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Recently there is increasing interest in the realization of robots that are able to move
independently from human control. For this reason I realized an original software for a
small-sized robot called e-puck. This robot mounts several distance sensors and actuators.
I realized an algorithm that is able to determine the position of the robot with good
accuracy and automatically using an odometry calculation that is thesis I present in

details the realization of the original system and the tests on the e-puck robot.
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e_set_led(unsigned int led_number,

unsigned int value)
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e_led_clear()

2TO LED %47

e_set_body_led(unsigned int value)
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e_set_front_led(unsigned int value)
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e_set_speed_left(int motor_speed)
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e_set_speed_right(int motor_speed)
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e_set_steps_left(int set_steps)

BRELERATYTHICHIEET S
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e_read_ad(unsigned int channel)

WELLFroRIICTFOYT /FORINERETS

e_init_sound()
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ATvT | xS y FEAE ATvT | xJEIE yEEAE
0 0 0 0 0 0
10 34 3 10 33 3
20 66 13 20 65 12
30 96 30 30 94 29
40 122 51 40 121 52
50 147 77 50 142 76
60 160 107 60 158 106
70 170 140 70 167 138
80 173 173 80 169 172
90 170 207 90 165 202
100 160 240 100 155 235
110 144 269 110 137 264
120 122 295 120 114 288
130 96 317 130 88 309
140 66 336 140 58 322
150 34 343 150 25 330
160 0 346 160 -8 330
170 -34 345 170 40 324
180 66 333 180 -7 309
190 ~96 317 190 -100 289
200 -122 295 200 -120 265
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/R A EAMYICEY ETRBOREEEZEL TO5S A *ok/
/%% RBE&E 2011/12/15 ERE EEA *k /
/ fot - 7
#include “p30f6014A. h”
#include “e_epuck ports.h”
#include “e_init_port.h”
#include “e_led. h”
#include “e_ad _conv. h”
#include “e_motors.h”
#include “e_prox. h”
#include “e_uart_char.h”

#include <string. h>
#include <stdio.h)>
#include <math.h>

#include <stdlib. h>

#tdefine M_PI 3.14159265358979 //PREDES
#tdefine DELAY 50000 / /B =TS
#tdefine WAIT 500000 /RS D B R

Il
[/A R A 1) BEa%
U?4V®@akﬁ§#6&§ﬁﬁé*bé
//
I b : 2414vDiF d_stepr BHMOM/NEIL  d stepl: EEEBHOM/NT{L
// dv @ ORy FRESOMNEL  d_theta : Oy B35 E DM/ E(E
[/ ovrovl B EOERAEA T IR cir : A4 YDOAF
void odometry (double b, double d_stepr, double d_stepl, double cir, double *x, double *y, double
*theta)
{
double vr, vl;
double d_v, d theta;

double X, Y;
double THETA;

= kX,

= *y;
HETA = *theta;
//BNEIZ & BRBEDEE
vr=d_stepr*cir/1000;
vi=d_stepl*cir/1000;
d_v=(vr+vl)/2;
d_theta=(vr-vl) /b;

//XEERE, yEEEEDEH
X= X+d_v*cos (THETA+d_theta/2) ;
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Y= Y+d_vksin (THETA+d_theta/2) ;

*X
*y

nnu

X
Yi

THETA = THETA+d_theta;
*theta = THETA;

int main() |
long i, j; //#8Y) IR LDEH
double x,y; //XBEAE, yREAE
double wh_d=41.4; / /B D B % [mm]
double cir; // B8 @D 3 &) [mm]
double b=53; // R D1 [mm]
double stepr_now, stepr_past, d_stepr; //EEH; nBEDRTY T, n-1BEORFv S
. nBEEEn-1BEDRTY THDE
double stepl_now, stepl_past, d_stepl; //EEH; nBEDRTY T, n-1BBEORFv S
#.nEBEELn-1BEDRTY THDE
double theta; //BRy ~ih O EEE A E
int pl,pr; //EEDEHDES
char buffer[100];
//%& R DIEZE ML
x=0;
y=0;
theta=0;
stepr_past=0;
stepl_past=0;
//PEZEEH
cir=wh_d*M PI;
[/ AT LW
e_init_port(); /] R— FEZEDERIZ DL
e_init_ad_scan (ALL_ADC) ; /] THAT/TFORIERBEE 18R
e_init_uart1(); //  UART# 1152001z #1431t
/I8 NS4 bEFIFTE
for (i=1; i<WAIT; i++) |
e_set_front_led(1); /2B 54 bEAITS
}
//FELTRRA
for (i=0;i<200; i++) {
pr=200; pl=150; //EHDEESEHRE

14



e_set_speed_right (pr) ; [/ B % 3R E T EERRE A
e_set_speed_left (pl); // B % 5 E T E B L

for (j=0; j<DELAY; j++)

stepr_now=e_get steps_right () ; //EE
stepl_now=e_get_steps left(); // T -
d_stepr = stepr now - stepr_past; //HEif -
d_stepl=step|_now-step| past; //EE
stepr_past=stepr now: // B ;
stepl_past=step| now; //EE ;

[/ RA ) A THE

NnBEEDXT v I#%
NnHFEEDRX T v F#%

NnBBEN—1BBDRT v T
nEBEn—1BBORFTy I

n—1ZFHDOR T v THESH
n—1BHOR T v IHEE

odometry (b, d_stepr, d_stepl, cir, &x, &y, &theta) ;

//bluetooth# & U TPCEII=F—4 *iEY
Sprintf(buffer,"%f,%f¥n¥r¥0",x,y)Z

e_send_uart1 _char (buffer, strlen (buffer)) ;

while(e_uart1_sending()) ;

}
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