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The two-wheeled balancing vehicle, which is flexible, non-polluting and
small in size, has attracted much attention in recent years, but because the
technology in the market is not so mature that the price is very expensive, the
price has dropped a lot, but still can’t be most consumers accept and widely used.

The program uses the Arduino program and the use of simple equipment and
photoelectric encoding motor to produce a self-balancing ability to balance a
simple version of the balance car, which is divided into the body and two parts, in
the two parts each with a DC motor, for the balance of the car tilt, let the motor
output properly in order to achieve balance. We use the computer and the Arduino
to achieve its control purposes, to complete the balance of the body to maintain
the balance and interference immediately after the resumption of the function. We
use a nine-axis attitude sensor to measure the body tilt angle and angular velocity,
and use the encoder to measure the speed and position of the two wheels. Finally,
the mobile phone Bluetooth mobile balance control the direction of the car, so
that it is closer to the market Segway, so that the function of the car more
abundant and perfect.

Keywords: Arduino, nine-axis attitude sensing, photoelectric encoder motor,

balance.
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//******************************************

#include<JY901.h>

tinclude<FlexiTimer2.h>

//******************************************
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//MORTOR

int AIN1 = 4;

int AIN2 = 12;

int PWMA =11,

int STBY = 5;

int BIN1 = 6;

int BIN2 = 7,

int PWMB = 8;
//******************************************
//ANGLE_PID

double kp = 10, ki = 100, kd = 0.4;

// 15, 3, 30
// 15, 2, 30

double error;//FHE R Z(E

double error_sum;//s57 B fE

double last_error;//Hij—XE5h 7

double d_error;//

double pid_output = 0;//pid i !

double cmd_output = 0;//#2¢ g 1

double set_point = 0;//25% £ %k

unsigned int sample_time = 1000;//Hl &% ]
int max_pwm = 200;//PWM iz K{H
//******************************************
//SPEEDS_PID

double Ksp = 0; //2.5

double Ksi = 0; //0.11

int Pwm_out =0;

int Turn_Need = 0;

int Speed_Need = 0;

int speed_output_R, speed_output_L;

float speeds, speeds_filter, positions;

float diff_speeds, diff_speeds_all;
//******************************************
//1Y901

double pitch;

double gyro_vy;

//******************************************

//timer
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int delay_time =5;
unsigned long last_time;
//******************************************
//bluetooth
int bt_char;
//******************************************
//move
int move_flag;
int cnt;
double k1 =0.9;
double k2 =0.9;
//******************************************
//turn
int turn_flag;
intturnR =0;
int turnL = 0;
//******************************************
void setup() {

JY901.startlC();

Seriall.begin(57600);

pinMode(AIN1, OUTPUT);

pinMode(AIN2, OUTPUT);

pinMode(PWMA, OUTPUT);

pinMode(BIN1, OUTPUT);

pinMode(BIN1, OUTPUT);

pinMode(PWMB, OUTPUT);

pinMode(STBY, OUTPUT);

pinMode(2, INPUT);

pinMode(3, INPUT);

digitalWrite(STBY, HIGH);

set_sample_time(20);

delay(3000);

//attachinterrupt(0, cnt_f, FALLING);

//attachinterrupt(1, cnt_r, FALLING);

FlexiTimer2::set(20, compute);

FlexiTimer2::start();

// put your setup code here, to run once:

//pitch = JY901.getPitch();

23



}

//******************************************

void loop() {
if (millis() - last_time >= delay_time) {
pitch = JY901.getPitch();
gyro_y = JY901.getGyroY();
/*Seriall.printin(error);
Seriall.printin(" ");

Seriall.printin(error_sum);

Serial1.print|n("*********************”);*/

bluetooth();
//balance();

}

balance();

//delay(3);

/*if (move_flag == 1 && cnt == 30) {
cmd_output =0;
move_flag = 0;
cnt=0;

Y/
}

//******************************************

void compute() {
if (move_flag == 2 && cmd_output >= 1 && cmd_output <=-1) {

cmd_output *=0.3;

for (long i =0; i < 18000; i++) {
digitalWrite(AIN1, HIGH);
digitalWrite(AIN2, HIGH);
digitalWrite(BIN1, HIGH);
digitalWrite(BIN2, HIGH);
analogWrite(PWMA, 0);
analogWrite(PWMB, 0);

error_sum = 0;

}

else {

if (move_flag == 2) {
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k1=0.9;

k2 =0.9;
}
cmd_output =0;
move_flag = 0;
PID_PWM();
error = set_point + pitch - 1;
error_sum += error;
constrain(error_sum, -50, 50);
d_error = error - last_error;
//pid_output = kp * error + kd * gyro_y + cmd_output + Pwm_out;

pid_output = kp * error + ki * error_sum + kd * d_error + cmd_output +

Pwm_out;

}

constrain(pid_output, -max_pwm, max_pwm);

last_error = error;

//******************************************

void

{

PID_PWM()

speeds = cnt;
speeds_filter *= 0.7; //—Ff B #MERY
speeds_filter += speeds * 0.3;

positions += speeds_filter;

positions += Speed_Need;
positions = constrain(positions, -1200, 1200);//H 43 1a A0
Pwm_out = Ksp * speeds_filter + Ksi * positions ; //PID $2¢i| 28

cnt=0;

/] Serial.print(Angle[0]); /1 EVEH I E
// Serial.print(',");

// Serial.print(speeds_filter);//El &% & =

// Serial.print(',");

// Serial.printin(Pwm_out); //&iH&E

}

//******************************************

void

set_sample_time(unsigned long new_sample_time) {

if (new_sample_time > 0) {

double ratio = (double)new_sample_time / (double)sample_time;
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ki *= ratio;
kd /= ratio;
}
sample_time = new_sample_time;

}

//******************************************

void balance() {
if (pid_output > 0) {
digitalWrite(AIN1, HIGH);
digitalWrite(AIN2, LOW);
analogWrite(PWMA, k1 * abs(pid_output));
digitalWrite(BIN1, HIGH);
digitalWrite(BIN2, LOW);
analogWrite(PWMB, k2 * abs(pid_output));

}
else if (pid_output < 0) {
digitalWrite(AIN1, LOW);
digitalWrite(AIN2, HIGH);
analogWrite(PWMA, k1 * (abs(pid_output) + 20));
digitalWrite(BIN1, LOW);
digitalWrite(BIN2, HIGH);
analogWrite(PWMB, k2 * (abs(pid_output) + 20));
}
/*if (pitch < 0.3 && pitch > -0.3) {
digitalWrite(AIN1, HIGH);
digitalWrite(AIN2, HIGH);
digitalWrite(BIN1, HIGH);
digitalWrite(BIN2, HIGH);
Y/
}

//******************************************

//bluetooth
void bluetooth() {
if (Seriall.available()) {
bt_char = Seriall.read();
switch (bt_char) {

case '0":
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Seriall.write("1");
set_point =0;
move_flag = 2;
max_pwm = 200;
turnR =0;
turnL =0;
ki1=0.9;
k2 =0.9;
break;

case '1":
break;

case '2":
break;

case '3":
Ksi-=0.01;
Seriall.printin(Ksi);
break;

case '4":
Ksi +=0.01;
Seriall.printin(Ksi);
break;

case '5"
break;

case 'i":
Ksp -=0.1;
Seriall.printin(Ksp);
break;

case '7":
Ksp +=0.1;
Seriall.printin(Ksp);
break;

case 'f":
set_point =-1;
cmd_output = 400;
max_pwm = 50;
move_flag =1;
break;

case'b":
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set_point=1;
cmd_output = -400;
max_pwm = 50;
move_flag = 1;
break;

case 'r":
set_point =-0.5;

max_pwm = 20;

ki1=0.9;

k2 =0;

break;
case 'l":

set_point =-0.5;

max_pwm = 20;

kl=0;
k2 =0.9;
break;

}

//******************************************

void cnt_f() {

cnt++;

}

//******************************************

void cnt_r() {
cnt--;

}

//******************************************

28



=%
4y

fu

g4 i £k FL%

%’,f,}/ss
3. i BiESF Y
BESP

4. #2373+ (Visual Basic, VHDL,Arduino,C++)

5. T '%% B (Altium Designer)

=t
e
=
e
=

N
\

v
E
5
Tl
i

3. PhE A
4. AT

e EAEa | 50 #mAR)

»

\

fesg p 6. L

&

-

L

45
WU

=
s
=

RO

MY

oo
i
et

\O
A-E

£ AR 2

10. v Ep3F 4

. 1045 &1 £73 5 sl

2. 104 £ &4 1

<

3. 1045 &% 314 BRI
i

7Y 1R AR L

é;ﬁﬁkgﬂgg,cmg'u% A el e e




10.

1.

12.

13.

14.

15.

16.

17.

18.

104 8 & @b | X7

104 & & f2p 448 MW G iF
105 # & fj & f0 it R

105 # & « #4253 L 1 4 RI(APCS)
105 # & i}ﬁiﬂ:}i"eﬁi% 1ETS
105 & & fe b Pric L Bz 5 AL
1058 & 227 > %23

105 & & fap FIsE > ekt iz iF
105 5 & fep jadp B ARE 52 %
105 & & J iz =2 215 1 &

105 5 & bt 14 B AR S 33 AT

>

Iy

e

30




w7 DR ¥ Tz

1. A*TH2FY
2. 2FFa9Y
3. EirByESsg Y

BESD
4.  #%3;%3% 3+ (Visual Basic, VHDL,Arduino,C++)
5. % "‘g Bl (Altium Designer)
Lo
2. EEmAF
3. 7R U
4. PiERD)

St iy | 5. hpdlir

1 ¥ p 6. R3]
7. FERE ALK
8. ==X
9. B
10. 10. v #g R £
. 1045 #1 %3 Fp spjrd
2. 104 #:iFY ~ TP %
3. 1058 & @ Efrda v

ERBA 4. 105 #HE T HF | X7
5. 105 5 & S4v it~ B R AR K AT
6. 1055 # + #4725\ L i3 4 | (APCS)
7. 106 & # T F R L

31




A B £R FLB Tize
. A*THFEFY
2. RFEEFY
3. R Y
LEPP
4. #23%% 3+ (Visual Basic, VHDL,Arduino)
5. %% R (Altium Designer)
oW
2. BwmiFT
3. EEF A
4. BHARD
FE B |5 R
1 0¥ P | 6. A ARF
7. AR
8. m=m A&
9. ERIFL
10. T Bp 3R £
1. 104581 £5 5 7 sl
2. 1048 &4 =8 Hn L
3. 1452 Eq ¥ 1S5 E LR
4, 1048 EfEEriapLss
SREFA |5 104 FE S RpPRF T F
6. 104 5 & Ficfip 2 BRI R F
7. 105 % & §j 5% & Fot i R
8. 1058 EfEEi= | £
9. 1065 & ixw< | X

32




Wz 5 & ;FT T % m+ =t
L oAregaRy
2. wFBEFY
3. EirByESsg Y
BESD
4.  #%3;%3% 3+ (Visual Basic, VHDL,Arduino,C++)
5. % "‘g Bl (Altium Designer)
Loa g
2. IR
3. FRF U
4. i
5. RE-WKH
$B L3 |6 TERFHIT
1 iF3 P 7. #REAELY
8. #MERF el
9. FERYLLE
10. = = & &
1. FE B
12. v B4R 2
1. 1048 &1 ¥3F 7 &gl
2. 145 EE =87 R
3. 105 8 & @k fodka 9
EREBA |4 1055 & Fiept 5 B RATN K AR
5. 105 8 & ~ 8473\ £ 3 # 8| (APCS)
6. 1058 & %4 2 FBAHF BT R I F R L
7. 105 & S 2B P EFRY R AF R

33




34



