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#include <Wire.h>
#include <Adafruit_Sensor.h>
#include <Adafruit. ADXL345 U.h>
#include <Arduino.h>
#include <limits.h>
#define DEVICE (0x53) // Device address as specified in data sheet
Adafruit ADXI1.345 Unified accel = Adafruit ADXL345 Unified(12345);
byte buff[6];
const int buttonPin = 2;
int buttonPushCounter = 0;
int buttonState = 0;
int lastButtonState = 0,
char POWER_CTL = 0x2D; //Power Control Register
char DATA_ FORMAT = 0x31;
char RATE = 0x2C;
char DATAXO0 = 0x32; //X-Axis Data 0
it a=1; //button push counter
int num=0;
void setup(){
pinMode(buttonPin, INPUT);
Wire.begin(); // join 12¢ bus (address optional for master)
Serial.begin(2000000); // start serial for output. Make sure you set your Serial Monitor to the sam
e!
Serial.printIn("init");
accel.begin();
accel.setDataRate(ADXL345 DATARATE 800 HZ); //Put the ADXL345 into +/- 166 range
writetTo(DATA_FORMAT, 0x03);
//Put the ADXL345 into Measurement Mode by writing 0x08 to the POWER_CTL register.
write To(POWER_CTL, 0x08);
}
void loop()f
while(!Seral.available(O)){}
Serial.printIn("start™);
a=a-1;
delay(500);
while(a==0){
readAccel();
]
while (Serial.available()){
Serial.read(); // clear the input buffer
}
Serial.println(num);
}
void readAccel() {
uint® t BytesToRead = 6;
readFrom( DATAXO, BytesToRead, buff); //read the acceleration data from the ADXL.345
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// each axis reading comes in 10 bit resolution, 1e 2 bytes. Least Significat Byte first!!
// thus we are converting both bytes in to one int

int x = (((nt)_buff[1]) << &) | _buft[0];

int y = (((nt)_buff[3]) << 8) | buff[2];

int z = (((ant)_buff[5]) << 8) | _buff[4];

Serial.print( x );

Serial.print(" ");

Serial.print( y );

Serial.print(" ");

Serial.println( z );

num-++;
button();
}
void button(){
buttonState = digitalRead(buttonPin);
1f (buttonState != lastButtonState) {
1t (buttonState == HIGH) {
at+;
]
delay(1000);
}
lastButtonState = buttonState;
}

void writeTo(byte address, byte val) {
Wire.beginTransmission(DEVICE); // start transmission to device

Wire.write(address); /] send register address
Wire.write(val); // send value to write
Wire.endTransmission(); // end transmission

}

/I Reads num bytes starting from address register on device in to _buff array

void readFrom(byte address, int num, byte buft[]) {
Wire.beginTransmission(DEVICE); // start transmission to device
Wire.write(address); /I sends address to read from
Wire.endTransmission(); // end transmission
Wire.beginTransmission(DEVICE); // start transmission to device
Wire.requestFrom(DEVICE, num); // request 6 bytes from device

mti1=0;

while(Wire.available()){ /[ device may send less than requested (abnormal)
_buff[i] = Wire.read();  // receive a byte
1++;

}

Wire.endTransmission(); // end transmission
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from visual import *
scene = display(width=300, height=300, center=vector(20, 10, 0),background=vector(1,1,1))
floor=box(pos=vector(20,0,0),size=vector(50,0.1,20), color=color.cyan)
1a=20
radla=radians(la)
1h=0.5
vi=15
omega=90 #rotation frequency
m=0.02273
com=0.0118
ball = ring(pos=vector(5,lh,0),radius =0.1,make_trail=True,color=vector(0,0,0),thickness=0.01,axis=vecto
r(cos(radla),sin(radla),0),length=0.06)
ball.v=vector(vi*cos(radla),vi*sin(radla),0)
ra=vector(cos(radla),sin(radla),0) #rotational axis
aoa=diff angle(ball.v,ra) #angle of attack
aoad=degrees(aoa)
aoad2=aoad*aoad
aoad3=aoad**3
aoad4=aoad**4
aoad5S=aoad**5
aoadb=aoad**6
drag=0
lift=0
Fdrag=vector(0,0,0)
flift=vector(0,0,0)
Ftot=Fdrag+{lift
Li=(omega*m*0.00233153552)*vector(cos(radla),sin(radla),0) #initial angular momentum
L=vector(0,0,0) #side angular momentum
Lf=vector(0,0,0) #final angular momentum
LF=vector(0,0,0) #total side angular momentum
a=1.1
Lm=a*norm(Lf)
t,dt=0,0.001
while (ball.pos.y >= 0):

rate(1000)

ev = scene.waitfor('’keydown mouseleave') #control

if (ev.event == 'mouseleave'):

break
else:
pass

1f(0 <= aoad <= 20): #calculate angular momentum
cop030per=0.01175+0.00144*aoad-0.000737*a0ad2+0.000156*aoad3-0.0000138*aoad4+0.000000
551%*
a0ad5-0.00000000828*aoad6 #oet position of cop
1030=(com-cop030per)*ra #com cop vector
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tau=cross(r030,Ftot)
L=dt*tau
LF+=L
Lm=a*norm(Lf)
Lf=LF+Li-Lm
elif(20 < aoad <= 60)
cop3070per=0.01335 +0.000768*(aoad)-0.0000249*(a0ad2)+0.000000358*aoad3-0.00000000188*a
oad4
1r3070=(com-cop3070per)*ra
tau=cross(r3070,Ftot)
L=dt*tau
LF+=L
Lm=a*norm(L{)
Lf=LF+Li-Lm
elif(60 < aoad <= 90):
cop7090per=1.1685 -0.0421*aoad +0.000514*aoad? -0.00000207*aoad3
17090=(com-cop7090per) *ra
tau=cross(r7090,Ftot)
L=dt*tau
LF+=L
Lm=a*norm(L{)
Lf=LF+Li-Lm
if(Lfx < 0):
ra=-norm(L{)
else:
ra=norm(Lf)
aoa=diff angle(ra,ball.v)
aoad=degrees(aoa) #rad to degrees
aoad2=aoad*aoad
aoad3=aoad**3
aoad4=aoad**4
aoad5S=aoad**5
aoadb=aoad**6
1f(0<= aoad <=60):
drag=-0.0000000000000829*ao0ad6 - 0.00000000000892*acad5 + 0.00000000284*aoad4 - 0.00000
0211*
aoad3 + 0.00000675*aoad?2 - 0.00000858*aoad + 0.000199
1ift=0.000351*aoad-0.0000109*a0ad2+0.000000146*a0ad3-0.000000000822*acad4
elif(60<aoad<=90):
drag=-0.191+0.008098*aoad-0.00011*a0ad2+0.000000483*aoad3
lift=-0.00353+0.000557*a0ad-0.0000112*a0ad2+0.0000000599*ao0ad3
Fdrag=-(drag*mag2(ball.v)/m)*norm(ball.v)
vi=proj(ra,ball.v)
vil=ra - vf
vill=norm(v{l)
thft=(lift*mag?2(ball.v)/m)*vill
ball.a = vector(0, -9.8, 0)+Fdrag+flift
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ball.v += ball.a*dt
ball.pos += ball.v*dt
Ftot=Fdrag+flift
aoa=diff angle(ball.v,ra)
aoad=degrees(aoa)
aoad2=aoad*aoad
aoad3=aoad**3
aoad4=aoad**4
aoad5=aoad**5
aoadb=aoad**6
print(ball.pos.z)
t+=dt
print(ball.pos-vector(5,0,0))
print(t)
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