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

* SPAOFE - Sonar Perception Avoiding Objects Fuzzy
* © Copyright 2012,2013 Filippo Pardini - filippo@r

* This program is free software: you can redistribu

* under the terms of the GNU Lesser General Public

* the Free Software Foundation, either version 3 of

* [ater version.

*

* This program is distributed in the hope that it w

* but WITHOUT ANY WARRANTY;; without even the implie
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPO
* GNU Lesser General Public License for more detail

*

* You should have received a copy of the GNU Lesser

* along with this program. If not, see <http://www.

* * * * * * * *

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

This program was created by the

CodeWizardAVR V3.06 Standard

Automatic Program Generator

© Copyright 1998-2013 Pavel Haiduc, HP InfoTech s.r
http://www.hpinfotech.com

Project : XR-1 The First

SPAOFE-Sonar Perception Avoiding Objects
Version : Preliminary
Date :18/09/2013
Author : Filippo Pardini
Company : Filippo Pardini
Comments: This is the first attempt to SPAOFE engin
It is syntactically correct but it is not tested ye
| am posting this version for interested people tha
can help me to semantically verify and evaluate it.

Chip type : ATxmegal28Al
Program type : Application

AVR Core Clock frequency: 32,000000 MHz
Memory model : Small

Data Stack size : 2500

* * * * * *

Engine V0.0
obotica.eng.br *

*

te it and/or modify it *
License as published by *
the License, or any *

*

*

ill be useful, *

d warranty of *
SE. See the *
S. *

*

General Public License *
gnu.org/licenses/>.  *

* * * * * /

Fuzzy Engine

—
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#i
#i
#i
#i
#i
#i
#i

ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude

<i 0. h>
<stdi o. h>
<tw Xx. h>
<st dbool . h>
<mat h. h>
<del ay. h>
<stdlib. h>

I

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

#def i ne
#def i ne
#def i ne

#def i ne
#def i ne

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

#def i ne

SPAOFE

zone 1.0

zzero 0.0

zor(a,b) ((a) > (b) ? (a) : (b))
zand(a, b) ((a) < (b) ? (a) : (b))
znot (a) (zone+zzero-a)

N_Sonar 8 /I Number of ultrasonic sensor
infinito 65535 //Infinity distance
ei xo 33.5 /I Distance (cm) between wheels

reta up(n,x) (x - x1[n])/(x2[n]-x1[n])
reta_down(n,x) 1-(x - x1[n])/(x2[n]-x1[n])

ZE P 0]
LO Pq 1]
H Pq 2]
RB PA[ 0]
RF PA[ 1]
LF PA[ 2]
LB PA[ 3]
VLP PV 0]
LP PV[ 1]
MP PV[ 2]
HP PV[ 3]
VHP PV[ 4]

ad_aet ernum whi |l e(1)

struct sonar

{
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}s

/ Number of sensors in the ring .

unsi gned char Sonar_Nunber;

/I Distance previous reading instant of time
unsigned long int Ti_1[ N _Sonar];

/I Time elapsed since previous distance reading.
unsi gned | ong int DTi[N_Sonar];

/I Sensors 12C addresses.

unsi gned char Sonar_Addr[ N_Sonar];

/I 0 if > Minimum_Distance; 1 if <= Minimum_Distanc
unsi gned char Sonar_Condition[ N_Sonar];
/I Sensor readed distance.

unsi gned i nt Sonar_Di stance[ N_Sonar];
/I Distance change

i nt Sonar_Di stance_Change[ N_Sonar];

/I Sensor individual perception direction (degrees)
fl oat Sonar_Angl e[ N_Sonar];

/I Normalized individual Perception vector value.
float Perception_Val ue[ N _Sonar];

/I General Perception change in time.

fl oat General _Perception_Change;

/I General Perception direction. (-180 to 180) degr
fl oat General _Perception_Angle;

/I Normalized General Perception Value (0 to 1).
fl oat General _Perception_Val ue;

/[l Maximum acceleration (cm/s”2).

fl oat Maxi mum Accel erati on;

/l Maximum velocity (cm/s).

fl oat Maxi mum Vel ocity;

/I Minimum velocity (cm/s).

float M nimum Vel ocity;

/l Maximum distance (cm).

fl oat Maxi mum Di st ance;

/I Minimum distance (cm).

float M nimum D stance;

/I Normal velocity (cm/s) corresponding to accelera
float Velocity;

/[Time (49 days capacity)

unsigned long int relogio = 0;
/I 9 - Stop abruptly; 10 - Stop smoothly.
unsi gned char Brake;

ees to heading

tion sector ZERO.
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/I Sectors VLP,LP,MP,HP,VHP.
float PV[5];

/I PV sector index.

unsi gned char iPV[5];

/I Number of iPVs.

unsi gned char nPV,

/I Sectors RB,RF,LF,LB.

fl oat PA[4];

/I PA sector index.

unsi gned char i PA[4];

/I Number of iPAs.

unsi gned char nPA,;

/I Sectors ZE,LO,HI.

float PC[3];

/I PC sector index.

unsi gned char iPC[3];

/I Number of iPCs.

unsi gned char nPC;

/I Steer sector index.

unsi gned char i Steer[10];
/I Corresponding cut values.
float CSteer[10];

/I Number of iSteer.

unsi gned char nSteer;

/I Acceleration sector index.

unsi gned char i Acc[10];

/I Corresponding cut values.
float CAcc[10];

/Il Number of iAcc.

unsi gned char nAcc;

/I Steer crisp value.

float Steer_Crisp;

/I Turn direction (-1 right; +1 left; O stright).
signed char Direcao;

/I Turn radius (cm) to obtain Steer_Crisp (degrees/
float Rg;

/I Acceleration crisp value.
float Acceleration_Crisp;

char Char Conv|[ 15]; /I Debug
char CStO[5]; /I Debug
char CSt1[5]; /I Debug

S).
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char CSt2[5]; /I Debug
char CSt3[5]; /I Debug
char CSt4[5]; /I Debug
char CSt5[5]; /I Debug

unsi gned i nt range_sonar_X(unsi gned char sim unsigned char ender, struct sonar sensor);

voi d
voi d
bool

bool

bool

voi d
voi d
fl oat
fl oat
fl oat
fl oat
fl oat
fl oat
fl oat
fl oat
fl oat
fl oat
fl oat
fl oat
fl oat
voi d

Gener al _Perception_Vector(struct sonar sensor);
Gener al _Perception_V_Change(struct sonar sensor);
Per cepti on_Angl e_Menber shi p(fl oat Angle);
Per cepti on_Val ue_Menber shi p(fl oat Val ue);
Per cepti on_Change_Menber shi p(fl oat Val ue);
Rul es_St eer (voi d);
Rul es_Accel eration(void);
Cutted_Defuzzy_Steer(float Xinicial,float Xfinal,float Step);
Scal ed_Defuzzy_Steer(float Xinicial,float Xfinal,float Step);
Cutted_Defuzzy_Acceleration(float Xinicial,float Xfinal,float Step,struct sonar sensor);
Scal ed_Defuzzy_Accel eration(float Xinicial,float Xfinal,float Step,struct sonar sensor);
fHR(fl oat x);
fR(fl oat Xx);
fC(float x);
fL(float x);
fHL(fl oat Xx);
fEB(fl oat Xx,struct sonar sensor);
fB(float Xx,struct sonar sensor);
fzZ(float Xx,struct sonar sensor);
fP(float Xx,struct sonar sensor);
Msect ors_Nao_Zero(fl oat *Vetor, unsi gned char Conp, unsi gned char *Indices, unsi gned char *Num);

/I

SPAOFE

/I System Clocks initialization

voi d

{

system cl ocks_ini t(void)

unsi gned char n,s;

/I Optimize for speed
#pragma opt si ze-
/I Save interrupts enabled/disabled state

S=SREC;
/I Disable interrupts
#asm("cli")
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211: /I Internal 32 kHz RC oscillator initialization
212: /I Enable the internal 32 kHz RC oscillator
213: OSC. CTRL| =0SC_RC32KEN _bn;
214 /I Wait for the internal 32 kHz RC oscillator to st abilize
215: whil e ((OSC. STATUS & OSC _RC32KRDY_bm) ==0) ;
216:
217: /I Internal 32 MHz RC oscillator initialization
218: /I Enable the internal 32 MHz RC oscillator
219: OSC. CTRL| =0SC_RC32MEN _bn;
220:
221: /I System Clock prescaler A division factor: 1
222: /I System Clock prescalers B & C division factors: B:1,C:1
223: /I ClkPer4: 32000,000 kHz
224: /I CIkPer2: 32000,000 kHz
225: /I ClkPer: 32000,000 kHz
226: /I CIkCPU: 32000,000 kHz
227: n=( CLK. PSCTRL & (~(CLK PSADIV gn | CLK PSBCDI V1 bnr | CLK PSBCDIVO_bn))) |
228: CLK PSADIV_ 1 gc | CLK PSBCDIV_1 1 gc;
229: CCP=CCP_I OREG gc;
230: CLK. PSCTRL=n;
231:
232: /I Internal 32 MHz RC osc. calibration reference cl ock source: 32.768 kHz Internal Osc.
233: OSC. DFLLCTRL&= ~( OSC_RC32MCREF_brr | OSC_RC2MCREF_bn) ;
234 /I Enable the auto-calibration of the internal 32 M Hz RC oscillator
235: DFLLRC32N. CTRL| =DFLL_ENABLE_bn;
236:
237: /I Wait for the internal 32 MHz RC oscillator to st abilize
238: whil e ((OSC. STATUS & OSC _RC32MRDY_bm) ==0) ;
239:
240: /I Select the system clock source: 32 MHz Internal RC Osc.
241 n=(CLK. CTRL & (~CLK SCLKSEL gm)) | CLK SCLKSEL_RC32M gc;
242: CCP=CCP_| OREG gc;
243: CLK. CTRL=n;
244:
245: /I Disable the unused oscillators: 2 MHz, external clock/crystal oscillator, PLL
246: OSC. CTRL&= ~(OSC_RC2MEN bnr | OSC_XOSCEN bn | OSC_PLLEN bm);
247:
248: /I CIkPer output disabled
249: PORTCFC. CLKEVOUT&= ~PORTCFG_CLKOUT_grm;
250: /I Restore interrupts enabled/disabled state
251: SREC=s;
252: /I Restore optimization for size if needed
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#pragm optsi ze_defaul t

}

/I Ports initialization
void ports_init(void)
{
/I PORTA initialization
/I OUT register
PORTA. OUT=0x00;
/l Pin0: Input
/I Pin1: Input
/I Pin2: Input
/I Pin3: Input
/I Pind: Input
/I Pin5: Input
/I Pin6: Input
/I Pin7: Input
PORTA. DI R=0x00;
/I Pin0 Output/Pull configuration: Totempole/No
/I Pin0O Input/Sense configuration: Sense both edges
/I Pin0 Inverted: Off
/I Pin0 Slew Rate Limitation: Off
PORTA. PI NOCTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
/I Pinl Output/Pull configuration: Totempole/No
/I Pinl Input/Sense configuration: Sense both edges
/I Pinl Inverted: Off
/I Pinl Slew Rate Limitation: Off
PORTA. Pl NLCTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
/I Pin2 Output/Pull configuration: Totempole/No
/I Pin2 Input/Sense configuration: Sense both edges
/I Pin2 Inverted: Off
/I Pin2 Slew Rate Limitation: Off
PORTA. Pl N2CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
/I Pin3 Output/Pull configuration: Totempole/No
/I Pin3 Input/Sense configuration: Sense both edges
/I Pin3 Inverted: Off
/I Pin3 Slew Rate Limitation: Off
PORTA. PI N3CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
/I Pin4 Output/Pull configuration: Totempole/No
/I Pin4 Input/Sense configuration: Sense both edges
/I Pin4 Inverted: Off
/I Pin4 Slew Rate Limitation: Off
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295: PORTA. Pl NACTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
296: /I Pin5 Output/Pull configuration: Totempole/No
297: /I Pin5 Input/Sense configuration: Sense both edges
298: /I Pin5 Inverted: Off
299: /I Pin5 Slew Rate Limitation: Off
300: PORTA. PI N5CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
301: /I Pin6 Output/Pull configuration: Totempole/No
302: /I Pin6 Input/Sense configuration: Sense both edges
303: /I Pin6 Inverted: Off
304: /I Pin6 Slew Rate Limitation: Off
305: PORTA. PI N6CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
306: /I Pin7 Output/Pull configuration: Totempole/No
307: /I Pin7 Input/Sense configuration: Sense both edges
308: /I Pin7 Inverted: Off
309: /I Pin7 Slew Rate Limitation: Off
310: PORTA. PI N7CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
311: /Il Interrupt O level: Disabled
312: /I Interrupt 1 level: Disabled
313: PORTA. | NTCTRL=( PORTA. | NTCTRL & (~( PORT_I NT1LVL_gn | PORT_I NTOLVL_gm))) |
314: PORT_I NT1LVL_OFF_gc | PORT_I NTOLVL_OFF_gc;
315: /I Pin0 Pin Change interrupt 0: Off
316: /I Pin1 Pin Change interrupt 0: Off
317: /I Pin2 Pin Change interrupt 0: Off
318: /I Pin3 Pin Change interrupt 0: Off
319: /I Pin4 Pin Change interrupt 0: Off
320: /I Pin5 Pin Change interrupt 0: Off
321: /I Pin6 Pin Change interrupt 0: Off
322: /I Pin7 Pin Change interrupt 0: Off
323: PORTA. | NTOMASK=0x00;
324: /I Pin0 Pin Change interrupt 1: Off
325: /I Pin1 Pin Change interrupt 1: Off
326: /I Pin2 Pin Change interrupt 1: Off
327: /I Pin3 Pin Change interrupt 1: Off
328: /I Pind Pin Change interrupt 1: Off
329: /I Pin5 Pin Change interrupt 1: Off
330: /I Pin6 Pin Change interrupt 1: Off
331: /I Pin7 Pin Change interrupt 1: Off
332: PORTA. | NT1MASK=0x00;
333:
334: /l PORTB initialization
335: /I OUT register
336: PORTB. QUT=0x00;
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/l Pin0: Input

/I Pin1: Input

/I Pin2: Input

/I Pin3: Input

/I Pind: Input

/I Pin5: Input

/I Pin6: Input

/I Pin7: Input

PORTB. DI R=0x00;

/I Pin0 Output/Pull configuration: Totempole/No
/I Pin0O Input/Sense configuration: Sense both edges
/I Pin0 Inverted: Off

/I Pin0O Slew Rate Limitation: Off

PORTB. Pl NOCTRL=PORT_OPC_TOTEM gc | PORT_| SC_BOTHEDGES gc;

/I Pinl Output/Pull configuration: Totempole/No

/I Pinl Input/Sense configuration: Sense both edges
/I Pinl Inverted: Off

/I Pinl Slew Rate Limitation: Off

PORTB. Pl NLCTRL=PORT_OPC_TOTEM gc | PORT_| SC_BOTHEDGES gcC;

/I Pin2 Output/Pull configuration: Totempole/No

/I Pin2 Input/Sense configuration: Sense both edges
/I Pin2 Inverted: Off

/I Pin2 Slew Rate Limitation: Off

PORTB. PI N2CTRL=PORT_OPC_TOTEM gc | PORT_| SC_BOTHEDGES gc;

/I Pin3 Output/Pull configuration: Totempole/No

/I Pin3 Input/Sense configuration: Sense both edges
/I Pin3 Inverted: Off

/I Pin3 Slew Rate Limitation: Off

PORTB. Pl N3CTRL=PORT_OPC_TOTEM gc | PORT_| SC_BOTHEDGES gc;

/I Pin4 Output/Pull configuration: Totempole/No

/I Pin4 Input/Sense configuration: Sense both edges
/I Pin4 Inverted: Off

/I Pin4 Slew Rate Limitation: Off

PORTB. PI NACTRL=PORT_OPC_TOTEM gc | PORT_| SC_BOTHEDGES gcC;

/I Pin5 Output/Pull configuration: Totempole/No

/I Pin5 Input/Sense configuration: Sense both edges
/I Pin5 Inverted: Off

/I Pin5 Slew Rate Limitation: Off

PORTB. Pl N5SCTRL=PORT_OPC_TOTEM gc | PORT_| SC_BOTHEDGES gcC;

/I Pin6 Output/Pull configuration: Totempole/No
/I Pin6 Input/Sense configuration: Sense both edges
/I Pin6 Inverted: Off
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379: /I Pin6 Slew Rate Limitation: Off
380: PORTB. PI N6CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
381: /I Pin7 Output/Pull configuration: Totempole/No
382: /I Pin7 Input/Sense configuration: Sense both edges
383: /I Pin7 Inverted: Off
384: /I Pin7 Slew Rate Limitation: Off
385: PORTB. PI N7CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
386: /Il Interrupt O level: Disabled
387: /I Interrupt 1 level: Disabled
388: PORTB. | NTCTRL=( PORTB. | NTCTRL & (~( PORT_I NT1LVL_gn | PORT_I NTOLVL_gm))) |
389: PORT_I NT1LVL_OFF_gc | PORT_I NTOLVL_OFF_gc;
390: /I Pin0 Pin Change interrupt 0: Off
391: /I Pin1 Pin Change interrupt 0: Off
392: /I Pin2 Pin Change interrupt 0: Off
393: /I Pin3 Pin Change interrupt 0: Off
394: /I Pin4 Pin Change interrupt 0: Off
395: /I Pin5 Pin Change interrupt 0: Off
396: /I Pin6 Pin Change interrupt 0: Off
397: /I Pin7 Pin Change interrupt 0: Off
398: PORTB. | NTOMASK=0x00;
399: /I Pin0 Pin Change interrupt 1: Off
400: /I Pin1 Pin Change interrupt 1: Off
401: /I Pin2 Pin Change interrupt 1: Off
402: /I Pin3 Pin Change interrupt 1: Off
403: /I Pin4 Pin Change interrupt 1: Off
404: /I Pin5 Pin Change interrupt 1: Off
405: /I Pin6 Pin Change interrupt 1: Off
406: /I Pin7 Pin Change interrupt 1: Off
407: PORTB. | NT1MASK=0x00;
408:
409: /l PORTC initialization
410: /I OUT register
411: PORTC. QUT=0x00;
412: /[ Pin0: Input
413: /I Pinl: Input
414 /I Pin2: Input
415: /I Pin3: Input
416: /I Pin4: Input
417: /[ Pin5: Input
418: /[ Pin6: Input
419: /I Pin7: Input
420: PORTC. DI R=0x00;
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/I Pin0 Output/Pull configuration: Totempole/No

/I Pin0O Input/Sense configuration: Sense both edges
/I Pin0 Inverted: Off

/I Pin0 Slew Rate Limitation: Off

PORTC. Pl NOCTRL=PORT_OPC_TOTEM gc | PORT_| SC_BOTHEDGES gc;

/I Pin1 Output/Pull configuration: Totempole/No

/I Pinl Input/Sense configuration: Sense both edges
/I Pinl Inverted: Off

/I Pinl Slew Rate Limitation: Off

PORTC. Pl NLCTRL=PORT_OPC_TOTEM gc | PORT_| SC_BOTHEDGES gc;

/I Pin2 Output/Pull configuration: Totempole/No

/I Pin2 Input/Sense configuration: Sense both edges
/I Pin2 Inverted: Off

/I Pin2 Slew Rate Limitation: Off

PORTC. Pl N2CTRL=PORT_OPC_TOTEM gc | PORT_| SC_BOTHEDGES gcC;

/I Pin3 Output/Pull configuration: Totempole/No

/I Pin3 Input/Sense configuration: Sense both edges
/I Pin3 Inverted: Off

/I Pin3 Slew Rate Limitation: Off

PORTC. Pl N3CTRL=PORT_OPC_TOTEM gc | PORT_| SC_BOTHEDGES gc;

/I Pin4 Output/Pull configuration: Totempole/No

/I Pin4 Input/Sense configuration: Sense both edges
/I Pin4 Inverted: Off

/I Pin4 Slew Rate Limitation: Off

PORTC. Pl NACTRL=PORT_OPC_TOTEM gc | PORT_| SC_BOTHEDGES gcC;

/I Pin5 Output/Pull configuration: Totempole/No

/I Pin5 Input/Sense configuration: Sense both edges
/I Pin5 Inverted: Off

/I Pin5 Slew Rate Limitation: Off

PORTC. P N5SCTRL=PORT_OPC_TOTEM gc | PORT_| SC_BOTHEDGES gcC;

/I Pin6 Output/Pull configuration: Totempole/No

/I Pin6 Input/Sense configuration: Sense both edges
/I Pin6 Inverted: Off

/I Pin6 Slew Rate Limitation: Off

PORTC. Pl N6CTRL=PORT_OPC_TOTEM gc | PORT_| SC_BOTHEDGES gcC;

/I Pin7 Output/Pull configuration: Totempole/No

/I Pin7 Input/Sense configuration: Sense both edges
/I Pin7 Inverted: Off

/I Pin7 Slew Rate Limitation: Off

PORTC. Pl N7CTRL=PORT_OPC_TOTEM gc | PORT_| SC_BOTHEDGES gcC;

/Il Interrupt O level: Disabled
/I Interrupt 1 level: Disabled
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463: PORTC. | NTCTRL=( PORTC. | NTCTRL & (~( PORT_I NT1LVL_gnm | PORT_I NTOLVL_gm))) |
464: PORT_I NT1LVL_OFF_gc | PORT_I NTOLVL_OFF_gc;
465: /I Pin0 Pin Change interrupt 0: Off
466: /I Pin1 Pin Change interrupt 0: Off
467: /I Pin2 Pin Change interrupt 0: Off
468: /I Pin3 Pin Change interrupt 0: Off
469: /I Pind Pin Change interrupt 0: Off
470: /I Pin5 Pin Change interrupt 0: Off
471: /I Pin6 Pin Change interrupt 0: Off
472: /I Pin7 Pin Change interrupt 0: Off
473: PORTC. | NTOMASK=0x00;
474: /I Pin0 Pin Change interrupt 1: Off
475: /I Pin1 Pin Change interrupt 1: Off
476: /I Pin2 Pin Change interrupt 1: Off
477: /I Pin3 Pin Change interrupt 1: Off
478: /I Pind Pin Change interrupt 1: Off
479: /I Pin5 Pin Change interrupt 1: Off
480: /I Pin6 Pin Change interrupt 1: Off
481: /I Pin7 Pin Change interrupt 1: Off
482: PORTC. | NT1MASK=0x00;
483:
484: /[ PORTD initialization
485: /I OUT register
486: PORTD. QUT=0x00;
487 /I Pin0: Input
488: /I Pinl: Input
489: /I Pin2: Input
490: /I Pin3: Input
491 /I Pin4: Input
492: /[ Pin5: Input
493: /[ Pin6: Input
494: /I Pin7: Input
495: PORTD. DI R=0x00;
496: /I Pin0 Output/Pull configuration: Totempole/No
497: /I Pin0O Input/Sense configuration: Sense both edges
498: /I Pin0 Inverted: Off
499: /I Pin0O Slew Rate Limitation: Off
500: PORTD. PI NOCTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
501: /I Pin1 Output/Pull configuration: Totempole/No
502: /I Pinl Input/Sense configuration: Sense both edges
503: /I Pinl Inverted: Off
504: /I Pin1 Slew Rate Limitation: Off
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505: PORTD. Pl NLCTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
506: /I Pin2 Output/Pull configuration: Totempole/No
507: /I Pin2 Input/Sense configuration: Sense both edges
508: /I Pin2 Inverted: Off
509: /I Pin2 Slew Rate Limitation: Off
510: PORTD. PI N2CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
511: /I Pin3 Output/Pull configuration: Totempole/No
512: /I Pin3 Input/Sense configuration: Sense both edges
513: /I Pin3 Inverted: Off
514: /I Pin3 Slew Rate Limitation: Off
515: PORTD. Pl N3CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
516: /I Pind Output/Pull configuration: Totempole/No
517: /I Pin4 Input/Sense configuration: Sense both edges
518: /I Pin4 Inverted: Off
519: /I Pin4 Slew Rate Limitation: Off
520: PORTD. Pl MACTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
521: /I Pin5 Output/Pull configuration: Totempole/No
522: /I Pin5 Input/Sense configuration: Sense both edges
523: /I Pin5 Inverted: Off
524 /I Pin5 Slew Rate Limitation: Off
525: PORTD. PI N5CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
526: /I Pin6 Output/Pull configuration: Totempole/No
527: /I Pin6 Input/Sense configuration: Sense both edges
528: /I Pin6 Inverted: Off
529: /I Pin6 Slew Rate Limitation: Off
530: PORTD. PI N6CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
531: /I Pin7 Output/Pull configuration: Totempole/No
532: /I Pin7 Input/Sense configuration: Sense both edges
533: /I Pin7 Inverted: Off
534: /I Pin7 Slew Rate Limitation: Off
535: PORTD. Pl N7CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
536: /Il Interrupt O level: Disabled
537: /I Interrupt 1 level: Disabled
538: PORTD. | NTCTRL=( PORTD. | NTCTRL & (~(PORT_I NT1LVL_gn | PORT_I NTOLVL_gm))) |
539: PORT_| NT1LVL_OFF_gc | PORT_I NTOLVL_OFF_gc;
540: /I Pin0 Pin Change interrupt 0: Off
541: /I Pin1 Pin Change interrupt 0: Off
542: /I Pin2 Pin Change interrupt 0: Off
543: /I Pin3 Pin Change interrupt 0: Off
544 /I Pind Pin Change interrupt 0: Off
545: /I Pin5 Pin Change interrupt 0: Off
546: /I Pin6 Pin Change interrupt 0: Off
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547: /I Pin7 Pin Change interrupt 0: Off
548: PORTD. | NTOMASK=0x00;
549: /I Pin0 Pin Change interrupt 1: Off
550: /I Pin1 Pin Change interrupt 1: Off
551: /I Pin2 Pin Change interrupt 1: Off
552: /I Pin3 Pin Change interrupt 1: Off
553: /I Pind Pin Change interrupt 1: Off
554 /I Pin5 Pin Change interrupt 1: Off
555: /I Pin6 Pin Change interrupt 1: Off
556: /I Pin7 Pin Change interrupt 1: Off
557: PORTD. | NT1LMASK=0x00;
558:
559: /I PORTE initialization
560: /I OUT register
561: PORTE. QUT=0x00;
562: /[ Pin0: Input
563: /I Pinl: Input
564: /I Pin2: Input
565: /I Pin3: Input
566: /I Pin4: Input
567: /[ Pin5: Input
568: /I Pin6: Input
569: /I Pin7: Input
570: PORTE. DI R=0x00;
571: /I Pin0 Output/Pull configuration: Totempole/No
572: /I Pin0O Input/Sense configuration: Sense both edges
573: /I Pin0 Inverted: Off
574 /I Pin0 Slew Rate Limitation: Off
575: PORTE. PI NOCTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
576: /I Pin1 Output/Pull configuration: Totempole/No
577: /I Pinl Input/Sense configuration: Sense both edges
578: /I Pinl Inverted: Off
579: /I Pinl Slew Rate Limitation: Off
580: PORTE. PI NLCTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
581: /I Pin2 Output/Pull configuration: Totempole/No
582: /I Pin2 Input/Sense configuration: Sense both edges
583: /I Pin2 Inverted: Off
584: /I Pin2 Slew Rate Limitation: Off
585: PORTE. PI N2CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
586: /I Pin3 Output/Pull configuration: Totempole/No
587: /I Pin3 Input/Sense configuration: Sense both edges
588: /I Pin3 Inverted: Off
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589: /I Pin3 Slew Rate Limitation: Off
590: PORTE. PI NSCTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
591: /I Pin4d Output/Pull configuration: Totempole/No
592: /I Pin4 Input/Sense configuration: Sense both edges
593: /I Pin4d Inverted: Off
594 /I Pin4 Slew Rate Limitation: Off
595: PORTE. Pl NACTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
596: /I Pin5 Output/Pull configuration: Totempole/No
597: /I Pin5 Input/Sense configuration: Sense both edges
598: /I Pin5 Inverted: Off
599: /I Pin5 Slew Rate Limitation: Off
600: PORTE. PI N5SCTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
601: /I Pin6 Output/Pull configuration: Totempole/No
602: /I Pin6 Input/Sense configuration: Sense both edges
603: /I Pin6 Inverted: Off
604: /I Pin6 Slew Rate Limitation: Off
605: PORTE. PI N6CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
606: /I Pin7 Output/Pull configuration: Totempole/No
607: /I Pin7 Input/Sense configuration: Sense both edges
608: /I Pin7 Inverted: Off
609: /I Pin7 Slew Rate Limitation: Off
610: PORTE. PI N7CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
611: /I Interrupt O level: Disabled
612: /I Interrupt 1 level: Disabled
613: PORTE. | NTCTRL=( PORTE. | NTCTRL & (~(PORT_I NT1LVL_gnm | PORT_I NTOLVL_gm))) |
614: PORT_I NT1LVL_OFF_gc | PORT_I NTOLVL_OFF_gc;
615: /I Pin0 Pin Change interrupt 0: Off
616: /I Pin1 Pin Change interrupt 0: Off
617: /I Pin2 Pin Change interrupt 0: Off
618: /I Pin3 Pin Change interrupt 0: Off
619: /I Pin4 Pin Change interrupt 0: Off
620: /I Pin5 Pin Change interrupt 0: Off
621: /I Pin6 Pin Change interrupt 0: Off
622: /I Pin7 Pin Change interrupt 0: Off
623: PORTE. | NTOMASK=0x00;
624 /I Pin0 Pin Change interrupt 1: Off
625: /I Pin1 Pin Change interrupt 1: Off
626: /I Pin2 Pin Change interrupt 1: Off
627: /I Pin3 Pin Change interrupt 1: Off
628: /I Pin4 Pin Change interrupt 1: Off
629: /I Pin5 Pin Change interrupt 1: Off
630: /I Pin6 Pin Change interrupt 1: Off
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631: /I Pin7 Pin Change interrupt 1: Off
632: PORTE. | NT1LMASK=0x00;
633:
634: /I PORTF initialization
635: /I OUT register
636: PORTF. QUT=0x08;
637: /[ Pin0: Input
638: /I Pinl: Input
639: /I Pin2: Input
640: /I Pin3: Output
641: /I Pin4: Input
642: /I Pin5: Input
643: /[ Pin6: Input
644: /I Pin7: Input
645: PORTF. DI R=0x08;
646: /I Pin0 Output/Pull configuration: Totempole/No
647: /I Pin0O Input/Sense configuration: Sense both edges
648: /I Pin0 Inverted: Off
649: /I Pin0O Slew Rate Limitation: Off
650: PORTF. PI NOCTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
651: /I Pin1 Output/Pull configuration: Totempole/No
652: /I Pinl Input/Sense configuration: Sense both edges
653: /I Pinl Inverted: Off
654: /I Pinl Slew Rate Limitation: Off
655: PORTF. PI NLCTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
656: /I Pin2 Output/Pull configuration: Totempole/No
657: /I Pin2 Input/Sense configuration: Sense both edges
658: /I Pin2 Inverted: Off
659: /I Pin2 Slew Rate Limitation: Off
660: PORTF. Pl N2CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
661: /I Pin3 Output/Pull configuration: Totempole/No
662: /I Pin3 Input/Sense configuration: Sense both edges
663: /I Pin3 Inverted: Off
664: /I Pin3 Slew Rate Limitation: Off
665: PORTF. PI N3CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
666: /I Pind Output/Pull configuration: Totempole/No
667: /I Pin4 Input/Sense configuration: Sense both edges
668: /I Pin4 Inverted: Off
669: /I Pin4 Slew Rate Limitation: Off
670: PORTF. Pl NACTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
671: /I Pin5 Output/Pull configuration: Totempole/No
672: /I Pin5 Input/Sense configuration: Sense both edges
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673: /I Pin5 Inverted: Off
674: /I Pin5 Slew Rate Limitation: Off
675: PORTF. PI N5SCTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
676: /I Pin6 Output/Pull configuration: Totempole/No
677: /I Pin6 Input/Sense configuration: Sense both edges
678: /I Pin6 Inverted: Off
679: /I Pin6 Slew Rate Limitation: Off
680: PORTF. PI N6CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
681: /I Pin7 Output/Pull configuration: Totempole/No
682: /I Pin7 Input/Sense configuration: Sense both edges
683: /I Pin7 Inverted: Off
684: /I Pin7 Slew Rate Limitation: Off
685: PORTF. PI N7CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
686: Il Interrupt O level: Disabled
687: /I Interrupt 1 level: Disabled
688: PORTF. | NTCTRL=( PORTF. | NTCTRL & (~(PORT_I NT1LVL_gn | PORT_I NTOLVL_gm))) |
689: PORT_I NT1LVL_OFF_gc | PORT_I NTOLVL_OFF_gc;
690: /I Pin0 Pin Change interrupt 0: Off
691: /I Pin1 Pin Change interrupt 0: Off
692: /I Pin2 Pin Change interrupt 0: Off
693: /I Pin3 Pin Change interrupt 0: Off
694: /I Pin4 Pin Change interrupt 0: Off
695: /I Pin5 Pin Change interrupt 0: Off
696: /I Pin6 Pin Change interrupt 0: Off
697: /I Pin7 Pin Change interrupt 0: Off
698: PORTF. | NTOMASK=0x00;
699: /I Pin0 Pin Change interrupt 1: Off
700: /I Pin1 Pin Change interrupt 1: Off
701: /I Pin2 Pin Change interrupt 1: Off
702: /I Pin3 Pin Change interrupt 1: Off
703: /I Pind Pin Change interrupt 1: Off
704: /I Pin5 Pin Change interrupt 1: Off
705: /I Pin6 Pin Change interrupt 1: Off
706: /I Pin7 Pin Change interrupt 1: Off
707: PORTF. | NT1MASK=0x00;
708:
709: /l PORTH initialization
710: /I OUT register
711: PORTH. QUT=0x00;
712: /[ Pin0: Input
713: /I Pinl: Input
714 /I Pin2: Input
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/I Pin3: Input

/I Pind: Input

/I Pin5: Input

/I Pin6: Input

/I Pin7: Input

PORTH. DI R=0x00;

/I Pin0 Output/Pull configuration: Totempole/No

/I Pin0O Input/Sense configuration: Sense both edges
/I Pin0 Inverted: Off

/I Pin0 Slew Rate Limitation: Off

PORTH. Pl NOCTRL=PORT_OPC_TOTEM gc | PORT_| SC_BOTHEDGES gc;

/I Pinl Output/Pull configuration: Totempole/No

/I Pinl Input/Sense configuration: Sense both edges
/I Pinl Inverted: Off

/I Pinl Slew Rate Limitation: Off

PORTH. Pl NLCTRL=PORT_OPC_TOTEM gc | PORT_| SC_BOTHEDGES gc;

/I Pin2 Output/Pull configuration: Totempole/No

/I Pin2 Input/Sense configuration: Sense both edges
/I Pin2 Inverted: Off

/I Pin2 Slew Rate Limitation: Off

PORTH. Pl N2CTRL=PORT_OPC_TOTEM gc | PORT_| SC_BOTHEDGES gc;

/I Pin3 Output/Pull configuration: Totempole/No

/I Pin3 Input/Sense configuration: Sense both edges
/I Pin3 Inverted: Off

/I Pin3 Slew Rate Limitation: Off

PORTH. Pl N3CTRL=PORT_OPC_TOTEM gc | PORT_| SC_BOTHEDGES gcC;

/I Pin4 Output/Pull configuration: Totempole/No

/I Pin4 Input/Sense configuration: Sense both edges
/I Pin4 Inverted: Off

/I Pin4 Slew Rate Limitation: Off

PORTH. Pl NACTRL=PORT_OPC_TOTEM gc | PORT_| SC_BOTHEDGES gcC;

/I Pin5 Output/Pull configuration: Totempole/No

/I Pin5 Input/Sense configuration: Sense both edges
/I Pin5 Inverted: Off

/I Pin5 Slew Rate Limitation: Off

PORTH. PI NSCTRL=PORT_OPC_TOTEM gc | PORT_| SC_BOTHEDGES gcC;

/I Pin6 Output/Pull configuration: Totempole/No

/I Pin6 Input/Sense configuration: Sense both edges
/I Pin6 Inverted: Off

/I Pin6 Slew Rate Limitation: Off

PORTH. PI N6CTRL=PORT_OPC_TOTEM gc | PORT_| SC_BOTHEDGES gc;

/I Pin7 Output/Pull configuration: Totempole/No

PSPad editor 4.5.7 (2450) www.pspad.com

31/10/2013 14:13:12

Filippo



SPAOFE.c Péagina:19/60

C:\Users\Filippo\Desktop\ Ultima alterag&o: 31/10/2013 14:11:36
757: /I Pin7 Input/Sense configuration: Sense both edges
758: /I Pin7 Inverted: Off
759: /I Pin7 Slew Rate Limitation: Off
760: PORTH. PI N7CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
761: /Il Interrupt O level: Disabled
762: /I Interrupt 1 level: Disabled
763: PORTH. | NTCTRL=( PORTH. | NTCTRL & (~( PORT_I NT1LVL_gnm | PORT_I NTOLVL_gm))) |
764: PORT_I NT1LVL_OFF_gc | PORT_I NTOLVL_OFF_gc;
765: /I Pin0 Pin Change interrupt 0: Off
766: /I Pin1 Pin Change interrupt 0: Off
767: /I Pin2 Pin Change interrupt 0: Off
768: /I Pin3 Pin Change interrupt 0: Off
769: /I Pin4 Pin Change interrupt 0: Off
770: /I Pin5 Pin Change interrupt 0: Off
771: /I Pin6 Pin Change interrupt 0: Off
772: /I Pin7 Pin Change interrupt 0: Off
773: PORTH. | NTOMASK=0x00;
774 /I Pin0 Pin Change interrupt 1: Off
775: /I Pin1 Pin Change interrupt 1: Off
776: /I Pin2 Pin Change interrupt 1: Off
777: /I Pin3 Pin Change interrupt 1: Off
778: /I Pind Pin Change interrupt 1: Off
779: /I Pin5 Pin Change interrupt 1: Off
780: /I Pin6 Pin Change interrupt 1: Off
781: /I Pin7 Pin Change interrupt 1: Off
782: PORTH. | NT1MASK=0x00;
783:
784: /l PORTJ initialization
785: /I OUT register
786: PORTJ. QUT=0x00;
787: /[ Pin0: Input
788: /I Pinl: Input
789: /I Pin2: Input
790: /I Pin3: Input
791: /I Pin4: Input
792: /[ Pin5: Input
793: /[ Pin6: Input
794 /[ Pin7: Input
795: PORTJ. DI R=0x00;
796: /I Pin0 Output/Pull configuration: Totempole/No
797: /I Pin0O Input/Sense configuration: Sense both edges
798: /I Pin0 Inverted: Off
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799: /I Pin0 Slew Rate Limitation: Off
800: PORTJ. PI NOCTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
801: /I Pin1 Output/Pull configuration: Totempole/No
802: /I Pinl Input/Sense configuration: Sense both edges
803: /I Pinl Inverted: Off
804: /I Pinl Slew Rate Limitation: Off
805: PORTJ. Pl NLCTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
806: /I Pin2 Output/Pull configuration: Totempole/No
807: /I Pin2 Input/Sense configuration: Sense both edges
808: /I Pin2 Inverted: Off
809: /I Pin2 Slew Rate Limitation: Off
810: PORTJ. Pl N2CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
811: /I Pin3 Output/Pull configuration: Totempole/No
812: /I Pin3 Input/Sense configuration: Sense both edges
813: /I Pin3 Inverted: Off
814: /I Pin3 Slew Rate Limitation: Off
815: PORTJ. PI N3CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
816: /I Pind Output/Pull configuration: Totempole/No
817: /I Pin4 Input/Sense configuration: Sense both edges
818: /I Pin4 Inverted: Off
819: /I Pin4 Slew Rate Limitation: Off
820: PORTJ. Pl MACTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
821: /I Pin5 Output/Pull configuration: Totempole/No
822: /I Pin5 Input/Sense configuration: Sense both edges
823: /I Pin5 Inverted: Off
824: /I Pin5 Slew Rate Limitation: Off
825: PORTJ. PI N5CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
826: /I Pin6 Output/Pull configuration: Totempole/No
827: /I Pin6 Input/Sense configuration: Sense both edges
828: /I Pin6 Inverted: Off
829: /I Pin6 Slew Rate Limitation: Off
830: PORTJ. PI N6CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
831: /I Pin7 Output/Pull configuration: Totempole/No
832: /I Pin7 Input/Sense configuration: Sense both edges
833: /I Pin7 Inverted: Off
834: /I Pin7 Slew Rate Limitation: Off
835: PORTJ. PI N7CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
836: /Il Interrupt O level: Disabled
837: /I Interrupt 1 level: Disabled
838: PORTJ. | NTCTRL=( PORTJ. | NTCTRL & (~(PORT_I NT1LVL_gn | PORT_I NTOLVL_gm))) |
839: PORT_| NT1LVL_OFF_gc | PORT_I NTOLVL_OFF_gc;
840: /I Pin0 Pin Change interrupt 0: Off
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841: /I Pin1 Pin Change interrupt 0: Off
842: /I Pin2 Pin Change interrupt 0: Off
843: /I Pin3 Pin Change interrupt 0: Off
844 /I Pin4 Pin Change interrupt 0: Off
845: /I Pin5 Pin Change interrupt 0: Off
846: /I Pin6 Pin Change interrupt 0: Off
847: /I Pin7 Pin Change interrupt 0: Off
848: PORTJ. | NTOMASK=0x00;
849: /I Pin0 Pin Change interrupt 1: Off
850: /I Pin1 Pin Change interrupt 1: Off
851: /I Pin2 Pin Change interrupt 1: Off
852: /I Pin3 Pin Change interrupt 1: Off
853: /I Pind Pin Change interrupt 1: Off
854: /I Pin5 Pin Change interrupt 1: Off
855: /I Pin6 Pin Change interrupt 1: Off
856: /I Pin7 Pin Change interrupt 1: Off
857: PORTJ. | NT1MASK=0x00;
858:
859: /I PORTK initialization
860: /I OUT register
861: PORTK. QUT=0x00;
862: /I Pin0: Input
863: /I Pinl: Input
864: /I Pin2: Input
865: /I Pin3: Input
866: /I Pin4: Input
867: /[ Pin5: Input
868: /[ Pin6: Input
869: /I Pin7: Input
870: PORTK. DI R=0x00;
871: /I Pin0 Output/Pull configuration: Totempole/No
872: /I Pin0O Input/Sense configuration: Sense both edges
873: /I Pin0 Inverted: Off
874 /I Pin0O Slew Rate Limitation: Off
875: PORTK. PI NOCTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
876: /I Pin1 Output/Pull configuration: Totempole/No
877: /I Pinl Input/Sense configuration: Sense both edges
878: /I Pinl Inverted: Off
879: /I Pin1 Slew Rate Limitation: Off
880: PORTK. PI NLCTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
881: /I Pin2 Output/Pull configuration: Totempole/No
882: /I Pin2 Input/Sense configuration: Sense both edges
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883: /I Pin2 Inverted: Off
884: /I Pin2 Slew Rate Limitation: Off
885: PORTK. PI N2CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
886: /I Pin3 Output/Pull configuration: Totempole/No
887: /I Pin3 Input/Sense configuration: Sense both edges
888: /I Pin3 Inverted: Off
889: /I Pin3 Slew Rate Limitation: Off
890: PORTK. PI N3CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
891: /I Pind Output/Pull configuration: Totempole/No
892: /I Pin4 Input/Sense configuration: Sense both edges
893: /I Pin4 Inverted: Off
894: /I Pin4 Slew Rate Limitation: Off
895: PORTK. Pl NACTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
896: /I Pin5 Output/Pull configuration: Totempole/No
897: /I Pin5 Input/Sense configuration: Sense both edges
898: /I Pin5 Inverted: Off
899: /I Pin5 Slew Rate Limitation: Off
900: PORTK. PI N5CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
901: /I Pin6 Output/Pull configuration: Totempole/No
902: /I Pin6 Input/Sense configuration: Sense both edges
903: /I Pin6 Inverted: Off
904: /I Pin6 Slew Rate Limitation: Off
905: PORTK. PI N6CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
906: /I Pin7 Output/Pull configuration: Totempole/No
907: /I Pin7 Input/Sense configuration: Sense both edges
908: /I Pin7 Inverted: Off
909: /I Pin7 Slew Rate Limitation: Off
910: PORTK. PI N7CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
911: /Il Interrupt O level: Disabled
912: /I Interrupt 1 level: Disabled
913: PORTK. | NTCTRL=( PORTK. | NTCTRL & (~(PORT_I NT1LVL_gn | PORT_I NTOLVL_gm))) |
914: PORT_| NT1LVL_OFF_gc | PORT_I NTOLVL_OFF_gc;
915: /I Pin0 Pin Change interrupt 0: Off
916: /I Pin1 Pin Change interrupt 0: Off
917: /I Pin2 Pin Change interrupt 0: Off
918: /I Pin3 Pin Change interrupt 0: Off
919: /I Pin4 Pin Change interrupt 0: Off
920: /I Pin5 Pin Change interrupt 0: Off
921: /I Pin6 Pin Change interrupt 0: Off
922: /I Pin7 Pin Change interrupt 0: Off
923: PORTK. | NTOMASK=0x00;
924 /I Pin0 Pin Change interrupt 1: Off
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925: /I Pin1 Pin Change interrupt 1: Off
926: /I Pin2 Pin Change interrupt 1: Off
927: /I Pin3 Pin Change interrupt 1: Off
928: /I Pind Pin Change interrupt 1: Off
929: /I Pin5 Pin Change interrupt 1: Off
930: /I Pin6 Pin Change interrupt 1: Off
931: /I Pin7 Pin Change interrupt 1: Off
932: PORTK. | NTLMASK=0x00;
933:
934: /[ PORTAQ initialization
935: /I OUT register
936: PORTC. QUT=0x00;
937: /[ Pin0: Input
938: /I Pinl: Input
939: /I Pin2: Input
940: /I Pin3: Input
941.: PORTC. DI R=0x00;
942: /I Pin0 Output/Pull configuration: Totempole/No
943: /I Pin0O Input/Sense configuration: Sense both edges
944: /I Pin0 Inverted: Off
945: /I Pin0 Slew Rate Limitation: Off
946: PORTC. PI NOCTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
947: /I Pinl Output/Pull configuration: Totempole/No
948: /I Pinl Input/Sense configuration: Sense both edges
949: /I Pinl Inverted: Off
950: /I Pinl Slew Rate Limitation: Off
951: PORTC. PI NLCTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
952: /I Pin2 Output/Pull configuration: Totempole/No
953: /I Pin2 Input/Sense configuration: Sense both edges
954: /I Pin2 Inverted: Off
955: /I Pin2 Slew Rate Limitation: Off
956: PORTC. PI N2CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
957: /I Pin3 Output/Pull configuration: Totempole/No
958: /I Pin3 Input/Sense configuration: Sense both edges
959: /I Pin3 Inverted: Off
960: /I Pin3 Slew Rate Limitation: Off
961: PORTC. PI N3CTRL=PORT_OPC_TOTEM gc | PORT_I SC_BOTHEDGES gc;
962: /Il Interrupt O level: Disabled
963: /I Interrupt 1 level: Disabled
964: PORTC. | NTCTRL=( PORTC. | NTCTRL & (~(PORT_I NT1LVL_gn | PORT_I NTOLVL_gm))) |
965: PORT_| NT1LVL_OFF_gc | PORT_I NTOLVL_OFF_gc;
966: /I Pin0 Pin Change interrupt 0: Off
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/I Pin1 Pin Change interrupt O:
/I Pin2 Pin Change interrupt O:
/I Pin3 Pin Change interrupt O:

PORTGC. | NTOMASK=0x00;

/I Pin0 Pin Change interrupt 1:
/I Pin1 Pin Change interrupt 1:
/I Pin2 Pin Change interrupt 1:
/I Pin3 Pin Change interrupt 1:

PORTGC. | NT1MASK=0x00;

/I PORTR initialization
/I OUT register
PORTR. QUT=0x00;

/l Pin0O: Input

/I Pin1: Input

PORTR. DI R=0x00;

Off
Off
Off

Off
Off
Off
Off

/I Pin0 Output/Pull configuration: Totempole/No
/I Pin0O Input/Sense configuration: Sense both edges

/I Pin0 Inverted: Off

/I Pin0 Slew Rate Limitation: Off

PORTR. PI NOCTRL=PORT_OPC_TOTEM gc |

/I Pinl Output/Pull configuration: Totempole/No
/I Pinl Input/Sense configuration: Sense both edges

/l Pinl Inverted: Off

/I Pinl Slew Rate Limitation: Off

PORTR. Pl NLCTRL=PORT_OPC_TOTEM gc |

/Il Interrupt O level: Disabled
/I Interrupt 1 level: Disabled

PORTR. | NTCTRL=( PORTR. | NTCTRL & (~( PORT_I NT1LVL_gn |

PORT | NT1LVL_OFF gc |

// Pin0 Pin Change interrupt O:
/I Pin1 Pin Change interrupt O:

PORTR. | NTOMASK=0x00;

// Pin0 Pin Change interrupt 1:
/I Pin1 Pin Change interrupt 1:

PORTR. | NT1MASK=0x00;
}

/I Virtual Ports initialization
voi d vports_init(void)

{

/I PORTA mapped to VPORTO

Off
Off

Off
Off

PORT_| NTOLVL_OFF_gc;

PORT_| SC_BOTHEDGES gc;

PORT_| SC_BOTHEDGES gc;

PORT_| NTOLVL_gm)))
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}

/I PORTB mapped to VPORT1
PORTCFC. VPCTRLA=PORTCFG_VP1MAP_PORTB_gc
/I PORTC mapped to VPORT2
/I PORTD mapped to VPORT3
PORTCFC. VPCTRLB=PORTCFG_VP3MAP_PORTD gc

/I Disable a Timer/Counter type 1
void tcl_di sabl e(TCl_t *ptc)

}

/I Timer/Counter off

pt c- >CTRLA=(pt c- >CTRLA & (~TCl_CLKSEL gn))
/I lssue a reset command

pt c- >CTRLFSET=TC_CNMD_RESET_gc;

/Il Timer/Counter TCD1 initialization
void tcdl_init(void)

{

unsi gned char s;

/I Note: The correct PORTD direction for the Compar
/I outputs is configured in the ports_init function

/I Save interrupts enabled/disabled state

S=SREC;
/I Disable interrupts
#asn("cli")

/I Disable and reset the timer/counter just to be s

tcl _di sabl e(&TCD1);

/I Clock source: ClkPer/1

TCD1. CTRLA=( TCD1. CTRLA & (~TCl_CLKSEL_gn))

/l Mode: Normal Operation, Overflow Int./Eventon T

/I Compare/Capture on channel A: Off

/I Compare/Capture on channel B: Off

TCD1. CTRLB=( TCD1. CTRLB & (~(TC1_CCAEN bn |
TC_WGMODE_NORMAL_gc;

/I Capture event source: None
/I Capture event action: None
TCD1. CTRLD=( TCD1. CTRLD & (~(TCl_EVACT_gn

PORTCFG_VPOMAP_PORTA gc;

PORTCFG_VP2MAP_PORTC gc;

| TC CLKSEL_OFF gc;

e Channels

ure

| TC_CLKSEL_DIV1_gc;
oP

TC1_CCBEN brr | TC1_WGMODE gr)))

TCl1_EVSEL gn))) |
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}

TC EVACT_OFF gc | TC EVSEL_OFF_gc;

/I Overflow interrupt: High Level
/I Error interrupt: Disabled

TCDL. | NTCTRLA=( TCDL. | NTCTRLA & (~(TCl_ERRI NTLVL_gn | TCL_OVFI NTLVL_gm)))

TC_ERRINTLVL_OFF_gc | TC OVFINTLVL_H _gc;

/I Compare/Capture channel A interrupt: Disabled
/I Compare/Capture channel B interrupt: Disabled

TCDL. | NTCTRLB=( TCDL. | NTCTRLB & (~(TCl_CCBI NTLVL_gn | TCL_CCAI NTLVL_gm)))

TC_CCBI NTLVL_OFF_gc | TC_CCAI NTLVL_OFF gc;

/I High resolution extension: Off
HI RESD. CTRLA&= ~HI RES_HRENL1_brr;

/I Clear the interrupt flags

TCD1. | NTFLAGS=TCD1. | NTFLAGS;

/I Set counter register

TCD1. CNT=0x0000;

/I Set period register

TCD1. PER=0x7CFF

/I Set channel A Compare/Capture register
TCD1. CCA=0x0000;

/I Set channel B Compare/Capture register
TCD1. CCB=0x0000;

/I Restore interrupts enabled/disabled state
SREC=s;

/I USARTFO initialization
voi d usartfO_init(void)

{

/I Note: The correct PORTF direction for the RxD, T
/'is configured in the ports_init function

/I Transmitter is enabled
/I Set TxD=1
PORTF. QUTSET=0x08;

/I Communication mode: Asynchronous USART
/I Data bits: 8

xD and XCK signals
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1093: /I Stop bits: 1
1094: /I Parity: Disabled
1095: USARTFO. CTRLC=USART_CMODE_ASYNCHRONOUS_gc | USART_PMODE_DI SABLED gc | USART_CHSI ZE_8BI T_gc;
1096:
1097: /I Receive complete interrupt: Disabled
1098: /I Transmit complete interrupt: Disabled
1099: /I Data register empty interrupt: Disabled
1100: USARTFO. CTRLA=( USARTFO. CTRLA & (~( USART_RXCI NTLVL_gn | USART_TXCI NTLVL_gm | USART_DREI NTLVL_gnm)))
1101: USART_RXCI NTLVL_OFF_gc | USART_TXCI NTLVL_OFF_gc | USART_DREI NTLVL_OFF_gc
1102:
1103: /I Required Baud rate: 115200
1104: /I Real Baud Rate: 115211,5 (x1 Mode), Error: 0,0 %
1105: USARTFO. BAUDCTRLA=0x2E
1106: USARTFO. BAUDCTRLB=( (0x09 << USART_BSCALE_gp) & USART_BSCALE_gm) | 0x08;
1107:
1108: /I Receiver: On
1109: /I Transmitter: On
1110: /I Double transmission speed mode: Off
1111: /I Multi-processor communication mode: Off
1112: USARTFO. CTRLB=( USARTFO. CTRLB & (~( USART_RXEN brr | USART_TXEN brr | USART_CLK2X brr | USART_MPCM brr | USART_TXB8_bm)))
1113: USART_RXEN_brr | USART_TXEN_brm;
1114: }
1115:
1116: // Receive a character from USARTFO
1117: // USARTFO is used as the default input device by t he 'getchar’ function
1118: #define _ALTERNATE_GETCHAR_
1119:

1120: #pragma used+
1121: char getchar(void)

1122:

1123: char dat a;

1124: unsi gned char status;

1125:

1126: while (1)

1127: {

1128: while (((status=USARTFO. STATUS) & USART_RXCl F_bm) == 0);
1129: dat a=USARTFO. DATA,;

1130: if ((status & (USART_FERR bnm | USART_PERR bn | USART_BUFOVF_bm)) == 0) return data
1131:

1132: }

1133: #pragnma used-

1134:
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/I Write a character to the USARTFO Transmitter
/I USARTFO is used as the default output device by
#defi ne _ALTERNATE_PUTCHAR

#pragm used+
voi d putchar(char c)

whi | e ((USARTFO. STATUS & USART_DREI F_bm)
USARTFO. DATA=C;
}

#pragm used-

/I TWIC initialization

/I structure that holds information used by the TWI
/I for performing a TWI bus transaction
TW_MASTER INFOt twi c_nmaster;

void twic_init(void)
{
/I General TWIC initialization
/I External Driver Interface: Off
/I SDA Hold: Off
twi _init(&TWC, false, 0);

/I TWIC Master initialization

/I Master interrupt: Low Level

/I Peripheral Clock frequency: 32000000 Hz
/I SCL Rate: 100000 bps

/I Real SCL Rate: 100000 bps, Error: 0,0 %

the 'putchar' function

== O);

C Master

twi _master_init(&w c_master, &TWC, TW_MASTER | NTLVL_LO gc

TW _BAUD_REG( 32000000, 100000) ) ;

/I TWIC Slave is disabled
TW C. SLAVE. CTRLA=0

}

/I TWIC Master interrupt service routine
#pragma optsi ze- // optimize for speed

interrupt [TWC_TW M vect] void tw c_master_isr(void)

{
}

twi _master_int_handler(&w c_naster);
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#pragm optsi ze_defaul t
/I Timer/Counter TCD1 Overflow/Underflow interrupt
{

}
I

rel ogi o++; //Counts milliseconds (49 days capacity)

voi d mai n(voi d)

{

1 SPAOFE

struct sonar SPAOFE =
{

. Sonar _Nunber = N_Sonar,

service routine
interrupt [ TCD1_OVF_vect] void tcdl_overflow_isr(void)

*kkkk

*kkkk

. Sonar _Addr = {OxEO, OxE2, OxE4, OxE6, OxE8, OXEA, OXEC, OXEE} ,

. Sonar_Angl e = {90.0, 45. 0, 0. 0, 315. 0, 270. 0, 225. 0, 180. 0, 135. 0},

. Maxi mum Accel eration = 10.0,
.Velocity = 15,

. Maxi mum Vel oci ty
.M nimum Vel ocity O
. Maxi mum Di st ance 0.
. M ni mum D stance

. Sonar _Di stance =

.Ti_1 ={0,0,0,0,0,0,0, 0}

{

}s

unsi gned char i;

unsi gned char sin

unsi gned int tenpil;

unsi gned long int tenmp2;

1 SPAOFE

unsi gned char n;
/I Interrupt system initialization
/I Optimize for speed
#pragma opt si ze-

*kkkk

nf| n|t o,infinito,infinito,infinito,infinito,infinito,infinito,infinito},
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/I Make sure the interrupts are disabled
#asm("cli")

/I Low level interrupt: On

/I Round-robin scheduling for low level interrupt:
/I Medium level interrupt: On

[/l High level interrupt: On

/I The interrupt vectors will be placed at the star

CCP=CCP_I| OREG gc;

PM C. CTRL=n;

/I Set the default priority for round-robin schedul
PM C. | NTPRI =0x00

/I Restore optimization for size if needed
#pragma optsi ze_defaul t

/I System clocks initialization
system clocks_init();

/I Ports initialization
ports_init();

/I Virtual Ports initialization
vports_ init();

/I Timer/Counter TCD1 initialization
tcdl init();

/I USARTFO initialization
usartfO_init();

/I TWIC initialization
twic init();

/I Globally enable interrupts
#asn("sei ")

11

s SPAOFE *

temp2 = rel ogi o;
for(i=0; i<SPAOFE. Sonar_Nunber; i ++)
{

On

t of the Application FLASH section
n=(PM C.CTRL & (~(PM C_RREN brr | PM C_IVSEL_brr | PM C_HI LVLEN bmr |
PM C_LOLVLEN brr | PM C_RREN brr | PM C_MEDLVLEN bmr |

ing

PM C_MEDLVLEN brr |
PM C_HI LVLEN_bm;

PM C_LOLVLEN bm))) |
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SPACFE. Ti _1[i] = temp2;
}

/I Each "sim" simulates a ranging set of the sensor s
for(sin=0; sin<4; sin++)
{
for(i=0;
{

<SPACFE. Sonar _Nunber; i ++) /I For each sensor

tenpl range_sonar _X(sim, i, SPACFE);

tenp2 rel ogi o; /I Instant time

SPACFE.DTi[i] = tenp2 - SPACFE. Ti _1[i]; /I Elapsed time

SPACFE. Ti _1[i] = temp2; /I New inicial instant time

SPACFE. Sonar _Di stance_Change[i] = tenmpl - SPACFE. Sonar Di stance[i];
SPACFE. Sonar _Di stance[i] = tenpl; /I New inicial distance

}
Gener al _Percepti on_Vect or ( SPACFE) ;

General _Perception_V_Change( SPACFE) ;

ft oa( SPAOFE. Gener al _Per cepti on_Val ue, 4, Char Conv) ;
printf("General Perception Value = %\r\n", CharConv);
ft oa( SPAOFE. Gener al _Per cepti on_Angl e, 4, Char Conv) ;
printf("General Perception Angle = %\r\n", CharConv);
ft oa( SPAOFE. Gener al _Per cepti on_Change, 4, Char Conv) ;
printf("General Perception_Change = %\r\n", Char Conv);

Per cepti on_Val ue_Menber shi p( SPAOFE. Gener al _Per cepti on_Val ue);

ftoa(VLP, 4, Char Conv) ;

printf("VLP = %\r\n", CharConv);
ftoa(LP, 4, Char Conv) ;

printf("LP = %\r\n", CharConv);
ft oa( MP, 4, Char Conv) ;

printf("MP = %\r\n", CharConv);
ft oa( HP, 4, Char Conv) ;

printf("HP = %\r\n", CharConv);
ft oa( VHP, 4, Char Conv) ;

printf("VHP = %\r\n", CharConv);

Msect ors_Nao_Zero( &PV[ 0], 5, & PV[ 0], & PV);

printf("nPV = %\r\n", nPV);
printf("% % % % %\r\n",iPV[O],iPV[1],iPV[2],iPV[3],iPV[4]);

/I Distance change
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Per cepti on_Angl e_Menber shi p( SPAOFE. Gener al _Per cepti on_Angl e);

ft oa(RB, 4, Char Conv) ;
printf("RB = %\r\n", CharConv);
ft oa( RF, 4, Char Conv) ;
printf("RF = %\r\n", CharConv);
ftoa(LF, 4, Char Conv) ;
printf("LF = %\r\n", CharConv);
ftoa(LB, 4, Char Conv) ;
printf("LB = %\r\n", CharConv);

Msect ors_Nao_Zer o( &PA[ 0], 4, & PA[ 0], &PA) ;

printf("nPA = %\r\n", nPA);

printf("vd % % %\ r\n",iPA[O],iPA[1],iPA[2],i PA[3]);

Per cepti on_Change_Menber shi p( SPAOFE. Gener al _Per cepti on_Change) ;

ft oa( ZE, 4, Char Conv) ;
printf("ZE = %\r\n", CharConv);
ftoa(LC, 4, Char Conv) ;
printf("LO = %\r\n", CharConv);
ftoa(H, 4, Char Conv) ;
printf("H = %\r\n", CharConv);

Msect ors_Nao_Zer o( &PC[ 0], 3, & PC[ 0], &PC) ;

printf("nPC = %\r\n", nPC);
printf("% % %\r\n",iPC[0],iPC[1],i

/I The variables needed to use the XMEGA/LM629 libr
/I New Velocity => SPAOFE.Velocity

/I Direction (left,right or stright) => Direcao

/I Gyration radius (if = 0.0 => turn on vertical ax

/I Brake (abruptly or smoothly) => Brake

Rul es_Steer();

printf("nSteer = %\r\n", nSteer);
printf("%d % % % % %\r\n",

PC2]);

ary in velocity mode are:

is) => Rg

i Steer[0],iSteer[1],iSteer[2],iSteer[3],iSteer[4],i Steer[5]);
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SPACFE) ;

ftoa(Csteer[0], 2,CSt0);
ftoa(Csteer[1],2,CSt1);
ftoa(Csteer[ 2], 2, CSt2);
ftoa(Csteer[ 3], 2, CSt 3);
ftoa(Csteer[4], 2,CSt4);
ftoa(Csteer[5], 2,CSt5);

printf("% % % % % %\r\n", CStO,CSt1,CsSt2,Cst3,Cst4, Csth);
Steer Crisp = Scal ed_Defuzzy_ Steer(-100.0,100.0,1.0);

if (Steer_Crisp == 0.0) Direcao = 0; // Stright

else if (Steer_Crisp > 0.0) Direcao = -1; /I Right
el se Direcao = +1; // Left

Steer Crisp = fabs(Steer_Crisp);

Rg = 57.3 * SPACOFE. Velocity / Steer Crisp;

if (Rg < (1.5 * eixo) & Rg >= eix0) Rg = 1.5 * eixo;

else if (Rg < eixo) Rg = 0.0; // This signifies that the robot must rotate on its vertical axis
el se;

Rul es_Accel eration();

printf("nAcc = %\r\n", nAcc);
printf("%d % % % % %\r\n", iAcc[O],iAcc[1l],iAcc[2],iAcc[3],iAcc[4],iAcc[5]);

ftoa(CAcc[O0], 2,CSt0);
ftoa(CAcc[1],2,CStl);
ftoa(CAcc[ 2], 2, CSt 2);
ftoa(CAcc[ 3], 2, CSt 3);
ftoa(CAcc[4], 2, CSt4);
ftoa(CAcc[5], 2,CSt5);

printf("% % % % % %\r\n", CStO,CSt1,CsSt2,Cst3,Cst4, Csth);
/I New acceleration

Accel eration_Crisp = Scal ed Defuzzy_ Accel erati on(-SPACFE. Maxi nrum Accel er ati on, SPACOFE. Maxi mum Accel erati on, 0. 5,

/I New velocity
SPACFE. Vel ocity = SPACFE. Vel ocity + Accel eration_Crisp;
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i f (SPACFE. Vel ocity > SPAOFE. Maxi mum Vel oci ty) SPACFE. Vel ocity = SPAOFE. Maxi num Vel oci ty;
el se if (SPAOFE. Vel ocity < SPACFE. M ni mum Vel ocity)
{

SPACFE. Vel ocity = 0.0;

Brake = 10; // Stop smoothly

}
if (Acceleration_Crisp < -(0.875 * SPAOFE. Maxi mum Accel eration))
{

SPACFE. Vel ocity = 0.0;

Brake = 9; // Stop abruptly

ftoa(Steer_ Crisp, 2, Char Conv);

printf("Steer Crisp = %\r\n", Char Conv)
ftoa(Accel eration_Crisp, 2, Char Conv) ;
printf("Acceleration Crisp = %\r\n", Char Conv);
printf("Direction = %\r\n", Direcao);

ft oa(Rg, 2, Char Conv) ;

printf("Rg = %\r\n", Char Conv);

f t oa( SPACFE. Vel oci ty, 2, Char Conv) ;
printf("New velocity = %\r\n", Char Conv);
printf("Brake = %l\r\n", Brake);

del ay_ns(2000);

}

I SPAOFE ok
ad_aet er nun

}

//*****************S PAO FE FU N CTIO NS**************** *kkkk

voi d Msectors_Nao_Zero(float *Vetor, unsigned char Conp, unsi gned char *Indices, unsigned char *Num)

{

/IVerifies the first "Comp" elements of the array " *Vetor" to verify which are non zero.
/IThe indices of the non zero elements are stored i n the array "*Indices" and the indices
/[quantity is stored in "*Num"

unsi gned char i;

*Nurr = O;
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for(i=0;i<Conp;i++) if (Vetor[i] > 0.0)
}

I

voi d Rul es_Steer(void)

{
/[Evaluates the 20 Steer rules. As inputs uses the
/[Calculates the Steer sectors to be aggregated and

unsi gned char i;
unsi gned char j;
unsi gned char Regra;

nSt eer = 0O;
for(i=0;i<nPA;i++)
for(j=0;]j<nPV;j++)

Regra = 10 * i PA[i] + iPV[j];
switch (Regra)
{

case O:
i Steer[nSteer] =
br eak;

case 1:
i Steer[nSteer] = O;
br eak;

case 2:
i Steer[nSteer] =1
br eak;

case 3:
i Steer[nSteer] =1
br eak;

case 4.
i Steer[nSteer] = 2;
br eak;

case 10:
i Steer[nSteer] = 2;
br eak;

case 11:

e

I ndi ces[*Nun++] = i;

Perception Value and Perception Angle membership se
it's cutoff (or scaled) value "CSteer][]".

/I For all PA[] > zero
/I For all PV[] > zero
/I Rule
/l'if ais RB and p is VLP then s is HR
/liSteer[] = 0 (HR sector index)

/lifais RB and p is LP then s is HR
/liSteer[] = 0 (HR sector index)

/lifais RB and p is MP then s is R
/l'iSteer[] = 1 (R sector index)

/lifais RB and p is HP then sis R

/l'iSteer[] = 1 (R sector index)

/l'if ais RB and p is VHP then sis C

/liSteer[] = 2 (C sector index)

/liffais RFand pis VLP thensis C

/I iSteer[] = 2 (C sector index)

/liffaisRFandpisLPthensisL

ctors.
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i Steer[nSteer]
br eak;

case 12:
i Steer[nSteer]
br eak;

case 13:
i Steer[nSteer]
br eak;

case 14
i Steer[nSteer]
br eak;

case 20:
i Steer[nSteer]
br eak;

case 21:
i Steer[nSteer]
br eak;

case 22:
i Steer[nSteer]
br eak;

case 23:
i Steer[nSteer]
br eak;

case 24:
i Steer[nSteer]
br eak;

case 30:
i Steer[nSteer]
br eak;

case 31:
i Steer[nSteer]
br eak;

case 32:
i Steer[nSteer]
br eak;

case 33:
i Steer[nSteer]
br eak;

case 34:
i Steer[nSteer]
br eak;

defaul t:

/liSteer[] = 3 (L sector index)

/lifais RFand pis MP thensis L
/liSteer[] = 3 (L sector index)

/l'ifais RF and p is HP then s is HL
/I iSteer[] = 4 (HL sector index)

/lifais RF and p is VHP then s is HL
/I iSteer[] = 4 (HL sector index)

/liffais LFand pis VLP thensis C
/I iSteer[] = 2 (C sector index)

/lifaisLFand pis LP thensis R
/l'iSteer[] = 1 (R sector index)

/lifais LF and p is MP then s is R
/l'iSteer[] = 1 (R sector index)

/l'ifais LF and p is HP then s is HR
/liSteer[] = 0 (HR sector index)

/l'ifais LF and p is VHP then s is HR
/liSteer[] = 0 (HR sector index)

/l'ifais LB and p is VLP then s is HL
/I iSteer[] = 4 (HL sector index)

/lifais LB and pis LP then s is HL
/I iSteer[] = 4 (HL sector index)

/lifaisLB and pis MP thensis L
/liSteer[] = 3 (L sector index)

/lifais LB and pis HP thensis L
/liSteer[] = 3 (L sector index)

/lifaisLBand pis VHP thensis C
/liSteer[] = 2 (C sector index)

PSPad editor 4.5.7 (2450) www.pspad.com

31/10/2013 14:13:12

Filippo



SPAOFE.c Pagina:37/60

C:\Users\Filippo\Desktop\ Ultima alterag&o: 31/10/2013 14:11:36
1512: i Steer[nSteer] = 100; /I There is no rule. Aggregation will not be applie d
1513: }
1514: CSteer[ nSteer++] = zand(PA[iPA[i]],PV[iPV[j]]); I Lower value
1515: }
1516: }
1517: }
1518:
1519: //
1520:
1521: void Rul es_Accel eration(void)
1522: {
1523: /[Evaluates the 11 Acceleration rules. As inputs us es the Perception Value and Perception Change membe rship sectors.
1524: /[Calculates the Acceleration sectors to be aggrega ted and it's cutoff (or scaled) value "CAcc[]".
1525:
1526: unsi gned char i;
1527: unsi gned char j;
1528: unsi gned char Regra;
1529:
1530: nAcc = O;
1531:
1532: for(i=0;i<nPC;i++) /I For all PC[] > zero
1533: {
1534: for(j=0;]j<nPV;j++) /I For all PV[] > zero
1535: {
1536: Regra = 10 * iPC[i] + iPV[j];
1537: swi tch (Regra)
1538:
1539: case O: /l'if dp is ZE and p is VLP then ac is Z
1540: i Acc[ nAcc] = 2; /l'1Acc[] = 2 (Z sector index)
1541: br eak;
1542: case 1: /lifdpis ZE and p is LP then ac is P
1543: i Acc[ nAcc] = 3; /l'iAcc[] = 3 (P sector index)
1544 br eak;
1545: case 2: /l'ifdp is ZE and p is MP then ac is P
1546: i Acc[ nAcc] = 3; /l'iAcc[] = 3 (P sector index)
1547: br eak;
1548: case 3: /l'ifdpis ZE and p is HP then ac is P
1549: i Acc[ nAcc] = 3; /l'iAccl[] = 3 (P sector index)
1550: br eak;
1551: case 4: /l'if dp is ZE and p is VHP then acis Z
1552: i Acc[ nAcc] = 2; /l'1Accl[] = 2 (Z sector index)
1553: br eak;
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case 10: /l'ifdpis LO and p is VLP then ac is EB
i Acc[ nAcc] = O; /l'iAcc[] = 0 (EB sector index)
br eak;
case 11: /lifdpis LO and pis LP then acis B
i Acc[ nAcc] = 1; /l'iAcc[] = 1 (B sector index)
br eak;
case 12: /l'ifdpis LO and p is MP then ac is Z
i Acc[ nAcc] = 2; /l'iAcc[] = 2 (Z sector index)
br eak;
case 13: /l'ifdpis LO and p is HP then ac is B
i Acc[ nAcc] = 1; /l'iAcc[] = 1 (B sector index)
br eak;
case 14: /l'ifdpis LO and p is VHP then ac is EB
i Acc[ nAcc] = O; /l'iAcc[] = 0 (EB sector index)
br eak;
I case 20: /l'ifdpis Hl and p is VLP then ac is P
I iAcc[nAcc] = 3; /l'iAcc[] = 3 (P sector index)
1 break;
I case 21: /lifdpis Hland p is LP then ac is P
I iAcc[nAcc] = 3; Il'iAcc[] = 3 (P sector index)
1 break;
1 case 22: /I if dp is Hl and p is MP then ac is Z
I iAcc[nAcc] = 2; Il'1Acc[] = 2 (Z sector index)
1 break;
case 23: /l'if dp is Hl and p is HP then ac is EB
i Acc[ nAcc] = O; /l'iAcc[] = 0 (EB sector index)
br eak;
1 case 24: /l'if dp is Hl and p is VHP then ac is EB
I iAcc[nAcc] = 0; /l'iAcc[] = 0 (EB sector index)
1 break;
def aul t:
i Acc[ nAcc] = 100; /I There is no rule. Aggregation will not be applie
}
CAcc[ nAcc++] = zand(PC[iPC[i]],PV[iPV[j]l]); [/l Lowervalue
}
}
}
1

float Cutted_Defuzzy_Steer(float Xinicial,float Xfinal,float Step)
{
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1596: /[Calculates the crisp value of the output value St eer. This is done aggregating the
1597: /lcutted or scaled membership sectors and using the centroid method. The aggregation is done
1598: /Iby the use of the OR for fuzzy sets (union). The centroid method calculates the
1599: /Igravity center of the resulting area.
1600:
1601: unsi gned char i;
1602: unsi gned char j;
1603: unsi gned i nt Nanos; /l Number of steps "Step" in the interval "Xinicial " to "Xfinal"
1604: fl oat Fagregado[ 210]; /I Resulting aggregated function
1605: float X 210]; /I X value for each step
1606: fl oat Snunerador; /I Integral of the momentum approximation
1607: fl oat Sdenom nador; /I Integral of the area approximation
1608:
1609: Nanmos = (unsigned int)((Xfinal - Xinicial) / Step);
1610: X[0] = Xinicial;
1611: Fagregado[ 0] = 0.0;
1612:
1613: for (i=1;i<Nanos;i++)
1614: {
1615: X[i] = X[i-1] + Step;
1616: Fagregado[i] = 0.0;
1617: }
1618:
1619: for (i=0;i<nSteer;i++)
1620: {
1621 switch (iSteer[i])
1622: {
1623: case O: /I HR
1624: for (j=0;j<Nanos;j++)
1625: {
1626: Fagregado[j] = zor(Fagregado[j],zand(CSteer[i],fHR(X[j]1)));
1627: }
1628: br eak;
1629: case 1: /IR
1630: for (j=0;j<Nanps;j++)
1631: {
1632: Fagregado[j] = zor(Fagregado[j],zand(CSteer[i],fR(Xj]1)));
1633: }
1634: br eak;
1635: case 2: /I C
1636: for (j=0;j<Nanps;j++)
1637: {
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Fagregado[j] = zor(Fagregado[j],zand(CSteer[i],fC(X[j]1)));
}
br eak;
case 3: /'L
for (j=0;j<Nanps;j++)
{

Fagregado[j] = zor(Fagregado[j],zand(CSteer[i],fL(Xj]1)));
}
br eak;
case 4. /I HL
for (j=0;j<Nanps;j++)
{
Fagregado[j] = zor(Fagregado[j],zand(CSteer[i],fHL(X[j])));
}

br eak;
defaul t:

}
}
Snumner ador = Sdenom nador = 0.O0;
for (i=0;i<Nanos;i++)

{
Snuner ador = Snunerador + (Fagregado[i] * X[i]);
Sdenom nador = Sdenoni nador + Fagregado[i];
}
return (Snunerador / Sdenoni nador);
}
1
float Scal ed_Defuzzy_Steer(float Xinicial,float Xfinal,float Step)
{
/[Calculates the crisp value of the output value St eer. This is done aggregating the
/Iscaled or scaled membership sectors and using the centroid method. The aggregation is done
/Iby the use of the OR for fuzzy sets (union). The centroid method calculates the
/lgravity center of the resulting area.
unsi gned char i;
unsi gned char j;
unsi gned i nt Nanos; /I Number of steps "Step" in the interval "Xinicial " to "Xfinal"
fl oat Fagregado[ 210]; /I Resulting aggregated function
float X 210]; /I X value for each step
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1680: fl oat Snunerador; /I Integral of the momentum approximation

1681: fl oat Sdenom nador; /I Integral of the area approximation

1682:

1683: Nanos = (unsigned int)((Xfinal - Xinicial) / Step); /I NUmero de steps para o X
1684: X[0] = Xinicial;

1685: Fagregado[ 0] = 0.0;

1686:

1687: for (i=1;i<Nanos;i++)

1688: {

1689: X[i] = X[i-1] + Step;

1690: Fagregado[i] = 0.0;

1691

1692:

1693: for (i=0;i<nSteer;i++)

1694: {

1695: switch (iSteer[i])

1696: {

1697: case O: /I HR

1698: for (j=0;j<Nanops;]j++)

1699: {

1700: Fagregado[j] = zor(Fagregado[j],CSteer[i] * fHR(X[j]1));
1701: }

1702: br eak;

1703: case 1: /IR

1704: for (j=0;j<Nanos;|++)

1705: {

1706: Fagregado[j] = zor(Fagregado[j],CSteer[i] * fR(Xj]1));
1707: }

1708: br eak;

1709: case 2: /I C

1710: for (j=0;j<Nanos;]j++)

1711: {

1712: Fagregado[j] = zor(Fagregado[j],CSteer[i] * fC(X[j]1));
1713: }

1714 br eak;

1715: case 3: /'L

1716: for (j=0;j<Nanos;|++)

1717: {

1718: Fagregado[j] = zor(Fagregado[j],CSteer[i] * fL(Xj]1));
1719: }

1720: br eak;

1721: case 4: /I HL
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for (j=0;j<Nanps;j++)
{

Fagregado[j] = zor(Fagregado[j],CSteer[i] * fHL(X[j]));
}

br eak;
defaul t:

}
}
Snumrer ador = Sdenom nador = 0.0;
for (i=0;i<Nanos;i++)

{
Snuner ador = Snunerador + (Fagregado[i] * X[i]);
Sdenom nador = Sdenoni nador + Fagregado[i];
}
return (Snumerador / Sdenom nador); // Centroid - Crisp value for Steer
}
1
float Cutted_Defuzzy_Accel eration(float Xinicial,float Xfinal,float Step,struct sonar sensor)
{
/[Calculates the crisp value of the output value Ac celeration. This is done aggregating the
/lcutted membership sectors and using the centroid method. The aggregation is done
/Iby the use of the OR for fuzzy sets (union). The centroid method calculates the
/Igravity center of the resulting area.
unsi gned char i;
unsi gned char j;
unsi gned i nt Nanos; /I Number of steps "Step" in the interval "Xinicial " to "Xfinal"
fl oat Fagregado[ 210]; /I Resulting aggregated function
float X 210]; /I X value for each step
fl oat Snunerador; /I Integral of the momentum approximation
fl oat Sdenoni nador; /I Integral of the area approximation
Nanos = (unsigned int)((Xfinal - Xinicial) / Step);
X[0] = Xinicial;
Fagregado[ 0] = 0.0;
for (i=1;i<Nanos;i++)
X[i] = X[i-1] + Step;
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Fagregado[i] = 0.0;
}

for (i=0;i<nAcc;i++)

switch (iAcc[i])

{
case O: /I EB
for (j=0;j<Nanos;j++)
{
Fagregado[j] = zor(Fagregado[j],zand(CAcc[i],fEB(X[]j],sensor)));
br eak;
case 1: /B
for (j=0;j<Nanos;j++)
{
Fagregado[j] = zor(Fagregado[j],zand(CAccl[i],fB(X[j],sensor)));
br eak;
case 2: 1z
for (j=0;]j<Nanos;j++)
{
Fagregado[j] = zor(Fagregado[j],zand(CAcc[i],fZ(X[j],sensor)));
br eak;
case 3: 1P
for (j=0;]j<Nanos;j++)
{
Fagregado[j] = zor(Fagregado[j],zand(CAccl[i],fP(Xj],sensor)));
br eak;
defaul t:
}

}

Snumrer ador = Sdenom nador = 0.O0;

for (i=0;i<Nanps;i++)

{
Snuner ador = Snunerador + (Fagregado[i] * X[i]);
Sdenom nador = Sdenoni nador + Fagregado[i];

return (Snumerador / Sdenomi nador); // Centroid - Crisp value for acceleration
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1806: }
1807:
1808: //
1809:

1810: float Scal ed_Defuzzy_Acceleration(float Xinicial,float Xfinal,float Step,struct sonar sensor)
1811: {

1812: /[Calculates the crisp value of the output value Ac celeration. This is done aggregating the
1813: /Iscaled membership sectors and using the centroid method. The aggregation is done
1814: /Iby the use of the OR for fuzzy sets (union). The centroid method calculates the
1815: /Igravity center of the resulting area.

1816:

1817: unsi gned char i;

1818: unsi gned char j;

1819: unsi gned i nt Nanos; /l Number of steps "Step" in the interval "Xinicial " to "Xfinal"
1820: fl oat Fagregado[ 210]; /I Resulting aggregated function

1821 float X 210]; /I X value for each step

1822: fl oat Snunerador; /I Integral of the momentum approximation

1823: fl oat Sdenom nador; /I Integral of the area approximation

1824:

1825: Nanmos = (unsigned int)((Xfinal - Xinicial) / Step);

1826: X[0] = Xinicial

1827: Fagregado[ 0] = 0.0;

1828:

1829: for (i=1;i<Nanos;i++)

1830: {

1831: X[i] = X[i-1] + Step

1832: Fagregado[i] = 0.0;

1833: }

1834:

1835: for (i=0;i<nAcc;i++)

1836: {

1837: switch (iAcc[i])

1838:

1839: case O: /l EB

1840: for (j=0;j<Nanps;j++)

1841: {

1842: Fagregado[j] = zor(Fagregado[j],CAcc[i] * fTEB(X[]j],sensor));
1843: }

1844: br eak;

1845: case 1: /B

1846: for (j=0;j<Nanps;j++)

1847: {
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1848: Fagregado[j] = zor(Fagregado[j],CAcc[i] * fB(Xj],sensor));
1849: }

1850: br eak;

1851: case 2: Iz

1852: for (j=0;j<Nanvs;|++)

1853: {

1854: Fagregado[j] = zor(Fagregado[j],CAcc[i] * fZ(X[]j],sensor));
1855: }

1856: br eak;

1857: case 3: /P

1858: for (j=0;j<Nanos;]j++)

1859: {

1860: Fagregado[j] = zor(Fagregado[j],CAcc[i] * fP(Xj],sensor));
1861: }

1862: br eak;

1863: def aul t:

1864:

1865: }

1866: }

1867: Snuner ador = Sdenomi nador = 0.0;

1868: for (i=0;i<Nanos;i++)

1869: {

1870: Snuner ador = Snunerador + (Fagregado[i] * X[i]);
1871: Sdenom nador = Sdenoni nador + Fagregado[i];

1872: }

1873: return (Snumerador / Sdenomni nador); /I Centroid - Crisp value for acceleration
1874: }

1875:

1876: //

1877:

1878: float fHR(float x)

1879: {

1880: /[Output function Hard_Right for Steer

1881: /Ix => Steer in deg/sec

1882:

1883: if ((x <-100.0) || (x >= -30.0)) return (0.0);

1884: else if ((x >= -100.0) & & (x <= -60.0)) return (1.0);
1885: else return (1.0 - ((x + 60.0)/30.0));

1886: }

1887:

1888: //

1889:
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1890: float fR(float x)

1891: {

1892: /[Output function Right for Steer

1893: /Ix => Steer in deg/sec

1894:

1895: if ((x <= -60.0) || (x >=0.0)) return (0.0);
1896: else if ((x >-60.0) & (x <= -30.0)) return ((x + 60.0)/30.0);
1897: else return (1.0 - ((x + 30.0)/30.0));

1898: }

1899:

1900: //

1901:

1902: float fC(float x)

1903: {

1904: /[Output function Center for Steer

1905: /Ix => Steer in deg/sec

1906:

1907: if ((x <=-30.0) || (x >=30.0)) return (0.0);
1908: else if ((x >-30.0) & (x <= 0.0)) return ((x + 30.0)/30.0);
1909: else return (1.0 - (x/30.0));

1910: }

1911:

1912: //

1913: float fL(float Xx)

1914: {

1915: /[Output function Left for Steer

1916: /Ix => Steer in deg/sec

1917:

1918: if ((x <=0.0) || (x >=60.0)) return (0.0);
1919: else if ((x >0.0) & (x <= 30.0)) return (x/30.0);
1920: else return (1.0 - ((x - 30.0)/30.0));

1921: }

1922:

1923: //

1924:

1925: float fHL(float x)

1926: {

1927: /[Output function Hard_Left for Steer

1928: /Ix => Steer in deg/sec

1929:

1930: if ((x <=30.0) || (x > 100.0)) return (0.0);
1931: else if ((x > 30.0) & (x < 60.0)) return ((x - 30.0)/30.0);
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else return (1.0);

}
I

float fEB(float x,struct sonar sensor)

{
/[Output function Emergency_Brake for Acceleration
/Ix => Acceleration (m/s"2)
/lacelmax => maximum acceleration (cm/sec”2)

if ((x < -sensor.Maxi mum Accel eration) || (x >= -(0,875 * sensor. Maxi mum Accel eration))) return 0.0;
else return (1.0 - ((x + sensor. Maxi mum Accel eration)/(sensor. Maxi mum Accel eration - 0,875 *
sensor. Maxi mum Accel eration)));

}

I
float fB(float x,struct sonar sensor)

{

/[Output function Brake for Acceleration
/Ix => Acceleration (m/s"2)
/lacelmax => maximum acceleration (cm/sec”2)

if ((x <= -sensor.Maxi mum Accel eration) || (x >= 0.0)) return (0.0);
else if ((x > -sensor.Maxi num Accel eration) && (x < -(0.625 * sensor. Maxi mum Accel eration))) return ((x -
sensor. Maxi mum Accel eration)/(0.375 * sensor. Maxi mum Accel eration));
else if ((x >= -(0.625 * sensor. Maxi mum Accel eration)) && (x <= -(0.25 * sensor. Maxi mum Accel eration))) return 1.0;
else return (1.0 - (x + 0.25 * sensor. Maxi mum Accel eration)/(0.25 * sensor. Maxi mum Accel eration));

}
I

float fZ(float x,struct sonar sensor)
{

/[Output function Zero for Acceleration

/Ix => Acceleration (m/s”"2)

if ((x <= -(0.375 * sensor. Maxi mum Accel eration)) || (x >= (0.375 * sensor. Maxi mum Accel eration))) return (0.0);
else if ((x > -(0.375 * sensor. Maxi num Acceleration)) &% (x <= 0.0)) return ((x + 0.375 *

sensor . Maxi mum Accel eration)/(0.375 * sensor. Maxi mum Accel eration));
else return (1.0 - (x/(0.375 * sensor. Maxi mum Accel eration)));

}
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1
float fP(float x,struct sonar sensor)
{
/[Output function Positive for Acceleration
/Ix => Acceleration (m/s"2)
if ((x <=0.0) || (x > sensor.Maxi mum Accel eration))
else if ((x >0.0) & (x < (0.25 * sensor. Maxi num Accel eration)))
else return (1.0);
}
1

return (0.0);

return (x/(0.25 * sensor. Maxi mum Accel eration));

unsi gned i nt range_sonar_X(unsi gned char sin, unsigned char ender

/ISimulates the ranging of the sonar with address "
/lproximity limit "limite". If less or equal sets S
/IReturns the read distance

/Isim => case simulated

/lender => sonar |2c address
/Isensor => sonar data structure

unsi gned i nt data;

switch (sim
{
case 0: // Front Left obstacle
swi tch (ender)
{
case OxEO:
data = 100;
br eak;
case OxE2:
data = 1000;
br eak;
case OxE4:
data = 1000;
br eak;
case OxE®6:
data = 1000;

ender" and compares the distance (cm) to the
onar_Condition=1, on the contrary Sonar_Condition=0

struct sonar sensor)
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br eak;
case OxES8:
data = 1000;
br eak;
case OxEA:
data = 1000;
br eak;
case OxEC:
data = 1000;
br eak;
case OxEE
data = 100;
br eak;
}
br eak;
case 1: // Front Right obstacle
swi tch (ender)
{
case OxEO:
data = 80;
br eak;
case OxE2:
data = 100;
br eak;
case OxE4:
data = 150;
br eak;
case OxE®6:
data = 1000;
br eak;
case OxES8:
data = 1000;
br eak;
case OxEA:
data = 1000;
br eak;
case OxEC:
data = 1000;
br eak;
case OxEE
data = 1000;
br eak;
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}

br eak;

case 2: // Front Left and Front Right obstacle

swi tch (ender)
{
case OxEO:
data = 70;
br eak;
case OxE2:
data = 80;
br eak;
case OxE4:
data = 90;
br eak;
case OxE®6:
data = 1000;
br eak;
case OxES8:
data = 1000;
br eak;
case OxEA:
data = 1000;
br eak;
case OxEC:
data = 1000;
br eak;
case OxEE
data = 150;
br eak;
}
br eak;
case 3: // Lateral Right obstacle
swi tch (ender)
{
case OxEO:
data = 1000;
br eak;
case OxE2:
data = 150;
br eak;
case OxE4:
data = 100;
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}
I

br eak;

case OxE®6:
data = 150;
br eak;

case OxES8:
data = 1000;
br eak;

case OxEA:
data = 1000;
br eak;

case OxEC:
data = 1000;
br eak;

case OxEE
data = 1000;
br eak;

}

br eak;

if (data <= sensor.M ni mum Di stance) sensor. Sonar_Condition[ender] =1

el se sensor. Sonar_Condi ti on[ender] = 0;
return data;

voi d General _Perception_Vector(struct sonar sensor)

{

/[Calculates the value and direction of the General
/lof the 8 sensors. The velocity vector is at 90°.
/Inormalized value); General_Perception_Angle (-180
/Irelative to the velocity vector. Positive to the
/I[sensor => sonar data structure

float Xp;

float Yp;

fl oat Pt

const float to_radians = 0.0174532925199;
unsi gned char i;

sensor. General Perception_Value = 0.0;

Perception vector using the individual Perception

Are calculated: General_Perception_Value (0.0 to 1.

.0 to 180.0 - direction of the General Perception v
right, negative to the left and 0 on heading)

vectors
0-
ector
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S

}
I

Xp = 0.0;

Yp = 0.0;

/[For each sensor

for (i=0; i<sensor.Sonar_Nunber;

{

i ++)

if (sensor.Sonar_Distance[i] > sensor.Mxi mum Di stance) Pt = 0.0;
else if (sensor.Sonar_Distance[i] <= sensor.M nimumDi stance) Pt = 1.0;

el se Pt = (sensor. Maxi num Di stance - sensor. Sonar_Di stance[i])/ (sensor. Maxi mum Di st ance -

ensor. M ni nrum Di st ance) ;

sensor. Perception_Val ue[i]= Pt
if (Pt > sensor. Ceneral _Perception_Val ue) sensor. CGeneral _Perception_Value = Pt
if ((Pt >0.0) & (Pt <= 1.0))

{
Xp = Xp + (sensor. Sonar_Di stance[i]
Yp = Yp + (sensor. Sonar_Di stance[i]
}
}
/[Heading
if ((Xp ==0
/IBack

* cos(sensor. Sonar_Angle[i] * to_radians));
* sin(sensor.Sonar_Angle[i] * to_radians));

.0) & (Yp >= 0.0)) sensor.General Perception_Angle = 0.0;

else if ((Xp == 0.0) & (Yp < 0.0)) sensor. General _Perception_Angle = 180.0;
el se sensor. General _Perception_Angle =

/[Fourth quadrant

atan(Yp/ Xp) / to_radians;

if ((Xp >0.0) & (Yp < 0.0)) sensor.General _Perception_Angle = 450 - sensor. General _Perception_Angl e;

/[First, Second or Third quadrant

el se sensor. General _Perception_Angle =

90.0 - sensor. Ceneral Perception_Angle;

voi d General _Perception_V_Change(struct sonar sensor)

{

/[Calculates the variation of the General Perceptio

/Isensor => sonar data structure

unsi gned char i;
float tenp;

sensor. General _Perception_Change

= 0.0;

/[For each sensor, verify the positive variation

for (i=0; i<sensor.Sonar_Nunber;

{

i ++)

n value. Only the positive variation is considered.
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2180: if (sensor. Sonar_Di stance_Change[i] < 0)

2181: {

2182: tenp = - (sensor.Sonar_Di stance_Change[i] / (sensor.DTi[i] / 1000.0) / sensor.Maxi nrum Vel ocity);
2183: temp = fmn(l.0,tem);

2184: }

2185: el se tenp = 0.0;

2186: if (temp > sensor. General _Perception_Change) sensor. General _Perception_Change = tenp;
2187: }

2188: }

21809:

2190: //

2191:

2192: bool Perception_Change_Menbershi p(fl oat Val ue)

2193: {

2194: /[Calculates the membership level for the normalize d General Perception Change value.
2195: /IZE (0.0 a 1.0) - membership level for Perception Change zero
2196: /ILO (0.0 a 1.0) - membership level for low Percept ion Change
2197: /[H1 (0.0 a 1.0) - membership level for high Percep tion Change
2198: /IValue => change in lenght of the General Percepti on vector
2199:

2200: #define interl 5

2201: #define retasl 4

2202: float x1[retasl],x2[retasl], xpl[interl], xp2[interl];

2203: unsi gned char i,inter_i;

2204:

2205: xpl[ 0] = 0.0;

2206: xp2[ 0] = 0.2;

2207: xpl[ 1] = 0.2;

2208: xp2[ 1] = 0.3;

2209: xpl[2] = 0.3;

2210: xp2[ 2] = 0.45;

2211: xpl[ 3] = 0.45;

2212: xp2[ 3] = 0.75;

2213: xpl[ 4] = 0.75;

2214: xp2[ 4] = 1.0;

2215:

2216: x1[ 0] = 0.0;

2217: x2[ 0] = 0.3;

2218: x1[1] = 0.0;

2219: x2[1] = 0.2;

2220: x1[2] = 0.2;

2221: x2[ 2] = 0.45;
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}
I
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x1[3] = 0.2;
x2[3] = 0.75;
inter i = 255;

for (i=0j;i<interl;i++)

if ((Value >= xpl[i]) && (Value <= xp2[i])) {inter_i =1i;

b
{

}
if (inter_i == 255) return 0.O0;
switch (inter_i)
{
case O:
return zor(reta_down(O0, Val ue), reta_up(1, Value));
case 1:
return zor(zor(reta_down(2, Val ue),reta_down(O0, Value)), reta_up(3, Value));
case 2:
return zor(reta_down(2, Val ue),reta_up(3, Value));
case 3:
return reta_up(3, Val ue);
case 4:
return 1.0;
}
ool Perception_Angl e_Menbership(float Angle)
/[Calculates the membership levels and sectors for
/IRB (0) - membership level in the Right_Back secto r
/IRF (1) - membership level in the Right_Front sect or
/ILF (2) - membership level in the Left_Front secto r
/ILB (3) - membership level in the Left Back sector
/[Angle => direction of the General Perception vect or

#define inter2 10
#define retas2 8
float x1[retas2],x2[retas2], xpl[inter2], xp2[inter2];

unsi gned char i,inter_i;
xpl[ 0] = -180.0;
xp2[ 0] = -135.0;

the General Perception angle.
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xpl[ 1]
xp2[ 1]
xpl[ 2]
xp2[ 2]
xpl[ 3]
xp2[ 3]
xpl[ 4]
xp2[ 4]
xpl[ 5]
xp2[ 5]
xpl[ 6]
xp2[ 6]
xpl[ 7]
xp2[ 7]
xpl[ 8]
xp2[ 8]
xpl[ 9]
xp2[ 9]

x1[ 0]
x2[ 0]
x1[ 1]
x2[ 1]
x1[ 2]
x2[ 2]
x1[ 3]
x2[ 3]
x1[ 4]
x2[ 4]
x1[ 5]
x2[ 5]
x1[ 6]
x2[ 6]
x1[ 7]
x2[ 7]

i nter

for (i=0;i<inter2;i++)

-135. 0;
-120. 0;
-120. 0;
-60. 0;
-60. 0;
-45. 0;
-45. 0;
0.0;
0.0;
45. 0;
45. 0;
60. 0;
60. 0;
120.
120.
135.
135.
180.

eLeeee

-225
-135
-135. 0;
-60. 0;
-120. 0;
-45. 0;
-45. 0;
45. 0;
-45. 0;
45. 0;
45. 0;
120. 0;
60. 0;
135. 0;
135. 0;
225.0;

. 0;
. 0;

= 255;

if ((Angle >= xpl[i]) && (Angle <= xp2[i])) {inter_i =1i;

}

if (inter_i

== 255) return O;

PSPad editor 4.5.7 (2450) www.pspad.com

31/10/2013 14:13:12

Filippo



2306:
2307:
2308:
2309:
2310:
2311:
2312:
2313:
2314:
2315:
2316:
2317:
2318:
2319:
2320:
2321:
2322:
2323:
2324:
2325:
2326:
2327:
2328:
2329:
2330:
2331:
2332:
2333:
2334:
2335:
2336:
2337:
2338:
2339:
2340:
2341:
2342:
2343:
2344:
2345:
2346:
2347:
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switch (inter_i)

{

case O:

reta_down(1, Angl e);
reta_up(2, Angl e);
0;

nPA = 1;
PA[ 0] = reta_up(4, Angl e);
i PA[O] = 2;
return 1;

case 6:

reta_down(5, Angl e);

return 1;
case 7:
nPA

= 2;
PALO] =

reta_down(5, Angl e);
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2348:
2349:
2350:
2351:
2352:
2353:
2354:
2355:
2356:
2357:
2358:
2359:
2360:
2361:
2362:
2363:
2364:
2365:
2366:
2367:
2368:
2369:
2370:
2371:
2372:
2373:
2374:
2375:
2376:
2377:
2378:
2379:
2380:
2381:
2382:
2383:
2384:
2385:
2386:
2387:
2388:
2389:
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}
I

PA[ 1] = reta_up(6, Angl e);

i PA[ 0]

i PA[ 1]

return 1;
case 8:

2,
3,

nPA = 1;

boo

{

Per cepti on_Val ue_Menber shi p(fl oat Val ue)

/[Calculates the membership level for the normalize d General Perception value.

/IVLP (0) - membership level for Very_Low Perceptio n
/ILP (1) - membership level for Low Perception

/IMP (2) - membership level for Medium Perception

/IHP (3) - membership level for High Perception

/IVHP (4) - membership level for Very_High Percepti on
/IValue => lenght of the General Perception vector

#define inter3 8

#define retas3 8

float x1[retas3],x2[retas3], xpl[inter3], xp2[inter3];
unsi gned char i,inter_i;

xpl[ 0]
xp2[ 0]
xpl[ 1]
xp2[ 1]
xpl[ 2]
xp2[ 2]
xpl[ 3]

Cooo0coo
EROONNO
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2390:
2391:
2392:
2393:
2394:
2395:
2396:
2397:
2398:
2399:
2400:
2401:
2402:
2403:
2404:
2405:
2406:
2407:
2408:
2409:
2410:
2411:
2412:
2413:
2414:
2415:
2416:
2417:
2418:
2419:
2420:
2421:
2422:
2423:
2424:
2425:
2426:
2427:
2428:
2429:
2430:
2431:
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xp2[ 3]
xpl[ 4]
xp2[ 4]
xpl[ 5]
xp2[ 5]
xpl[ 6]
xp2[ 6]
xpl[ 7]
xp2[ 7]

x1[ 0]
x2[ 0]
x1[ 1]
x2[ 1]
x1[ 2]
x2[ 2]
x1[ 3]
x2[ 3]
x1[ 4]
x2[ 4]
x1[ 5]
x2[ 5]
x1[ 6]
x2[ 6]
x1[ 7]
x2[ 7]

i nter

COOLOOCOO0O0O00000000
RO RARNTARIERNEN

POOOOCOO0OOo
QRONN U

255;

for (i=0;i<inter3;i++)

if ((Value >= xpl[i]) && (Value <= xp2[i])) {inter_i =1i;

}

if (inter_i == 255) return O;

switch (inter_i)

{

case O:

n

[
r

PV[O;

PV 1;
= 1.0;
PV[ 0] 0;

eturn 1;

case 1:

n

PV = 2;
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2432:
2433:
2434:
2435:
2436:
2437:
2438:
2439:
2440:
2441
2442:
2443:
2444:
2445:
2446:
2447:
2448:
2449:
2450:
2451:
2452:
2453:
2454:
2455:
2456:
2457:
2458:
2459:
2460:
2461:
2462:
2463:
2464:
2465:
2466:
2467:
2468:
2469:
2470:
2471:
2472:
2473:
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PV[0] = reta_down(O0, Val ue);
PV[1] = reta_up(1, Val ue);
i PV[0] = O;
i PV[1] = 1;
return 1,
case 2:
nPVv = 3;
PV[0] = reta_down(O0, Val ue);
PV[1] = reta_up(1, Val ue);
PV[2] = reta_ up(3, Val ue);
i PV[0] = O;
i PV[1] = 1;
i PV[2] = 2;
return 1,
case 3:
nPVv = 3;
PV[0] = reta_down(2, Val ue);
PV[1] = reta_up(3, Val ue);
PV[2] = reta_up(5, Val ue);
i PV[O] = 1;
i PV[1] = 2;
i PV[2] = 3;
return 1,
case 4:
nPVv = 3;
PV[ 0] = reta_down(4, Val ue);
PV[1] = reta_up(5, Val ue);
PV[2] = reta_down(2, Val ue);
i PV[0] = 2;
i PV[1] = 3;
i PV[2] = 1;
return 1,
case 5:
nPVv = 3;
PV[ 0] = reta_down(4, Val ue);
PV[1] = reta_ up(7, Val ue);
PV[ 2] = reta_down(6, Val ue);
i PV[0] = 2;
i PV[1] = 4;
i PV[2] = 3;
return 1,
case 6:
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2474:
2475:
2476:
2477:
2478:
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2480:
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}

nPVv =
PV[ 0]
PV[ 1]
i PV[ 0]
i PV[ 1]
return 1;

reta_down(6, Val ue) ;
reta_up(7, Val ue);
3;

4;

(TR

case 7:

nPVv =
PV[ 0]

i PV[O] =
return 1.

1,
= 1.0;
4;
0;

”*****************S;P/\()F:E FLJPd(:T]c)h“s****************

*kkkk
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