Project -2-team8.ic 3/ 31/ 2003

/*

*/

Project - 2
TEAM 8
Dat e: 31st March, 2003

The aimof this project is to nmake the robot follow the Iight and switch
of f the

light by touching it, while avoiding rocks and escapi ng big obstacles
(bucket s)

in the arena.

#define L MOTOR 1 // left notor

#define R MOTOR 3 // right notor

#define LEFT_ BUMPER 7 // left bunper

#defi ne RI GHT_BUMPER 13 // right bunper

#define M DDLE LEFT BUWER 15 // mddle |eft bunper
#defi ne M DDLE RI GHT BUMPER 11 // middle right bunper
#defi ne LEFT_RANGE _SENSOR 16 /1l left range finder
#def i ne RI GHT_RANGE_SENSOR 19 /1 right range finder

11

various powers given to notors

#defi ne POAER 100
#def i ne REVERSEPOAER - 10
#def i ne STOP_POWER - 20

11

vari ous command vari abl es used

#define TRUE 1

#defi ne FALSE O

#def i ne GO _STRAIGHT 1

#define AVO D LEFT_COLLI SION 2
#define AVO D RI GHT_COLLI SION 3
#define AVO D _STRAI GHT_COLLI SI ON 4
#def i ne LEFT_EVASI VE_ACTI ON 5
#def i ne RI GHT_EVASI VE_ACTI ON 6
#def i ne STRAI GHT_EVASI VE_ACTI ON 7
#define NULL 8

#defi ne M N_VALUE=45;
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wander fl ag;

wander _comrand;

avoi d_obstacles flag;

avoi d_obst acl es_comand;

not or _i nput ;

escape_obstacl es_fl ag;

escape_obst acl es_command,;

| eft _bunped, right_bunped, mddle_|left_bunped, mddle_right_bunped;

or follow Iight

#define LI GHT_FRONT_RIGHT 5
#define LI GHT_FRONT_LEFT 4
#define LI GHT_BACK LEFT 2
#define LI GHT_BACK RIGHT 3
#def i ne BACK_STRONG SENSORS 0
#def i ne FRONT_STRONG SENSCRS 1

#define NO LI GHT ~200

int light front_R;

int light front L;

int light back L;

int Iight back R;

int no_light;

#defi ne FOLLOW LI GHT_RI GHT 10
#defi ne FOLLOW LI GHT_LEFT 11

#defi ne FOLLOW LI GHT_SHARP_LEFT 12
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#def i ne FOLLOW LI GHT_SHARP_RI GHT 13
#defi ne RESOCLVE_RI GHT 14

voi d main()

/1l test_follow);

while(!start_button());
start_process(wander());
start_process(follow |ight(
start _process(avoi d_obstac
start_process(escape_obstac
start_process(arbitrate());

),
es(
| es

))s
)

}

/1 wander behavi or
voi d wander ()

whi | e(1)

wander fl ag=TRUE
wander _conmand = GO _STRAI GHT;

defer();

/| obstacl e avoi dance behavi or
voi d avoi d_obst acl es()
{
start process(checkbunpers());
whi l e(1)
{

if (left _bunped) // left obstacle detected
{

avoi d_obstacl es_fl ag=TRUE

avoi d_obstacl es_comand = AVO D LEFT_COLLI SI ON

sl eep(0.75);

else if(mddle_ left_bunped || mddle_right _bunped)

center

avoi d_obstacl es_fl ag=TRUE
avoi d_obst acl es_fl ag=AvO D_STRAI GHT_COLLI SI ON;

sl eep(0.75);
}
el se i f(right_bunped)

avoi d_obstacl es_fl ag=TRUE
avoi d_obst acl es_comand=AvO D _RI GHT_COLLI SI ON

sl eep(0.75);

el se /1 cool. nothing happened
avoi d_obst acl es_fl ag=FALSE

defer();

/1 getting readings fromthe four bunpers

voi d checkbunpers()
| eft _bunped =digital (LEFT_BUWPER);

ri ght _bunped =di gital (Rl GHT_BUMPER) ;
m ddl e_| eft _bunped=di gi tal (M DDLE_LEFT_BUMPER) ;

| eft obstacl e detected
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m ddl e_ri ght _bunped = digital (M DDLE Rl GHT_BUMPER) ;

/1 arbitration nodul e, subsunming and fusion takes place
void arbitrate(){
avoi d_obstacl es_fl ag=FALSE
follow |ight flag=TRUE; /ldefault is TRUE, should be!!! as it is the
| owest behavi or
escape_obst acl es_fl ag=FALSE
previous_comand = FOLLOW LI GHT_LEFT;
whi l e(1){
i f(escape_obstacles flag == TRUE) // escape behavior is active

printf("\'n ESCAPE...");
not or i nput == escape_obstacl es_comand
execut e_not or _conmmands() ;

el se if(avoid obstacles flag == TRUE) /1 avoid behavior is active

printf("\n AVOD...");
nmot or _i nput = avoi d_obst acl es_comand;
execut e_not or _commands() ;

}
else if (follow_|light_flag==TRUE){ /1 follow light behavior is
active

printf("\n LIGHT...");

not or _i nput=fol |l ow | i ght comand;

execut e_not or _conmmands() ;

else if (follow |light flag==TRUE){ /'l wander behavior is active
printf("\'n WANDER. . . ") ;
not or _i nput =wander _conmand;
execut e_not or _conmmands() ;

}

el se if (wander flag==TRUE) { /'l wander behavior is active
printf("\n WANDER. ..");
not or _i nput =wander _comuand;
execut e_not or _commands() ;

defer();
} I/while

/'l calls the relevant functions for the active behaviors, which eventually
gi ve

/1l powers to notors to steer the robot

voi d execute_notor_conmmands()

i f(motor _input == LEFT_EVASI VE_ACTI ON)
| eft _evasive_action(0);
el se if(motor _input == RI GHT_EVASI VE_ACTI ON)
ri ght _evasive_action(0);
else if (notor_input == STRAI GHT_EVASI VE_ACTI ON)
strai ght_evasive_action();
else if (nmotor_input == AVO D LEFT_COLLI SI ON) {
avoid left _collision();
telse if(notor_input == AVO D STRAI GHT_COLLI SI ON)
avoi d_straight _collision();
el se if(motor _input == AVO D _RI GHT_COLLI SI ON) {
avoid right _collision();
telse if(motor_input == FOLLOW LI GHT_RI GHT) {
go mld_right();
sl eep(. 15);
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}else if(nmotor_input == FOLLOW LI GHT_LEFT) {
go_mld_left();

}el se |f(nDtor nput == FOLLOW LI GHT_SHARP_LEFT) {

go_mld_left();

sl eep( 1. O)

go_ stralght(),

sl eep(0. 25);

}else if(motor_input == FOLLOW LI GHT_SHARP_RI GHT) {

go mld_right();
sl eep(1.0);

}else if(notor_input == GO _STRAI GHT) {
go_straight();
sl eep(0. 25);

}

/'l escape behavi or

int left range_sensor, right_range_sensor, |eft_obstacle, right_obstacle;
int ianmdone=1;
voi d escape_obst acl es()

whi l e(1)
if%iandone == 1)

| eft _obstacle = 0;

ri ght _obstacle = 0;

check _range_sensors();

if (left_range_sensor > M N_VALUE) /'l bucket on left side

escape_obstacl es_fl ag=TRUE
| eft _obstacle = 1;

}
else if (right_range_sensor > MN VALUE) // bucket on right side
{

escape obstacles flag = TRUE
ri ght _obstacle = 1;
}
if (left _obstacle == 1){
i andone=0;
nntor_input = LEFT_EVASI VE_ACTI ON

}
else if (right _obstacle == 1)

i andone = O;
not or _i nput = RI GHT_EVASI VE_ACTI ON

}
else if(left _obstacle == 1 & & right_obstacle == 1) // bucket on
both sides or exactly ahead

i andone = O;
not or _i nput = STRAI GHT_EVASI VE_ACTI ON

el se escape_obst acl es_f| ag=FALSE; /1 cool nothing happened

/'l reads the range finders readings
voi d check_range_sensors()

(S
int port;
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port = LEFT_RANGE_SENSOR
| eft _range_sensor = get_average_readi ng(port);
port = RI GHT_RANGE_SENSOR
ri ght _range_sensor = get_average_readi ng(port);

}

3/ 31/ 2003

/1l gives the average of ten continuous readi ngs of the range finders

int get_average_reading(int port)
i nt sun=0;
int i=0;

whi | e(i <15) {
sumr+=anal og(port);
nsl eep(20L);
i ++;

sumr=(int)sun/i

return sum,

}

/'l taking evasive action when there is obstacle on the |eft
void | eft _evasive_action(int option)

{
st op_wheel s();
sl eep(0.5);
go_back();
sl eep(0.75);
whi l e(1)
{
beep() ;
st op_wheel s();
check_range_ sensors()
if (left_range_sensor < M N VALUE & right _range_sensor < M N_VALUE)
br eak;
el se
go_back();
sl eep(0.5);
}
if(option == 0)
{
go _nore_left();
sl eep(1.0);
el se if(option == 1)
go nore left();
sl eep(1.0);
}
go_nore_left();
sl eep(0. 25);
i andone = 1;
}

/1 taking evasive action when there is obstacle on the right
void right_evasive_action(int option)
{

stop_wheel s();

sl eep(0.5);

go_back();

sl eep( 0. 75)
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whi l e(1)
{

beep() ;

st op_wheel s();

check _range_sensors();

if (right_range_sensor < MN VALUE && | eft_range_sensor < M N_VALUE)
br eak;

el se

go_back();
sl eep(0.5);
if(option == 0)
{

go nore right();

sl eep(1.0);
el se if(option == 1)

go _nore_right();
sl eep(1.0);

} .

go _nore_right();

sl eep(0.5);

i andone = 1;

}

/1 taking evasive action when there is obstacle on both sides or
/'l exactly in the front
voi d strai ght_evasi ve_action()
{

i nt randommurmn

beep();

stop_wheel s();

randommum = randon(2);

i f(randommum == 0) {

| eft _evasive action(1l);

el se if(randommum == 1) {
ri ght _evasive_action(1l);
}

i andone = 1;

}
void right | oop(){

not or (L_MOTOR, - 50) ;
mot or (R_MOTCR, - 50) ;
sl eep(0.5);

not or (L_MOTOR, 50);
[/ motor (R MOTOR, );
sl eep(1.0);

not or (L_MOTOR, 50) ;
not or (R_MOTOR, 50) ;

sl eep(1.0);
}
voi d avoid_left_collision()
{
stop_wheel s();
go_back();
sl eep(0. 25);

go mld right();
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sl eep(0.5);

voi d avoid_straight _collision()

i nt randomun

st op_wheel s();

go_back();

sl eep(0. 25);

randommum = randorm(2);

if (random == 0) {
go_nore_left();

} else if(random== 1)

go_nore_right();

sl eep(0.5);

void avoid_right _collision()

{
st op_wheel s();
go_back();
sl eep(0. 25);
go mld left();
sl eep(0. 25);

}

void go_straight()
{

not or (L_MOTOR, POVER- 20)
not or (R_MOTOR, POVER- 20) ;
}

voi d go_back()

{
mot or (L_MOTOR, -1 * POWER- 40);
mot or (R_MOTOR, -1 * POWER- 40);

/* reverses notors briefly for a quick stop */
voi d stop_wheel s()

{
not or (L_MOTOR, STOP_POWER) ;
not or (R_MOTOR, STOP_POVER) ;
sl eep(0. 25);
ao();

}

void go mld left()
{

mot or ( L_MOTOR, REVERSEPONER* 1) ;
mot or ( R_MOTOR, POAER- 40) :
}

void go mld right()
{

mot or (L_MOTOR, POVEER- 40) ;
mot or (R_MOTOR, REVERSEPOVER* 1) ;
}

void go nore_right()

not or (L_MOTOR, PO/ER) ;
mot or (R_MOTOR, REVERSEPONER* 1) ;
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void go_nore_left()

not or (R_MOTOR, POVER) ;
nmot or (L_MOTOR, REVERSEPOVER* 1) ;

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

* k%

//for

follow |ight

EE R R R R I R R R R R R I R I I I R I I R R R I I

***/

int f
int f

voi d
i

f
f

ol low |ight flag;
ol l ow | i ght _conmand;

follow light()({
nt strong_sensor;

ol low |'ight flag=TRUE;
ol I ow | i ght _conmmand=G0_STRAI GHT;
whi | e

(D

read_|ight _sensors();

/[1if no light is detected do this
if((light _front_ L >= NO LIGHT)&&(light front R >=NO LI GHT) &&
(l'ight_back_L>=NO LI GHT) &&( | i ght _back_R>=NO LI GHT))
follow |light command = GO STRAI GHT;
foll ow_ |ight_flag=TRUE;
el se{

strong_sensor=strong_sensor _is();

[lprintf("L:%l, R %, BL:%l, BR %ﬂ" light front _L,light_front _
Il R I|ght_back_L I|ght_back_R)

[lprintf("s: %", strong_sensor);

[lprintf("$: ,%l\n", follow |ight command);

/'l sleep(0.5);

if(s g_sensor ==FRONT_STRONG_SENSORS) {
rwar d

ow_| i ght _command=G0_STRAI GHT;

o

ron
/fo
[
|1 ow | ight _flag=TRUE;

t
/
fo
fo

}else if(strong_sensor==BACK STRONG SENSORS) {
foll ow |ight _command=FOLLOW LI GHT _LEFT;
follow |ight flag=TRUE;

telse if (strong_sensor==L1 GHT_FRONT_LEFT) {
foll ow |ight_command =FOLLOW LI GHT_LEFT;
follow |ight_flag=TRUE;

}else if (strong_sensor==LI GHT_FRONT_RI GHT) {
foll ow |ight _conmmand =FOLLOW LI GHT_RI GHT;
follow |ight_flag=TRUE;

telse if (strong_sensor==LI GHT_BACK_RI GHT) {
foll ow_l i ght _command =FOLLOW LI GHT_SHARP_RI GHT;
[1foll o I'i ght _command =FOLLOW LI GHT_RI GHT;
follow |ight flag=TRUE;

}else if (strong_sensor==L|I GHT_BACK LEFT){
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follow |ight comrand =FOLLOW LI GHT_SHARP_LEFT,;
/1 follow |ight command =FOLLOW LI GHT LEFT;
fol l ow |ight flag=TRUE;

Y/ first else
/1sleep(0.4);
defer();

Y/ while

}//fol low |ight

[*THi s function cal cul ates what sensor has the strongest readings
if it does not find find one returns LI GHT_NO STRONG SENSOR havue
*/

int strong_sensor _is(){

int delta front;
int delta_ back;
int tolerance_front;
int tol erance_back;

int front_strong_sensor; /1= LIGHT_LEFT (if left), =LIGHT_RIGHT (if
right)
int back _strong_sensor; /1= LI GHT_BACK LEFT (if back left),

=Ll GHT_BACK RI GHT (if back right

int strong_sensor;

/lall tollerance levels are set to 17%
float error = 0.17; //0.17

strong_sensor =Ll GHT_FRONT_LEFT; //default but shoul d never happen!!
delta front=light front L- Ilght front R;

del ta_back =light_back L -I|ght back_R;

tol erance front= (int)((float)(light_ Tfront L + light front R)*0.5*error);
tol erance_back = (int)((float)(light _back L + light_back R)*0.5*error);

/1is back or front light is stronger?
if( (light_front_L+light_front_R) <= (light_back_L+light_back_R) ){

[ I'which one of front sensors gets nore |ight?

if(abs(delta front) > tolerance front){
if(delta_front>0){strong_sensor=LI GHT_FRONT_RI GHT; }
el se {strong_sensor=LI GAHT_FRONT_LEFT; }

}//the sensors get al nbst the sane |ight.
el se{strong_sensor =FRONT_STRONG_SENSCRS,; }

/I back sensors get nore |ight
}el se{

[ Iwhi ch one of back sensors gets nore |ight?

i f (abs(delta_back) > tol erance_back){
/Iback right is getting nore |ight
i f(delta back>0){strong_sensor=LI GHT_BACK Rl GHT; }
/I back left is getting nore |ight
el se {strong_sensor=LI GHT_BACK LEFT; }

}//end if
el se{strong_sensor =BACK_STRONG_SENSORS; }
}//1ast else

return strong_sensor;
}//strong sensor readings

int abs(int num){
i f (num <0)
return -num,
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el se

return num
}/ 1 abs

void read_light_sensors(){

light front_ R = anal og(LI GHT_FRONT_RI GHT) ;
light front_L = anal og( LI GHT_FRONT_LEFT);
i ght _back L = anal og(LI GHT_BACK_LEFT);
light _back R = anal og(LI GHT_BACK RI GHT) ;

}//end of read_|light_sensors

[/ resol ve

int resol ve_conmmand,
int resolve_flag;

voi d resol ve(){

int current_sumnm=0;
i nt previous_sun=0;
i nt nmoved_enough=0;
float sanple rate = 15.0; //seconds
float error2=0.12; //this is the %

current _sun=light_front _R + light_front_L;
whi [ e(1){

sl eep(20.0);
previ ous_sum=current _sum;
current_sum =light_front_R + light_front_L;

noved_enough = (int)((float)(abs(current_sum- previous_sum)*error2);
/Iwe are stuck!, do sonething
i f(abs(current _sun-previous_sun) <= noved_enough) {

beep() ; beep() ; beep();

resolve_flag TRUE
resol ve_command = RESCLVE Rl GHT

sl eep(2.0);
}lend if
el se
resolve_flag = FALSE
pr|n (' D %, E: %", abs(current_sun-previous_sun), noved_enough);
intf(" cond: %\ n", resolve_flag);
}//mh|le

}//resolve

void test follow(){
int sensor;
while(1){
read_|ight _sensors();

sensor=strong_sensor _is();

printf("L: %l R %l BL: %l BR %", light_front_L,light_front_R,
|ight _back L,light back R);

10
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[lprintf("follow |: ,%l", follow.light_conmand);
printf(" s: %\ n", sensor);
sl eep(2.0);

11



