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https://geeksvalley.com/en/tutorial/arduino-3d-artificial-horizon/
https://geeksvalley.com/en/tutorial/arduino-3d-artificial-horizon/
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sl shisarl X1
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(i = 53) Jren st ll 232
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https://geeksvalley.com/product/arduino-uno-r3-atmega328/
https://geeksvalley.com/product/a-b-usb-cable/
https://geeksvalley.com/product/jumper-wires-female-male/

olalail el & g Luilly 5all Gulua X1
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https://geeksvalley.com/product/accelerometer-module/

~ 8w > m
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DIGITAL (PWM=~)
L . o T

TX Il ) ¢
rxE® Ardulno

=TT

DGND BN
) SCL F0
ANALOG IN. S)SDA
XL v
.ADD' | B

@ InNT ’ﬁ_, 4;.

ITG/MPU

(Arduino IDE) el s st

3

MPUB050 wlalatl etk g g ,Luilly 2 all Lulua 2i€e ayeats elile IDE
cowliall o Slldl 8l e oSt in sty s ¥ da sl o 3891 s 8lSLaas Galall o oI il el way

#include<Wire.h> // wire library

const int MPU addr=0x68; // MPU address
intle t AcX,AcY,AcZ,Tmp,GyX,GyY,GyZ; // 16 bit data array
int minVal=265;

int maxVal=402;

double x; double y; double z;

void setup() {

Serial.begin(9600);

Wire.begin();
Wire.beginTransmission(MPU addr);
Wire.write(0Ox6B);

Wire.write(0);
Wire.endTransmission(true);

}
void loop() {

Wire.beginTransmission(MPU addr);
Wire.write(0x3B);
Wire.endTransmission(false);
Wire.requestFrom(MPU addr,14,true);
AcX=Wire.read()<<8|Wire.read();
AcY=Wire.read()<<8|Wire.read();
AcZ=Wire.read()<<8|Wire.read();
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https://github.com/jarzebski/Arduino-MPU6050

int xAng = map(AcX,minVal,maxVal, -90,90);
int yAng = map(AcY,minVal,maxVal, -90,90);
int zAng = map(AcZ,minVal,maxVal, -90,90);
x= RAD TO DEG * (atan2(-yAng, -zAng)+PI);

y= RAD TO DEG * (atan2(-xAng, -zAng)+PI);
z= RAD TO DEG * (atan2(-yAng, -xAng)+PI);
Serial.print(x);

Serial.print(" ");

Serial.print(y);

Serial.print(" ");

Serial.print(z);

Serial.print(" ");

Serial.print("\n");}

ool oS 7 5b

wlalksl

#include<Wire.h> // wire library
olull Goluuay oAl 12€ ludutll JLardl J s sis 1 asani o1y el aay
const int MPU addr=0x68; // MPU address
Array g gill e @l yaiall e dae iy yai o1 lia
intlé t AcX,AcY,AcZ,Tmp,GyX,GyY,GyZ; // 16 bit data array
360 1 0 ¢y Lls3ll ulul (402-265) ot mbawall Lol iy Logs Jils dass sl sani 3y

int minVal=265;
int maxVal=402;

)a.id-allg.éz,dadleyﬁ;mrgéy”wlexwlgx,wlww}uru,doubleLe.cszx,yolJMl

Z
double x; double y; double z;
0X68 oyl stalls g5 uill pulisa oy Jailly Lunbuil! JLoasy! faw void() alls i

void setup() {
Serial.begin(9600);

Wire.begin();
Wire.beginTransmission(MPU addr);
Wire.write(Ox6B);
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Wire

Wire.

Wire

Wire.

Wire.

.write(0);

Jaill Zylec oLl o3y lia

endTransmission(true);

0x3B ol siall g dlpn s aay o5l pung (G g o ludll Guluwa Jauy Joop() dts o

.write(0x3B);

cagan oo Jaill dylae fag la
endTransmission(false);

colaladl el 8 2 5alls g oludll ol oo Favue 14 il (14

el sy S Al Jlu,! piw o
requestFrom(MPU addr, 14, true);

ACKACY, ACZ & Ly 323 01y (Z 5 Y 5 X) Lslaall JST o lildl 8618 sy

AcX=Wire.read()<<8|Wire.read();
AcY=Wire.read()<<8|Wire.read();
AcZ=Wire.read()<<8|Wire.read();

90 J190- o opine 3Ly uluaall e slaadl olily Zagsl aad¥l aally ¥ anll guai oy (I3 aay

int xAng = map(AcX,minVal,maxVal, -90,90);
int yAng = map(AcY,minVal,maxVal, -90,90);
int zAng = map(AcZ,minVal,maxVal, -90,90);
2,9 360 oluwa iy lia
s daay (o boldl aa g Jasad oy o
x= RAD TO DEG * (atan2(-yAng, -zAng)+PI);
y= RAD TO DEG * (atan2(-xAng, -zAng)+PI);
z= RAD _TO DEG * (atan2(-yAng, -xAng)+PI);
clududll Jlai¥l 25U e Z 3 XY jylandl ¢4 delils (35 lia
Serial.print(x);
Serial.print(" ");
Serial.print(y);
Serial.print(" ");
Serial.print(z);

Serial.print(" ");
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Serial.print("\n");}

(Processing) el s s

3

el 58 giall Juadill alsi g si owa Processing geliy Jos 5 Processing Sl bl e sl
cgle Jaally call 13laaiinl ali ! peidly aie niaall old dlpani aay

gobuills A 5all oliua Tl gr s (Sailly 3aY1 s gy 8 Loy avesll 35S e Ly
J(Arduino (firmata ui<e rrnii elyle Glad! o

Add library i import library e il sketch 2aild oo

® sketch_210531a | Processing 3.5.4 — O *
File Edit Sketch Debug Tools Help

Run Ctrl+R
Present Ctrl+5hift+R
Tweak Ctrl+Shift+T
Stop

Import Library... 4= >

Show Sketch Folder  Ctrl+K

Add Library.. <l

. DXF Export
Add File...
Network
"  sketch 210531a (Java) PDF Export
X, ¥, Z: - ' B Serial
SVG Export

el [] sphereVertexPoints;
Contributed

................................................................................................ Arduino (Flrmata:]

] setup() {

ze (400, 400, P3D);
ooth();

Bl panga 5o WS Lol siy Tauly Laule Saily firmata cuaddl tla 3 !
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https://processing.org/download/

@ Contribution Manager — O h4

Libraries Modes Tools Examples Updates
firmata om All v
Status Name - Author

p Arduino (Firmata) | Controls Arduino boards running the Firma... David A. Mellis

Arduino (Firmata) 9 Install

David A. Mellis 5 metalled

Please restart Processing to finish removing this item. % Update
Remove

gl 3ol it 153 Ly yad elile Zage ol Wlin siy g3 dasl I 36Y1 ba Jitety polall mvasull 5sSIl ady Jus

import org.firmata.*;

import cc.arduino.*;

import processing.serial.*;
import java.awt.event.KeyEvent;
import java.io.IOException;
import processing.opengl.*;

Serial myPort;
String data="";

float Pitch; // replaces roll and pitch
float Bank;
float Azimuth;

float Phi; //Dimensional axis

float Theta;

float Psi;

float radius = 250.0;

float rho = radius;

float factor = TWO PI / 40.0; // detail is 40
float x, y, z;

PVector[] sphereVertexPoints;

void setup() {
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size(400, 400, P3D);
smooth();

myPort = new Serial(this, "COM3", 9600); // starts the serial communication

myPort.bufferUntil('\n');
}

void draw() {

background(0) ;

stroke(100);

strokeWeight(4);

fill(200);

rect(130, 10, 150, 50, 7); // (X,y,w,h, round corner dia)
fill(CLOSE);

fill(o);

rect(150, 30, 70, 25, 7);

fill(CLOSE);

strokeWeight (CLOSE); // very useful
fill(CLOSE);
stroke(CLOSE) ;

fill(0);

textSize(14);

text("Altitude: ", 150, 50, 50);
fill(CLOSE);

float yl = y++;

float Alt

abs (Pitch/25+y1*10);

fill(e,255,255);
text(Alt, 160,70,50); // alt, Xx,y,z
fill(CLOSE);

fill(e, 0, 255);
textSize(12);

text(" m/s", 220, 70, 50 );
fill(CLOSE);

translate(width/2, height/2, -250); // camera placement
lights();

textLayer();
MakeAnglesDependentOnMPUGO50( ) ;

fill(100);
circle(0,0,700); // dark gray circle
fill(CLOSE);

fill(150);
circle(0,0,670); // light grey circle
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fill(CLOSE);
beginShape();

fill(255,255,0);

vertex(-14, -10, 300);

vertex(14, -10, 300); // yellow triangle, each vertex is x and y coords
vertex(0, -20, 300);

vertex(0, -20, 300);

stroke(0);

strokeWeight(2);

stroke(CLOSE);

endShape (CLOSE) ;

beginShape();
fill(255,255,0);
stroke(0Q);
strokeWeight(2);
stroke(CLOSE) ;
vertex(-50, -5, 300);
vertex( 50, -5, 300); // yellow line
vertex( 50, -10, 300);
vertex(-50, -10, 300);
fill(CLOSE);

endShape (CLOSE) ;

fill(210),;

arc(-120, 0, 380, 525, PI/2, 3*PI/2); // left gauge fill
arc(120, o, -380, -525, PI/2, 3*PI/2); // right gauge fill
fill(CLOSE);

pushMatrix();
rotateX(radians(Bank));

rotateZ(radians(Pitch)); // comment out to change to mouse
rotateY(radians(Azimuth));

// rotateX(radians(mouseY)); // comment in, to change to mouse.

// rotateY(radians(mouseX));

for(float PHI = 0.0; PHI < HALF PI; PHI += factor) {
beginShape (QUAD STRIP);

stroke(240);

strokeWeight(1);

for(float THETA = 0.0; THETA < TWO PI + factor; THETA += factor) {

X = rho * sin(PHI) * cos(THETA);
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rho * sin(PHI) * sin(THETA);
-rho * cos(PHI);

< N
Il

vertex(x, y, z);

rho * sin(PHI + factor) * cos(THETA);
rho * sin(PHI + factor) * sin(THETA);
-rho * cos(PHI + factor);

< N X
Il

vertex(x, y, z);
fill(100, 100,255);
}

endShape (CLOSE) ;

}

for(float phi = 0.0; phi < HALF PI; phi += factor) {
beginShape (QUAD STRIP);

for(float theta = 0.0; theta < TWO PI + factor; theta += factor) {
X = rho * sin(phi) * cos(theta);

z = rho * sin(phi) * sin(theta);

y = -rho * cos(phi);

vertex(-x, -y, -z);

rho * sin(phi + factor) * cos(theta);
rho * sin(phi + factor) * sin(theta);
-rho * cos(phi + factor);

< N X
I

vertex(-x, -y, -z);
fill(255,128,0);

}
endShape (CLOSE) ;

}

popMatrix();

1177777777777 77777777777/77/7777/77/7/7/7/7/7/7/77/77/7/7777777/7/7//////7///////

} // void draw

1117717777777 777777777777/77/77/77/777/77/7777/77/77/7/7/7/7/7/7/7/7/7/7/7/7/7/7/777/77777777777777
void textLayer() {

MakeAnglesDependentOnMPU60O50() ;
/*pushMatrix();
rotateX(Bank/10);
rotateY(-Pitch/10);

rotateZ(Azimuth/10);

fill(255);
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textSize(15);
text( "50", 0, 110, 230);
text( "90", 0, 180, 200);

popMatrix(); */
[17171717777777777777777777777777777777777777/7777/77777/777
pushMatrix();

float yl = y++;
float alt = abs(Pitch/25+y1*10+90);

beginShape();

rotateZ(alt);

stroke(255,255,0); // throttle measurement yellow
strokeWeight(8);

line(0,0,-310, 0);

stroke(CLOSE) ;

endShape();

strokeWeight (CLOSE) ;

popMatrix();
[117117777777777777777777/7/7/77/7777/7/7/7//7/7/7/7/7//7///7/7/////////7/7/7/7/7/7/7/7//7/7/7//7///////
int radius = 300;

int lines = 5*17;

for (int a=120; a<240; a=a+360/lines) {

float x = radius * cos(radians(a)); // gauge lines
float y = radius * sin(radians(a));
stroke(50);

line(0,0,x,y);
line(0,0,-x,-y);
strokeWeight(3);
stroke(CLOSE);

}
1111777777777 777777777777777777777/77777777/7/7777/77/7/7/777/77777
for (int a=120; a<160; a=a+360/lines) {

float x
float y

radius * cos(radians(a)); // red gauge lines
radius * sin(radians(a));

stroke(255,0,0);
line(0,0,-x,-y);
strokeWeight(3);
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stroke(CLOSE) ;
}

for (int a=160; a<190; a=a+360/lines) {

float x
float y

radius * cos(radians(a)); // orange gauge lines
radius * sin(radians(a));

stroke(255,128,0);
1line(0,0,-x,-y);
strokeWeight(3);
stroke(CLOSE);

}

for (int a=220; a<240; a=a+360/lines) {

float x
float y

radius * cos(radians(a)); // red gauge max throttle
radius * sin(radians(a));

stroke(255,0,0);
strokeWeight(3);
1line(0,0,x,y);
stroke(CLOSE) ;

}

L1117 71777777777777777777777777777777777777777777777777777777777

}
[1117177777777777777777777777777777777777777777777/777/7/77777777777/777/77
void serialEvent(Serial myport) { //Reading the datas by Processing.

String input = myport.readStringUntil('\n"');
if (input != null) {

input = trim(input);
String[] values = split(input, " ");

if (values.length == 3) {

float phi = float(values[0]);
float theta = float(values[1]);
float psi = float(values[2]);

print(phi);
print(theta);
println(psi);

Phi = phi;
Theta = theta;
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[1117777777777777777777777777777777777777777777777777777777777777777777
void MakeAnglesDependentOnMPU60O50() {

Bank = round(-Theta);
Pitch =round(-Phi-3);
Azimuth = round(Psi/700);

// Bank = -Phi/10;
// Pitch = Theta/10; // use these values for the ADXL345
// Azimuth = Psi/10;

}

[111777777777777777777777777777777777777777777777777777777777777777777777

ool oS 5

s *.processing.serial 5 *.processing.serial s *.cc.arduino s *.org.firmata Jie 4,5l SliSell cleatwl iy lia
J.processing.opengl s java.io.lOException s java.awt.event.KeyEvent

import org.firmata.*;

import cc.arduino.*;

import processing.serial.*;
import java.awt.event.KeyEvent;
import java.io.IOException;
import processing.opengl.*;

u_Lm.m.n Jaaall iesd Joay Serial g sill e myPort yuaiall
Serial myPort;
(lgid yae iy wlalbhins Wlia

Jaw¥1 ol Je¥T ] el su 8 Uall 2ontay (Saall :Pitching ol ball
wiadl e 8,ilall L] :Banking
a0 360 5 0 oy lalas olyins b linall Jladlly camsall Y [ gaall oy 23515 58 :AZimuth

float Pitch; // replaces roll and pitch
float Bank;
float Azimuth;

daldi oy dprail slag¥) 50 Y il prundl) lia s dga g Bl Llg5 @)l :(Phi, Theta, Psi) ,Lsi Uls; &y i oy lin
LT 0 (ulayl sliadll & (o3l padiy
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float Phi; //Dimensional axis
float Theta;
float Psi;

:250.0 Zagdll Jany g yhill aiai radios yuaiell iy yai oi lia
radios yuiall iag Luii ialy rho el

Laskad 1 ,1all lya fad Cinn 6.28318530717958647693 iasls nly, cusl s TWO_PI Zagill 3l factor izl

colaladl el g g Luills 2 pall pulua e Leasd 8eLd 0 Z 5 XY oliiall

float radius = 250.0;

float rho = radius;

float factor = TWO PI / 40.0; // detail is 40
float x, vy, z;

Sla¥ il s Ll sla¥l Smy 4d oy Class e 5,le sa PVector]]
PVector[] sphereVertexPoints;

Altitude;

:setup() dradt o

le el paill Ll Shd! 1ia) u_LMLM.H Jlai¥l Jass deyd myaai o1y (MyPort = new Serial(this, “COM3", 9600 L
L(cliad 30 g gadl ZLoagdll
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void setup()

{

size (400, 400, P3D);

smooth();

myPort = new Serial(this, "COM3", 9600); // starts the serial communication
myPort.bufferUntil('\n');

}
10 ol (55l g 3 ud1 UL LA ) Gyuad i draw() il

void draw()

{
background(0Q) ;
Altitude g i, mpcs gil o Mebaiuns gy @iow
100 Liagd 3gan g 200 diagd suley oyl 3lae J oY1 Juloiall
.50 =LQJJ-L 150=L@-4.A‘)r_ y=10JJAA ULC-J X= 130)3“0"" [PH{L
stroke(100);
strokeWeight (4);
fill(200);
rect(130, 10, 150, 50, 7); // (X,y,w,h, round corner dia)
fill(CLOSE);
0 aosd gl o5l 3laa U1 Julaiunell
.25 ='-@-'\5-Ja 70=LQ-A.AJL y=30JJAA LH“"J X= 150)\3AA0.L:. [PH{ L
fill(0);
rect(150, 30, 70, 25, 7);
fill(CLOSE);

strokeWeight (CLOSE); // very useful
fill(CLOSE);

stroke(CLOSE) ;

fill(0);

textSize(14);

text("Altitude: ", 150, 50, 50);
fill(CLOSE);

textSize(14);
text("Altitude: ", 150, 50, 50);
fill(CLOSE);

Altitude ¢ 5,¥1 Lo dlals wiSpw Sl Jybiwal]
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float Alt = abs(Pitch/25+y1*10);

fill(e,255,255);
text(Alt, 160,70,50); // alt, Xx,y,z
fill(CLOSE);

fill(o, 0, 255);
textSize(12);

text(" m/s", 220, 70, 50 );
fill(CLOSE);

fill(100);
circle(0,0,700); // dark gray circle
fill(CLOSE);

fill(150);

circle(0,0,670); // light grey circle

fill(CLOSE);

fill(255,255,0);
vertex(-14, -10, 300);

130581 sl Zesaiuall Ban ol GUS i Jubiuall res Ll s

Bele gola, Lol 8,8l ) oo

Al galadl sl 8 5l g

ccnitalls el gl juieall Euliall cuy iw la

vertex(14, -10, 300); // yellow triangle, each vertex is x and y coords

vertex(0, -20, 300);
vertex(0, -20, 300);
stroke(0);
strokeWeight(2);
stroke(CLOSE);

endShape (CLOSE) ;

beginShape();

fill(255,255,0);

stroke(0Q);

strokeWeight(2);

stroke(CLOSE) ;

vertex(-50, -5, 300);

vertex( 50, -5, 300); // yellow line
vertex( 50, -10, 300);

vertex(-50, -10, 300);

fill(CLOSE);

ol bl ey i lia
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endShape (CLOSE) ;
(S9SN sl sgan o dabiiall 8 yiuall bghall v vipw lia

fill(210);

arc(-120, 0, 380, 525, PI/2, 3*PI/2); // left gauge fill
arc(120, 0, -380, -525, PI/2, 3*PI/2); // right gauge fill
fill(CLOSE);

pushMatrix();
.&)Lmﬂ[,x;FJILwLma.uange¢sLuleg‘}Adg?lLﬁqrsaﬂlojs+w

rotateX(radians(Bank));
rotateZ(radians(Pitch)); // comment out to change to mouse
rotateY(radians (Azimuth));

// rotateX(radians(mouseY)); // comment in, to change to mouse.
// rotateY(radians(mouseX));

oS el e S ey by i )y i
RV PPEN | ROV PRRTIN| S,.g.ﬁ.“ulc;l.i.! Z 5 XY olisss

.QAAi;lﬁ‘;ﬂquAﬂgAkgﬂqlwlfng

for(float PHI = 0.0; PHI < HALF PI; PHI += factor) {
beginShape (QUAD STRIP);

stroke(240);

strokeWeight(1);

for(float THETA = 0.0; THETA < TWO PI + factor; THETA += factor) {
X = rho * sin(PHI) * cos(THETA);

z = rho * sin(PHI) * sin(THETA);

y = -rho * cos(PHI);

vertex(x, y, z);

X = rho * sin(PHI + factor) * cos(THETA);
z = rho * sin(PHI + factor) * sin(THETA);
y = -rho * cos(PHI + factor);

vertex(x, y, z);

x = rho * sin(phi + factor) * cos(theta);
z rho * sin(phi + factor) * sin(theta);
y = -rho * cos(phi + factor);

vertex(-x, -y, -z);

fill(255,128,0);

}

endShape (CLOSE) ;

}
popMatrix();
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L1117 7777777777777777777777777777777777777777777777777777777777777777

} // void draw

L1117 717777777777777777777777777777777777777777777777777777777777777777777

colaladl el i g Lually 2 all Gulua oy 8s g 8all ngdll e eliy 5,31 Zags olius (i

void textLayer() {

MakeAnglesDependentOnMPU60O50() ;

/*pushMatrix();
rotateX(Bank/10) ;
rotateY(-Pitch/10);
rotateZ(Azimuth/10);
fill(255);

textSize(15);

text( "50", 0, 110, 230);
text( "90", 0, 180, 200);

popMatrix(); */

L1117 7777777777777777777777777777777777777777777777777777

pushMatrix();

float yl = y++;

float alt = abs(Pitch/25+y1*10+90);

beginShape();
rotateZ(alt);

Alt 2o e elis {aaa¥l ealiall g1 gy Lia

stroke(255,255,0); // throttle measurement yellow

strokeWeight(8);
line(0,0,-310, 0);
stroke(CLOSE);
endShape();
strokeWeight (CLOSE);

int radius = 300;
int lines = 5%*17;

for (int a=120; a<240; a=a+360/lines) {

float x = radius * cos(radians(a)); // gauge lines
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float y = radius * sin(radians(a));

stroke(50);
line(0,0,x,y);
line(0,0,-x,-y);
strokeWeight(3);
stroke(CLOSE) ;

}
117117777777 7777777777777777777777/77777/7777/777/7/7/77/7/777/77777
for (int a=120; a<160; a=a+360/lines) {

float x
float y

radius * cos(radians(a)); // red gauge lines
radius * sin(radians(a));

stroke(255,0,0);
1ine(0,0,-x,-y);
strokeWeight(3);
stroke(CLOSE);

}
for (int a=160; a<190; a=a+360/lines) {

float x
float y

radius * cos(radians(a)); // orange gauge lines
radius * sin(radians(a));

stroke(255,128,0);
line(0,0,-x,-y);
strokeWeight(3);
stroke(CLOSE) ;

}

for (int a=220; a<240; a=a+360/lines) {

float x
float y

radius * cos(radians(a)); // red gauge max throttle
radius * sin(radians(a));

stroke(255,0,0);
strokeWeight(3);
1line(0,0,x,y);
stroke(CLOSE);

}
- olesuill J8l) datall sk e Gulunall o 8o g siall o lilull Jgon oll 2l

void serialEvent(Serial myport) { //Reading the datas by Processing.
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String input = myport.readStringUntil('\n"');
if (input != null) {

input = trim(input);
String[] values = split(input, " ");

if (values.length == 3) {
float phi = float(values[0]);

float theta = float(values[1]);
float psi = float(values[2]);

print(phi);
print(theta);
println(psi);
Phi = phi;
Theta = theta;
Psi = psi;

}

}

}

ool oo wle LAl e <l AZimuth s Pitch 5 Bank ieyd sliw] o1y MakeAnglesDependentOnMPU6050() allull 4
colaladl oM i g Luilly 1S ,all

void MakeAnglesDependentOnMPUGO50() {
Bank = round(-Theta);

Pitch =round(-Phi-3);
Azimuth = round(Psi/700);

// Bank = -Phi/10;
// Pitch = Theta/10; // use these values for the ADXL345
// Azimuth = Psi/10;

.éhkjcuﬂldﬁylké.GSL;AJQlildmiq
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