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Bluetooth two-wheel balance car
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Today's social transportation is busy, most people drive by themselves for
convenience, but in the city, they want to park, and almost all of them are hard to find.
Therefore, with the invention of two-wheeled balance car, not only the use of electric
energy but also low pollution, there is almost no noise. Let us make a short trip in the
city to achieve the highest efficiency. This topic is mainly to study how the Bluetooth
two-wheeled balance car can maintain its own balance, and control any direction that
wants to travel through the gyroscope sensor and the Bluetooth remote control.

Finally, the Arduino program is used to complete the production of this topic.

Balanced self-propelled vehicles are the trend of future vehicles, so we want to
explore the theory, but because of the many bottlenecks encountered in the production
process, I was a bit overwhelmed when I started, accidentally put the motor module
Burnout and car body design is not good, but after discussing with the instructor and
collecting more information online, we have reorganized and understood the
problems encountered, and learned more scopes that we have never touched before.
We have benefited a lot.
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(1]

(2]

(3]

(4]

(5]

(6]

(7]

B BRETHBABEr IS o TN -
https://item.taobao.com/item.htm?spm=a230r.1.14.32.296eea98iauQQv&id=
550128802200&ns=1&abbucket=19#detail

TB6612 5 & 5% IC-

https://swf.com.tw/?p=1066
https://www.playrobot.com/dc-/1246-motor-driver-dual-tb6612fng-1a.html
Arduino MEGA2560 4= -
http://taiwanarduino.blogspot.com/2014/08/arduino-mega-2560.html

HC-05 f54H -
https://www.taiwaniot.com.tw/product/hc-05-%E4%B8%B2%E5%8F%A3%E8%
97%8D%E7%89%99%E6%A8%A1%ES5%A1%8A-%ES5%B8%B6%ES%BA%I5%E6%
9D%BF-%E4%B8%BB%E6%AI%IFY%ES%BE%IEWE6%A%IF%ES%EFX%AF%EE%
A8%AD%ESWAE%IA-%EI%99%84-arduino-%E7%AF%84%E4%BE%8B/

OLED f5&H -
https://www.dx.com/p/ssd1306-0-96-128-x-64-white-oled-screen-display-boar
d-module-white-2066748#.XCc60egzaUk

HC-SR04 A& 5 i -
https://www.electroschematics.com/8902/hc-sr04-datasheet/

B S E ] -

http://www.100y.com.tw/product/58612.htm
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k= A2V A

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

// 107-02-05

/] Hismih:Y g o FiEE I X

// pitch 2 X HEHHEAY S - roll 52 Y Bl P aiHY 2 s

/ 3k 3k 3k sk 3k 3k sk 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk 3k 3k 3k sk sk 5k 5k sk 3k 3k 3k 3k 3k 3k 3k 3k 3k sk sk sk sk sk sk sk sk 5k 3k 5k 3k 3k 3k 3k sk sk sk sk sk sk sk sk skosk sk sk sk k k ok k
#include <Wire.h>

#include<JY901.h>

#include<FlexiTimer2.h>

#include <SPI.h>

#include <Adafruit_GFX.h>

#include <Adafruit_SSD1306.h>
//*******************************************************************
//OLED

#define OLED_RESET 4

Adafruit_SSD1306 display(OLED_RESET);

#define NUMFLAKES 10
#define XPOS 0

#define YPOS 1

#define DELTAY 2

#define LOGO16_GLCD_HEIGHT 16
#define LOGO16_GLCD_WIDTH 16

/ 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k sk >k 3k 3k 3k %k 3k 3k 3k %k >k 3k 3k 3k 3k sk 3k 3k %k %k %k 3k 3k 3k %k 3k 3k %k >k >k %k 3k %k %k >k 3k 3k %k >k %k 3k 3k %k %k 3k 3k %k %k *k *k >k k k

//motor

int PWMA = 4;
int AIN1 = 23;
int AIN2 =22;
int STBY = 27;
int BIN1 = 24;
int BIN2 = 25;
int PWMB = 12;

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

[/ FE RS e B2 i 2 B
double kp =35, ki, kd = 0.4;
double ksp = 7, ksi = 0.1058, ksd =0.0;//7  0.1058
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// double kp_turn =5, ki_turn =0.0, kd_turn = 0.26;

double kp_turn =5, ki_turn =0.0, kd_turn =0.52;

//kp_turn “REEFEHE 9  kd_turn “NEEHEHE 0.52

int speed_cnt;

int turn_cnt;

int pulse_left;

int pulse_right;

volatile int cnt_right;

volatile int cnt_left;
//*******************************************************************
//1Y901

double ax, ay, az;

double gyro_x, gyro_y, gyro_z;

double pitch, yaw, roll;

double angle0 = -1.00; //H#&ta T 4

double k1 = 0.05; /P& R s N 2R Y B

double dt = 0.005;

double angle6;

double pitch_offset, roll_offset, yaw_offset;

double gyro_x_offset, gyro_y offset, gyro_z_offset;

/ 3k 3k 3k sk 3k sk sk sk 3k sk 3k sk sk 3k sk sk 3k sk 3k sk sk 3k sk sk 3k sk 3k 3k sk sk 3k sk 3k sk sk 3k sk sk 5k sk 3k sk sk sk 3k sk 3k sk sk 3k sk sk 3k sk sk sk sk ok sk sk sk sk sk sk sk ko k
//angle_out

double angle_output;

double error_angle;

/ 3k 3k 3k sk 3k sk sk sk 3k sk 3k sk sk 3k sk sk 3k sk 3k sk sk 3k sk sk 3k sk 3k sk sk sk 3k sk 3k sk sk 3k sk sk sk sk 3k sk sk sk 3k sk 3k sk sk 3k sk sk 3k sk sk sk sk ok sk sk sk sk sk sk sk k ok
//speed_out

float speeds;

float speeds_filterold;

float speeds_filter;

float positions;

double speeds_output;

int front; //BT &)

int back; //BT #H|
//*******************************************************************
//turn_out

int  spinonce;

float turn_speed;
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float rotationratio = 0;

float turnout;

float turn_output;

int  turnmayx, turnmin;

int  turnleft_flag, turnright_flag;

int  spinleft_flag, spinright_flag;
//*******************************************************************
//pwm_out

double pwm_r =0, pwm_| = 0;
//*******************************************************************
//cnt_pulse

int r_pluse;

int |_pluse;

int stop_r;

int stop_|;

int flagl;
//*******************************************************************
unsigned long lastT=millis();
//*******************************************************************

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

void setup() {

/*display.begin(SSD1306_SWITCHCAPVCC, 0x3C);
display.clearDisplay();

display.setTextSize(1);
display.setTextColor(WHITE);*/

pinMode(AIN1, OUTPUT);
pinMode(AIN2, OUTPUT);
pinMode(PWMA, OUTPUT);
pinMode(STBY, OUTPUT);
pinMode(BIN1, OUTPUT);
pinMode(BIN2, OUTPUT);
pinMode(PWMB, OUTPUT);

digitalWrite(AIN1, HIGH);
digitalWrite(AIN2, HIGH);
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digitalWrite(BIN1, HIGH);
digitalWrite(BIN2, HIGH);
digitalWrite(STBY, HIGH);

Seriall.begin(57600);

Serial.begin(9600);

delay(2000);

JY901.startlIC();

for (inti=0;i<50;i++) {
pitch_offset = pitch_offset +JY901.getPitch();
roll_offset  =roll_offset  +JY901.getRoll();
gyro_x_offset = gyro_x_offset + JY901.getGyroX();
gyro_y_offset = gyro_y_offset + JY901.getGyroY();
gyro_z_offset = gyro_z_offset + JY901.getGyroZ();
delay(20);

}

/[BCHEE

pitch_offset /=50;

roll_offset  /=50;

gyro_x_offset /= 50;

gyro_y_offset /= 50;

gyro_z_offset /= 50;

delay(100);

FlexiTimer2::set(5, compute);

FlexiTimer2::start();

}

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

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

void loop() {
attachinterrupt(0, cnt_I, FALLING);
attachlnterrupt(1, cnt_r, FALLING);
blue_tooth();
//OLED();

}

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

//*******************************************************************
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/] TETER: Sms ERFHET (AR PD EE)
/ 3k 3k 3k sk 3k sk sk 3k 3k sk 3k sk sk 3k sk sk 3k sk 3k sk sk 3k sk sk 3k sk 3k sk sk sk 3k sk 3k sk sk 3k sk sk 5k sk 3k sk sk sk 3k sk 3k sk sk 3k sk sk 3k sk sk sk sk ok sk sk sk sk sk sk skok ok
void compute() {

sei();

cnt_pluse();

pitch =JY901.getPitch();

roll  =JY901.getRoll();

yaw =JY901.getYaw();

gyro_x =JY901.getGyroX();

gyro_y =JY901.getGyroY();

gyro_z =JY901.getGyroZ();

//Seriall.printin(pitch);

/P& B RHIE R 25

angle6 =k1 * (roll - roll_offset) + (1 - k1) * (angle6 + (gyro_x -
gyro_x_offset) * dt); // JYOO1B ZZ4EHE ¥ il S 1 [ 1Y 718 8 (2 )

//angle_output = kp * (pitch + angle0) + ki * error_angle + kd * gyro_y; //
gyro_y & HHmeIey F 2R
angle_output  =kp * (angle0 + pitch - pitch_offset) + kd * (gyro_y -
gyro_y_offset) ; /1 gyro_y T2 H S 2R
//angle_output = kp * (angleO - pitch) + kd * gyro_vy; //
testl:(angle0-pitch) 455
speed_cnt++;
// 50ms #E A ZR[E P12 e P
if (speed_cnt >=10) {
speeds_out();
speed_cnt =0;
}
turn_cnt++;
if (turn_cnt > 3)
{ // 10ms #E
e PD FZE A e
turn_out();
turn_cnt=0;
}
pwm_out();

}

/ 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k sk >k 3k 3k 3k %k 3k 3k 3k %k 3k 5k 3k 3k 3k sk 3k 3k %k %k %k 3k 3k %k %k 3k 3k %k %k sk %k 3k %k %k >k 3k 3k %k %k %k 3k 3k %k %k 5k 3k %k %k *k kK k k
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//*******************************************************************

//speeds_out

void speeds_out() {

}

speeds = (pulse_left + pulse_right) * 1.0; // BZEKEE
pulse_left =0;

pulse_right = 0;

/P& AR 75

speeds_filterold = speeds_filterold * 0.7;

speeds_filter = speeds_filterold + speeds * 0.3;
speeds_filterold = speeds_filter;

positions = positions + speeds_filter + front + back;
positions = constrain(positions, -6550, 6550); // $if&5 661 -6550 ~ 6550
speeds_output = ksi * (0.00 - positions) + ksp * (0.00 - speeds_filter);

/] BEJEERTER] PI
if (flagl ==1) {
positions = 0;

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

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

//turn_out

void turn_out() {
spinonce =0;
turn_speed =0;
turn_output =0;

rotationratio = 0;
if (turnleft_flag==1 || turnright_flag == 1 || spinleft_flag ==1 | | spinright_flag

=1){

if (spinonce == 0) {
turn_speed = pulse_right + pulse_left;
spinonce++;

}

if (turn_speed < 0) {
turn_speed = -turn_speed;
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if (turnleft_flag == 1 || turnright_flag == 1) {
turnmax= 5;
turnmin = -5;

}

if (spinleft_flag ==1 | | spinright_flag == 1) {
turnmax=§;
turnmin = -8;

}

rotationratio = 55 / turn_speed;

if (rotationratio < 0.5) {
rotationratio = 0.5;

}
if (rotationratio > 5) {
rotationratio = 5; //5
}
//Seriall.printIn(turn_speed);
}
else {

rotationratio = 0.5;
spinonce =0;

turn_speed =0;

if (turnleft_flag==1 || spinleft_flag ==1) {
turnout += rotationratio;
}
else if (turnright_flag == 1 | | spinright_flag ==1) {
turnout -= rotationratio;
}
else turnout = 0;
if (turnout > turnmax) turnout = turnmax;
if (turnout < turnmin) turnout = turnmin;
turn_output = -turnout * kp_turn - (gyro_z - gyro_z_offset) * kd_turn;

//Seriall.printIn(turn_output);

}

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

//pwm_out

VO

id pwm_out() {
if (turnleft_flag==1 || turnright_flag == 1 || spinleft_flag == 1 | | spinright_flag
1){

pwm_r = -angle_output - speeds_output - turn_output; /] EEZE
PWM i tH{E
pwm_| = -angle_output - speeds_output + turn_output; // /=2 PWM g H
(=}
!
else {
pwm_r = -angle_output - speeds_output; /] HEZE PWM g H{E
pwm_| = -angle_output - speeds_output; // /=% PWM i H{E
!

if (powm_r > 255) pwm_r = 255;

if (powm_r <-255) pwm_r = -255;

if (powm_I> 255) pwm_| = 255;

if (powm_| <-255) pwm_| = -255;

if (pitch > 30 || pitch < -30) { /(R F 8 KEARA S 2
pwm_r = 0;
pwm_|l =0;
Seriall.printin("error");

}
if (angle6 > 3 | | angle6 < -3 && turnleft_flag == 0 && turnright_flag == 0 &&

spinleft_flag == 0 && spinright_flag == 0 && front == 0 && back == 0) {

if (stop_l + stop_r > 1500 || stop_| + stop_r <-1500) {

pwm_r =0;

pwm_| =0;
flagl =1;
}
}
else {
stop_I =0;
stop_r=0;
flagl =0;
}

/1 5 EEIE R R

i
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if (pwm_r>=0) {
digitalWrite(AIN1, LOW);
digitalWrite(AIN2, HIGH);
analogWrite(PWMA, pwm_r);

}

else {
digitalWrite(AIN1, HIGH);
digitalWrite(AIN2, LOW );
analogWrite(PWMA, -pwm_r);

}

/] 77 RS R

if (pwm_|>=0) {
digitalWrite(BIN1, LOW);
digitalWrite(BIN2, HIGH);
analogWrite(PWMB, pwm_1*0.985);

}

else {
digitalWrite(BIN1, HIGH);
digitalWrite(BIN2, LOW);
analogWrite(PWMB, -pwm_1*0.985);

}

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

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

void cnt_I() {
cnt_left++;

}

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

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

void cnt_r() {
cnt_right++;

}

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

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

//cnt_pluse
void cnt_pluse() {
r_pluse = cnt_right;
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|_pluse  =cnt_left;

cnt_right = 0;

cnt_left =0;

if ((pwm_r < 0) && (pwm_I < 0)) {
r_pluse = -r_pluse;
|_pluse = -I_pluse;

}

else if ((pwm_r > 0) && (pwm_| > 0)) {
r_pluse =r_pluse;
|_pluse = |_pluse;

}

else if ((pwm_r < 0) && (pwm_I > 0)) {
r_pluse = -r_pluse;
|_pluse= |_pluse;

}

else if ((pwm_r > 0) && (pwm_I < 0)) {
r_pluse= r_pluse;
I_pluse = -I_pluse;

}

stop_r +=r_pluse;

stop_| +=|_pluse;

pulse_right +=r_pluse;
pulse_left +=1_pluse;

}

/*void OLED(){
display.setCursor(0,0);
display.clearDisplay();
display.print("Acc=");
display.print(JY901.getAccX()); display.print(" ");
display.print(JY901.getAccY());display.print(" ");
display.printin(JY901.getAccZ());display.printin();

display.print("Gyro=");
display.print(JY901.getGyroX());display.print(" ");
display.print(JY901.getGyroY());display.print(" ");
display.printin(JY901.getGyroZ());display.printin();
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display.print
display.print
display.print
display.print

("Angle=");
(JY901.getRoll());display.print(" ");
(JY901.getPitch());display.print(" ");
In(JY901.getYaw());

display.display();

Y/

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

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

void blue_toot

h(){

char bt_char;

if (Seriall.av
bt_char =

ailable()) {
Seriall.read();

Serial.print("BT command =");

Serial.printin(bt_char);

switch (bt
case '0'
case 'l'
case '2'
case '3’
case '4'

_char) {

: front = 600; break; //Hij#E
: back = -600; break; //1&1E
:turnleft_flag = 1; break; ///ci#

: turnright_flag = 1; break; // /&
:spinleft_flag = 1; break; ///c}EiE

case '5": spinright_flag = 1; break; // /45 JjeiE

case '6": turnleft_flag = 0; turnright_flag = 0; spinleft_flag =0;
spinright_flag = 0; back = 0; front = 0; break; // ¥ iEEZEHIEE

case '7": turnleft_flag = 0; turnright_flag = 0; spinleft_flag =0;
spinright_flag = 0; back = 0; front = 0; break; // ¥ iEEZEHIEE

case '8": turnleft_flag = 0; turnright_flag = 0; spinleft_flag =0;

spinright_flag = 0; back = 0; front = 0; turn_output = 0; break; // {##EFZBH{EHEH

case '9'
case 'a’'

case 'b'

case 'c":

default

: kp_turn += 1; Seriall.printin(kp_turn); break;

: kp_turn -= 1; Seriall.printin(kp_turn); break;

: kd_turn +=0.01; Seriall.printin(kd_turn); break;
kd_turn -= 0.01; Seriall.printin(kd_turn); break;
: break;

/*case '0": kp += 1; Seriall.printIn(kp); break; /R
case '1": kp -= 1; Seriall.printIn(kp); break; /18R
case '2": kd += 0.01; Seriall.printin(kd); break; // /- #H#
case '3": kd -= 0.01; Seriall.printin(kd); break; // /5
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case '4": kd += 0.1; Seriall.printIn(kd); break; // /= iz

case '5': kd -= 0.1; Seriall.printIn(kd); break; // /& iz

case '6": kp += 0.1; Seriall.printin(kp); break; // $#$EFZFH{FHE
case '7": kp -= 0.1; Seriall.printin(kp); break; // ¥#$EFZEH{FHE
case '8": ksp += 0.1; Seriall.printin(ksp); break; // 17 iE5Z5(FEH
case '9": ksp -= 0.1; Seriall.printin(ksp); break;

case 'a": ksi += 0.01; Seriall.printin(ksi); break;

case 'b": ksi -= 0.01; Seriall.printin(ksi); break;

default : break;*/

}

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

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