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3 PACKAGE INCLUDED

1 x Arduino UNO R3 board

1 x Arduino sensor board V4

4 x Geared motor

4 x Tire

4 x Motor fixing bolt and nuts

1 x 100 x 213 x 3~5mm Acrylic glass plate
1 x 100 x 213 x 3~5mm Acrylic glass plate
1 x L298N motor indicator driver

1 x Holder kit

1 x Ultrasonic Sensor Module

3 x Line inductive module

1 x Infrared receiver module

1 x Mini breadboard

1 x Battery holder (6 x AA / not included battery)
1 x 9v Battery holder with DC Jack

40 x DuPont Female to Female line

10 x DuPont Male to Male line

1 x USB cable B-Type

11 x Acrylic Copper pillar (3 x 35mm / 2 x 20mm / 6 x 6mm)
1 x Screws kit

1 x 9V Battery

6 x AA Battery

1x Bluetooth HC-06 Slave Module
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*/

int direction = 1; //

int speed = /] AT} HE9| 78 % for testing.

//

// 9. ENA, ENB = PWM X|& ZEQ HZAstC}

//

#define ENA 6
#define EN1 7
#define EN2
#define EN3 4
#define EN4
#define ENB 5
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// 2Y = 13 My
void setup()
{
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pinMode(ENA, OUTPUT); // ENA
pinMode(EN1, OUTPUT); // EN1
pinMode(EN2, OUTPUT); // EN2

pinMode(ENB, OUTPUT); // ENB
pinMode(EN3, OUTPUT); // EN3
pinMode(EN4, OUTPUT); // EN4

// A% ddE|= g4 loop()
void loop()
{

if(direction == 1) // ©Z%

{
digitalWrite(EN1, HIGH);
digitalWrite(EN2, LOW);
analogWrite(ENA, speed);

digitalWrite(EN3, HIGH);
digitalWrite(EN4, LOW);
analogWrite(ENB, speed);
}
else if(direction == 4) // =7%I.
{
digitalWrite(EN1, LOW);
digitalWrite(EN2, HIGH);

. Setup()
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else

else

else

analogWrite(ENA, speed);

digitalWrite(EN3, LOW);
digitalWrite(EN4, HIGH);
analogWrite(ENB, speed);

if(direction == 2) // %}z

digitalWrite(EN1, LOW);
digitalWrite(EN2, HIGH);
analogWrite(ENA, speed);

digitalWrite(EN3, HIGH);
digitalWrite(EN4, LOW);
analogWrite(ENB, speed);

if(direction == 3) // 23|™
digitalWrite(EN1, HIGH);
digitalWrite(EN2, LOW);
analogWrite(ENA, speed);
digitalWrite(EN3, LOW);
digitalWrite(EN4, HIGH);
analogWrite(ENB, speed);

if(direction == 0) // &X|.

analogWrite(ENA, 0);
analogWrite(ENB, 0);
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* Smart Robot Car V3
* - Bluetooth(HC-06) control version

* - Android app provided
*/

#include <SoftwareSerial.h>

I1111171177117111711777

// <BT> <UNO>

/) TX <----- > RX

//  RX <--—--- > TX

I1111111171117111711777

SoftwareSerial btSerial(10, 11); // RX, TX(UNO)

s

// Note: ENA and ENB must be connected to PWD supported pins
//

#define ENA 6 // PWD

#define EN1 7

#define EN2

#define EN3 4
#define EN4 2
#define ENB

(9]

// PWD

s

// Ultrasonic sensor
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I 111111117777
int TRIG_pin = 12; // M Trig &, D12
int ECHO_pin = 13; // AlA Echo %, D13

#define blinkLED 8 // for crash warning

H111111711117711177117
// Car direction

//

#define CAR_DIR. FW 0 // forward
#define CAR_DIR BK 1 // backward
#define CAR_DIR_LT 2  // left turn
#define CAR_DIR_ RT 3 // right turn
#define CAR_DIR_.ST 4 // stop

s

// Default direction and speed

/]

int g_carDirection = CAR_DIR_ST;

int g_carSpeed = 230; // 60% of max speed for testing

T1711171117711117711177111171111711117717

// Note : confirm HIGH/LOW for correct movement

//

void car_forward()

{
digitalWrite(EN1, HIGH);
digitalWrite(EN2, LOW);
analogWrite(ENA, g_carSpeed);

digitalWrite(EN3, HIGH);
digitalWrite(EN4, LOW);
analogWrite(ENB, g_carSpeed);

37




void car_backward()

{

digitalWrite(EN1, LOW);
digitalWrite(EN2, HIGH);
analogWrite(ENA, g_carSpeed);

digitalWrite(EN3, LOW);
digitalWrite(EN4, HIGH);
analogWrite(ENB, g_carSpeed);

void car_left()

{

digitalWrite(EN1, LOW);
digitalWrite(EN2, HIGH);
analogWrite(ENA, g_carSpeed);

digitalWrite(EN3, HIGH);
digitalWrite(EN4, LOW);
analogWrite(ENB, g_carSpeed);

void car_right()

{

digitalWrite(EN1, HIGH);
digitalWrite(EN2, LOW);
analogWrite(ENA, g_carSpeed);

digitalWrite(EN3, LOW);
digitalWrite(EN4, HIGH);
analogWrite(ENB, g_carSpeed);
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void car_stop()

{
analogWrite(ENA, 0);
analogWrite(ENB, 0);

Y
// Execute car moving
//
void update_Car()
{
switch ( g_carDirection ) {
case CAR_DIR_FW:
car_forward();
break;
case CAR_DIR_BK:
car_backward();
break;
case CAR_DIR_LT:
car_left();
break;
case CAR_DIR RT:
car_right();
break;
case CAR_DIR_ST:
car_stop();
break;
default :

1

}

return;
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// Class - Serial Protocol

//

class _CommProtocol

{

private:
unsigned char protocolPool[28];
int bufPoint;

public:
_CommProtocol()
{
}

void addPool(unsigned char cByte)
{
if (bufPoint < 28)
{
if (bufPoint == 0 and cByte != 0x0c)

return; // invalid code

protocolPool[bufPoint++]=cByte;
//Serial.print("bufPoint -> ");
//Serial.printin(bufPoint);

void clearPool()

{
bufPoint = 0;
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memset(protocolPool, 0x00, 28);

Serial.printIn("clearPool");

bool isValidPool()
{
if (bufPoint >= 28)

{
//Serial.print("protocol length : ");

if (protocolPool[0] == 0x0c && protocolPool[14] == 0x0c)
{
//Serial.printIn(protocolPool.length());
return true;
}
else
{
clearPool();
Serial.printIn("isValidPool 28 OVER");

}

return false;

unsigned char getMotorLValue()

{
unsigned char szProto[14];
memcpy(szProto, protocolPool, 14);
if (szProto[0] == 0x0C &&

szProto[1l] == 0x00 &&

szProto[2] == 0x80 &&

szProto[3] == 0x04 &&
]

szProto[4] == 0x02)

411




unsigned char | = szProto([5];// -0x32;
return |;

}

return 0x00;

unsigned char getMotorRValue()
{
unsigned char szProto[14];
memcpy(szProto, &protocolPool[14], 14);
if (szProto[0] == 0x0C &&
szProto[1] == 0x00 &&
szProto[2] == 0x80 &&
szProto[3] == 0x04 &&
szProto[4] == 0x01)

unsigned char | = szProto([5];// -0x32;

return [;

}

return 0x00;

b // class(_CommProtocol)

[T 7177711717117177777

// Create an instance of class( CommProtocol)

/]

_CommProtocol SerialCommData;

T 1717 1771771771771771771771771771171777

// Parse the serial input value and convert to MOVE command

/]

void process_SerialCommModule()

42




if (SerialCommData.isValidPool())

{
char motorLR[2];

motorLR[0] = (char)SerialCommData.getMotorLValue();
motorLR[1] = (char)SerialCommData.getMotorRValue();

SerialCommData.clearPool();

//

Serial.print("Left [*);
Serial.print(motorLR[0],DEC);
Serial.print("] Right [");
Serial.print(motorLR[1],DEC);
Serial.printIn("T");

//

char szCmdValue = '5';

// set MOVE commands

if (motorLR[0] == 0 && motorLR[1] == 0) { // (0,0) stop
szCmdValue = '5}

}

else
{
int nSpeed;
nSpeed = max(abs(motorLR[0]), abs(motorLR[1]));

// Set direction
if (motorLR[0] > O && motorLR[1] > 0) // (+,+) forward
{

szCmdValue = '2;

g_carSpeed = 255.0f * ((float)nSpeed / 100.0f);
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else if (motorLR[0] < 0 && motorLR[1] < 0) // (-,-) backward
{

szCmdValue = '8

g_carSpeed = 255.0f * ((float)nSpeed / 100.0f);
}
else if (motorLR[0] < O && motorLR[1] > 0) // (-, +) left turn
{

szCmdValue = '4';

g_carSpeed = 255.0f * ((float)((float)nSpeed*1.66f) / 100.0f);
}
else if (motorLR[0] > 0 && motorLR[1] < 0) // (+,-) right turn
{

szCmdValue = '6';

g_carSpeed = 255.0f * ((float)((float)nSpeed*1.66f) / 100.0f);

}
//
Serial.print(

speed ");
Serial.print(g_carSpeed);
Serial.print(" ");
Serial.printin(szCmdValue);

/]

// Set the direction and speed with command

controlByCommand(szCmdValue);

HT171177111771117771117711117111771111771117
// Hint : Command codes come from keypad numbers

/]

void controlByCommand(char doCommand)

{
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switch ( doCommand ) {

case '+': // speed up
g_carSpeed += 20;
g_carSpeed = min(g_carSpeed, 255);
break;

case '-': // speed down
g_carSpeed -= 20;
g_carSpeed = max(g_carSpeed, 75);

break;

case 2': // forward
g_carDirection = CAR_DIR_FW;
break;

case '5': // stop
g_carDirection = CAR_DIR_ST;
break;

case '8': // backward
g_carDirection = CAR_DIR_BK;
break;

case '4': // left
g_carDirection = CAR_DIR_LT;
break;

case '6': // right
g_carDirection = CAR_DIR_RT;
break;

default

1

}

return;

i

// Setup to run once

/]
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void setup()
{
Serial.begin(9600); // PC serial monitor debugging
btSerial.begin(9600); // bluetooth serial connection

//init car control board

pinMode(ENA, OUTPUT); // ENA
pinMode(EN1, OUTPUT); // EN1
pinMode(EN2, OUTPUT); // EN2

pinMode(ENB, OUTPUT); // ENB
pinMode(EN3, OUTPUT); // EN3
pinMode(EN4, OUTPUT); // EN4

pinMode(blinkLED, OUTPUT); // for crash check
pinMode(TRIG_pin, OUTPUT);
pinMode(ECHO_pin, INPUT);

/]

Serial.print("direction value ");
Serial.printIn(g_carDirection);
Serial.print("speed pwm value ");
Serial.print(g_carSpeed);
Serial.printIn("");

/]

s

// main code to run repeatedly

//
void loop()

{
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if (btSerial.available()) {

unsigned char cByte;

cByte = btSerial.read();

SerialCommData.addPool(cByte);  // store the serial input to Buffer

process_SerialCommModule(); // parse and change the input value
// to MOVE command
update_Car(); // execute car MOVE

< AIOJEOIM AAX| ZEES CH2ERE ZOoF A8 & & AU >
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i3 GP Smart Robot Car Remote Cont..
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Paired devices:

Power:

Connect
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f*3 GP Smart Robot Car Remote Cont..

Power:
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6 DCZE

DC R2E AIZEO|= Ef0|07} =2 JASLICEL 2A3H7| fAsiME 2ZH = A
HMOE sfiof gfLth. DC 2EHTH MLz S%5 AlZ7|® XSk 23 222 &7
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6.1 DC BE| AdH
2 7|EO| DC 2E XSS [298N Dual H-Bridge S2}0|H{ REZ 0| $fL|C.

DC 2= (+) (

2 24 B, MY XmEO| o8 SIF W U & HHS £ &L

3V ~ 6V AHS DC REQLICE HE 7HE MY 4~5V FEQLch
DC REfo] MY AHME 254 LK 8|H B HEAYLICH
1298N BE| o ®E, Ha|ERE Sof QZs7| 20| Hejelct
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working voltage DC 3V DC 5V DC 6V

working current 100mA 100mA 120mA

reduced ratio 48:1

non-load 100rpm 190rpm 240rpm

wheel diameter 615 px

non-speed 20m/min 39m/min 48m/min

weight 50g

Size 70mm*22mm*18mm

noise < 65db
HLWe =710 et 2™ £=9 HMFZ0| JtsYULh 2/H £ HELezZ 2
d £ =FO| JtsYUCLh =& HiEZ2leF DC 2EO| X0 RPM & 7|E22

Pt

|D£20|0 1 O$tE £& XRHO| JHsELCh

51



AHE Al F2o| At

HZE Aol

el

X

6.2 DC 2E

ojn

-

A
o

1
=

a2

A

e

Al

DC ZEQ| 2 7}

of et

Ze7t 33 dsLct

of 9Ix|7} ct2

AZH

AKX 2

= Eo|=

Z 70|

S ENT=Y

<
!

= o
= T

HEX

t ELCh
FAIZ] BE

.
o

ol AHE

48

F717b ACHHE BHA] A

ol
—

o
e

HHF
=

o] o|a|x| ¥

B LICF. OFej

.
o

K

=0

A=

olzz

10| 9IZo2 YA Bt

A
(i

i DC 2HE

iTE
[l

Gl

52



6.3 DC RE Z|E

ir]

Hij A1 &

A2

el

Al

L298N X0 2E=9°| DC 2 H

£ Foo:

F

o
o

oo

Af

HiM35k7| BREFLIC

6.4 DC RE

ool DC 2H & Efojof 1

P YAl =
o Ato|2

St

ELICH

0]

=
=

& LIC.

ke

563



54



7 1298N £ ZE X 0| Sajo[w

2749 DC 2E ZEJ} QOm A|Cf 2A 7K X TLCh MY 22 VMS
Eof 5V 25 35 VI XY £0f Y2 FF2 DC ZHE & AlZ = 2
LICE HA M 5V EE 12V~24V 7J7}X| QL] C}.

55



7.1 H-BRIDGE 3|2

H-BRIDGE XEOl S22 HYs/dus Hys = slzo HA Yyols
LCH Ol H Xt Bl DC2H 94 £ MR 582 HFY F
W ZEo 2| Yeko| HHA ELIC}
Motor Power (+)
High Side ¢ o) High Side
(left) / / (right)

gn

Low Side U/ MOTOR U/ Low Side
(left) (right)

Moteor Ground (-)

H-Bridge A9|X|9] Yol DC 2E Ze (+)() 3422 AHsof Yojo} g
Lich 50) QRIS A9IX Y1/27| Zgtol ofs MEQ| B8 W0l YN

L|Ch. 22 [298N IC LjE0M= Qo AQX|ol 7|58 EHXR|AE(TR NPN,
PNP)7} CHAISIT Q& L|C.

A H
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Motor Power (+)

High Side U/ High Side

(left) (right)

Low Side U/ MOTOE O Low Side
(left) (right)

Moator Ground (-)

DC 2 Wi W FF0|N 3322 &2 F9
Motor Power (+)
High Side & O High Side
(left) / (right)

B

Low Side |7 MOTOR U/ Low Side
(left) (right)

Motor Ground (-)

—

DCZE g e 350M I=2= =

i
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7.2 L1298N ZE| X0 EE

1298N Ol HE AFES of2fel ZteLict
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o x{ ot

- EZo|lE RRo S5 WY
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55V /L oV
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- 7|E} 7|5 digt

o O o

MO EA| LED, ©M& HA| LED

/ I. ~ 15— CURRENT SENSING B
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58



2% GND, 5v ¢4

HE dZ A

= wazol1 . & [Z|Z|Z]NE

I MA Al SV HAE =
7|EOM= ALE.

59



T 7t24 3 7ol ZE (upEtM HOojE

OZ0M ATl LIAZE e U ZE
Z A/5l BH / MY HZ HEE Motor A,

[ |
s MY 9y 2o ¢

Motor B & L|LC}.

. OFFO0[ / BiEHE| 2|F HH A& 55 ALE.
ZEQYLIC.

5V EN: VMS O &e A

goz YROIEOlM BHE SV Bet7| 2Ash A
8ot mEQYLICL Sk R3 (4 2

M ME M3 © M) HE HUS #E2 9y

stol Fo2 ® YW MAH(Y7) = A8y P E2 ® W ol E 4
B2 AF8Si= RRPLCH Ltk V3, Z2 OjL EE 52 A 8E 32 9 TR

hsEA Y 42 AL
Ok 5V_EN 2 AFE(CLOSE MENSI= MEfQl AL L298N o] 5V ZEQ 2L
R3 (A AE VA)O| VIN EEO| Fstn i R3 O BEo| MY YOV

HiE{2])S StA| fiot= EL|Ch

AFEAl HED| dEHSHAIZ| BFEFLIC.

OlF 0| EE D E2lojH RE HiE{2| / 9 MY
5V 5V
GND GND “)

VMS (+)

60
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L298N 0] EEOo] ENA, ENB = DC RE{Q| && XX 9l Z9/HX|0| AIRY
(o)

ERERN

ENB

L298N ENA, ENB L E

ENA, ENB O}F=0| 0] PWM X| Q&= (D3, 5, 6,9, 10, 11)0] HZASD LIX|=
22|9| Digital Eo| HZATLICE AASH=E O|fF= DC ZEQ| £ XHZ 17|
| g+ ALESHY

SfshM @ LiCh OFFO0lo] PWM 7|52
et ZHO| JHsELT 2 7|20 AFRE
Ch. (REfO] HE e WS 33V~5V)

ZEE analogWrite &=
= DC EHE 3V~6V AR 7}

olr
i
T

-0 SHE 720 A= ENA, IN1, IN2 (0] 2H A HO{g) IN3, IN4,

ENB (0|4 ZE B HO&) TES ZF OIF0| EEO 0_4716;14[}. ENA o}
ENB= D E A BZE Enable & XQto| A1|7|E MA Bt 4 Q= ILEQILICL ENA

ZELS INL IN2 ®E ElL|CHENB ZE= IN3, IN4 5 = L|C}.
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analogWrite g5 Ar235}0], ENA, ENB ¢IAZl mEO| AHX

o
oMol £= =F. 2o 7Ig& 72 24 oA ZE J0| otaiet €2
of

AT KU

4

#define ENA 6
int speed=255; // &&= MAH.

analogWrite(ENA, speed);

_?_
Skt £= HiHZ|o| THE T SsiME B2 BS0| A28z Z|0f HiE

o] Y SEE HAotA OloiSte S LT

25

1»

= B9 g2 200 O|¢22 s ALESHOF ghL(Ct.

OFE0| -0 Af PWM ZEO| ®ZE= ENA ENB 0O High MQ2 Zof =2 INI,
IN2 g2 ZEHM ZH HHS HojZ = UASLICE ENA, ENB O Low HO
Z=of IN1, IN2 (IN3, IN4)Oj| ZHAQl0| ®X|SHL|CE ENA, ENB 0 OF=0|k PWM
(D3, 56,9 10, 1)1t HA StH REHQO| K25 HE AlZ = USLICL

otz #E &I SkA|7| BRELCH

ENA (or ENB) IN1 (or IN3) IN2 (or IN4) 2 E A (or B)
High High Low qutgk 2| ™
High Low High ALY 2™
High High High ESN|
High Low Low vSON|
Low ANY ANY ANY
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8.5

OLF0| 24k R3 Mo HEQ} HA

% s
TCRT5000 B & 2% O}=0|
VCC 5V
ouT AO
GND GND
Y 2E
TCRT5000 2 & &Y OLF0| =
VCC 5V
ouT Al
GND GND
REZ BE
TCRT5000 & QEX OF=0|
vCC 5V
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GND GND
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An;llog bl

Analog é)
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Analog 3
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8.6 ot #H 2d I

2t QI Ml A{(TCRT5000) 2 & EHAEE = A=Y
VA

Ct. OtFO0|o| AO ZEQ| A
Z &l TCRT5000 2&2| ¢t =29l ot= oM ZEYLC

otz OIM REE AFESHA 0,1 O] Mz "0l 2EXA| =l

void setup() {
Serial.begin( );

void loop() {
int sensorValue = digitalRead(A0); //
Serial.printIn(sensorValue);

delay(100);

Che2 2t 370 258 At ofgje] 2EE YRE =

o
AHO|Z, A EXN22 HAE L CH
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void setup() {
Serial.begin( );

}
void loop() {
int sensorValuel = digitalRead(AQ);
int sensorValue2 = digitalRead(Al);
int sensorValue3 = digitalRead(A2);
char szTemp[64];
sprintf(szZTemp,"%d %d %d",sensorValuel,sensorValue2,sensorValue3);
Serial.printIn(szTemp);
delay(100); // delay in between reads for stability
}

2ol E30ly 2% IS QYLCh 4T JIxHQ 25 3 IEYLT

FE:4wd ex 16 3

/*

Line Tracer basic code.

*/

//

// ArsAE Tl digk H o
/!

#define CAR_.DIR.FW 0 // HZl.
#define CAR.DIRBK 1 // =%l

#define CAR_DIR_LF 2 // %}3|H.
#define CAR_.DIR RF 3 // 23|H
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http://www.gameplusedu.com/pds/gpshop/arduino/robotics/kit_example/car_4wd/car_4wd_ex_16_3/car_4wd_ex_16_3.ino

#define CAR DIR ST 4 // HX|.

/]

/)R LW wE AR M W // MR A

o

int g_carDirection = CAR_DIR_ST; //

int g_carSpeed = /) Z|C £E2| 50~ 60 % for testing.
//

// F2|: ENA, ENB = PWM X|& ZE HZASICE

// Bt YOO|EAl HATLICL

#define ENA 6

#define EN1 7

#define EN2 3

#define EN3 4
#define EN4 2
#define ENB 5

void init_car_controller_board()

{
pinMode(ENA, OUTPUT); // ENA
pinMode(EN1, OUTPUT); // EN1
pinMode(EN2, OUTPUT); // EN2

pinMode(ENB, OUTPUT); // ENB
pinMode(EN3, OUTPUT); // EN3
pinMode(EN4, OUTPUT); // EN4

//
/| W52 4749

Stas HAEA
//DC RE| AZo| 9A DKM HEoF Hc
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// DC BE AHZA (+)(-) 2F HPGs7L ZEE HPSL Tt

//

void car_forward()

{
digitalWrite(EN1, LOW);
digitalWrite(EN2, HIGH);
analogWrite(ENA, g_carSpeed);
digitalWrite(EN3, LOW);
digitalWrite(EN4, HIGH);
analogWrite(ENB, g_carSpeed);

}

void car_backward()

{
digitalWrite(EN1, HIGH);
digitalWrite(EN2, LOW);
analogWrite(ENA, g_carSpeed);
digitalWrite(EN3, HIGH);
digitalWrite(EN4, LOW);
analogWrite(ENB, g_carSpeed);

}

/]

void car_left()

{

digitalWrite(EN1, HIGH);
digitalWrite(EN2, LOW);
analogWrite(ENA, g_carSpeed);

digitalWrite(EN3, LOW);
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digitalWrite(EN4, HIGH);
analogWrite(ENB, g_carSpeed);

}

//

void car_right()

{
digitalWrite(EN1, LOW);
digitalWrite(EN2, HIGH);
analogWrite(ENA, g_carSpeed);
digitalWrite(EN3, HIGH);
digitalWrite(EN4, LOW);
analogWrite(ENB, g_carSpeed);

}

//

//

void car_stop()

{
analogWrite(ENA, 0);
analogWrite(ENB, 0);

}

//

/e Pegtoll Qs AHE 2.

//

void car_update()

{

/1 %%
/[ OfE loop O M =Z&|X|2 HMETL R
// BZsHoF gfLCt.

mjo
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if (g_carDirection == CAR_DIR_FW) // T %I
{
car_forward();
}
else
if (g_carDirection == CAR_DIR _BK) // =%l
{
car_backward();
}
else
if (g_carDirection == CAR_DIR_LF) // Z}3| =
{
car_left();
}
else
if (g_carDirection == CAR_DIR RF) // 23|%
{
car_right();
}
else
if (g_carDirection == CAR_DIR_ST) // dX|.
{

car_stop();

void print_car_info()

Serial.printIn("direction value " + g_carDirection);

Serial.printIn("speed pwm value " + g_carSpeed);
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/111

// 2tRIER O 2E HH

#define LT_MODULE_L A0 // 14
#define LT_MODULE_F Al // 15
#define LT_MODULER A2 // 16

void init_line_tracer_modules()

{
pinMode(LT_MODULE_L, INPUT);
pinMode(LT_MODULE_F, INPUT);
pinMode(LT_MODULE_R, INPUT);

// is detected left
bool It_isLeft()

{
int ret = digitalRead(LT_MODULE_L);

return ret == 1 ? true : false;

bool It_isForward()

{
int ret = digitalRead(LT_MODULE_F);

return ret == 1 ? true : false;

bool It_isRight()
{
int ret = digitalRead(LT_MODULE_R);

return ret == 1 ? true : false;
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//

void It_mode_update()

{
int Il = It_isLeft();
int ff = It_isForward();
int rr = It_isRight();

if (IIQ&Ff&&rr)
{
g_carDirection = CAR_DIR_ST; // stop
}
else
if (&&!ff&&!rr)
{
g_carDirection = CAR_DIR_ST; // stop
}
else
if (Il
{
g_carDirection = CAR_DIR_LF;
}
else
if (rr)
{
g_carDirection = CAR_DIR_RF;
}
else
if (ff)
{
g_carDirection = CAR_DIR_FW;
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ECERE RTINS EY

void setup()

{
//
Serial.begin( );
//
init_car_controller_board();
print_car_info();

}

/] A% HAE= g5 Loop()

void loop()

{
car_update();
lt_mode_update();
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HC-SR04 Sensor
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903 AT MME 0|8% Az £F 7

oA 2o Moz =30 WME 0|80 Zoi=7XA AH2lE F34 &
LCh =gt A 2&9| Trig, Echo EOj| Chst MO E I E=0M XMLt

gAlIZ|a
I

Al inl
OE XpSAF S5 SZ0| FAe thg dMEEN 73 AH0le2 o

X
o

T E:4wd ex 4

#define TRIGGER_PIN 12
#define ECHO_PIN 13

void setup()

{
Serial.begin(9600);
pinMode(TRIGGER_PIN, OUTPUT); // A Trig T, D12y
pinMode(ECHO_PIN, INPUT); // MlA Echo %, D13

90



http://www.gameplusedu.com/pds/gpshop/arduino/robotics/kit_example/car_4wd/car_4wd_ex_4/car_4wd_ex_4.ino

void loop()
{
long duration, cm;
digitalWrite(TRIGGER_PIN, HIGH); // MIA0f| Trig A= A=
delayMicroseconds(10); // 10us HE= | X|
digitalWrite(TRIGGER_PIN,LOW); // Trig #l= off
duration = pulseln(ECHO_PIN,HIGH); // Echo pin: HIGH->Lo

cm = microsecondsToCentimeters(duration); // Z|(cm)Z E =t

=
=y

b
o

Serial.print(cm);

Serial.print("cm");

Serial.printIn();

delay(300); // 03 & T§7| = CHA| EX

long microsecondsTolnches(long microseconds)

{
// According to Parallax's datasheet for the PING))), there are

// 73.746 microseconds per inch (i.e. sound travels at 1130 feet per
// second). This gives the distance travelled by the ping, outbound

// and return, so we divide by 2 to get the distance of the obstacle.

return microseconds / 74 / 2; // A|ZtO|| Clst 2+E QX2 HHSH

long microsecondsToCentimeters(long microseconds)

{

// The speed of sound is 340 m/s or 29 microseconds per centimeter.
// The ping travels out and back, so to find the distance of the

// object we take half of the distance travelled.

return microseconds / 29 / 2; // A|Zt0f CHst Zt2 ME|OEHZ Hst
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FRLIEES] et =8 C|AE2 0|2 EA[SHY| fI8f OLED R&& F7hetL

1 = =
Ch. 12C QHHO[AZ AHZAE|E C|AELH0lM =7|28E SEYSL 0l &
Y BAISIH ALEAO|A S&FEE MSsH=E oM ZE7H ZH|IEY A&
L|ct.

0.96 Inch 128X64 Blue OLED Display

2| OLED C|AZg0l= U8glib EZt0|EEE|E MX[Sjof HMMoZ Atz ThL|LCt
OOl IDE Z= O F0A [AAX] > [2t0[=2{2] Z&5}7|] > [2t0]E 8
2| 22|1E JEELTh 2to[=2{2] DjLXMo|A U82lib & HMD

.
@ =r0|232 HUR [
B2l [l <] 5 (Al =] [ued
S prT—
More info -
U8g2 by oliver

Monochrome LCD, OLED and elnk Library. Display controller: SSD1305, SSD1306, SSD1309, SSD1322, SSD1325, SSD1327,
SSD1329, SSD1606, SSD1607, SH1106, T6963, RA8835, LC7981, PCD8544, PCF8812, UC1601, UC1604, UC1608, UC1610, UC1611,
UC1701, ST7565, ST7567, ST7588, ST75256, NT7534, I1ST2020, ST7920, LD7032, KS0108, SED1520, SBEN1661, I1L3820, MAX7219.
Interfaces: 12C, SPI, Parallel. Monochrome LCD, OLED and elnk Library. Successor of USglib. Supported display controller:
SSD1305, SsD1306, SSD1309, SSD1322, SSD1325, SSD1327, SSD1329, SSD1606, SSD1607, SH1106, T6963, RAB835, LC7981,
PCD8544, PCF8812, UC1601, UC1604, UC1608, UC1610, UC1611, UC1701, ST7565, ST7567, ST7588, ST75256, NT7534,
IST3020, ST7920, LD7032, KS0108, SED1520, SBN1661, IL3820, MAX7219. Supported interfaces: I12C, SPI, Parallel. Features:
UTF8, =700 fonts, U8x8 char output.

More info

m

U8glib by oliver == 1.19.1 INSTALLED

A library for monochrome TFTs and OLEDs Supported display controller: S5SD1306, SSD1309, SSD1322, SSD1325, SSD1327,
SH1106, UC1601, UC1610, UC1611, UC1701, ST7565, ST7920, KS0108, LC7981, PCD8544, PCF8812, SBEN1661, TLS8204, T6963.
More info
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/
* Smart Car V3
* - Auto driving
* - Object Avoidance(Z 0= z|x|)
* - HC-SR04 : Z=2mpdA 3 7Y
* - HMC5883L : Xt7|%& MA

*-Note: RHEE, HOfEHE, 2|H4E 52 &80 & 4
/
Y
// Ultrasonic sensor (front/left/right)
i
#define Sonic_Front_TRIG 12 // front Trigger
#define Sonic_Front_ECHO 13 // front Echo
#define Sonic_Right_TRIG 8 // right Trigger
#define Sonic_Right_ECHO 9 // right Echo
#define Sonic_Left_TRIG 14 // left Trigger

#define Sonic_Left_ ECHO 15 // left Echo
#define MAX_DISTANCE_SONIC 200
// HC-SR04 Ultrasonic sensor(0~200cm)

int getDistance_UltraSonic(int pin_Trig, int pin_Echo)
{
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int centimeter;

long duration;

digitalWrite(pin_Trig, HIGH);
delayMicroseconds(10);
digitalWrite(pin_Trig, LOW);
delayMicroseconds(10);

duration = pulseln(pin_Echo, HIGH);

centimeter = (int)(duration/29/2); // microsecondsToCentimeters

if (centimeter > MAX_DISTANCE_SONIC)
centimeter = MAX_DISTANCE_SONIC;

return centimeter;

T 177 17717717711771771171177177111717717

// Note: ENA and ENB must be connected to PWD supported pins
//

#define ENA 6  // PWD

#define EN1 7

#define EN2

#define EN3 4
#define EN4
#define ENB

U N

// PWD

Y

// Car direction

//

#define CAR_DIR_FORWARD 0 // forward
#define CAR_DIR_BACKWARD 1 // backward

#define CAR_DIR_LEFT 2 // left turn
#define CAR_DIR_RIGHT 3 //right turn
#define CAR_DIR_STOP 4 // stop

1111771771777
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// Car Speed : 0 ~ 255

// it depends on the moter and battery power
// Obstacle distance may be linked to car speed
i
#define CAR_SPEED_DEFAULT 100 //120
#define CAR_SPEED_FAST 150

#define CAR_SPEED_SLOW 50

7 177117717717771777

// Default direction and speed

//

int g_carDirection = CAR_DIR_STOP;
int g_carSpeed_L;

int g_carSpeed_R;

g
// Note : confirm HIGH/LOW for correct movement
T 1111771011111 1]
void car_forward()
{
digitalWrite(EN1, HIGH);
digitalWrite(EN2, LOW);
analogWrite(ENA, g_carSpeed_R);

digitalWrite(EN3, HIGH);
digitalWrite(EN4, LOW);
analogWrite(ENB, g_carSpeed_L);

Serial.printin( car_forward**");

void car_backward()

{
digitalWrite(EN1, LOW);
digitalWrite(EN2, HIGH);
analogWrite(ENA, g_carSpeed_R);

digitalWrite(EN3, LOW);
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digitalWrite(EN4, HIGH);
analogWrite(ENB, g_carSpeed_L);

Serial.printin( car_back**");

void car_left()

{
digitalWrite(EN1, LOW);
digitalWrite(EN2, HIGH);
analogWrite(ENA, g_carSpeed_R);

digitalWrite(EN3, HIGH);
digitalWrite(EN4, LOW);
analogWrite(ENB, g_carSpeed_L);

Serial.printin( car_left**");

void car_right()

{
digitalWrite(EN1, HIGH);
digitalWrite(EN2, LOW);
analogWrite(ENA, g_carSpeed_R);

digitalWrite(EN3, LOW);
digitalWrite(EN4, HIGH);
analogWrite(ENB, g_carSpeed_L);

Serial.printIn(" car_right**");

void car_stop()

{
analogWrite(ENA, 0);
analogWrite(ENB, 0);

11717

// Execute car moving
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void update_Car()
{
switch ( g_carDirection ) {
case CAR_DIR_FORWARD:
car_forward();
break;
case CAR_DIR_BACKWARD:
car_backward();
break;
case CAR_DIR_LEFT:
car_left();
break;
case CAR_DIR_RIGHT:
car_right();
break;
case CAR_DIR_STOP:
car_stop();
break;
default :
}

return;

// option for obstacles

bool isLeftObstacle = false;
bool isRightObstacle = false;
bool isFrontObstacle = false;

bool isAlmostBump = false;

// option for the previous actions
bool isBack = false; // check the prev BACK operation
int countLeftRight = 0; // left(-) right(+)

// distance of obstacles
int cmLeftObstacle = 0;
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int cmRightObstacle = 0;

int cmFrontObstacle = 0;

// Obtacle distance

#define DISTANCE_OBSTACLE_FRONT (15+CAR_SPEED_DEFAULT/10)
#define DISTANCE_OBSTACLE_LEFT (CAR_SPEED_DEFAULT/10)
#define DISTANCE_OBSTACLE_RIGHT (CAR_SPEED_DEFAULT/10)
#define DISTANCE_ALMOST_BUMP_FRONT (CAR_SPEED_DEFAULT/10)

void searchObstacles()
{
// reset obstacle options
isFrontObstacle = isLeftObstacle = isRightObstacle = isAlImostBump = false;

// HC-SR04 : front
cmFrontObstacle = getDistance_UltraSonic(Sonic_Front_TRIG, Sonic_Front_ECHO);
if (cmFrontObstacle < DISTANCE_OBSTACLE_FRONT) {

isFrontObstacle = true;

if (cmFrontObstacle < DISTANCE_ALMOST_BUMP_FRONT)

isAlmostBump = true; // must go back at once

if (isBack== true) { // check backward moving
isFrontObstacle = true;

isBack = false; // reset by default

// HC-SRO4 : right/left
cmRightObstacle = getDistance_UltraSonic(Sonic_Right_TRIG, Sonic_Right_ECHO); //
right sensor
if (cmRightObstacle < DISTANCE_OBSTACLE_RIGHT)
isRightObstacle = true;

cmLeftObstacle = getDistance_UltraSonic(Sonic_Left_TRIG, Sonic_Left_ ECHO);  // left
sensor
if (cmLeftObstacle < DISTANCE_OBSTACLE_LEFT)
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isLeftObstacle = true;

Serial.printIn("** SearchObstacles() **");
Serial.printIn("Left----- Front----- Right");
Serial.print(cmLeftObstacle);
Serial.print(" ------ ");
Serial.print(cmFrontObstacle);
Serial.print(" ------ ");
Serial.printIn(cmRightObstacle);

return;

11071717711 1171771771117717

// compass setting

// targetDegree - target directioin to move

// Note : setup() Ol SiXf Yets SrLYLCE 27
i

int targetDegree = 0; // 0 - north (0 ~ 360)

int currentDegree = 0;
void setup() {

// for debug
Serial.begin(9600);
delay(100);

Serial.printIn("Auto Driving(Obstacle avoidance) >> Start");
setupHMC5883L(); // initialize compass sensor(HMC5883L)

pinMode(ENA, OUTPUT);
pinMode(ENB, OUTPUT);
pinMode(EN1, OUTPUT);
pinMode(EN2, OUTPUT);
pinMode(EN3, OUTPUT);
pinMode(EN4, OUTPUT);
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pinMode(Sonic_Front_TRIG,OUTPUT);
pinMode(Sonic_Front_ECHO,INPUT);
Sonic_Right_TRIG,OUTPUT);
Sonic_Right_ECHO,INPUT);
pinMode(Sonic_Left_TRIG,OUTPUT);
pinMode(Sonic_Left_ ECHO,INPUT);

pinMode

(
(
(
pinMode(
(
(

// boot notification on OLED
drawMessage("Setup !!");
delay(2000);

// set target direction at first
targetDegree = getHeadingDegree();
drawLED("Target : ", targetDegree);
delay(3000);

T 1771177177117110717711171771177

// HOE0 BE Hs0L2} delay time OS2 £& =X
T 177171171771111117717717177]

#define DELAY_SHORT 100

#define DELAY_NORMAL 200

#define DELAY_LONG 300

int countForward = 0;  // counting continuous goForward() for direction checking
void loop() {
searchObstacles();
currentDegree = getHeadingDegree();
if (isFrontObstacle == false) { // no front obstacle
if (isLeftObstacle == true && isRightObstacle == true) {
Serial.printIn("Left----- <o >-mmm- Right -> goBack");
goBackward();

isBack = true;
delay(DELAY_SHORT);
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}
else if (isLeftObstacle == true) { // left obstacle (no front)
Serial.printIn("Left----- <> <...> -> turnRight");
turnRight();
delay(DELAY_SHORT);
countlLeftRight++;
goForward();
delay(DELAY_NORMAL);
}
else if (isRightObstacle == true) { // right obstacle (no front)
Serial.printIn("<.....>----- <o >-mmm- Right -> turnLeft");
turnLeft();
delay(DELAY_SHORT);
countLeftRight--;
goForward();
delay(DELAY_NORMAL);
}
else { // no front/left/right obstacles
i
// check target direction
Y,
if ((countForward > 4)) { // 4 : count limit based on obstacle condition
// rotate for target direction
if (currentDegree > (targetDegree+30)) {
turnLeft();
delay(DELAY_SHORT);
} else if (currentDegree < (targetDegree-30)) {
turnRight();
delay(DELAY_SHORT);
}

else {;}

countForward = 0; // initialize

y o/
else {

countForward+ +;
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Serial.printIn("<.....>----- I <...> -> goForward");

goForward();
delay(DELAY_NORMAL);
}
}
else { // front obstacle : +----- + o + A---- + oo +
// LR obstacle : |<left |<both>|right>| nothing

countForward = 0;

if (isAlmostBump==true || (isLeftObstacle==true && isRightObstacle==true)) {
Serial.printIn("Left----- Front----- Right -> goBackward");
goBackward();
delay(DELAY_NORMAL);
isBack = true;

}

else if (isLeftObstacle == true) { // front/left obstacle
Serial.printIn("Left----- Front----- [.....] -> turnRight");
turnRight();
delay(DELAY_NORMAL);
countLeftRight++;
goForward();
delay(DELAY_NORMAL);

}

else if (isRightObstacle == true) { // front/right obstacle
Serial.printIn("[.....]----- Front----- Right -> turnLeft");
turnLeft();
delay(DELAY_NORMAL);
countLeftRight--;
goForward();
delay(DELAY_NORMAL);

}

else { // front obstacle (no left/right)
11717717
// check target direction
Y,

if (currentDegree > targetDegree) {
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Serial.printIn("[.....]----- Front----- [....] -> turnLeft");
turnLeft();
delay(DELAY_NORMAL);
countLeftRight--;
goForward();
delay(DELAY_NORMAL);

}

else { // if(currentDegree < targetDegree) {
Serial.printIn("[.....]----- Front----- [....] -> turnRight");
turnRight();
delay(DELAY_NORMAL);
countLeftRight++;
goForward();
delay(DELAY_NORMAL);

}

} // no left/right obstacle
} // front obstacle

T 1111 T71711711117717717117117177
// debug : possible to check out direction with delay()

1171117711117 1117711171117771117117
//delay(500);

void goForward()

{
g_carDirection = CAR_DIR_FORWARD;

g_carSpeed_L = CAR_SPEED_DEFAULT;
g_carSpeed_R = CAR_SPEED_DEFAULT;

update_Car();

delay(100);

void goBackward()
{
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g_carDirection = CAR_DIR_BACKWARD;

g_carSpeed_L = CAR_SPEED_DEFAULT;
g_carSpeed_R = CAR_SPEED_DEFAULT;

update_Car();
delay(500);

void turnLeft()

{

g_carDirection = CAR_DIR_LEFT;

g_carSpeed_L = CAR_SPEED_DEFAULT;
g_carSpeed_R = CAR_SPEED_DEFAULT;

update_Car();
delay(500);

void turnRight()

{

g_carDirection = CAR_DIR_RIGHT;

g_carSpeed_L = CAR_SPEED_DEFAULT;
g_carSpeed_R = CAR_SPEED_DEFAULT;

update_Car();
delay(500);
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11.2 7|5 A

Microcontroller ATmega328
Operating Voltage 5V
Input Voltage (recommended) 7-12V
Input Voltage (limit) 6-20V
Digital I/O Pins 14
PWM Digital I/O Pins 6
Analog Input Pins 6
DC Current per I/O Pin 40 mA
DC Current for 3.3V Pin 50 mA
Flash Memory 32 KB
Flash Memory for Bootloader 0.5 KB
SRAM 2 KB
EEPROM 1 KB
Clock Speed 16 MHz
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ARDUINO is a registered trademark.
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