Introduccion a la Ingenieria

ALGORITMOS
BASICOS



ALGORITMOS BASICOS

OBJETIVOS

* Entender y utilizar los ALGORITMOS

* Concebir, proponer, implementar y
evaluar un pequefio PROYECTO

* Empezar a distinguir entre sefiales

CONTINUAS y DISCRETAS




EL ARDUINO

VISITAR:

*  http:/ /arduino.cc

« http:/ /www.instructables.com /id / Arduino-Projects /

« http:/ /playground.arduino.cc/ projects /ideas

« http:/ /codeduino.com / projects /

« http:/ /fritzing.org / projects /


http://arduino.cc
http://www.instructables.com/id/Arduino-Projects/
http://playground.arduino.cc/projects/ideas
http://codeduino.com/projects/
http://fritzing.org/projects/
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_® Arduino File Edit Sketch Tools Help
eno sketch_aug23a | Arduino 1.0.5

o - Entorno de desarrollo con ARDUINO
IDE de Arduino
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Elementos importantes del ARDUINO

reset
1 led en el pin 13

- rxuan - ARDUINO
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Senales DIGITALES

MICROCONTROLADOR

Sefiales ANALOGICAS



SISTEMA

ENTRADAS SALIDAS

Ejemplo: SISTEMA DE CONTROL DE TEMPERATURA

« ENTRADAS: Medida de temperatura, valor deseado de T°

* SALIDAS: “Actuador” sobre el motor del enfriador, “display”
« SISTEMA : Controlador



Primer programa en ARDUINO

108 0 0O , Blink | Arduino 1.0.5

Blink §
.-"/‘ *

Blink

furns on an LED on for one second, then off for one second, repeatedly.

lhis example code is in the public domain.
* /

'/ Pin 13 has an LED connected on most Arduino boards.
'/ give 1t a name:

int led = 13:

’ the setup routine runs once when you press reset:
void setup() {
'/ initialize the digital pin as an output.

pinMode(led, OUTPUT);

digitalWrite(led, HIGH); // turn the LED on (HIGH is the voltage level)

delay(1000); // wait for a second

digitalWrite(led, LOW); // turn the LED off by making the voltage LOW

delay(1000); // wait for a second

// the loop routine runs over and over again forever:
void loop() {

Progl



Segundo programa Prog

El programa debe:
Encender led 2
esperar 1 segundo
apagar led 2
Encender led 3

e leeces 2000e 20000 vevee cevee esperarl Segundo

| ................................ apagar led 3

........................................................... Encender 1ed 4

S 222040001 $302308455320200288850230088882%: esperar 1 Segundo

0000000000000000000000000000000000

.................................................. Apagar led 4

fritzing



MO diﬁCﬂCiéﬂ Prog2A

El programa debe:

Encender led 2
esperar 1 segundo
Encender led 3
0”@@ : esperar 1 segundo
- jor Encender led 4

esperar 1 segundo

LoutnpJy

AR Apagar led 4

.............................. esperar 1 Segundo

liiiiiiiiiiiiiiiiiiiiiiiin Apagar led 3
............................. esperar 1 segundo

.............................
.............................

............................. Apagar led 34

0000000000000000000000000000000000

.................................................. esperar 1 segundo

fritzing



Segiagiijare
repetir la

Tercer programa | e

|

El programa debe:
Encender led 2
esperar 1 segundo
apagar led 2
Encender led 3

e leeces 2000e 20000 vevee cevee esperarl Segundo

| ................................ apagar led 3

........................................................... Encender 1ed 4

S 222040001 $302308455320200288850230088882%: esperar 1 Segundo

0000000000000000000000000000000000

.................................................. Apagar led 4

fritzing



® 0 0 " pareMinimum | Arduino 1.0.

BareMinimum §

~int ledl = 2;

int led2 = 3;

int led3 = 4;

void setup() {
pinmode(ledl,OUTPUT);
pinmode(led2,0UTPUT);
pinmode(led3,0UTPUT);
digitalWrite(ledl,HIGH);
delay(1000);
digitalWrite(ledl,LOW);
delay(1000);
digitalWrite(led2,HIGH);
delay(1000);
digitalWrite(led2,LOW);
delay(1000);
digitalWrite(led3,HIGH);
delay(1000);
: digitalWrite(led3,LOW);
delay(1000);

} )

void loop() {
// put your main code here, to run repeatedly



BareMinimum §

, int ledl = 2; "B
d. int led2 = 3;
+int led3 = 4;
! void setup() {
d pinmode(ledl,0UTPUT);
pinmode(led2,0UTPUT);
£ pinmode(led3,0UTPUT);
digitalWrite(ledl,HIGH);
Of delay(1000);
digitalWrite(ledl,LOW);
Ol | 4e1ayc1000);
Ol digitalWrite(led2 ,HIGH);
== | delay(1000),;
T | digitalwrite(led2,LOW);
delay(1000);
Y1 | digitalWrite(led3,HIGH);
£ delay(1000);
digitalWrite(led3,LOW);
)/‘ delay(1000);
[Getay(To@@y; |
t( | digitalwriteCledl,LOW);
delay(1000),;
Y! | digitalwrite(led2 ,HIGH);
£ delay(1000);
digitalWrite(led2,LO0W);
)/. delay(1000);
digitalWrite(led3,HIGH);
Tt delay(1000);
digitalWrite(led3,LOW);
5/‘ delay(1000);
f [detaCioeed; — ]
digitalWrite(ledl,LOW);
>/| delay(1000);
digitalWrite(led2,HIGH);
delay(1000);
digitalWrite(led2,LOW);
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Y s1 quisiéramos repetir 100 veces????
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4 )
BareMinimum § = CONTADOR
int led3 = 4; 2 & / 7
void setup() {
pinmode(ledl,OUTPUT); ARDUINO

pinmode(led2,0UTPUT);
pinmode(led3,0UTPUT);

1=0;
while(i<5); while lg6ps
digitalWrite(ledl,HIGH); eeon | o | o | |
delay(1000); s hange e tad ekl x e B8 o e o Ths coul oo onh e amtacd.
di g 1talWrite (1 edl , LOW) ; variable, or an external condition, such as testing a sensor.
delay(1000); Syntax
digitalWrite(led2,HIGH); e e
delay(1000); )
digitalWrite(led2,L0H); Parameters
delay (1000) ; expression - a (boolean) C statement that evaluates to true or false
digitalWrite(led3,HIGH); Example
delay(1000); var = 0;
digitalWrfe(led3,LOW); ¥ sumatiing Zagatining: 300:kdman

delay(l000); —
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BareMinimum §

int led3 = 4;
void setup(Q) {

oo, |1
|whiie21<5$;

pinmode(ledl,OUTPUT);
pinmode(led2,0UTPUT);
pinmode(led3,0UTPUT);

2

PASO

LEDS

CONDICION

PROXIMO

2

3

secuencia

4

delay(1000);
delay(1000);
delay(1000);
delay(1000);
delay(1000);
delay(1000);

1=1+1

digitalWrite(ledl,HIGH);
digitalWrite(ledl,LOW);
digitalWrite(led2,HIGH);
digitalWrite(led2,LOW);
digitalWrite(led3,HIGH);

digitalWrite(led3,LOW);

3
(=




BareMinimum §

int ledl = 2;
int led2 = 3;
int led3 = 4;
int i; 4 )
void setup(Q) {

pinMode(ledl,OUTPUT); INVOCACION DE LA
pinMode(led2,0UTPUT); ,
pinMode(led3,0UTPUT); FUNCION

1=0; J
while(i<5);
prende();

i=1+1;

. Mas ELEGANTE!!

void loop() {

void prende(){
digitalWrite(ledl,HIGH);
delay(1000);

digitalWrite(ledl,LOW);
delay(1000);
digitalWrite(led2,HIGH);
delay(1000);
digitalWrite(led2,LOW);
delay(1000);
digitalWrite(led3,HIGH);
delay(1000);
digitalWrite(led3,LOW);
delay(1000);

it



Prog3

int ledl = 2; for statements
int led2 = 3;

int led3 = 4;

int i; Desciption

void setup() {

vinModeCled1, OUTPUT; The for statement is used to repeat a block of statements enclosed in curly braces. An increment counter is usually used t

pinMode(led2,0UTPUT); increment and terminate the loop. The for statement is useful for any repetitive operation, and is often used in
pinMode(led3,0UTPUT); combination with arrays to operate on collections of data/pins.
for(i=0;i<5;i++) {
prende(); There are three parts to the for loop header:
i=141;
) E for (initialization; condition; increment) {
;Old LoopQ { //statement(s);
void prende(){
digitalWrite(ledl,HIGH) }
delay(1000); o E——
digitalWrite(ledl,LOW); parenthesis — I
delay(1000); « . \
dfg?{ gl ot 2; (led2, HIGH), | declare variable (optional) \,

. j |
de] OYCIM); “ ’/
digitalWrite(led2,LOW); \ initialize  test "&‘;’;’2:1"9‘"‘:'
delay(1000); ‘
digitalWrite(led3,HIGH) \x ' 1
delay(1000); | ' a. .
digi talWrite(led3,LOW); Foriint x = 0 x < I00; meH){
del 1000); . "

} elay(1000); println(x); // prints 0 to 99



El puerto serial

W Arduino hile Edit Sketch JITICE Help

Auto Format 8T
] [00% - A.rchive Slfetch ==
View Zoom Add Slide le EnCOd'ng & Reload Table Ch:

Serial Monitor < %M

Board 3
Serial Port >
Programmer >

Burn Bootloader

ASClITable §

void setup() {
//Initialize serial and wait for port to open:
Serial.begin(9600);
Serial.println("Los 10 primeros numeros natura
for (int i=0; 1<10; i++){
println(i);
h
h

void loop() {

¥




Arduino

i |_ectura de Potenciometro

Salida por Serial

Prog4

int analogPin = 0;
int val;
void setup() {
Inttialize serial and wait for port to open:

Serial.begin(9600);

prints title with ending line break
Serial.println("LECTURA DE POTENCIOMETRO™);
¥

void loop() {

val = analogReadCanalogPin); read the input pin
Serial.println(val);
delay(400); debug value

¥



EJERCICIO

108 0 06 Blink | Arduino 1.0.5

Blink §
/%

Blink
furns on an LED on for one second, then off for one second, repeatedly.

l'his example code 1s in the public domain.
* /

/ Pin 13 has an LED connected on most Arduino boards.
/ give 1t a name:

int led = 13;

/ the setup routine runs once when you press reset:
void setup() {

// initialize the digital pin as an output.

pinMode(led, OUTPUT);

digitalWrite(led, HIGH);

/ the loop routine runs over and over again forever:

void loop() {

/ turn the LED on (HIGH is the voltage level)

delay(1000); // wait for a second
digitalWrite(led, LOW); / turn the LED off by making the voltage LOW
delay(1000); // wait for a second

}

Progb

Se requiere repetir la secuencia

5 veces, de tal modo que el retardo
entre el encendido y el apagado

se incremente en cada repeticion
en un 10%



Prog6

Agregar una nueva secuencia a continuacion

de la anterior que repita 5 veces el encendido y
apagado del led, de tal forma que el retardo entre
el encendido y el apagado se vaya disminuyendo
en un 10%

Agréguele al programa que vaya mostrando por el
PUERTO SERIAL el valor del retardo en cada ciclo



El puerto serial

W Arduino hile Edit Sketch JITICE Help

Auto Format 8T
] [00% - A.rchive Slfetch ==
View Zoom Add Slide le EnCOd'ng & Reload Table Ch:

Serial Monitor < %M

Board 3
Serial Port >
Programmer >

Burn Bootloader

ASClITable §

void setup() {
//Initialize serial and wait for port to open:
Serial.begin(9600);
Serial.println("Los 10 primeros numeros natura
for (int i=0; 1<10; i++){
println(i);
h
h

void loop() {

¥
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Arduino

| ectura de Potencidometro

3

Salida por Serial

int analogPin = 0;
int val;
void setup() {
Inttialize serial and wait for port to open:

Serial.begin(9600);

prints title with ending line break
Serial.println("LECTURA DE POTENCIOMETRO™);
¥

void loop() {

val = analogReadCanalogPin); read the input pin
Serial.println(val);
delay(400); debug value

¥



Tarjeta de
sonido

ADC

_— CUANTEACION

Q0
1
1

O = MWL, O
—

CODIFICACION 000 011 101 111 111 111 110 101 100 010 000

(codigo binario) —r—» ~_‘— '—.—ll '—r_'l x_'_' "_,_. _r_' — H \j_
0 3 5 7 7 7 6 5 4 2 0



10110010101

".'.".11‘301010111010101111 1100 101 DECIMAL | BINARIO .----
- 8421 | |s]4] 2]
100 0 0000 ojojojo
‘ 10110010%1101011110 1 0001 ofojo|1
101 2 0010 ojof1]0
3 0011 olo[1]1
4 0100 o100
5 0101 AEIRE
6 0110 ol1[1]o0
8 1000 1/o0/ofo0
1001 1/0/o0]|1
SISTEMA BINARIO o 1o Te
1011 110[1]1
1100 1 1[o]o
1101 1[1]{o0f1]
1110 1
1111 1 m




Tarea

1) Realice el montaje mostrado en la figura y pruebe el programa dado. Reporte
sus resultados.

Prog7

v
w.dynamnoelectron . COm

> >1MmY : M1 ende v 5 11 ',j
‘__1’,1“}'1',' ’AAA.A‘...“‘ - - g . = - A’f'

lead
LP,'A

variando su intensidad, este nc
1 tipo, por lc omienda usar un led difuso estandar.
rutina consta de - el primero aumenta los valores de la variable

3 3e asignan a la funcion analogWrite()

nt led = 9; // Asignacion del puerto 9 a la palabre led

LL

void setup() { // Rutina de condiciones iniciales

pinMode(led, OUTPUT):; Declaracion de led (pin9) como salida

Q
=
-
-
c
-
=
<

volid loop() { // Rutina principal
r (int a=0; a<255; a++) // se declara "
{ analoglirite(led, a):;

delay(20):;

.1” cComo
el valor de

z0nseqg

( a=255; a>1; a--)
analoglirite(led, a);
delay(20):

PUBrto

2) Investigue qué es y para que sirve PWM



