkkkkkkkkkkkhk
*kkkkkkkkk
//************************************************ *kkkkhkkkkkkhkkkkkkhkkk
*kkkkkkkkk
/*
* SEARCH MODE
*/

/I If roomba is not over border



/I SafeToSearch is only enabled, when enemybibeen seen for

'LASTSEENTIMER' ms

/I or roomba has just been started
if(SafeToSearch && !'OnCliff)

{

swap turning directions.

SEARCHINGTIMER)

/I If roomba has looked for enemy for 'SEARCIKHNMER' ms

if(clock.GetTimestamp() > SearchingTimer +

{

/I swap searching directions
SearchDirection = (SearchDirection == (uint6W) ?

CCW : CW,
// mark turning direction
TurningDirection = (SearchDirection == (uintIgCW) ?
RIGHT : LEFT;
/l mark time when directions swapped
SearchingTimer = clock.GetTimestamp();
}
roomba.Drive(FORWARDSPEEED, SearchDirection);
}
/ kkkkkkkkkkkkkhkkkkkkkkkhkkkhkkkkkhkkhkkkkkkkkkkkkkkkk kkkkkkkkkkkkkkkkkkkk
*kkkkkkkkk
/ kkkkkkkkkkkkkkkkkhhkkkkkhkkkkhkhhkkhkkhkkhkkkhkhhkkkhkkhkkkkhkkk kkkkkkkkkhkkkkkhkkkkhkk

kkkkkkhkkhkk

} /I FightingAllowed

} // main while
I/ run

void Program::UpdateSenosrdata()

{

// using only subsets 1 and 2
roomba.ReadSensors(SUBSET _1);
roomba.ReadSensors(SUBSET_2);

//IRLeft = (666 - irLeft. GetRawDistance(5)) / 2;
IRLeft = irLeft.GetDistancelnCM(5);

IRRight = irRight.GetDistancelInCM(5);
IRBack = irBack.GetDistancelnCM(5);

BumpRight = roomba.Sensors.BumpRight;

BumpLeft =roomba.Sensors.BumplLeft;
//WheeldropRight = roomba.Sensors.WheeldropRight;
//WheeldropLeft = roomba.Sensors.WheeldropLeft;



}

//WheeldropCaster= roomba.Sensors.WheeldropCaster;

//IWall = roomba.Sensors.Wall;

CliffLeft= roomba.Sensors.CliffLeft;
CliffFrontLeft = roomba.Sensors.CliffFrontLeft;
CliffFrontRight= roomba.Sensors.CliffFrontRight;
CliffRight = roomba.Sensors.CliffRight;
VirtualWall = roomba.Sensors.VirtualWall;

//SideBrush = roomba.Sensors.SideBrush;
/Vacuum = roomba.Sensors.Vacuum,
/IMainBrush = roomba.Sensors.MainBrush;
/[DriveRight = roomba.Sensors.DriveRight;
/[DrivelLeft = roomba.Sensors.Driveleft;

MaxIsPressed =roomba.Sensors.Max;
CleanlsPressed = roomba.Sensors.Clean;
SpotisPressed =roomba.Sensors.Spot;
PowerlsPressed = roomba.Sensors.Power;

void Program::HandleLocalCommands()

{

if("FightingAllowed)

{
// buttons are only in subset 2
roomba.ReadSensors(SUBSET _2);

MaxIsPressed = roomba.Sensors.Max;
CleanlsPressed = roomba.Sensors.Clean;
SpotisPressed =roomba.Sensors.Spot;
PowerlsPressed = roomba.Sensors.Power;

/[ start attacking to right
if(MaxIsPressed)

{
FightingAllowed = true;
SearchDirection = CW,
TurningDirection = RIGHT;
/] Starting delay
roomba.LED.DirtDetect(ON);
clock.Delay(START_DELAY);
roomba.LED.DirtDetect(OFF);

}

/[ start attacking to left

if(SpotlsPressed)

{

FightingAllowed = true;
SearchDirection = CCW;



TurningDirection = LEFT,;

/l Starting delay
roomba.LED.DirtDetect(ON);
clock.Delay(START_DELAY);
roomba.LED.DirtDetect(OFF);

}

/*
* Shut down?
*/

if(CleanlsPressed)

Shutdown();

}

void Program::Reset()

{
/I Reset all default values.
FightingAllowed = false;
SafeToSearch  =true;
SafeToAttack  =true;
SafeToReadFrontIR = true;
OoncCiliff = false;
SafeToReadBackIR = true;
LastSeen = NOTSEEN,;
TurningDirection = 3; /I 3 a is a ramlandefined value.

/I get timestamp to mark the time when roombaedar
SearchingTimer = clock.GetTimestamp();

112272
BackTimer = clock.GetTimestamp();

#ifndef LEDDEBUG
roomba.LED.Spot(OFF);
roomba.LED.Max(OFF);
roomba.LED.Clean(OFF);
roomba.LED.DirtDetect(OFF);
roomba.LED.Status(OFF, OFF);

#endif

}

void Program::test()

{
UpdateSenosrdata();



/Iclock.Delay(100);

if(CleanlsPressed)

{
Shutdown();
}
}
void Program::Shutdown()
{

roomba.Drive(0, STRAIGHT);
roomba.PowerOff();



