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SenzoriRGB
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Senzorilluminare

"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




Senzorilluminare

[ '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




Senzorilluminare

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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SenzorilR
QTRBRC IR Reflectance Senseederede sus

SenzorQTR
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SenzorilR

QTRBRC IR Reflectan&=nsor vederede sus
ASAMBLARE

S— —————

7 65 43 2

STANGA senzori
Alimentare

QTR

SenzorQTR

AlimentareaArduino din baterieexterna




SenzorilR
QTR8BRC IR Reflectance Senseederede jos
Principiulde functionare LED

DREAPTA STANGA /

‘WMo W wmidww

W e - g
O = = .
] " . 4

ssedig n £'E
g
!

m | AAA

S 5 ) »;(K f: 4»“

"_\Ml_lg K P K |

I ZIIE 3 % 3 % ’__'ﬁ 3
— N — K J\LM K ) e g X8
I=100mA £ “ R RPN "
— I A Z |
,;J‘ - ’?K\\\VV f&

Librarie QTRSensors.h

Clase QTRSensorsAnalagpotentialul pinului analogic
QTRSensoRC¢ timpul deincarcarea condensatoruluide/@{F//

(trecereapinului digital din 1 in 0)




SenzorilR
QTRBRC IR Reflectance Sensor

Pentruinstalaredibrariei:

a. Downloadatiultima versiunea librariei:
https:// github.com/pololu/gtr-sensorsarduino/releases
b. Redenumitifolderul
cgtr-sensorsarduino-xxxx in IQTRSensoEs
c.Mutati folderulad v ¢ w{ Siyidl@eNEs f A 0 NI (!
din locatiadosaruluicu schite(Fisier-> Preferinte

Librarie QTRSensors.h

Clase
QTRSensorsAnalagpotentialul pinuluianalogic pini analogiciO-5)
QTRSensoRCc timpul deincarcarea condensatorulude 10nF
(trecereapinuluidigital din 1 in Opinidigitali 0-13 +pini analogic)

Metode:

- voidread(sensorValugs>directiesireasenzorilorvalorimarila reflexiescazuta

- int readLingsensor Values)y datale normalizatede lasenzorisiestimareapozitieiliniei
- voidcalibrate() -> calibrareainainteade utilizareametodeireadLine


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

SenzorilR
QTRBRC IR Reflectance SensdclaseTRSensorsAnalog

STANGA DREAPTA

IRS02A IRS02A
Pololu
©2008 ' 3 4

Vee
'. ® OGND 4., 8yPASS

s'?ésnsorVaIue[§]
sensorValugd]

AQ
sensorValud$§] A1l AD
sensorValugd] sensorValugg] sé‘nsorValue[Q]

#include QTRSensors>h

#define NUM_SENSORS 5 ClasaQTRSensorsAnalog
#define NUM_SAMPLES PER_SENSOR 4
#define EMITTER_PIN QTR_NO_EMITTER_PIN HAifilERor fi mereupornite

QTRSensorsAnalag(unsigned charf]) {0, 1, 2, 3, 4,5}, NUM_SENSORS, NUM_SAMPLES_PER_SENSOR,EMIT]|
unsignednt sensorValues[INUM_SENSQPRS J

Piniianalogici Numarul

void loop(){ de senzorfolositi
irread(sensorValues

/I valorilede lasenzorisevor memorain tabloul sensorValues

Numarulde esantioanemediate PIN LED
pentru o singuracitire




SenzorilR
QTRBRC IR Reflectance SensQTRSensorsAnalog

for (unsigned char i = 0; i < NUM_SENSORS; i+1) {
Serial.print(sensorValuey);
Serial.prinf'\t");

}

Serial.printlr); Depanarea

senzori

Calculareavitezei

Ceamaisimplacomandade corectieesteceain carevitezaunui motor este proportionalacu
reflexiadetectatade senzoriide pe partealui.
Vitezamaximase obtine atuncicandtoti senzoriide pe o partedetecteazaalbul absolut




SenzorilR
QTRBRC IR Reflectance SensQTRSensorsAnalog
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789
48

STOP

729 73] 153 V ine | ) s
Calculareavitezei b/ Veooochl-t 1

————

Vitezamotorului scadeatuncicandexistamai putina reflexiede lasenzoriide pe partealui,
precumin pozaalaturatain caresenzoriisuntin gol.

|| 7&8 731 753 713 751 205

. : FITETTE,
46 44 256 - -~




SenzorilR
QTRBRC IR Reflectance SensQTRSensorsAnalog

22

3TOF
1019
22

STOP
1020 1020 1020

Calculareavitezei

Vitezaminima seobtine atuncicandtoti senzoriide pe o partedetecteazanegrulabsolut

T0Z0 T020 T020 T0Z20 EOEY T0ZT ’ N— A &
| 2 3
22 22 40




SenzorilR
QTRBRC IR Reflectance SensQTRSensorsAnalog

Dt fmeﬁ) S(lefr) ‘ S(right) | ight) | Sright)

Speed LeffSpeedRight| cnt

O corectiemaiimportanta se poate obtine dacadam oponderemai marenegruluidetectat
de senzoriidin capete




QTR8RC IR Reflectance Sens@TRSensorsAnalog
(video: )

VITEZA MAX = 135;
CORECTIE_MaX
CORECTIE_MED g0;
CORECTIE_MIN = 50;



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

SenzorilR
QTRBRC IR Reflectance Sens@iasaQTRSensoRC

pozitiacentruluibenziinegre
poz 0 1000 2000 3000 4000 5000

e e

2 1

| |
STANGA ~ X R L — DREAPTA

-J epon )

Puteti cuplasi acestsenzor AG Puteti cuplasiacestsenzor
L A2 la un pin digital
la un pin digital A0 Al A3 Ad pin dig
#include QTRSensors>h ClasaQTRSensoF&

QTRSensorsRi@ (unsigned char[]) {14, 15, 16, 17, 18, 19},@;
unsigned int sensorValues]NUM_SENJORS \L Numarul

Piniidigitali 14-19
suntdefapt pinii analogiciAO-A5

desenzorifolositi
voidloop(){

@mir.readLinésensorValue . PENTRU ACEASTA METODA
- ESTE NECESARA CALIBRAREA!!!




SenzorilR
QTR8BRC IR Reflectance Sens@itasaQTRSensoRC

Calibrarea

void setup(X

inti;

for (i = 0; 1 < 250; i++) falibrareadureazan acestcaz5 secunde
{
ir.calibratg);
delay(20;

Senzoril SO L SL L SZ L S3 LS4l S°
min

Calibrare max min min

Dinamica l4000 192 4000 120 4000 116 4000 116 4000 156 4000 196

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




SenzorilR

QTR8BRC IR Reflectance Sens@iasaQTRSensoRC

Corectigpozitiei
speed_Leftspeed MED speedCorrection
speed_Rightspeed MEL; speedCorrection
speedCorrectior 0->deplasarespredreapta

Qe

Poz

speed_Leff

S (left)

speedCorrectid

speed_Right

n

Sty

%(right)

S\i(right)

speedCorrectior 0->deplasaresprestanga




SenzorilR

QTRBRC IR Reflectance Sens@iasaQTRSensoRC
LINII DE COD

Initializare

int VITEZA _MED = 7§;
double KP=0.030:
double KD=0.030;

voidloop() { Calculiteze

int poz=ir.readLinésensorValues
/I eroareae data dediferentadintre pozsicentrul senzorilor
int error =poz- 2500;

/I calculareacoeficientuluide corectiespeedCorrection

int speedCorrectiorr rounde‘ error + KD (error - lastErro));
lastError= error,

speed_Left= VITEZA MEDspeedCorrection
speed_Right VITEZA MEBpeedCorrection




SenzorilR

QTRBRC IR Reflectance Sens@iasaQTRSensoRC
LINII DECOD

if(absepeed_LeM<100 && absgpeed_ Righk100) {
If (speed_Left0)speed_Left(int) roundGpeed_Left(100speed_Left)*0.6);
elsespeed_Left(nt) roundEpeed_LekH(speed Left100)*0.6);
if (speed_Right0)speed_Right(nt) roundépeed_Right(100speed_Right)*0.6);
elsespeed_Right(int) roundspeed_Righ{speed Right00)*0.6);

}

if(speed_Left255)speed Left255;
if(speed_Right255)speed Right255;
if(speed_Lek-255)speed Lef-255;

if(speed_Right-255) speed_Right255; Corectievitezepreamicisaupreamari

If (Poz==0 || ( poz==5000)X
cnt++;

if(cnt>40){
speed_Left=p
speed_Right=0

Opriremotoare




QTRBRC IR Reflectance Sens@TRSensorsRC
(videol: )

VITEZA MEB75
KP = 0,010
KD = 0,100



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

QTRBRC IR Reflectance Sens@TRSensorsRC
(video?2: )

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



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

QTRBRC IR Reflectance Sens@TRSensorsRC
(video3: )

VITEZA _MED %
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

QTRBRC IR Reflectance Sens@TRSensorsRC
(video4: )

VITEZA_MED %
KP = 0,030
KD = 0,030



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

TCS34725enzoRGB ciriltru IR
Principiulde functionare [gRe
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SenzoriRGB
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SenzoriRGB

TCS34725enzoRGB ciFiltru IR

® (=) [Pl
0000000

@& Arduino
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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
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SenzoriRGB
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Senzoriacusticl

infrasonj sonic ultrasonic hypersonic

I
0 10" 102 10° 10* 10° 10° 107 10® 10° 1070 Hz

Banda defrecvente 20Hz 20kHz

Microfon cu Breakout
Microfon Capacitiv Microfon MEMS

Aplicatii: comandaaudio

Sursapreturi: https://www.robofun.ro



Senzoriacusticl

Backplate
Resistor

Audio output

—

Sound waves I

to pre-amp

Battery

Diaphragm L )
Principiulde functionare

Q ¢ sarcinape diafragmacapacitivac aprox const. fata devariatiile rapideale diafragmei
= scaded = crestecapacitatea=> scadetensiuneape condensator
= tensiuneape rezistordevinepozitiva

= crested = scadecapacitatea = crestetensiuneape condensator
= tensiuneape rezistordevinenegativa

Sursapreturi: https://www.robofun.ro



Senzoriacusticl

infrasonic ~ sonic 7 hypersonic

1 B
0 10" 10 10® 10* 10° 10° 107 10® 10° 10" Hz
frecventadejos(H2  frecventade sus(Hz)

om: https://www.youtube.com/watch?v=HCZEIJ8mO 20 20,000

pisica 100 32,000
catel 40 46,000
cal 31 40,000
elefant 16 12,000
vaca 16 40,000
liliac 150,000
greierelesilacusta 50,000
rozatoare 100,000
balenesi delfini 150,000

55,000

Sursahttps://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

Senzoriacusticl

infrasonic ~ sonic 7 hypersonic

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

Frecventade functionare 40kHz

=22.RON 210 RON

HC SR4 = Y ParalaxPing
Unghi de functionare: 16 .
Distanta:3cm-4m
Rezolutie 1cm

Maxbotix LV EZ4

Aplicatii: senzoride distanta

Sursapreturi: https://www.robofun.ro



Senzoriultrasonici

Pentruinstalaredibrariei:

a. Downloadatiultima versiunea librariei NewPing
https://bitbucket.org/teckell2/arduinenew-ping/downloads/

b. Dezarhivatcontinutul in folderula £ A 6 Nlin INGatiadosaruluicu schite
(Fisier-> Preferintg

c. Copiaticontinutul subfolderuluicNewPingsrcc  faldérul iNewPing

Librarie NewPing.h

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

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




Senzoriultrasonici

Principiulde functionare

Start Pulse

JL —
<— _J L

Echo Time Pulse

#include <NewPing:h _
#definetrigDreapta 4 void loop(){
#defineechoDreapta5 NewPing sond@reaptétrigDreapta echdreapta 500);
int timpDr=sonarDreapta.ping_median(5)
void setup() int distantaDr=sonarDreapta.convert_ciirpDr);
Serial.begi(©600); Serial.prin{"Dreapta ");
Serial.printlr{"Start prograrnt): Serial.printlrfdistantaDj;
}

Testaresenzori




Robotul exploratorcu 3senzorde distanta

Reset Bytton LED — Load & Pin 13

14x Digital IN/OUT
9w h?l?”l:lﬂ: ’ (6x PWM™ OUT)
DIGITAL (PWM~) & (5V, 40mA)

GG)C@

L f Y
“axum - ARDUINO ' LED - Power ON

<
-
L

(Green or Orange)

(Power 5V) - Ve ; Atmel ATmega328P
Pt Microcontroller
(8-bit, 16 MHz,
32 KB Flash,
1 KB EEPROM,
2 KB SRAM)

DC Power Jack Power OUT Power IN 6x Analog IN
(AC-to-DC adapter) (5V, 3.3V) (9V battery) (0-5V 10-bit ADC)
(7-12v)

OutputA |

| 5V Enable |

'+12V Power,|
'Power GND |

+5V Power |

| AEnable |
Input ‘

B}n;ble '




Robotul exploratorcu 3senzorde distanta

Video: https:// youtu.be/sTxtS4A4VKo



https://youtu.be/sTxtS4A4VKo
https://youtu.be/sTxtS4A4VKo

fogical

STOP()
CITESTE INFORMATIE
SENZORI
RAPORTEAZA SONOR
DISTANTE CITITE

ROBOTUL
POATE SA
AVANSEZE?2

ROBOTUL POATE
MERGE INAINTE?

EXECUTA
BACKWARDS|)
APRINDE LED SPATE

POATE
EXECUTA VIRA!
DR/ST?
ESTE MAI MULT SPATIU
IN DREAPTA DECAT IN
EXECUTA STANGA ?

ROTATIE 180 EXECUTA FORWARD()

EXECUTA LEFT()

APRINDE LED STANGA EXECUTA RIGHT()

APRINDE LED DREAPTA




eCHONICICOMPONENTS e

connections *

Right
sensor

G50

Left sensor

o6

Engine
driver



Robotul exploratorcu 2senzorde distanta




Robotul exploratorcu 2senzorde o

if (distDr<30|| distSt<30Q {

If (distDr-distSt>3 {
right();
delay(79;
stopm();

} elseif (distStdistDr>3 {
left();
delay(79;
stopm();

} else {
forward();
delay(delayduy,

stopm();
}

} else {
forward();
delay(delayduy,

stopm();

Deplasareprin tunel

IStanta



Robotul exploratorcu 2senzorde distanta



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

Robotul exploratorcu 2senzorde distanta



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

Robotulde atac
cu HC SR0O4sITCS34725
faralibrarie pentrusenzori




Robotulcu HC SR04s1TCS34725

LINII DE COD

o 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) == 0); -
t3=micros(Q); ) }
whilel(digitalRead(ECHO_PIN2) == 1); 1 Detectieculoare
t4=micros();
pulse_widthZ = t4 - t3; . void culoare(int r,int b,int g){
1f(pulse_width2<-MAX_DIST){ Deplasaranainte {F(r>480 8& rsb && r>g){
_ inainte();
volid i1nainte() )
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);
] }
} 1

Compararedistanta

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

inainteQ);
oprire_centru(distanta_centru);

}




Senzoriultrasonici

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.




Senzoriultrasonici

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 :




Senzortermici

@ 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 DSl8BZO Data 1 B4 1 4B 46 7F FF C 10 8E CRC=EE
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.




Senzoritermici

@ 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




Senzoritermici

"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 |

Bafta l|a concurs!



