M HTe p H eT B e LLLe I‘/’l E;)II\-I/IGLIHbIe aBTOMaTh!




KOHeYyHble asTomaTbl- FSM

KoHeuHbI aBTOMAT — 3TO abCTpakLus, ONMUCbIBaKOLLAS peLleHmne 3a4a4n.

OH onpejgensieT NoBeAeHME CUCTEMbI B BUAE MEXAHM3MA, KOTOPbIV N3MEHSIeT
CBOE COCTOSIHME B OTBET Ha BXOAHbIEe AAaHHbIE CUCTEMbI U MPOUN3BOAMNT
COOTBETCTBYHLLME BbIXOAHblE JaHHbIE.

1. KoHeuHoe uncno COCTOFIHMI\/‘I, O4HO onpenenaeTca Kak
Ha4da/ibHOeE.

Transfer KoHe4yHOoe KonmnyecTBo 3anmceun B cucteme.

Function

3. KoHe4yHOoe Konn4yecTBo BbIXOA0B.

aoepa)ul Jnduj

MepenatoyHan pyHKUMA ANA NEPEXOAOB MEXKAY
COCTOSIHUAMM.

| @oepajulinding |

5. DyYHKUMA onpeaeneHna BbIXoaa.

En: Finite State Mashine



KROHeYHble aBToMaThbl - [lnarpammeol

«KOHEeYHbI aBTOMAT» — 3TO MOAE/Ib MNOBEAEHMUSA, COCTOALWLAA N3 COCTOAHUM, NEPEXOA0B U AENCTBUN.

* CocmosHue XPaHUT MH(I)OpMa LMIO O MNpOoLW/1IOM, TO €CTb OTpa*KaeT
n3mMmeHeHnAa Ha Bxoade ot UHNUMUaATN3aUunn CUCTEMDI A0 HaCToALLEro
MOMEHTAa.

° ﬂepexod YKa3blBa€T Ha UasmeHeHne COCTOAHNA U ONUCbIBAETCA
ycsnoeuem, KOoTopoe HeO6XO,CI,l/IMO BbIMOJIHNTD, 4yTObbl BbI3BATH
nepexoa.

* [elicmeue — 370 onucaHue AeNCTBUS, KOTOPOE AONKHO ObITb (
BbINO/IHEHO B ONpeAe/ieHHOe Bpems.
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Google Search: ”FSM Diagramm example”
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https://ro.wikipedia.org/wiki/Automat finit
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KoHeuHble aBToMaTbl — Mealy vs Moore

# Moore Machine
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http://calangorobo.blogspot.com/2018/
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KROHeYyHble aBToMaTbl - OUeHKa

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 curenta 4. Evaluare Stare urmatoare dependenta de Intrare si Stare curenta
} }
Moore state 1 Mealy state 1 /123 Output if
Name — Name ~ k s \ inputis |
Output =\ Néxt if < Néxt if
Wait time input is 1 Wait time input is 1

https://courses.edx.org/courses/course-v1:UTAustinX+UT.6.03x+1T2016
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KoHeyHble aBTomMmaTbl — Button/Led : FSM
design

v [one_Jou[oey_Lns_ln-i

LED_OFF 00ms LED OFF LED_ON
1 LED_ON

5 unsigned lo
unsigned lgng
¢ 5600 unsigned long/ Ne ‘
Arduino l };
sv[—0 0— !; o typedef cgn
I_I]“"‘ STyp FSM[[2
GND -— -—
{10 {LED ON STA E, LED_OFF_STATE }}
}s

https://courses.edx.org/courses/course-v1:UTAustinX+UT.6.03x+1T72016
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KoHeyHble aBTomMmaTbl — 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

1
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 Il‘-pl:\‘

int input = digitalRead(BUTTON_PIN);

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

FSM_State = FSM[FSM_State].Next[input];
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KoHeyHble aBTOoMaTbl — Semafor : FSM design
N N S T T T [T T

Next if input is 01 or 11

Wait time

01,11

1 b
waitN
10%010

30 5
00,01,10,11

A A

North

0
1
2
3

Y YY

O

—@ East <

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

struct State {
unsigned long Out; // 6-bit pattern to output
unsigned long Time; // delay in 10ms units
unsigned long Next[4];}; // next state for inputs 0,1,2,3

typedef const struct State STyp;

#define goN 0 // 0bOO
#define waitN 1 // 0bO1l
#define goE 2 // 0blO
#define waitE 3 // Obll

STyp FSM[4]=({
{0b100001, 3000, {goN, waitN, goN, waitN }},
{0b100010, 500, {goE, goE, gokE, goE 1},
{0b001100, 3000, {goE, goE, waitE, waitkE }},
{0b010100, 500, {goN, goON, goN, goN 13}

https://courses.edx.org/courses/course-v1:UTAustinX+UT.6.03x+1T72016
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KoHeyHble aBToMmaTbl — Semafor: FSM Controller

int GetInput(void) {

#define NORTH_PIN 1
#define EAST_PIN 2
#define EAST_RED_PIN 3
#define EAST_YELLOW_PIN 4
#define EAST_GREEN_PIN 5
#define NORTH_RED_PIN 6
#define NORTH_YELLOW_PIN 7
#define NORTH_GREEN_PIN 8
#define goN 0 // @boo
#define waitN 1 // 0bol
#define goE 2 // @blo
#define waitk 3 // obll

struct State {
unsigned long Out; // 6-bit pattern to output
unsigned long Time; // delay in 10ms units

unsigned long Next[4]; // next state for inputs 0,1,2,3

b
typedef const struct State STyp;

STyp FSM[4]={

{0b100001, 3000,{goN, waitN, goN, waitN }},
{0b100010, 500, {goE, goE, goE, goE }},
{0b001100, 3000,{goE, goE, waitE, waitE }},
{0b010100, 500, {goN, goN, goN, goN }}
b

int FSM_State = goN;

void setup() {
// Init Button
pinMode (NORTH_PIN, INPUT);
pinMode (EAST_PIN, INPUT);
// Init LED
pinMode (EAST_RED_PIN, OUTPUT);
pinMode (EAST_YELLOW_PIN, OUTPUT);
pinMode (EAST_GREEN_PIN, OUTPUT);
pinMode (NORTH_RED_PIN, OUTPUT);
pinMode (NORTH_YELLOW_PIN, OUTPUT);
pinMode (NORTH_GREEN_PIN, OUTPUT);
// Init Initial State
FSM_State = goN;

}

void SetOutput(int out) {

}

int northButton = digitalRead(NORTH_PIN);
int eastButton = digitalRead(EAST_PIN);
if (northButton && eastButton)
return 0b11;
else if (northButton)
return 0b10;
else if (eastButton)
return 0b01;
else
return 0b00;

gDDUDDO[

U RXExxxx
------_-—----"‘-__

int ledState; LF

ledState = (out & (1 << 5)) ? HIGH : LOW;

digitalWrite(EAST_RED_PIN, led§tate);
ledState = (out & (1 << 4)) ? HIGH : LOW;

ledState = (out & (1 << 2))[? HIGH : LOW; 7

? HIGH : LOW;
IN, ledState);

£ ? HIGH : LOW;
digitalWrite(NORTH_GREEN_PIN, ledState);

// The loop function is called in an endless loop
void loop() {

// 1. Output Based on current state

int output = FSM[FSM_State].Out;

SetOutput(output);

// 2. wait for time relevant to state
delay(FSM[FSM_State].Time * 10);

// 3. Get Input

int input = GetInput();

// 4. Change state based on input and current state
FSM_State = FSM[FSM_State].Next[input];



KoHeyHble aTomaTbl— Line Follow : FSM

design
I 8 TS 78 CEC N S (e

next if input 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

}s

https://courses.edx.org/courses/course-v1:UTAustinX+UT.6.03x+1T72016
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