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Automate Finite - FSM

Automat Finit este o abstractie ce descrie o solutie a unei probleme.

Defineste comportamentul sistemului sub forma de mecanism care isi schimba starile
ca reactie la intrarile sistemului si produce iesiri corespunzatoare

Numar finit de stari, una este definita ca si initiala

Numar finit de intrari in sistem
Transfer

Function

Numar finit de iesiri generate.
Functie de transfer pentru tranzitiile dintre stari.

aoepa)ul Jnduj

Functie de definire a iesirilor

| aoepayul Indino |
g B W N =

En: Finite State Mashine



Automate Finite - Diagrame

"masina cu un numar finit de stari" este un model de comportament compus din stari, tranzitii si actiuni.
* O stare stocheaza informatii despre trecut, adica reflecta schimbarile
intrarii de la initializarea sistemului pana in momentul de fata.

* O tranzitie indica o schimbare de stare si este descrisa de o conditie
care este nevoie sa fie indeplinita pentru a declansa tranzitia.

* O actiune este o descriere a unei activitati ce urmeaza a fi executata la

\ un anumit moment. < ‘
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Google Search: ”FSM Diagramm example”
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Automate Finite — Mealy vs Moore
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Automate Finite - Evaluare

Automat Moore Automat Mealy
NextState = f( Input, CurrentState ) NextState = f( Input, CurrentState )
Output = g( CurrentState ) Output = h( Input, CurrentState )
TaskMooreFSM(){ TaskMealyFSM()
, dependente doar de Starea curenta perioada definita de stare
perioada definita de stare 2. Colectare Intrari
3. Colectare Intrari , dependente de Intrare si Starea curenta
4. Evaluare Stare urmatoare dependenta de Intrare si Stare curentad 4. Evaluare Stare urmatoare dependenta de Intrare si Stare curenta
} }
Moore state 1 Mealy state 1/123~ Output if
Name -*“ \ Name 1 "%‘% input is 1
Output /a Next if P 30 Néxt if
Wait time input is 1 Wait time input is 1
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Automate Finite — Button/Led : FSM design
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Automate Finite — Button/Led : FSM Controller

#define LED_PIN 2
#define BUTTON_PIN 8

#define LED_OFF_STATE @
#define LED_ON_STATE 1

struct State {
unsigned long Out; // Led State
unsigned long Time; // delay in 10ms units
unsigned long Next[2];// next state for inputs 0,1
}s
typedef const struct State STyp;

STyp FSM[2]={
{0,10, {LED_OFF_STATE, LED_ON_STATE }},
{1,10, {LED_ON_STATE, LED_OFF_STATE }}

};
int FSM State = LED_OFF_STATE;

void setup()

{
// Init Button
pinMode (BUTTON_PIN, INPUT);
// Init LED
pinMode (LED_PIN, OUTPUT);
// Init Initial State

FSM_State = LED_OFF_STATE;

TaskMooreFSM(){

1.

Evaluare lesiri, dependente doar de Starea curenta

perioada definita de stare

3. Colectare Intrari
4. Evaluare Stare urmatoare dependenta de Intrare si Stare curentd
The loop function is called in an endless loop
void loop()
// 1. Output Based on current state

int output = FSM[FSM_State].Out;
digitalWrite(LED_PIN, output);

// 2. wait for time relevant to state

delay(FSM[FSM_State].Time * 10);

// 3. Get Input

int input = digitalRead(BUTTON_PIN);

// 4. Change state based on input and current state

FSM_State = FSM[FSM_State].Next[input];



Automate Finite — Semafor : FSM design
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Next if input is 01 or 11 0
00,01
OO,IOC_\ 01,111 , 1 o
100010
0 5 30 5 2 goE
Wait time 00,01,10,11 ‘
3 waitE

struct State {

unsigned long Out;

1< North typedef const struct State STyp;
o —@ #define goN 0 // 0bOO
5 ‘G@ #define waitN 1 // 0bO1l
. #define goE 2 // 0blO
4 7O ® Eost <= #define waitE 3 // Obll
3 g(©
2 STyp FSM[4]={
1 ®VO {0b100001, 3000, {goN, waitN, goN,
0 {0b100010, 500, {goE, goE, goE,
- {0b001100, 3000,{goE, goE, waitk,
{0b010100, 500, {goN, goN, goN,

100 001 30s goN

100 010 5s goE
001 100 30s goE
010 100 5s goN

waitN goN
goE goE
goE waitE
goN goN

// 6-bit pattern to output
unsigned long Time; // delay in 10ms units
unsigned long Next[4];}; // next state for inputs 0,1,2,3
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Automate Finite — Semafor: FSM Controller

#define NORTH_PIN 1 int GetInput(void) {
#define EAST_PIN 2 int northButton = digitalRead(NORTH_PIN);
#define EAST_RED_PIN 3 int eastButton = digitalRead(EAST_PIN);
#define EAST_YELLOW_PIN 4 if (northButton && eastButton)
#define EAST_GREEN_PIN 5 return 0b11;
#define NORTH_RED_PIN 6 else if (northButton)
#define NORTH_YELLOW_PIN 7 return 0b10;
#define NORTH_GREEN_PIN 8 else if (eastButton)
#define goN @ // 0boo return 0bO1;
#define waitN 1 // 9bol else
#define goE 2 // @blo return 0b00;
#define waitk 3 // obll }
struct State { void SetOutput(int out) {
unsigned long Out; // 6-bit pattern to output int ledState;
unsigned long Time; // delay in 10ms units ledState = (out & (1 << 5)) ? HIGH : LOW;
unsigned long Next[4]; // next state for inputs 0,1,2,3 digitalWrite(EAST_RED_PIN, ledState);
} - ledState = (out & (1 << 4)) ? HIGH : LOW;
typedef const struct State STyp; digitalWrite(EAST_YELLOW_PIN, ledState);
ledState = (out & (1 << 3)) ? HIGH : LOW;
STyp FSM[4]={ digitalWrite(EAST_GREEN_PIN, ledState);
{0b100001, 3000,{goN, waitN, goN, waitN }}, ledState = (out & (1 << 2)) ? HIGH : LOW;
{0b100010, 500, {goE, goE, goE, goE }}, digitalWrite(NORTH_RED_PIN, ledState);
{0b001100, 3000,{goE, goE, waitE, waitf }}, ledState = (out & (1 << 1)) ? HIGH : LOW;
{0b010100, 500, {goN, goN, goN, goN }} digitalWrite(NORTH_YELLOW_PIN, ledState);
ledState = (out & (1 << @)) ? HIGH : LOW;
int FSM_State = goN; digitalWrite(NORTH_GREEN_PIN, ledState);
}
void setup() {
// Init Button // The loop function is called in an endless loop
pinMode (NORTH_PIN, INPUT); void loop() {
pinMode (EAST_PIN, INPUT); // 1. Output Based on current state
// Init LED int output = FSM[FSM_State].Out;
pinMode (EAST_RED_PIN, OUTPUT); SetOutput(output);
pinMode (EAST_YELLOW_PIN, OUTPUT); // 2. wait for time relevant to state
pinMode (EAST_GREEN_PIN, OUTPUT); delay(FSM[FSM_State].Time * 10);
pinMode (NORTH_RED_PIN, OUTPUT); // 3. Get Input
pinMode (NORTH_YELLOW_PIN, OUTPUT); int input = GetInput();
pinMode (NORTH_GREEN_PIN, OUTPUT); // 4. Change state based on input and current state
// Init Initial State FSM_State = FSM[FSM_State].Next[input];
FSM_State = goN; }



Automate Finite — Line Follow : FSM design
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next if ivput is 1 or 3 Center 0x03 1ms Right Left Right Center

steafe reamber .
1 Left 0x02 1ms Left Center Right Center
2 Right 0x01 1ms Right Left Center Center

L

struct State {
unsigned long out; // 2-bit output
unsigned long delay; // time to delay in 10ms
unsigned long next[4];}; // Next if 2-bit input is 0-3
typedef const struct State STyp;

FF1 —~Left wheel FFO 4—L&f’t sensOY Lme Ydafine Center 0
C} #define Left 1
"PF4 ™ Right sensor #define Right 2

PF2 —>Right wheel STyp FSM[3]={

{0x03, 1, { Right, Left, Right, Center }}, // Center
{0x02, 1, { Left, Center, Right, Center }}, // Left
{0x01, 1, { Right, Left, Center, Center }} // Right

};
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