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1. O}EO| 7|%

A. OF=O0|2h?

2. BHY 28 J|x
A. 7|5t0[2f?

B. XIS Ear

O
Mot

28 & =22 4% 8(Holonomic & Nonholonomic)O|2+?
D. HrF2| HiX|
E. 2HY Z&9| QA (Perception)
F. Y Z2&29| /X] =H (Localization and Navigation)
3. AFOO[E, MM, d2[a S
A ME BE9 KO
B. DC 2 EH2| X0
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D. X7|& MA (HMC5883L)
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http://arduino.cc/en/Main/Software

S GUT
4) ZEEZ(COM & LPT)N|A “Arduino Uno(COMxx)’2t= H 22 &&L|LCY

5) “Arduino Uno(COMxx)"E 2 2ot & “C2l0o|H AZEQ|0 YHO|E"E ZE

gLt
6). “ZEEOIN Safolt] 2ZEY 0| Rot=I|"S SBiL|Ct

7) (| ZHOZE OtF0| ECO Q9| “Drivers” - “ArduinoUno.inf’I} S ZE|5tL|C}.

(“FTDI USB Drivers”7} Of&lL|C})
8) E2tolt| AX|7t 2tEE|ASL|CH
9) OfFO0| MAHmAS HHMAIZL|CE

10) LED blink Of|&|S £2{SL|C} (WY > 0| > 1.Basics > Blink)

12) Al2|g ZES ML L (T ZX| R 225 A2 ofMet = whl

=0 A=A MAgLC

13) Y2E HES S L CL

14) “Done uploading”O|2t= H|A|X|7} L™ HEO| USB 22 910
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—
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20| BEolE HS B 4 YL

MAC AM2X}
1) EEZ2 USBE A ZSL|CH
2) StE EZI0|H0| OtFOo| HdAdmeds =i gLt

3) UEZ SHN MG S2 “Apply’S S2BILICH (devittylush)



5) LED blink O X|E =2{ZLICH (Tt > 0| & > 1.Basics > Blink)

6) 7 — EC 0|50 A Arduino UnoE Z2lgtL|Ct.

) ANelg ZEE MEferL|C (P &X| ZUCHH HEEE A4 oot =Rl =2
o] A=X| HATtL|CH

8) == HEZ St

9) “Done uploading”0|2}= DA|X|7} LIQ @ HEO| USBEEEE 90 Q= L&

o UEOL WS 2 4 YLt

@ sketch_aug09a | Arduino 1.0.5-r2 ﬂfé

File Edit Sketch Tools Help
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/ Serial monitor '
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Fig. 5. Arduino IDE OfF0| £3} 7jgt 317
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/*
Blink
Turns on an LED on for one second, then off for one second, repeatedly.

This example code is in the public domain.
*/

/I Pin 13 has an LED connected on most Arduino boards.
/I give it a name:
int led = 13;

/I the setup routine runs once when you press reset:
void setup() {
// initialize the digital pin as an output.
pinMode(led, OUTPUT);

}

/I the loop routine runs over and over again forever:

void loop() {
digitalWrite(led, HIGH);  // turn the LED on (HIGH is the voltage level)
delay(1000); // wait for a second
digitalWrite(led, LOW); // turn the LED off by making the voltage LOW
delay(1000); // wait for a second

}

48:

[* comments */ A2 FAMO0[2t BEO, *2 2 A|&SiM */2 EHLICH O] &
22 A7l FAISHH nEo ZREX| $SL|CH d2iM o] B

AtmegaO M OF22 7+ XIX|SHR| & LiCh
. 3 IOl A0 /12 ABELICH

o HELO| = LEDS| Z% CIX|E 139 Ent AZEOf ASLCH 2 2

o
oT
EoME E52 T Hs S 13Ho=2 HoYaL
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e pinMode(led,OUTPUT) pinMode(13,0UTPUT)1t Z&L|Ct.

e digitalWrite(led, HIGH)?7} LEDE 741 F 0| Lt2£= delay(1000) &t<=7} 1000

msZtE ZZ2IOHMS LAl ZX[AZ LT

m

E7 - EE — Arduino UnoE 28510 EEE MEISILICE O & =7 - A2 Y
ZEO 7tH o /el ZEVH JUSLICH USBE WL RO W AStRCHL L=

ZET AgH

AR 3
stolg 22¢t & Yees 2eLct d8ln S5e el

ERE #HE 8a
49 PxE, #4, a7l TRAWS TAE 22000, HIEA| AYOH e
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A=S otefo] dotlgL ot 2F O osfgr 2% 27

O = setup()dt loop()0fl CHSHAM= Oloidt== BHA|CE
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2
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o X
- setup();

setup() = 2AXIE AR W S2HSUHOL 7] B 2 JE, AE

o
2to[=E{2| AIESo| AMERILICE setup?|s2 TR0 AFMZE I 52 2[4
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setup()= g2 20| loop() =7t Z2O| Histel SE LHOA

o
Moz FSULICL OFFO|: ECE HojBiel MIMoz ABEIAL.

sketch_aug12a | Arduino 1.0.5 == X
File Edit Sketch Tools Help

sketch_auglZa g

wolid setup () -
i

'
wold loop ()

i

Fig. 6. 7|2 X —setup and loop

?| Fig. 30 20|= Bfet Z0| setup()ut loop()= OFFO|LOfA Hutnt H2E

ot7| fld 7|2 eR 4% = FE YL

i

- if

o =55 O FEEA YLk o

if/else 22 0] 7lo] 1202 209 AL
AH 3SH=(action A)O| AMMEICIH CIE

£ =0 Ofg21 &3 (0| 5000]Zh f
&= (action B)2 5000| A [ AMEILIC BEE= Of2fet &5 L L}
if (pinFivelnput < 500)

{

/] action A



else

/] action B
}

else= if20fA g =A0| XX s W ¥dED, O/ M= Ofd Z0 &
A= =YY F HO| EHe A = Mi7HA] Tl 2ZX] He®
A

else +=0| AHE LT

@
w
D
=
Mo
rlo
=
Mo

=

Pl
Ap>
Ot

1 elseEt MESH7| &, QSH| = ©ELICE O] Else ifE2

Ct=22| AE = pinFivelnputO|2t= €f0| 500ECt oM AE AlsHSE1(action A),

g 2d
10002 Ct AHLt o™ BE AlMSIL|CE (action B). 12|11 O Z0 & SHHEL X
Ao CE £=dTtL|LCt (action C).
if (pinFivelnput < 500)

{

/] action A

}
else if (pinFivelnput >= 1000)

{
/] action B

else

/I action C



O£ =0, 1000|2t= ==X7} pinFivelnputO| Z=Hz|™ A, 7000|™ B 11000|H C O|

2 SEfQLICE

- for:

for FR2 QERRE ZH2E M2 HrEsi|9s MYLCL FIsHe FHeEHE
Fmo| ZRY ZIE 9lef AYLICE for T2 HHREIE XA 02 K83

0 ST Hig=tEl HOo[ELE Eel F20M SASH7| {8 AFER LI

for (initialization; condition; increment) {

[[statement(s);
}

. B
- HIGH

HIGHS| 2o|O|(ZIYA AtESIE B &)= o 40| INPUTEELF OUTPUTE ELF
o Ct2t CrEL|C} pinModeZt INPUTE E Q! [, digitalReadE S A2 3VO|AQ|
=0 2 d2YL L E digitalWrite?} 274 € = JASLCH DHEH W{FE 20K

gxeol 2dELth a8 of E2 2Af =20 2ofsf LowZt &[7] FIHX|

HIGHZ} E/L|C} 0|42 INPUT_PULLUPSZ £&IL|C}

pinModeZ7t OUTPUTS 2 AH™EIAZ 42 digitalWriteO A| HIGHZ A™ESHH 5V 7t
SHELULCL O JEfod MRE 82 2 =+ USLICL 0|z LEDSS Z = U
SLICt O|AHE Has E9f| ground2 AHAZAE [ LOWAERZL E L|LC}.

- LOW
LOWS| o|O|% INPUTZ} OUTPUTY mj CHE o|O|QlL|Ct. pinModeZ} INPUTY Z

2 digitalReadE A& [, 22 E 0|5} AFEf QI L|LC}.

OUTPUTAMEY [ digitalWriteOi| A LOWZR A% &}

rel

2 02EJ} HUC ME

i

2ol =2 =+ USLICL 0|2 5vet Mo HZE LEDS HZSHA =W LED



of 20| E0{FLICt.

- true
true= 55 12 FOoEL|Ch O|A2 “&rolgt oO|X|TF &KX tues O W2 2|0
2 L|C}. BooleanOf|A] 00| Ot 2= Ha4gs AP QLICE d2jA -10|Lf 2, 20052
25 @ez FolEUrt

- false
false= 092 HO|ElL|LC}.

e Functions

- pinMode(pin, mode)

ol 24
H =

re

o| N

i
ot
rlo

SHoz dJgLy Hel SXs Erf XtMsHAH RAS

T LC
- digitalWrite(pin, value)

CIXE Eofl ?loM 2 HIGH

Jjot

S Low Z astct

- digitalRead(pin)
CIXIE Eof A 42 $ELLELHIGH 82 LOW 7t LI LCt.

- analogRead(pin)

THEQI o2 WOl g Y&LCH 2Sole 6749 Aol Yoni(Lhzst 0|
Ljofi= 87H) 108] =] ADC(OFZ 2 CIX|E HE{E)7t ASLICH O|HE 0~52E

7} 0~102329] gfo 2 wHetk|=Z4 o|0|gL(Ct.
- analogWrite(pin, value)

ol OfZ3 ZUPWM g4)s E5LLf.



2. BHIY 28 7|x

A. 7|7gto|zr?

7|7t8t (Kinematics)= =%0[= =H[0f CHel SHXQ 255 OHFe S22 #
SLCE =, SM3 XMS JIoteNoR BHS S 0o, BS CtRE 5
Astar gel, eolLt EFTF nEfElX| 2 SXYS B 2o 22 20|
ZLCH E9], 2HY 2X ALE StAL sfMdE & O, 7t 7|20] &= 28
O & Kinematic Analysis (7| 7t& siA)Y HE=Z FQSICtn & o JASLICL O]
J|7ste oM HOIZ YBiM O Ltot7t SUEN siMS 517| QehA 7|20
L|C}.

E2829| XtM|(pose)= 2 X|(position)2t Htgk(orientation)2 2 AME|=0|, LHIA S

o
2 RHY 2R2 U39 M7z 2RO AME Y &+ ASLICL

P=f(xy06)

e

Fig. 7. 4HIF 2 TS5 oY 28

?l 38 (Fig. 7)o 2RO XM= A ZtEAQ X -V HEANM ZX2



Z|17etol= d7|+&Ql (Forward kinematics, ZYE 7| OjEIA)QE HAT|LASt
(Inverse kinematics, QIHA FIHONEIA)ZE Q=0 F7|7<2 Fdtdis 22X
KM x,y,0 & BAHSHZ| o) €0 A= HEQ BT 2T AT 6,,6,,605,0,

£ MEdts A0, G772 xy,05

=

e dHEoAM 220 s Y

(o]

B. X} & (Degree of Freedom, DOF)Zt?

AR S0 Uz oSt A|LES| XS S| ?lof B £ =
B Hol =5 20Ut 2D = xF1 yFo| s d2|1 o[HE X
ot 3SAtRESE #A EA, 3DSUAME X y, 25 YF22o FHURSI X v, 20
et 2| 2858 ZEet 6AgEE #A gLICh 2DY0M 233t ZHE =
xe| 4% 3*%twaEE MM B o= X0l SXHE = UAs AILHO| &2

(holonomic system), 3XtR =7t HO{7IH SEHQs HFOO[EHE 7tE A|AHO|

=
© ™M nonholomonic

EL|C} (Redundant), 2|1 2&29| XAt E7t 3RS EELCH X

systemO| g L|Ct 2290 =22 90| CHiM= LSO 4SS St
=Lt

C. 8249 & =249 (Holonomic & Nonholonomic)O0|Zt?

SZLY 22 =2290|2te U2 ZEO AHZTAHE O|0F7|HAM HELR|E
S0{YLICE A HdESHAIH, ZHY 220N S ELY2 O HHOE2E: F7F
2 = As ERES QO5H7| 20 EZM HO7t &Ch= Ol ASLICH ofof
HisfAM CHERC| ZHY 222 =g2L90Ih, =7t8o 2 o Yoz X
2 = g7 ME0 o {X|= Ols2 dt7| M= YOl BOX| = RACHAULCE

=l

SHAL, ASAE AMOIE FASH| oA HsS o8 #H =2l= A &

Z2 1t

rlo



Fo| HagtLth 22 AAHoz fEXQ A2 oj7tddn 22 S53

S
HIFE AMESH0 o= 20| Ol = JUEE HAH = Omnidirectional Robot

= = & UASLICL

Fig. 9 Omnidirectional Wheels

EELY 8 =229 A2EE SN2 288 M /AKX EaS(position
- ES

E:

-

lo|gt

0

=

variables)S 0|23l0] X H3F stz FHT
PN
—

Sbm, 9% wmet opla} LzELg AjAdH



(Nonholonomic system)O|2t11 EEL|Ct XIREE 0|83} TETEZLY, =824

|_

U2 4 =k UsH, HEEY = U= AFEQ 77t N XAFEet &
oM 22 90[1, HEEY = Us ANRE7t UM XFEELC XCO0H =22
Lol Jg|1 HEE XLt M XANSEECH 38 g H E(Redundant) AjA
2ol ELCt

S =0, 2X{dE S20l= 2HE 2XO| TN Afks 3YULH (vy,0). 2
oF 2|0 112 Fig. 20 QEZ =ZEXNZ Omnidirectional HIF|7t M 7H2tH
(Controllable DOF = 3), 22|= 0| HIZ| MIE HEESIA =1, M Ziotez 2
20| 9IX| (Total DOF = 3)& BE EHE & USLICL $rRi0| Fig. 29| A% 2%
N HER( 7} 4747F QJUCHH, O]= Controllable DOFZ} 42tM ®A| XFSE 3ELCH
2 Al2H, = 2|HEESH A[A-O0| EUC 2|HEER= T2 SEQSHA B

= 2|0[ LT}

D. HF 2] HYX]|

a N

HEF 17§ + =2 10 - of) XHEA
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B EE=

B EE

43| 474

E. BHIY 20| QlAl (Perception)

ZHY 2R2Z SESIHM 5% A & StLZF E2S SN 2FE S 2ASH=
ZAQLICE O|l= XI& Ol 2& (Autonomous robots)Al O &Q5tH CHYsk M
ME SdllM 20| = HEE €2 = JSLCH ChYet A7 Z2HY 22 A
o A

Ol AFEEl= ZH2H, B2 g77E0 28 AEE= Aol Held dAM, =5

op A, ZiHEn d2[d X71E dAMS0] [UAsUHE Folas AASH| fIsiA
HEHQ BES SoliM Alzs 4ol SEE A (Tox AYHE, LHM
M), BIEE B4S SoiM 4ot glE gUt Held AH2dAM, =30

A2|dA, ZHHED. A= H HoilES AMStE A Qo= HAts dAer kA A
ME SollA fldet & &Xlotn s #3dte 22X A MHE22: A
7t AR ASLICHL ZHE 2RO Hes 27| RIBIM A7 HME AHESE
712 YLLE A71E dME A A2[E0| isiA EoAe gegs EeFT| I

of &30 OC[QX|, 0l LR 72N

Mo
rr

I'H

of, HHF7F ETE T™R=R S| @

of ©

FLCE 220 AR MME MAE HYRAOAM HMAE RY~SHHTRO

ot

A7 MME ASLICH AEHez e A7 5N 32E UX[E, ctet A

—_ L=

MS72|9] S(integration) 8l F™(fusion)g SdHM A2 55 S&AI7|7]

T #LICh Ol X, MAMo| BIlbk|ets @Eo| EUch
MMo| BMOZ AREe A 3 SLi7t ZOIEte YL JEHo=z A

ME2 Lo[=Ehs A 7HXA UAFULE Ol HAe st 20| £7]



Hn
H—
2
>1

i

M
kel
N
?_;
|
02
_c')_l-
ne
k1
L)
Ol
o
sl
nx
mn
$Q
k1
I
2
o
)
rir
>
o
o

D Y™ES FMoRMN Ert
=

~
o
AEOHK| Rotes U
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of 78 25 1 UgHCLC,
o B AMSOE HAEZZ7E A, HEde 3 dMSS AZSHELDAL

A2l FE517| fIsiM= 1) Held MAet 2) 28 MIM7t =2 AR ELICH

o= Motel ddsel AM7E JHZEL, £ HEdME 2 E2 M7 &
KA AelEle S 7HdHIZ Held dAMer =50 MAME Hlusk= 20 o
A2 JAEHCEL & AM 25 8 =22 S47F A20 BR[O S0t= 20 Of
of §28 0|83t AHZ|E FFot=0H, =384t MAME o2 | AEsiE 2H
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#include <Servo.h>

Servo myservo; // create servo object to control a servo

void setup()

{
myservo.attach(11); // attaches the servo on pin 11 to the servo object
¥
void loop()
{
myservo.write(10); /I servo rotates to 10 degree
delay(1000); I/ waits for 1 second
myservo.write(170); /I servo rotates to 170 degree
delay(1000); // waits for 1 second
}
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int speedPin = 3; // SN7544109| 1,2EN Zl1} PWMEIIO| HAGIRLCT.

SEHOE H

int motorlAPin = 6; // 1A

int motor2APin = 7, // 2A

int speed_value_motorl; // BE ALEE 2|9t H

void setup()

{
pinMode(speedPin, OUTPUT);
pinMode(motorlAPin, OUTPUT);
pinMode(motor2APin, OUTPUT);

}

void loop()

{




digitalWrite(motorlAPin, LOW);  // 1A0| LOW

digitalWrite(motor2APin, HIGH); // 2A0{| HIGH

speed_value_motorl = 127; // 0~2559| = & MEHJ}sTH 0. £ X £, 255:
O =0

analogWrite(speedPin, speed_value_motorl); // PWM ==HZ 5l0 ot

S£EEE 2H 2T

x

[——

® 2|° TLEOAM loop() LHO| QUe HHE Z, digitalWrite(motorlAPin,
LOW)2t  digitalWrite(motor2APin,  HIGH)Z Ct21F HROEMS.
ditial Write(motorlAPin, HIGH), digitalWrite(motor2APin, LOW). 2 E{ 7} HtC{

i

® CSH speed_value_motorl = 1279| {

[
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const int TriggerPin = 8; /ITrig pin
const int EchoPin = 9; /[Echo pin
long Duration = 0;
void setup(){
pinMode(TriggerPin,OUTPUT); // Trigger is an output pin
pinMode(EchoPin,INPUT); // Echo is an input pin
Serial.begin(9600); /1 Serial Output
}
void loop(){
digitalWrite(TriggerPin, LOW);
delayMicroseconds(2);
digitalWrite(TriggerPin, HIGH); /l Trigger pin to HIGH
delayMicroseconds(10); // 10us high
digitalWrite(TriggerPin, LOW); /l Trigger pin to HIGH
Duration = pulseln(EchoPin,HIGH); I/ Waits for the echo pin to get high

/I returns the Duration in
microseconds

long Distance_mm = Distance(Duration);  // Use function to calculate the distance
Serial.print("Distance = "); /I Output to serial
Serial.print(Distance_mm);

Serial.printin(" mm™");

delay(1000); /[ Wait to do next measurement




long Distance(long time)

{

Il Calculates the Distance in mm
I ((time)*(Speed of sound))/ toward and backward of object) * 10

long DistanceCalc;

DistanceCalc = ((time /2.9) / 2);
/IDistanceCalc =time / 74/ 2;

return DistanceCalc;

I

/I Calculation variable
Actual calculation in mm
/I Actual calculation in inches
/I return calculated value

COMS

[E=H|EoE| =3
Verzenden

Distance
Distance
Distance
Distance
Distance
Distance
Distance
Distance

210 mm
210 mm
210 mm
210 mm
210 mm
210 mm
210 mm
210 mm

-~

m

-

Automatisch scrollen

‘Geenregeleinde » | 9600baud -
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HAU=, SCLat SDA = EEOCE X40|7t lgLICh BhES HUFM K.

Board

Uno, Ethernet
Mega2560
Leonardo

Due

I2C / TWI pins
A4 (SDA), A5 (SCL)
20 (SDA), 21 (SCL)
2 (SDA), 3 (SCL)

20 (SDA), 21 (SCL), SDA1, SCL1

void setup(){

void loop(){

#include <Wire.h> //I2C Arduino Library

#define address Ox1E //0011110b, I2C 7bit address of HMC5883

//Initialize Serial and I2C communications
Serial.begin(9600);
Wire.begin();

//Put the HMC5883 IC into the correct operating mode
Wire.beginTransmission(address); //open communication with HMC5883
Wire.write(0x02); //select mode register

Wire.write(0x00); //continuous measurement mode

Wire.endTransmission();

int x,y,z; //triple axis data

//Tell the HMC5883 where to begin reading data




Wire.beginTransmission(address);
Wire.write(0x03); //select register 3, X MSB register

Wire.endTransmission();

//Read data from each axis, 2 registers per axis
Wire.requestFrom(address, 6);
if(6<=Wire.available()){
x = Wire.read()<<8; //X msb
x |= Wire.read(); //X Isb
z = Wire.read()<<8; //Z msb
z |= Wire.read(); //Z Isb
y = Wire.read()<<8; //Y msb
y |= Wire.read(); //Y Isb
}
float rad = atan2(y, x) ;
float degree = rad * 180 / PI;
//Print out values of each axis
Serial.print("x: ");
Serial.print(x);
Serial.print(" y: ");
Serial.print(y);
Serial.print(" z");
Serial.print(z);
Serial.print(" deg: ");

Serial.printin(degree) ;

delay(250);

E. == MA (Photocell)
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int potpin=0; //set analog interface #0 to connect photocell

int ledpin=13;

int val=0; //define variable val

void setup()

{
pinMode(ledpin,OUTPUT);//set digital interface #11 as output
Serial.begin(9600);//set baud rate as 9600

}

void loop()

{
val=analogRead(potpin);//read analog
Serial.printIn(val);
delay(10);//delay 0.01 s

¥
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const int S = 12; // the number of the pushbutton pin
const int ledPin = 13; // the number of the LED pin
int sensorstate = 0; // variable for reading the pushbutton status
void setup() {

//Serial.begin(9600); // A|2|¥ LU EHZZ 17| M
pinMode(ledPin, OUTPUT);

pinMode(S, INPUT);

}




void loop(){
sensorstate
// int ValAO r2 Ha ValAOo| M7

// Serial.printin(ValA0Q); // #f& £3. Li2tM ZHADEHE XYM TH
o|xe} st 42|12 PEH 4 UK ol
if (sensorstate == HIGH) {

// turn LED on:

digitalWrite(ledPin, HIGH);

}

else {

// turn LED off:

digitalWrite(ledPin, LOW);

}

digitalRead(S);

analogRead(A0); // OtZ 213}

o

S25x 85 30| ML ALY WS N-MCU 2252 DES
S M& 22 4 ABLICL SFEYOf TXS RXS ALY 240[7|0]

FAE HZASH| Mo 2ol Z2I/MS Y=L

char val; // variable to receive data from the serial port

int ledpin = 8; // LED connected to pin 48 (on-board LED)

void setup() {

pinMode(ledpin, OUTPUT); // pin 48 (on-board LED) as OUTPUT
Serial.begin(9600); // start serial communication at 9600bps

void loop() {




if( Serial.available() ) // if data is available to read
{
val = Serial.read(); // read it and store it in 'val'
}
if( val == 'H") // if '"H" was received
{
digitalWrite(ledpin, HIGH); // turn ON the LED
} else {
digitalWrite(ledpin, LOW);  // otherwise turn it OFF
}
delay(100); // wait 100ms for next reading

Q2CUt 2= B, [hSMY OfFO|wet HZELICY,

", ,xmm ARDUINO
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#include <SoftwareSerial.h> // AT EQ0 A|2|Y

SoftwareSerial mySerial(4, 5); // RX, TX

int speedPinA= 3;
int speedPinB = 9;

int dirlPinA = 6;
int dir2PinA = 7;
int dirlPinB = 10;

int dir2PinB = 11;

byte incomingByte;

int speed_value_motorA,;

int speed_value_motorB;

void setup() {

mySerial.begin(9600);

// set digital i/o pins as outputs:
pinMode(speedPinA, OUTPUT);
pinMode(speedPinB, OUTPUT);
pinMode(dirlPinA, OUTPUT);
pinMode(dir2PinA, OUTPUT);
pinMode(dirlPinB, OUTPUT);
pinMode(dir2PinB, OUTPUT);

//Initial status

digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, LOW);




void loop() {

// control the speed 0- 255
speed_value_motorA = 255; // half speed
255; // half speed

analogWrite(speedPinA, speed_value_motorA);

speed_value_motorB

analogWrite(speedPinB, speed_value_motorB);

if (mySerial.available() > 0) {

incomingByte = mySerial.read();

if (incomingByte == 'a’) //left
{

digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, HIGH);
digitalWrite(dir2PinB, LOW);

}

if (incomingByte == 'd") //right
{

digitalWrite(dirlPinA, HIGH);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, LOW);

}

if (incomingByte =='s") //Stop
{

digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, LOW);




digitalWrite(dir2PinB, LOW);

}

if (incomingByte == 'w') //Forward
{

digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, HIGH);
digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, HIGH);

}

if (incomingByte == 'x') //Back
{

digitalWrite(dirlPinA, HIGH);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, HIGH);
digitalWrite(dir2PinB, LOW);
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SoftwareSerial mySerial(4, 5); // RX, TX
3. setupOjA Al2|YZE T3}
mySerial.begin(9600);
4. 2ZEYOAEZE S A8

if (mySerial.available() > 0) {

incomingByte = mySerial.read();
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#include <SoftwareSerial.h>
SoftwareSerial mySerial(4, 5); // RX, TX
int speedPinA= 3;

int speedPinB = 9;

int dirlPinA = 6;
int dir2PinA = 7,
int dirlPinB = 10;

int dir2PinB = 11;

byte incomingByte;

int speed_value_motorA;

int speed_value_motorB;

// Sound Sensor
const int S = 12; // the number of the pushbutton pin
int sensorstate = 0; // variable for reading the pushbutton status
void setup() {
mySerial.begin(9600);




Serial.begin(9600);

// set digital i/o pins as outputs:
pinMode(speedPinA, OUTPUT);
pinMode(speedPinB, OUTPUT);
pinMode(dirlPinA, OUTPUT);
pinMode(dir2PinA, OUTPUT);
pinMode(dirlPinB, OUTPUT);
pinMode(dir2PinB, OUTPUT);

//Initial status

digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, LOW);

pinMode(S, INPUT);
}

void loop() {
// control the speed 0- 255
speed_value_motorA = 255; // half speed
speed_value_motorB = 255; // half speed
analogWrite(speedPinA, speed_value_motorA);

analogWrite(speedPinB, speed_value_motorB);

sensorstate = digitalRead(S);

Serial.printIn(sensorstate);

if (sensorstate == HIGH)

{
digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, HIGH);
digitalWrite(dirlPinB, LOW);




}

digitalWrite(dir2PinB, HIGH);
delay(1000);

else

{

digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, LOW);

if (mySerial.available() > 0) {

incomingByte = mySerial.read();

if (incomingByte == "a") //left
{

digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, HIGH);
digitalWrite(dir2PinB, LOW);

}

if (incomingByte == 'd") //right
{

digitalWrite(dirlPinA, HIGH);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, LOW);

}

if (incomingByte =='s") //Stop
{

digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, LOW);




digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, LOW);

}

if (incomingByte == 'w') //Forward
{

digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, HIGH);
digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, HIGH);

}

if (incomingByte == 'x') //Back

{

digitalWrite(dirlPinA, HIGH);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, HIGH);
digitalWrite(dir2PinB, LOW);

}
}
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#include <SoftwareSerial.h>
SoftwareSerial mySerial(4, 5); // RX, TX
int speedPinA= 3;

int speedPinB = 9;

int dirlPinA = 6;
int dir2PinA = 7;
int dirlPinB = 10;

int dir2PinB = 11;

byte incomingByte;

int speed_value_motorA;

int speed_value_motorB;

// HC-SR04
const int TriggerPin = 12; //Trig pin
const int EchoPin = 13; //Echo pin

long Duration = 0;

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

// set digital i/o pins as outputs:
pinMode(speedPinA, OUTPUT);
pinMode(speedPinB, OUTPUT);
pinMode(dirlPinA, OUTPUT);
pinMode(dir2PinA, OUTPUT);
pinMode(dirlPinB, OUTPUT);
pinMode(dir2PinB, OUTPUT);

//Initial status




digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, LOW);

// HC-SR04

pinMode(TriggerPin,OUTPUT); // Trigger is an output pin
pinMode(EchoPin,INPUT); // Echo is an input pin
}

void loop() {
// control the speed 0- 255
speed_value_motorA = 255; // half speed
speed_value_motorB = 255; // half speed
analogWrite(speedPinA, speed_value_motorA);

analogWrite(speedPinB, speed_value_motorB);

digitalWrite(TriggerPin, LOW);

delayMicroseconds(2);

digitalWrite(TriggerPin, HIGH); // Trigger pin to HIGH

delayMicroseconds(10); // 10us high

digitalWrite(TriggerPin, LOW); // Trigger pin to HIGH

Duration = pulseln(EchoPin,HIGH); // Waits for the echo pin to get high

// returns the Duration in microseconds

long Distance_mm = Distance(Duration); // Use function to calculate the

distance

if (Distance_mm < 100) // 7{2|7} 10cm O|L} & I}
{
digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, LOW);




}

digitalWrite(dir2PinB, LOW);

delay(200); // 200ms ot HX|SIFCHIt

digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, HIGH);
digitalWrite(dir2PinB, LOW);

delay(300); // 300ms ¢t AZ0Z 3|

else // X 5 E0= HI

{

digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, HIGH);
digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, HIGH);

if (mySerial.available() > 0) {

incomingByte = mySerial.read();

if (incomingByte == "a") //left
{

digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, HIGH);
digitalWrite(dir2PinB, LOW);

}

if (incomingByte == 'd") //right
{

digitalWrite(dirlPinA, HIGH);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, LOW);




}
if (incomingByte == 's") //Stop
{
digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, LOW);
}
if (incomingByte == 'w') //Forward
{
digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, HIGH);
digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, HIGH);
}

if (incomingByte == 'x') //Back
{

digitalWrite(dirlPinA, HIGH);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, HIGH);
digitalWrite(dir2PinB, LOW);

long Distance(long time)

{

// Calculates the Distance in mm
// ((time)*(Speed of sound))/ toward and backward of object) * 10

long DistanceCalc; // Calculation variable

DistanceCalc = ((time /2.9) / 2); // Actual calculation in mm




//DistanceCalc = time / 74 / 2; // Actual calculation in inches

return DistanceCalc; // return calculated value

}
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#include <SoftwareSerial.n>
SoftwareSerial mySerial(4, 5); // RX, TX

int speedPinA= 3;
int speedPinB = 9;
int dirlPinA = 6;
int dir2PinA = 7,
int dirlPinB = 10;
int dir2PinB = 11;

byte incomingByte;
int speed_value_motorA;

int speed_value_motorB;

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




Serial.begin(9600);

// set digital i/o pins as outputs:
pinMode(speedPinA, OUTPUT);
pinMode(speedPinB, OUTPUT);
pinMode(dirlPinA, OUTPUT);
pinMode(dir2PinA, OUTPUT);
pinMode(dirlPinB, OUTPUT);
pinMode(dir2PinB, OUTPUT);

//Initial status

digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, LOW);

void loop() {

// control the speed 0- 255

255; // half speed
speed_value_motorB = 255; // half speed

speed_value_motorA

analogWrite(speedPinA, speed_value_motorA);

analogWrite(speedPinB, speed_value_motorB);

int brightness = analogRead(A0);

if(brightness > 1000) // 847|E 100022 Al s}

L|Ct.

{
digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, HIGH);
digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, HIGH);
delay(1000);

o>




}

else

{
digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, LOW);

if (mySerial.available() > 0) {

incomingByte = mySerial.read();

if (incomingByte == "a") //left
{

digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, HIGH);
digitalWrite(dir2PinB, LOW);

}

if (incomingByte == 'd") //right
{

digitalWrite(dirlPinA, HIGH);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, LOW);

}

if (incomingByte == 's") //Stop
{

digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, LOW);




}

if (incomingByte == 'w'") //Forward

{

digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, HIGH);
digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, HIGH);

}

if (incomingByte == 'x") //Back

{

digitalWrite(dirlPinA, HIGH);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, HIGH);
digitalWrite(dir2PinB, LOW);

D. X7|% MMZ Hrf e HE

21 Az 2B g gEots

71 AME ARSI 2ROl UM wWats QA5 0|F 0|83t 2T}

Of

222 HoiFLCLRC 548

oHY 22 42 HMC5883L0|2t= 3% Xt

rir

7] E0 =9 AHEY M= SDA 8l SCLES

Q10| A4Q ASO| GIZBI0] ALRBIA 4+ ABLICH Wireats LYZHE 2to|=aig)

2 224 2C M ¥ 4 Yo

of EEE @l

Z 2
HA =

AME[€2UHHE 7|sS

SN ZOISHEA = UEL|LCL Serial.printin(heading*180/3.14);



27t 32

- Xy

>
5
Q
=
P
3
o,

fritzing



aAFAE

#include <SoftwareSerial.n>
#include <Wire.h> //12C Arduino Library
SoftwareSerial mySerial(4, 5); // RX, TX

int speedPinA= 3;
int speedPinB = 9;

int dirlPinA = 6;
int dir2PinA = 7;
int dirlPinB = 10;

int dir2PinB = 11;

byte incomingByte;

int speed_value_motorA,;

int speed_value_motorB;

#define address Ox1E //0011110b, I2C 7bit address of HMC5883
double heading = 0;

void setup() {
mySerial.begin(9600);
Serial.begin(9600);
// set digital i/o pins as outputs:
pinMode(speedPinA, OUTPUT);
pinMode(speedPinB, OUTPUT);
pinMode(dirlPinA, OUTPUT);
pinMode(dir2PinA, OUTPUT);
pinMode(dirlPinB, OUTPUT);
pinMode(dir2PinB, OUTPUT);

//Initial status




digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, LOW);

Wire.begin();

//Put the HMC5883 IC into the correct operating mode
Wire.beginTransmission(address); //open communication with HMC5883
Wire.write(0x02); //select mode register

Wire.write(0x00); //continuous measurement mode

Wire.endTransmission();

void loop() {

// control the speed 0- 255

255; // half speed
255; // half speed

analogWrite(speedPinA, speed_value_motorA);

speed_value_motorA

speed_value_motorB

analogWrite(speedPinB, speed_value_motorB);

int x,y,z; //triple axis data

//Tell the HMC5883L where to begin reading data
Wire.beginTransmission(address);

Wire.write(0x03); //select register 3, X MSB register
Wire.endTransmission();

//Read data from each axis, 2 registers per axis
Wire.requestFrom(address, 6);
if(6<=Wire.available()){

x = Wire.read()<<8; //X msb




x |= Wire.read(); //X Isb
z = Wire.read()<<8; //Z msb
z |= Wire.read(); //Z Isb
y = Wire.read()<<8; //Y msb
y |= Wire.read(); //Y Isb

heading = atan2(y, x);

}

Serial.printin(heading*180/3.14);

if (heading*180/3.14 > -140 && heading*180/3.14 < -30)

{

digitalWrite(dirlPinA, LOW);

digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, HIGH);
digitalWrite(dir2PinB, LOW);

}

else if (heading*180/3.14 > 30 && heading*180/3.14 < 140)

{

digitalWrite(dirlPinA, HIGH);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, LOW);

}

else if (180-abs(heading*180/3.14) < 30)

{
digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, HIGH);
digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, HIGH);

if (mySerial.available() > 0) {




incomingByte = mySerial.read();

if (incomingByte == 'a’) //left
{
digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, HIGH);
digitalWrite(dir2PinB, LOW);
}
if (incomingByte == 'd") //right
{
digitalWrite(dirlPinA, HIGH);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, LOW);
}
if (incomingByte == 's") //Stop
{
digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, LOW);
digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, LOW);
}
if (incomingByte == 'w') //Forward
{
digitalWrite(dirlPinA, LOW);
digitalWrite(dir2PinA, HIGH);
digitalWrite(dirlPinB, LOW);
digitalWrite(dir2PinB, HIGH);
}

if (incomingByte == 'x') //Back
{




digitalWrite(dir2PinA, LOW);

digitalWrite(dirlPinB, HIGH);

digitalWrite(dirlPinA, HIGH);
digitalWrite(dir2PinB, LOW);
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