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PWM: Pulse Width Modulation
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Motor.cpp Drive_Functions.n > EUEYNG SV Te ]yt Interrupt_Service_Routines.h

2 Stop ~ ]2 void stop woi) -0

#define PWMA OCR@A //Overflow compare register A
#define PWMB OCR@B //Overflow compare register B

void Forward (unsigned char, unsigned char); //Direction with velocity A and B,for drivir
void Backward (unsigned char, unsigned char); //Direction with velocity A and B,for driv:
void Turn_right (unsigned char); //Rotate on the spot right, same velocity of the wheels
void Turn_left (unsigned char); //Rotate on the spot left, same velocity of the wheels
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void Stop (void); //Stop all Motors
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//Motors forward
lvoid Forward (unsigned char velocity_A, unsigned char velocity B) {
PWMA = velocity_A; //Pulswidth modulation
PWMB = wvelocity B; //
PORTB &= ~(1 << PORTB@) & ~(1 << PORTBL); //PORTB @bxxxxxx80
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//Motors backward
lwvoid Backward (unsigned char velocity_ A, unsigned char velocity B) {
PWMA = 255 - velocity Aj; /[/Pulswidth modulation
PWMB = 255 - velocity B; //
PORTB |= (1 << PORTB@) | (1 << PORTB1); //PORTB @bxoooodl
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//To be verified:
J/Turn right on the spot
lwoid Turn_right (unsigned char velocity) {
PWMA = velocity; //Same velocity at all wheels
PWMB = 255 - velocity; //
PORTB |= (1 << PORTB@); //But different directions
PORTB &= ~(1 << PORTB1);
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//Turn left on the spot
Flwoid Turn_left (unsigned char velocity) {
PWMA = 255 - wvelocity; //Same velocity at all wheels
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Motorausgange
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2 Stop ~ ]2 void stop woi) - @co

11 #define PWMA OCR@A //Overflow compare register A =
#define PWMB OCR@B //Overflow compare register B
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void Forward (unsigned char, unsigned char); //Direction with velocity A and B,for drivir

14 o
i 15 void Backward (unsigned char, unsigned char); //Direction with velocity A and B,for driv: %
16 void Turn_right (unsigned char); //Rotate on the spot right, same velocity of the wheels ;
17 void Turn_left (unsigned char); //Rotate on the spot left, same velocity of the wheels ;
Steuer- 18 | wvoid Stop (wvoid); //Stop all Motors E
Motorspannung spannungs- sl I
- = 20 //Motors forward
elngange 21 void Forward (unsigned char velocity_A, unsigned char velocity B) {

]
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PWMA = velocity_A; //Pulswidth modulation
PWMB = wvelocity B; //

In3(B) In4(B) Enable B
PORTB &= ~(1 << PORTB®) & ~(1 << PORTB1); //PORTB Obxxxxxx00
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//Motors backward

void Backward (unsigned char velocity A, unsigned char wvelocity B) {
PWMA = 255 - velocity Aj; /[/Pulswidth modulation
PWMB = 255 - velocity B; //
PORTB |= (1 << PORTB@) | (1 << PORTB1); //PORTB @bxoooodl
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//To be verified:
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J/Turn right on the spot
void Turn_right (unsigned char velocity) {
PWMA = velocity; //Same velocity at all wheels
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//Turn left on the spot

, .
X j— Don t Care 14 Hwoid Turn_left (unsigned char velocity) {

. i PWMA = 255 - wvelocity; //Same velocity at all wheels
High = +5V

LOW — G N D Output  Error List

Read



E _06_Motor - AtmelStudio Advanced Mode | W | Quick Launch (Ctrl+Q) Pl - (| x
File Edit View VAssistX ASF  Project Build Debug Tools Window  Help

- B-d o-d R X - Q- g | b Ml Debug -
b > ¥ k Hex % | i@~ < B Arduino gk it sisich

Motor.cpp Drive_Functions.n > EUEYNG SV Te ]yt Interrupt_Service_Routines.h

2 Stop ~ ]2 void stop woi) - @co

#define PWMA OCR@A //Overflow compare register A
#define PWMB OCR@B //Overflow compare register B
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void Forward (unsigned char, unsigned char); //Direction with velocity A and B,for drivir

PWM Ausgange -~

void Backward (unsigned char, unsigned char); //Direction with velocity A and B,for driv:
void Turn_right (unsigned char); //Rotate on the spot right, same velocity of the wheels
void Turn_left (unsigned char); //Rotate on the spot left, same velocity of the wheels
void Stop (void); //Stop all Motors
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//Motors forward
lvoid Forward (unsigned char velocity_A, unsigned char velocity B) {
PWMA = velocity_A; //Pulswidth modulation
PWMB = wvelocity B; //
PORTB &= ~(1 << PORTB@) & ~(1 << PORTBL); //PORTB @bxxxxxx80
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//Motors backward
lwvoid Backward (unsigned char velocity_ A, unsigned char velocity B) {
PWMA = 255 - velocity Aj; /[/Pulswidth modulation
PWMB = 255 - velocity B; //
PORTB |= (1 << PORTB@) | (1 << PORTB1); //PORTB @bxoooodl
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//To be verified:
+5V J/Turn right on the spot
lwoid Turn_right (unsigned char velocity) {
PWMA = velocity; //Same velocity at all wheels

Port B O
GND
PWMB = 255 - velocity; //
+5V PORTB |= (1 << PORTB@); //But different directions
u L Pin 5 4 PORTB &= N('l << PORTB'l)j
GND ,
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//Turn left on the spot
Flwoid Turn_left (unsigned char velocity) {

]/4 Kraft Port B O ’. PWMA = 255 - wvelocity; //Same velocity at all wheels
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Aufgaben:

1. Lasst den Roboter mit halber Kraft
fahren und dann mit voller Kraft.
Was musst ihr daftr andern?

2. Lasst den Roboter langere Fahrten
und kirzere unternehmen.
Was musst ihr dafir &ndern?

3. Lasst den Roboter eine Links- oder
Rechtskurve fahren.

Welche Funktion braucht ihr daftr?
Kommentiert die anderen aus!
Welche Parameter braucht ihr, um
ganz nah um eine Flasche herum zu
fahren?

4. Lasst den Roboter mit halber Kraft
ein Quadrat mit der Kantenlange
20cm fahren.

Welche Funktionen braucht ihr daftir?
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[Nlalia] s To il S Drive_Functions.h USART_Functions.h Interrupt_Service_Routines.h Inith v
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73 //void Stop (void); //Stop all Motors &=

74

1210]dx3 uonnjos (R

//Main routine

jw
77 Hint main(void) { ;*
78 Init(); //Initalize the MC §
79 USART_Init(MYUBRR); //Transmision/reception initialize S
80 sei(); //Enable all interrupts 5
31 //cli(); //Clear all interrupts -
82 Stop();
83 _delay_ms(100@);
84 while (1) {
85 //Data_Visualizer(); //Define the values to be displayed and transmit them
86 Forward(192,192);
87 _delay_ms(200);
88 Backward(192,192);
89 _delay_ms(288);
90 Turn_left(192);
91 _delay_ms(200); i
92 Turn_right(192);
93 _deLay_ms(Zb@); =
94 Stop();
95 _delay_ms(1888);

}

108 //Other functions

102 //Data beeing transmitted to the Data Visualizer

183 [Jvoid Data Visualizer (wvoid) {

104 Data[®] = Line_digital_right; //First wvalue at the console
185 Data[1] = Line_digital_middle; //

Data[2] = Line_digital left; //
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Aufgabe:

Kombiniert den Ultraschallsensor mit
dem Fahren des Roboters.

Lasst ihn auf ein Hindernis zufahren.
Ca. 10cm vor dem Hindernis stoppen.
Eine halbe Sekunde zurtick fahren.
Und wieder auf das Hindernis zufahren.

Hilfe:

Benutzt das Grundprogramm ,Motor* und
modifiziert es.

Ihr misst den Wert von US_Time abfragen.
Falls der grof3er ist als ,,10cm*, soll der
Roboter vorwarts fahren.

Sonst soll er 500 Millisekunden rtickwarts
fahren.
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//Main routine
77 Hint main(void) {

Init(); //Initalize the MC

USART_Init(MYUBRR); //Transmision/reception initialize

sei(); //Enable all interrupts

//cli(); //Clear all interrupts

stop();

_delay_ms(100@);

while (1) {
//Data_Visualizer(); //Define the values to be displayed and transmit them
Forward(192,192);
_delay ms(200);
Backward(192,192);
_delay _ms(200);
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8 J//Main routine
69 Hint main(void) {
2] Init(); //Initalize the MC
USART_Init(MYUBRR); //Transmision/reception initialize

72 sei(); //Enable all interrupts

73 //cli(); //Clear all interrupts

74 while (1) {

75 Data_Visualizer(); //Define the values to be displayed and transmit them
76 if (US_Time > 18) {

77 LED_OM;

78 }

79 else LED_OFF;

80 T

81 |}
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Aufgabe:

Kombiniert den Ultraschallsensor mit
dem Fahren des Roboters.

Lasst ihn auf ein Hindernis zufahren.
Ca. 10cm vor dem Hindernis stoppen.
Eine halbe Runde um das Hindernis
herum fahren und dann geradeaus
weiter fahren.

Hilfe:

Das vorher gehende Programm
benutzen und im ,sonst“-Teil das
Umrunden programmieren.

Was muss vor der ,Rundfahrt” erst

passieren?
(Rechts- oder Linkskurve kénnt ihr ja schon)

Was muss nach der ,Rundfahrt” erst
passieren, bevor der Roboter wieder
Geradeaus fahren soll?
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//Main routine

7 Hint main(void) {

_ _05_US - AtmelStudio

Edit

Init(); //Initalize the MC
USART_Init(MYUBRR); //Transmision/reception initialize
sei(); //Enable all interrupts
//cli(); //Clear all interrupts
stop();
_delay_ms(100@);
while (1) {
//Data_Visualizer(); //Define the values to be displayed and transmit them
Forward(192,192);
_delay ms(200);
Backward(192,192);
_delay _ms(200);
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J//Main routine
=lint main(void) {
Init(); //Initalize the MC
USART_Init(MYUBRR); //Transmision/reception initialize
sei(); //Enable all interrupts
//cli(); //Clear all interrupts
while (1) {
Data_Visualizer(); //Define the values to be displayed and transmit them
if (US_Time » 18) {
LED_OM;
¥
else LED_OFF;
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