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Co dokaze?

* komunikacia
* stabilizacia

* dizajn

e vydrz




Na co ho
vieme vyuzit?

* Snimanie zemského povrchu z vtacej
perspektivy

* Transport predmetov

e Zameriavanie pozemkov
e Kontrola rozlahlych pléch
* Drone racing

* \lyucba algoritmizacie a
proramovania




Arduino UNO

Kovovy ram s plastovou zakladriou
433 MHz Radio prijimac a vysielac

ESC kontrolér
2-osi gyroskop
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1549 Gyr rawXK=Wire.read()<<B|Wire.read();
140 Gyr raw¥=Wire.read()<<B|Wire.read();

141 // Uprava gyro v _gtumdcoch/sek
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Co bolo
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adresu (v tomto pripade &8)

straciu 0x3B - odpovedat na AcX

program a pokradovat

6 registrov z 3B
stabilizacia
zda hodnota potrebuje dva registre

prvé vzlety
ESC kontrolér

tc 5 hodnotami zrychlenia

X),2) + pow(({hcc rawZ),Z)))*rad to deg) - Acc angle error x;
c raw¥),2) + pow((Rcc rawZ),2)))*rad to deg) - Rcc angle error y;
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MPUG0S0 i 1("init failed"):

Arduino piny |

5V | Veo

GND | GND il

L4 | SDRA //Porty motorow

As | 5CL motorl.attach(3)
motor2.attach(5):

#include <Wire.h>//KniZnica pre MPU&050 motor3.attach(6);

#include <Servo.h>//V RH ASK.cpp definovat: #define RH ASK ARDUINO USE TIMER2 motord.attach(l2);

#include <RH ASK.h> J/Vypnutie motorov
motorl.wrice (0)

RH_ASK driver (2000, 2, 0, 0); motor2.write (0)
motor3.write (0)
motord.write (0)

//Vypoget gyroskopickej chyby pred spustenim sluéky, priemer z 200 hodndt
if {acc_error==0)
{
for(int a=0:; a<200: a++)
int vzdialenostCm; {
Wire.beginTransmission (0x68) ;

String THU; e.write (0x3B) ; //PoZiadat o registriaciu Ox3B - odpovedat na AcX
char pismeno; e.endTransmission (false);
Servo motorl; e.requestFrom (0x68, 6, true);
Servo motor; Rozmiestnenie
Servo motor3; motorov Acc_rawk: read(}<<B|Wire.read(})/4096.0 ; //KaZdd hodnota potrebuje dva registre
Servo motordr RBoc_raw¥=(Wire.read()<<8 |Wire.read())/4096.0
int motorl power; Acc_rawi= read () <<B|W =.read())/4096.0 ;
int motorZ power;
int motor3 power; Acc_angle error x = Acc_angle error_x + ((atan( thcc_rawY}/sq:t, (pow( (Aoc_rawX) ,2) + pow((Acc_rawZ),2))) *rad_to deg));
int motort power; Acc_sngle_srror y = Acc_angle_error y + ((atan(-1% (Acc rawX)/sgrt (pow ((Acc_raw¥),2) + pow((Rcc_rawZ),2)))*rad_to_deg)):
flocat allmotors_power = 100;
float kor_naklon x, kor_ naklon v; if (a==199)
int i,riadenie[6],smer,riad wys[5]: {

Bcc_angle error x = Acc_angle_error x/200:
float elapsedTime, times, timePrev; Rcc_angle error v = Acc_angle_errar_y/zoc;
int gyro_error=0: ace_error=1:
float Gyr_rawX, Gyr_rawY, Gyr_rawi; }
float Gyro_angle x, Gyro_angle_y:
float Gy¥ro raw_error X, GYyro_raw error ¥: }

int acec_error=0; //Vypoget gyroskopickej chyby pred spustenim slu&ky, priemer z 200 hodndt
float rad_to deg = 180/3.141592654; if (gyro_error==0)
float Acc_rawX, Rcc_raw¥, Rcc_rawi; {
flocat Acc_angle ®, Acc angle ¥; for(int i=0; i<200; i++)
float Acc_angle error_x, Acc angle_error y;
nTransmission (0Ox68) ; //0Oodoslat slave adresu (v tomto pripade &8)
float Total_angle_x, Total_angle_y; te (0x43) 5 //Prva adresa udajov Gyro
e.endlTransmission(false);

void setup() { e.requestFrom (0x68, 4, trus) » //Eiadame len 4 registre

Wire.begin(); //Spustit komunikaciu

Gyr_rawK=Wire.read()<<8|F e.read()r
ire.beginTransmission (0x68); //0doslat slave adresu (v tomto pripade 68) Gyr_ rawY: re.read()<<8| e.read()r
te (0x6B) ; /fReset (umiestnite 0 do registra 6B)
te (0x00) Gyro_raw error x Gyro raw error X + (Gyr rawX/32.8):
e.endTransmission(trus); //Ukonéit prenos Gyro_raw_error_y Gyro_raw_error_y + (Gvr_rawi/32.8);
/Gyro config
re.beginTransmis=sion (0X68) » if (i==199)
//ZApis do registra (1B hex) {
/{Nastavit bity registrov 00010000 (1000dps) Gyro_raw_error_x = Gyrn_raw_errnr_x/ZOO:

Wire.endTransmission(true): Gyro_raw_error_y Gyro_raw_e rrur_y/200;

//Bcc config gyro_error=l;

Wire.beginTransmission (0x68) 3

re.write (0x10); //Wastavit bity registrov ake 00010000 (+/- &g rozsahu) ¥
e.endTransmission(true); Mode (13, CUTPUT);
pinMode (11, OUTP :
//R¥chlost pre sériovy port
Serial.be 9600) ; }
if (!driver.init())
Serial. 1 init failed"): void loop() {
smer = 0;




UTBUT) ; n a =0 ORSD
w;;’:gi:i:ﬁl, g'j;ij i’ W T //Podriat prenos a pokradovat
o ’ T W //PoZiadat dalfich 6 registrov z 3B

i Acc_rawi= e read())/4096.0 ; //Ka%da hodnota potrebuje dva registre
N Bec_rawy= L read(}))/4096.0 ;
'21‘15;;?:5“; Acc_rawZ= W ead())/4096.0 ;
H - P .. - . i o . -

for (i=0:i<=6;i++)riadenie[i]=0; //Bby sme ziskali uwhly Acc, pouZijeme eulerov vzorec S hodnotami zrychlenia

R R R R R R R
. _ . . . . - . . . . Acc_angle_x = (atan( (Acz:_rawY}/sq:t. (pow( (Rce_rawX),2) + pow((kcc_rawiZ),2)))*rad to_deqg) - Rec_angle error X;
uin t buf[8]; // velkost prijateho textu (okrem znaku 4 a 0, ktore su ukoncovacie a debugovacie) Acc angle v n{-1* (Acc rawX)/sgrt (pow( (Acc raw¥),2) + pow((Acc rawk),2)))*rad to deg) - Acc angle error vi
uinté_t buflen = sizecf (buf);txt= ""; - — - - - - = - - =
iﬁ :fi”{:i;g?‘;;ﬁ‘ﬁ sbuflen)) et =({char®)buf); // Non-blocking FEEIERTEEIELFEAIITIFIIITiTFA1FEi ] Vipodet unlov & & y  F//71FFIFATidIiEiiiTiTiTiiiifidiitiis

E‘i 17=4int (txE[11): S 1 X Total_angle x = 0.98 *(Total_angle x + Gyro_angle x) + 0.02%Acc_angle x;

riad vys[l]=int(ctxt[1]): Vyaielac Total angle y = 0.98 *(Total angle y + Gyro angle y) + 0.02%Acc angle y:

riad vys[2]=map(int(txt[2]),1,127,1,2000); /fVysielac BPY - — — — = — . .

riad vys[3]=map(int (txt[3]),1,127,-127,150); //Vysielac LX /7

N - N - - Kontrola vzdialenosti

riad vys[4]=map(int (txt([4]),1,127,-127,150): //Vysielac LY //vzdialenostCm = scnar.ping om():

Tiad vys[0]=int(txt[0]); f/Vysielac BT T nar.ping om():

¥ sz o

R 1lovar t 14 T v M1, M M3, M4

//Riadenie[i], pre i= 0O-Hore/Dole,2-Vlavo/Vpravo,4-Dopredu/Dozadu _// Sgulovanie ofacok monorev rone ’
if (riad_vys[3]<-10||riad_vys[3]>10){

riadenie[2]=riad wy=[3]: //Vlavo/Vpravo

smer = 1;
}
if (riad vys[4]<-10]|riad wys[4]>10){

riadenie[4]=riad vys[4]: //Dozadu/Dopredu

gmer = 1;
if (riad_vys[2]>1000) riadenie[0]=10; //Hore t‘:i—ﬁ:ﬁzg—i N zgz:i—:ggi:—i
if (riad vys[2]>0 && riad vys[2]<800)riadenie[0]=-10; //Dole allr_nucorsiﬁower = alImcorEﬁpower + riadenie[0]: //Motory Hore/Dole

//Obmedzenie vysky
ff1f (vzdialenostCm > 100) {allmotors_power = allmotors_power - 10:}

if(smexr
digitalWrite (13,

else{
digitalWrite (13,

timePrev i H f/ UloZenie predchadzajiiceho &asu
time = mill : // Citanie €asu
elapsedTime = (time - timePrev) / 1000; //Delit 1000, prevod na sekundy

SELLLEELELEELELI LS EI AT FTi I IGYre xeadl/ f /L fF LTI TPiiiIiEifiifiiiiirieeis

ansmission [(0x6B); /fCodoslat slave adresu (68) N

tﬂ(?xq?]"_ n(fal . //Brva adresa udajov Gyro // RILDENIE Z. wverzia, stabilizacia + riadenies

ngmizsion(false) = . motorl power = allmotors power - kKor naklon X + kor naklon v
equestFrom (0x68, 4, crus); ffZiadat len 4 registre — + riadenie[2] - (riademie[2]); — —
- - . motorZ_power = allmotors_power + kor_naklon x + kor_naklon ¥

gﬁ{:ﬁ :3“::?—: . . - (riadenie[2]) - (riadenie[4]):
bl = :_} - I o motor3 power = allmotors power - kor naklon x - kor naklon v
// Uprava gyro v stupfioch/sek - + riadenie[2] + riadenie[4]: - -
Gyx_rawk : tGyr_ran/SZ.B} - GyTo_raw error x; motor4 power = allmotors power + kor naklon x - kor naklon ¥
Gyr_rawY = :Gyr_rawY/Sz.B} - Gyro_raw_error_y: — _ :riadenig[z]} . riad;nie[&]T — —

[ fVypoéet unhlowv .

il 1lmot <=0
Gyro_angle x = Gyr_rawX*clapsedTime; < {fa Motors_power )
Gyro_angle_y = Gyr_rawf*elapsedTime;

allmotors_power = 0;
FIFETIEEAIIFETEFEIIFEDETIT 1A ETEF 11 IBae Teadl /1 1IEEITIEITALIIE I I E T TOEETLpewer T 07 materi pewes 07 moterspowes - 07 moterd powes -
Wire.beginTransmission (0X6B) /fOodoslat slave adresu (v tomto pripade 68) .
te (0x3B) ; //Pofiadat o registréciu Ox3B - odpovedat na AcX iE {:allmmrs—pwer >2000)
nsmission(false); /fPodrzat prenos a pokracovat _ .
//Po%iadat dal3ich 6 registrov z 3B ?llmutursipuwer 2000;

096.0 : //KaZzda hodn fidelay (1




}
if (allmotors_power >
{
allmotors power = 2000;
H
elay (1000);

librowva motoro

motorl power+0;
power+0;

] _power+Q;

= motord power+0;

lFI.il : "} ;
. (motorl power):
. : " | - lr} .:
e (M2 ")
motord power):
- ‘lr | - ll} l:
T ("M3: ");
[motor3 power) ;
" | - lr} :
(M4 Ty

|
vaka:
dialeno

t L lr} ;
Ovl motorowv ();

lidanie motorowv z impulzu
Ovl motor







Dakujeme za pozornost



