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Tipuri de senzori

senzori de camp

electromagnetic Senzori gaz

senzori tactili,
de apasare, vibratii mecanice,
de temperatura, umiditate

senzori chimici
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Senzori UV

1(|)‘° 1:08 1|06 1 Io“ 1|0:2 1|0° v (Hz)

microunde|FM AM unde radio lungi
unde radio

o
| | | | | | |
10 10" 10" 10" 1072 10" 10° 10* 10° 10® A (m)

Sparkfun ML-8511




Senzori RGB
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Senzori Iluminare

"E" COM4 (Arduing/Genuine Mega or

252[1x]
252 [1x]
251 [1x]
249[1x]
250[1x]
245 [1x]
245[1x]
249[1x]
250 [1x]
245[1x]
246 [1x]
244[1x]
245[1x]
247[1x]
248 [1x]

[] Autoscroll [ ] Show timestamp o= =l 13 B Y = 9600 baud Clear output




Senzori Iluminare

[ 'ﬁ' COM4 (Arduino/Genuino Mega or Mega

0[1x]
0[1x]
0[1x]
1[1x]
0[1x]
1[1x]
1[1x]
0[1x]
Lty
10[1x]
|0[1x]
11[1x]
0[1x]
0[1x]
0[1x]

[v] Autoscroll [ ] Show timestamp , e N v | Clear output




Senzori Iluminare

j Ll;':ﬂj COM4 (Arduino/Genuino Mega or Mega 2

16495[1x]
20575 [1%]
22452[1x]
47899 [1x]
52094 [1x]
46191 [1x]
45250 [1x]
126301 [1x]
24784 [1x]
22709[1x]
|22697[1x]
12244712x]
22447(1x]
21480 [1x]
22952 [1x]

[] Autoscroll [ ] Show timestamp 600baud | Clear output
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Senzori IR
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Senzori microunde
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Senzori IR

QTR-8RC IR Reflectance Sensor — vedere de sus

Senzori QTR
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Alimentare

Senzori IR

QTR-8RC IR Reflectance Sensor — vedere de sus
ASAMBLARE

7 6 54 3 2

STANGA senzori

Senzori QTR

Alimentarea Arduino din baterie externa



Senzori IR

QTR-8RC IR Reflectance Sensor — vedere de jos
Principiul de functionare LED
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Librarie: QTRSensors.h

Clase: QTRSensorsAnalog — potentialul pinului analogic
QTRSensorsRC — timpul de incarcare a condensatorului de{ 04/ /

(trecerea pinului digital din 1 in 0)




Senzori IR

QTR-8RC IR Reflectance Sensor

Pentru instalarea librariei:

a. Downloadati ultima versiune a librariei:
https://github.com/pololu/qtr-sensors-arduino/releases
b. Redenumiti folderul

“gtr-sensors-arduino-xxxx” in “QTRSensors”

c. Mutati folderul “QTRSensors” in folderul “libraries”
din locatia dosarului cu schite (Fisier -> Preferinte)

Librarie: QTRSensors.h

Clase:
QTRSensorsAnalog — potentialul pinului analogic (pini analogici 0-5)
QTRSensorsRC — timpul de incarcare a condensatorului de 10nF
(trecerea pinului digital din 1 in O: pini digitali 0-13 + pini analogici)

Metode:
- void read(sensorValues) -> direct iesirea senzorilor: valori mari la reflexie scazuta

- int readLine(sensor Values) -> datale normalizate de la senzori si estimarea pozitiei liniei
- void calibrate() -> calibrarea inaintea de utilizarea metodei readline


https://github.com/pololu/qtr-sensors-arduino/releases
https://github.com/pololu/qtr-sensors-arduino/releases
https://github.com/pololu/qtr-sensors-arduino/releases
https://github.com/pololu/qtr-sensors-arduino/releases
https://github.com/pololu/qtr-sensors-arduino/releases
https://github.com/pololu/qtr-sensors-arduino/releases
https://github.com/pololu/qtr-sensors-arduino/releases

Senzori IR

QTR-8RC IR Reflectance Sensor - Clasa QTRSensorsAnalog

STANGA DREAPTA

IRS02A IRS02A
Pololu
©2008 ' 3 4

Vee
® ® OGND 4., 8ypPASS

_
Lo 0N ® »

s',AéSnsorVaIues[S]

sensorValues[4]

sensorValues[0] Al
sensorValues[1] A2 A3
sensorValues[2]  sensorValues[3]

#include <QTRSensors.h>

Clasa QTRSensorsAnalog

#define NUM_SENSORS 6
#define NUM_SAMPLES_PER_SENSOR 4
#define EMITTER_PIN QTR_NO_EMITTER_PIN // LED-urile vor fi mereu pornite

QTRSensorsAnalog ir((unsigned char[]) {0, 1, 2, 3, 4,5}, NUM_SENSORS, NUM_SAMPLES PER_SENSOR, EMITTER_PIN);
unsigned int sensorValues[NUM_SENSORS];

Pinii analogici  Numarul

void loop() { de senzori folositi
ir.read(sensorValues);

// valorile de la senzori se vor memora in tabloul sensorValues

Numarul de esantioane mediate  PIN LED
pentru o singura citire




Senzori IR

QTR-8RC IR Reflectance Sensor - QTRSensorsAnalog

for (unsigned char i = 0; i < NUM_SENSORS; i++) {
Serial.print(sensorValuesli]);
Serial.print('\t');

}

Serial.printIn(); Depanarea
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a
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Calcularea vitezei

senzori

>

Cea mai simpla comanda de corectie este cea in care viteza unui motor este proportionala cu
reflexia detectata de senzorii de pe partea lui.
Viteza maxima se obtine atunci cand toti senzorii de pe o parte detecteaza albul absolut.




Senzori IR

QTR-8RC IR Reflectance Sensor - QTRSensorsAnalog

SIOF
789
48

STOP
1849 131

Calcularea vitezei

Viteza motorului scade atunci cand exista mai putina reflexie de la senzorii de pe partea lui,
precum in poza alaturata in care senzorii sunt in gol.
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Senzori IR

QTR-8RC IR Reflectance Sensor - QTRSensorsAnalog
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Calcularea vitezei

Viteza minima se obtine atunci cand toti senzorii de pe o parte detecteaza negrul absolut.
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Senzori IR
QTR-8RC IR Reflectance Sensor - QTRSensorsAnalog

S1(Ieft) S4(right) S5(right)

SO
(left)
Speed Right

S2(Ieft) S3(right)
Speed Left

cnt

O corectie mai importanta se poate obtine daca dam o pondere mai mare negrului detectat
de senzorii din capete.




QTR-8RC IR Reflectance Sensor — QTRSensorsAnalog
(video: )

VITEZA MAX =
CORECTIE_MaX
CORECTIE_MED
CORECTIE_MIN



https://youtu.be/jJ-eyE_z81U
https://youtu.be/jJ-eyE_z81U
https://youtu.be/jJ-eyE_z81U
https://youtu.be/jJ-eyE_z81U

Senzori IR

QTR-8RC IR Reflectance Sensor — Clasa QTRSensorsRC

pozitia centrului benzii negre
poz: 0 1000 2000 3000 4000 5000

S

IRS02A
Pololu
©2008

STANGA - ‘ fo '8 80 avpass DREAPTA

- JLCDON ® 0

Puteti cupla si acest senzor

Puteti cupla si acest senzor Ad At A2 MDY la un pin digital

la un pin digital

#include <QTRSensors.h> Clasa QTRSensorsRC

QTRSensorsRC ir((unsigned char[]) {14, 15, 16, 17, 18, 19}, 6);
unsigned int sensorValues[NUM_SENSORS]; \L ™\ Numarul

de senzori folositi
Pinii digitali 14-19 zori jolositi

void loop() { sunt de fapt pinii analogici AO-A5

@ irreadLine(sensorValues;N————> PENTRU ACEASTA METODA
- ESTE NECESARA CALIBRAREA!!!




Senzori IR

QTR-8RC IR Reflectance Sensor — Clasa QTRSensorsRC

Calibrarea

void setup() {

inti;
for (i=0; i< 250; i++) // calibrarea dureaza in acest caz 5 secunde

{

ir.calibrate();
delay(20);

}

Calibrare  max

Dinamica Iemoo 192 4000 120 4000 116 4000 116 4000 156 4000 196

Statica |192 192 116 152 116 116 3e4 3ee 4000 4000 1444 1492




Senzori IR

QTR-8RC IR Reflectance Sensor — Clasa QTRSensorsRC

Corectia pozitiei
speed_Left=speed MED + speedCorrection
speed_Right=speed MED — speedCorrection
speedCorrection > 0 -> deplasare spre dreapta
speedCorrection < 0 -> deplasare spre stanga

SO(Ieft)

Poz

speed_Left

S1(Ieft)
speedCorrection

speed_Right

Sy (left)

SZ":(right)

S5(right)




Senzori IR

QTR-8RC IR Reflectance Sensor — Clasa QTRSensorsRC
LINII DE COD

Initializare

int VITEZA_MED = 75;
double KP=0.030;
double KD=0.030;

void loop() { Calcul viteze

int poz = ir.readLine(sensorValues);
// eroarea e data de diferenta dintre poz si centrul senzorilor
int error = poz - 2500;

// calcularea coeficientului de corectie speedCorrection:

int speedCorrection = round(KP * error + KD * (error - lastError));
lastError = error;

speed_Left = VITEZA_MED + speedCorrection;
speed_Right = VITEZA_MED - speedCorrection;




Senzori IR

QTR-8RC IR Reflectance Sensor — Clasa QTRSensorsRC
LINII DE COD

if(abs(speed_Left)<100 && abs(speed_Right)<100) {
if (speed_Left>0) speed_Left=(int) round(speed_Left+(100-speed_Left)*0.6);
else speed_Left=(int) round(speed_Left-(speed_Left-100)*0.6);
if (speed_Right>0) speed_Right=(int) round(speed_Right+(100-speed_Right)*0.6);
else speed_Right=(int) round(speed_Right-(speed_Right-100)*0.6);
}
if(speed_Left>255) speed_Left=255;
if(speed_Right>255) speed_Right=255;
if(speed_Left<-255) speed_Left=-255;

if(speed_Right<-255) speed_Right=-255;  Corectie viteze prea mici sau prea mari

If ((poz==0) || (poz==5000)) {
cnt++;
if(cnt>40){
speed_Left=0;
speed_Right=0;

Oprire motoare




QTR-8RC IR Reflectance Sensor — QTRSensorsRC
( video 1: )

VITEZA_MED =75
KP =0,010
KD =0,100



https://youtu.be/hjvEpLhFzZI
https://youtu.be/hjvEpLhFzZI

QTR-8RC IR Reflectance Sensor — QTRSensorsRC
(video 2: )

VITEZA_MED =75
KP = 0,020
KD =0,100



https://youtu.be/593F5iLoOWw
https://youtu.be/593F5iLoOWw

QTR-8RC IR Reflectance Sensor — QTRSensorsRC
(video 3: )

VITEZA_MED =75
KP =0,030
KD =0,100



https://youtu.be/8IBdoOS-5ak
https://youtu.be/8IBdoOS-5ak
https://youtu.be/8IBdoOS-5ak
https://youtu.be/8IBdoOS-5ak

QTR-8RC IR Reflectance Sensor — QTRSensorsRC
(video 4: )

VITEZA_MED =75
KP =0,030
KD = 0,030



https://youtu.be/RRE8yvW3s9s
https://youtu.be/RRE8yvW3s9s

Senzori RGB

TCS34725 Senzor RGB cu Filtru IR
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Senzori

TCS34725 Senzor RGB cu Filtru IR

® : i
0000000
@& Arduino

F

OPRIT

GRESIT

Rosu:389 Verde:681  Albastru:501

Centru: 11.93 Stanga : 0.0@0 Dreapta :13.17
inalnte

OPRIT

GRESIT

Rosu:777 Verde:1218 Albastru:941

Centru: 6.97 Stanga : 7.31 Dreapta :9.45
OPRIT

GRESIT

Rosu:570 Verde:828 Albastru:643

Centru: 8.990 Stanga : 2.00 Dreapta :10.55




Senzori RGB

TCS34725 Senzor RGB cu Filtru IR

® (=) [Pl
0000000

@& Arduino
@] ®

Centru: 9.93 Stanga : ©0.00 Dreapta :4.97

Rosu:804 Verde:1801  Albastru:2254

Centru: 10.83 Stanga : 0.00 Dreapta :4.97
Rosu:821 Verde:1843  Albastru:2308

Centru: 11.66 Stanga : 9.31 Dreapta :4.97
dreapta

OPRIT

Rosu:592 Verde:1292 Albastru:1827

Centru: 3.45 Stanga : ©0.90 Dreapta :7.03

inalnte

OPRIT

GRESIT

Rosu:516 Verde:1279 Albastru:1879

Centru: 3.79 Stanga : 12.28 Dreapta :9.72




Senzori RGB

TCS34725 Senzor RGB cu Filtru IR

0000000
@& Arduino
@) ®

OMORAT
Rosu:2078 Verde:1730 Albastru:1504
Centru: 20.21 Stanga : 9.86 Dreapta :10.69
Stanga
OMORAT
Rosu:2148 Verde:1751 Albastru:1509
Centru: 9.38 Stanga : 0.00 Dreapta :10.28
inalnte
OPRIT
OMORAT
Rosu:1909 Verde:1423 Albastru:1229
Centru: 21.72 Stanga : 0.00 Dreapta :9.38
Rosu:1895 Verde:1405 Albastru:1218
entru: 20.14 Stanga : 26.83 Dreapta :11.38




: Senzori acustici
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Banda de frecvente: 20Hz - 20kHz

Microfon cu Breakout

-

Microfon Capacitiv Microfon MEMS

Aplicatii: comanda audio

Sursa preturi: https://www.robofun.ro



Senzori acustici

Backplate
Resistor

Audio output

—

Sound waves i

to pre-amp

Battery

Diaphragm L. .
Principiul de functionare

Q — sarcina pe diafragma capacitiva — aprox. const. fata de variatiile rapide ale diafragmei
=> scade d = creste capacitatea = scade tensiunea pe condensator
= tensiunea pe rezistor devine pozitiva

=> creste d = scade capacitatea = creste tensiunea pe condensator
= tensiunea pe rezistor devine negativa

Sursa preturi: https://www.robofun.ro



Senzori acustici

infrasonic ~ sonic 7 hypersonic

1 B
0 10' 102 10%® 10 10° 10° 107 10% 10° 1070 Hz
frecventa de jos (Hz) frecventa de sus (Hz)

om: https://www.youtube.com/watch?v=H-iCZEIJ8mO 20 20,000

pisica 32,000
catel 46,000
cal 40,000
elefant 12,000
vaca 40,000
liliac 150,000
greierele si lacusta 50,000
rozatoare 100,000

balene si delfini 150,000
55,000

Sursa: https://www.britannica.com/science/ultrasonics


https://www.youtube.com/watch?v=H-iCZElJ8m0
https://www.youtube.com/watch?v=H-iCZElJ8m0
https://www.youtube.com/watch?v=H-iCZElJ8m0

Senzori acustici

infrasonic ~ sonic 7 hypersonic

1 | |
0 10" 10% 10° 10* 10% 10° 107 10% 10° 10" Hz

Frecventa de functionare: 40kHz

210 RON

HC SR-04 o= U Paralax Ping
Unghi de functionare: 15 ° :
Distanta: 3cm -4m
Rezolutie: 1cm

Maxbotix LV EZ4

Aplicatii: senzori de distanta

Sursa preturi: https://www.robofun.ro



Senzori ultrasonici

Pentru instalarea librariei:

a. Downloadati ultima versiune a librariei NewPing:
https://bitbucket.org/teckel12/arduino-new-ping/downloads/

b. Dezarhivati continutul in folderul “libraries” din locatia dosarului cu schite
(Fisier -> Preferinte)

c. Copiati continutul subfolderului “NewPing/src” in folderul “NewPing”

Librarie: NewPing.h

Clasa: Constructor:
NewPing NewPing sonar(trigger_pin, echo_pin [, max_cm_distance]);
Metode:

- int sonar.convert_cm(echoTime);
- int sonar.ping_median(iterations);




Senzori ultrasonici

Principiul de functionare

Start Pulse

JL —
<— _J L

Echo Time Pulse

#include <NewPing.h>

#define trigDreapta 4 void loop(){
#define echoDreapta 5 NewPing sonarDreapta(trigDreapta, echoDreapta, 500);

int timpDr=sonarDreapta.ping_median(5);

void setup() { int distantaDr=sonarDreapta.convert_cm(timpDr);
Serial.begin(9600); Serial.print("Dreapta: ");
Serial.printIn("Start program"); Serial.printIn(distantaDr);

}

Testare senzori




Robotul explorator cu 3 senzori de distanta

Reset Bytton

(Power 5V)

DC Power Jack
(AC-to-DC adapter)
(7-12v)

LED — Load & Pin 13

Power OUT
(5V, 3.3V)

Power IN
(9V battery)

14x Digital IN/OUT
(6x PWM™ OUT)
(5V, 40mA)

LED - Power ON
(Green or Orange)

Atmel ATmega328P
Microcontroller
(8-bit, 16 MHz,

32 KB Flash,
1 KB EEPROM,
2 KB SRAM)

6x Analog IN
(0-5V 10-bit ADC)

+12V Power|
Power GND|
+5V Power |
| AEnable |

input_|

B Enable |

OutputA |

|5V Enable




Robotul explorator cu 3 senzori de distanta

Video: https://youtu.be/sTxtS4A4VKo



https://youtu.be/sTxtS4A4VKo
https://youtu.be/sTxtS4A4VKo
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ROTATIE 180 EXECUTA FORWARD()
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Robotul explorator cu 2 senzori de distanta




Robotul explorator cu 2 senzori de distanta

Deplasare prin tunel
if (distDr<30 | | distSt<30) {

if (distDr-distSt>3) {
right();
delay(75);
stopm();

} else if (distSt-distDr>3) {
left();
delay(75);
stopm();

} else {
forward();
delay(delaydur);
stopm();

}

} else {

forward();

delay(delaydur);

stopm();




Robotul explorator cu 2 senzori de distanta



https://youtu.be/SYoutuODKZc
https://youtu.be/SYoutuODKZc

Robotul explorator cu 2 senzori de distanta



https://youtu.be/t-9ntueGs6c
https://youtu.be/t-9ntueGs6c
https://youtu.be/t-9ntueGs6c
https://youtu.be/t-9ntueGs6c

Robotul de atac
cu HC SR-04 si TCS34725

fara librarie pentru senzori




Robotul cu HC SR-04 si TCS34725

LINII DE COD

Oprire centru
Citire distanta

void oprire_centru(int distanta_centru){
if(distanta_centru<Z20@ && distanta_centru>@ ){

digitalWrite(TRIG_PINZ,HIGH); oprire(Q);
delayMicroseconds(10); delay(3000);
digitalWrite(TRIG_PINZ,LOW); detectie_culoare();
while(digitalRead(ECHO_PIN2) == @); -
t3=micros(Q); ) }
whilel(digitalRead(ECHO_PINZ) == 1); 1 Detectie culoare
t4=micros();
pulse_widthZ = t4 - t3; L. void culoare(int r,int b,int g){
i f(pulse_width2<-MAX_DIST){ Deplasare inainte L F(r>480 && rsb && r>g){
) inainte();
vold 1inainte() ]
cml=pulse_width2/58.0;%} Iﬂ 1
else i <
le;{@; dreapta.setSpeed(80); elisa;;(g?se 84 <460 )
1 stanga.setSpeed(80); delay(300);
stanga. run(FORWARD); viraj_stangaQ);
dreapta. run(FORWARD); delay(600);
) }
} }

Comparare distanta

if(distanta_centru<distanta_dreapta && distanta_centru<distanta_stanga && distanta_centru-@ && distanta_stanga>0@ && distanta_dreapta>0)
{

inainteQ);
oprire_centru(distanta_centru);

}




Senzori ultrasonici

Depanare

[ |
Centru: 0.00 IStanga : 22.21 IDreapta :0.
GRESIT

Rosu:542 en :556
Centru: 0. @@ Stanga 21.66 | Dreapta :0.

GRESIT

Rosu:548 :561
Centru: 0. @@ Stanga 24.62 | Dreapta :

GRESIT

Rosu:551 en
Centru: 0. @@ Stanga 24.14 Dreapta :0.

GRESIT

Rosu:554 :567
Centru: 0. B@ Stanga 22.83 | Dreapta :0.

GRESIT
OSu :570

Dreapta :0.




Senzori ultrasonici

Depanare

. :120  Albastru:112
Centru: 21.03 | Stanga : 0.00 Dreapta :

INAINTE
GRESIT

: :115  Albastru:107
ECentru: 29.62' Stanga : ©0.0@ Dreapta
inalnte
GRESIT

:124  Albastru:115
Centru: 20.14 | Stanga : 0.00 Dreapta :

GRESIT

- :124  Albastru:115
Centru: 20.55 | Stanga : 0.0@ Dreapta :




Senzori termici

@ COM3 (Arduine/Genuinc Mega or Mega 2560)

Chip D518B20

Data 1 B5 1 4B 46 7F FF C 10 CD CRC=CD

Temperature = 27.31 Celsius, S21.16 Fahrenheit
Ho more addresses.

ROM = 28 FF €% AD 21 17 5 7E
Chip D515B20
Senzor: D518B20 Data 1 B4 1 4B 4§ TF FF C 10 BE CRC=SE .
Temperature = 27.25 Celsius, £21.05 Fahrenheit
Ho more addresses.

ROM = 28 FF €% AD A1 17 5 7E
Chip D51sB20
Data 1 B4 1 4B 46 TF FF C 10 8E CRC=EE
Temperature = 27.25 Celsius, 81.05 Fahrenheit
Ho more addresses.

ROM = 28 FF &% AD A1 17 5 TE
Chip D518B20
Data 1 B4 1 4B 46 7F FF C 10 8E CRC=2E
Temperature = 27.25% Celsius, £1.05 Fahrenheit
Ho more addresses.

ROM = 25 FF €% AD 21 17 5 TE
Chip D518B20
Data 1 B4 1 4B 45 7F FF C 10 2E CRC=2E
Temperature = 27.




Senzori termici

@ COM3 (Arduing/Genuine Mega or Mega 2560)

ROM = 28 FF €% &D &1 17 5 TE
Chip = DS18B20
Data = 1 2 0 4B 46 7F FF C 10 4E CRC=4E
Temperature = 0.12 Celsius, 32.22 Fahrenheit
Ho more addresses.

ROM = 28 FF €% AD Rl 17 5 TE
Chip = DS18B20
Data = 1 2 0 4B 46 7F FF C 10 4E CRC=4E
Temperature = 0.12 Celsius, 32.22 Fahrenheit
HNo more addresses.

ROM = 28 FF &9 AD R]1 17 5 TE
Chip = DS13B20
Data = 1 2 0 4B 46 7F FF C 10 4E CRC=4E
Temperature = 0.12 Celsius, 32.22 Fahrenheit
Ho more addresses.

BROM = 25 FF €% AD Bl 17 5 7TE
Chip = D518B20
Data = 1 2 0 4B 46 T7F FF C 10 4E CRC=4E
Temperature = 0.12 Celsius, 32.22 Fahrenheit
HNo more addresses.

ROM = 28 FF &% AD &1 17 5 TE
Chip = D3518B20
Data = 1 2 0 4B 46 7




Senzori termici

"ET?J COM3 (Arduing/Genuine Mega or Mega 2560)

BOM = 28 FF €% AD R1 17 5 TE
Chip = DS1EB20
Data =1 9 2 4B 46 7F FF C 10 OB CRC=LB
Temperature = 32.56 Celsius, 90.8l Fahrenheit
No more addresses.

ROM = 23 FF €9 RD B1 17 5 TE
Chip = DS1E8B20
Data =1 9 2 4B 48 7F FF C 10 DB CRC=DB
Temperature = 32.5¢ Celsius, 80.8l Fahrenheit
Ho more addresses.

ROM = 23 FF &9 RD B1 17 5 TE
Chip = D518B20
Data =1 8 2 4B 46 7F FF C 10 OB CRC=DB
Temperature = 32.5¢ Celsius, 90.8l Fahrenheit
No more addresses.

BOM = 28 FF €% AD A1 17 5 TE
Chip = DS1EB20
Data = 1 & 2 4B 46 7TF FF C 10 1lE CRC=1E
Temperature = 32.63 Celsius, 90.72 Fahrenheit
No more addresses.




Multumim pentru atentie!

Rafta la concurs!



