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Chapter.02 Lt

Arduino IDE(HIAE) A

¢ O5O0|% AX] : https:www.arduino.cc

PROFESSIONAL EDUCATION Q Search on Arduino.cc SIGN IN

HARDWARE SOFTWARE ‘.LOUD DOCUMENTATION COMMUNITY w BLOG ABOUT

Arduino Web Editor

Start coding online and save your sketches in the cloud. The most
up-to-date version of the IDE includes all libraries and also
supports new Arduino boards.

CODE ONLINE GETTING STARTED

beightre:

o eta £up i

Downloads

DOWNLOAD OPTIONS

©08 Arduino IDE 2.3.2 N e e oAt

Windows Msl installer
Windows zIP file

Linux Appimage 64 bits (X86-64)

more powerful! In addition to a more modern editor and a
Linux ZzIP file 64 bits (X86-64)

more responsive interface it features autocompletion, code

navigation, and even a live debugger~ macOS Intel, 10.15: “Catalina” or newer, 64 bits

; : macOS Apple Silicon, 11: “Big Sur” or newer, 64 bits
For more details, please refer to the Arduino IDE 2.0 e -

documentation. Release Notes

Nightly builds with the latest bugfixes are available through
the section below.

SOURCE CODE

The Arduino IDE 2.0 is open source and its source code is
hosted on GitHub.

HZtE 2l Al 25 Ty 8
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Chapter.3  OfF 0| A7 X|(1DE) & X| o} 7|

PROFESSIONAL EDUCATION Q Search on Arduino.cc SIGN IN

HARDWARE SOFTWARE ‘.LOUD DOCUMENTATION COMMUNITY w BLOG ABOUT

Arduino Web Editor @

Start coding online and save your sketches in the cloud. The most
up-to-date version of the IDE includes all libraries and also
supports new Arduino boards.

CODE ONLINE GETTING STARTED

Real-t me

teightre notifications far I
y

Downloads

DOWNLOAD OPTIONS

AI"dUInO IDE 2.3.2 Windows Win 10 and newer, 64 bits
Windows Msl installer
Windows zIP file

Linux Appimage 64 bits (X86-64)

more powerful! In addition to a more modern editor and a
Linux ZzIP file 64 bits (X86-64)

more responsive interface it features autocompletion, code
navigation, and even a live debugger. macOS Intel, 10.15: “Catalina” or newer, 64 bits

; : macOS Apple Silicon, 11: “Big Sur” or newer, 64 bits
For more details, please refer to the Arduino IDE 2.0 e -

documentation. Release Notes

Nightly builds with the latest bugfixes are available through
the section below.

SOURCE CODE

The Arduino IDE 2.0 is open source and its source code is
hosted on GitHub.

HZtE 2l Al 25 Ty 15
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&) sketch_aprSa | Arduino IDE 2.3.2

6. B L|EZ

[

¥

C I & TN R O TR R

void loop() {
put your main code here, to run repeatedly 3. 715 18 OO A A 26| 9B

L I

¥

=

=
ar
u[n
ujo
-
0x
oot

» 5. 3% |_|_E|_|_E|.I|
: H E 5. BE . cI0| 7|Hto] AEE T 4 Qe
Too K&
] u H -
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: @O @ @ CIHA: 6. BUEIZ: Al2IU S2E S1RT AI2IYR L
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©® OFF0| 2| setup() 2t Loop() &4

setup() g X2 5]
e OO HEOMASED =2 77H0| XS A|ZHE Off oF tHAL AlcHEl @
H7|0j= €l e AH™ 2io|B2{2| X7|2} Al2|E Sl AlEF S X3S0 2ot ™S

fetaAEE H0|R
loop() &t ﬂ%ﬁwl



Chapter.3  LED 77| —Chat GPT IS X|SO0AH 2HE EN 2~

1. LEDZt

ChatGPT
LED(Light Emitting Diode)= & 7|7} Spgt O
AXFRULICE E 2|7t =2 H LEDE FAR ST AL ALO|o] ZEo = ¢

|_

[0S0l LED ot EHI LED])

) 92 HESL|CLLEDE £2 =5, (| A S 0|, AlS BA| S OHY

SHRCZ AMRELCHL YS T AA0 HIS| M, H4H, 1ug

SO| ZEE 74X 910] LS LOFOM €| AFRE T Y& LICHLED

- L ChYsH AT 9|2 2T, 0| S SHS2 [HYS 28 £0f
[&]|

) £

ChatGPT
OF5 0| c(Arduino)= 22 A SIEY O U AZEYH EMFZTLZ,
USI T EHEES Q| A2 E| = 00| AEHEEY 7|8t It &
L|Ct Ot 0| = EEZ M-S0 LED(S== O 2] CHE #A)E H|

ofg 4 gLt

ninMode{ledPin, OUTPUT);

OFF0| .= 0 Af LEDE R|OfoHE 7HE ZEHst el 5 siLtE DX =
£ AFRTHE Z{ YU LICh OFF 0| 2 =0 & CIX| 2 EO| Ylon, 0j2{3 e
T2 AL2510] LEDE H 01T 4 Y& LT

LEDE A O{5t2{ 8 Ot B & TELICH

digitalWrite(ledPin, LOW);

L YUEtE O 2 | Epe 721 O delay( );
|IChZICel= HEE0 920, &

Ot 0| EE0| LEDS ¢
=2t B2 CHE(E3)7 /IS
= Ch2|= Ao HZE L

H 7t & Al 25 "Chy|" 18



Chapter.3 ZE=XO°| Y ZO|EEAHAEEE /1.

o} ™ . DANVI 01 LED Test.ino

- AAXNM ZEE ZMSED [File]-[Save] 2 M A SH= 2 & 2HOFE K}

sketch_apr5a | Arduine IDE 2.3.2

File Edit Sketch Tools Help

o e ¢ Arduino Micro -

sketch_aproa.ino
" LEDZt #Z2F
int ledPin = 13;

vold setup() {
// LED U= =93 =2= £4
pinMode(ledPin, QUTPUT);
¥

void loop() {
// LEDE HD 1F F2F Cf2
digitalWrite(ledPin, HIGH);
delay(1@e8) ;

// LEDE 111 1% 2t Cf7
digitalWrite(ledPin, LOW);
delay(10€0);

Ln 20, Col 1  Arduine Micro on COMBSG [not connected]

= sketch apr3a | Arduine IDE 2.3.2

File Edit Sketch Tocls Help
r Mew Sketch Ctrl+M
Mew Cloud Sketch  Alt+Ctrl+N
Open... Ctrl+0O
Cpen Recent
Sketchbook

Examples

ClClEE' a_Tr|+'u-'-;' }
=== d
= m:alcngg M ﬁ

)ledPin, CQUTPUT);

Cave Ctrl+5

ave A5
Preferences... Ctrl+ =0t
Advanced k :‘ {
0 o1x= =2
Quit Ctrl+Q) 34 o e i 1
LY r a4 u;E;LULH'JPItE(lEdPan HIGH:'_,
12 delay(1@e0) ;
13
14 // LEDE 101 1% Z2F CH2
15 digitalWrite(ledPin, LOW);

delay(1@e0) ;

A Ln 20. Col 1 Arduino Micro on COMB [not connected] L)

19



Chapter.3  LED 7{7| —-¥ &I =t0l

CHH| =3 LED HEI2!




&) sketch_apri8a |
oy 2 FH A

J._.L=| II

re,

J

5 34 Ctri+T
AX =X E
cto|Egie| 2. Ctrl+Shift+
sketch
Alglg BLH Ctrl+Shift+M
1 AElY Z2E
2 oo H
HOf Ad|o|H
3 SSL EE 215 HEL
4
5
6 ZE. "COM4"
HEAE o7 @
-
8 =z
9 SEZ2C 7|
10

HZtE 2l Al 25 Ty

to run once:

HCOjL .

TO

run PE:EatA’

Ctrl+Shift«sB |

Arduino Yin

Arduino Uno

Arduino Uno Mini

Arduino Duemilanove or Diecimila
Arduino Nano

Arduino Mega or Mega 2560
Arduino Mega ADK

Arduino Leonardo

&) sketch_apri8a | §

o =
oz B

W o~ ;N WM

@ﬂli’il ot EA Y
0|z 22| el

Ctr|+T _
v

Ctrl+Shift+1
Alglg BLH Ctrl+Shift+M
MEZld 22H

re, To run once:

=) 0f Yo olE

SSL RE CIEM HE2E

EC: "Arduine Micro” >

Z=2H 3
2EEZH 7|

.4wanE232
.- E?_ lel:II-[H::I

"famm

s gl
AR LERE
2ho| 2 82| B,
NE=g=11]=
NEE==

Ctrl+T

Ctrl+Shift+|
Ctrl+Shift+M

B0 ZololEH
SSLEE Qs EEE

2L "Arduino Micro” 4
"COMB" g

HCHE o7

TE:

Sy i EEEEEEEENENEEENEEEESEEEEEEEEEEEESEsnEEnsRnEEnmmn’

21



sketch_aprsa.ino

1

2
3
il
5
6
7
8
9

10
11
12
13
14
15

S HEAHES 20 Aol 4R E L
=

AL YN Q2ES SA0| FH5SOR, 257t QUL Q2% SHU D 52 5

£ sketch_apr5a | Arduino IDE 2.3.2 = O et

sketch_aprba.ino

1
int ledPin = 13; 2 int ledPin = 13;
3
void setup() { A  void setup() {
5
pinMode(ledPin, OUTPUT); n 6 pinMode(ledPin, OUTPUT);
} . _
a8
void loop() { . void loop() {
18
digitalWrite(ledPin, HIGH); 11 digitalWrite(ledPin, HIGH};
delay(1000); 12 delay(1000);
13
14
digitalWrite(ledPin, LOW); 15 digitalWrite(ledPin, LOW);
delay(l1008) ; 16 delay(1600);
¥ 17}
= 6 Output = O

() Done compiling. X

HZtE 2l Al 25 "CHy|"

Q FOLE!
Version )é_l Ec'i

A 4

(i) Done uploading. X

Ln8 Col1 Arduino Micconcoma (2 B

Ln 8 Col1 Arduino MicroencComM4 (22 B

22



&) sketch_apr5a | Arduino IDE 2.3.2 = O *
File Edit Sketch Tools Help

I
o= :
i1 S — -
T E7JI=2AM9] olE|LIR?

1  Serial Manitor Ctrl+Shift+M E

2 Serial Plotter
3 Firmware Updater
. ;l Upload SSL Root Certificates
201 1. Cc-Type #H|O| S 0| HAE|ALIR?
= = 1. C-lype = - 2Ll AA : ’
9 Programmer b :
13 Burn Bootloader ‘
e 0 11 drpavusm sooysns auy saone) 4
12 delay(1000) ;
13
14 LEDE 110 1F F2t Cf7]
15 digitalWrite(ledPin, LOW);
16 delay(1060) ;
CEI #lolE 17} B

Ln 20, Col 1 Arduinc Micro on COM4 [not connected] 2 B

23
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8
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v 4 Metaplace

» B APO(RLI2 HE| 7HH)

> =@ IDE ATA/ATAP| THEED

> B HEHS 0EH

b wa D23 ESHOIE

» O CI&E30] 0EH
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Chapter.4 HEZ ALE5I0 LEDF7| %-AAFE 2™ : DANVI 02 Mode Switch LED.ino

B3 class_00_01_mode_sw_led | Arduinc IDE 2.3.2 = O *

File Edit Sketch Tools Help
Q e ¢ Arduino Micro v

b
class 00 01 _mode_sw led.ino ;%
1 .i Q.g -
2 #define led pin 13 F e e 1:#
3 P =" o
4 #define button_pin Ae §§ E z §§
5 3_‘.1/__‘.: = Tl. ‘
6 int button_state = 9;
7
8
9 void setup()
10 { -
11 | ..
12 Serial.begin(9600); 2\25'? k=
> i i
14 pinMode(led_pin, OUTPUT); EX RN
Output = & b

Ln 31, Col 1  Arduino Micro on COM4

HZtE 2l Al 25 "CHy|" 26



Chapter. 4

22 // H[I(BI=2X

23 void loop()

24 {

25 /[ BEEARIX(FHARA) =28 5120(4 4L HA

26 // Ol =2 ¢leidt[e~1023]

27 if (analogRead(button_pin) > 512)

28 {

29 /] BEARIX(FHARX) 220 0= AlZb

30 delay(500);

31

32 if (button_state == @) // OteF HE°| AEDt oY AR

33 {

34 button_state = 1; // HHES &EfE 12 iAot

35 digitalWrite(led pin, HIGH); // LEDEIl 13H¥1ES HZEC},

36 Serial.println("LED ON"); // AclDdZLIEOAN AEES =olstC].
37 }

38 else if (button_state == 1) [/ 2ret HE2| & 14 L

39 {

40 button_state = 0; // BHIES MEHE 02 = HIAGIL

41 digitalWrite(led pin, LOW); // LEDYl 13B1= 2L},

42 Serial.println("LED OFF"); // Al ZLIEA A &FEf= =FCletlt.
43 }

44 } -
45}

HZtE 2l Al 25 Ty 27



Chapter. 4

o,

Xl E =2 b |
LED THZE HE +8 LED #E HE == LED THZ!

&) sketch_apr5a | Arduino IDE 2.3.2 — O * & class_00_01_mode_sw_led | Arduino IDE 2.3.2 = O -4
' File Edit Sketch Tools Help

©o

class_00_01_mode_sw_led.ino

= DIt oA 3 UTS S i ey (@, | E
@ dpPi @ 4  #define button_p A E = L E
-edP1n - 5 HELE FHa L EI
[ ]
O'I : ‘ b int button_state %
==L .. Micro, port : =
™ 3 SEA OF A
6 plnl‘*’l-:jde{ledﬂl-QIUT}; | 0  void setup()
7} 1 L 10 {
8 . 11 MZIZ2ZEM F2|3H(9608)bps(bits per second
9  void loop() { ) 12 Serial.begin(9600);
10 LEDE AW 1% ¢+ 2] 13 CIAIZ T Z 2|5} (OUTPUT
11 digitalWrite(ledPin, HIGH); 14 pinMode(led_pin, OUTPUT); led_pin 1398 & X
12 delay(1000) ; 15 }
13 16
14 LEDE N1 1%E =2t 2 17
15 digitalWrite(ledPin, LOW); 18
16 delay(1060) ; 19
17 } 29
L 21 .
Output = O - el (2=

II||
X

EE OI.L_|| Output  Srial Monitor X v 0O
| New Line * | 9600 baud

1

LED ON
LED OFF

(i) Done uploading.

4

Ln 48, Col 1  Arduino Microoncom4 [32 B

Lii &, o1l % Arduino Micro on COM4 '3 z B8

28



#define led_ pin 13 // 'led_pin'0|2}= 0|52 13WHH o F H5|| Q.
analogRead(A0);  // AO Zoj|A| ZtS 2lojete.

OIF0|\of o= Q= Z+2 00f|A 1023 AtoJof| Qo L.
Serial.begin(9600); [/ Al2|¥ BS4IS 9600 £ = A|EG| 2.

0|42 OtFO0| .ot HFEIZI M= Thetg 4= U sl L.

Serial.println(“LED ON”); // "LED ON"O|2}= ZX}E Al2|d 2 L|E0f| EXFE 2.

T2 30| & FHESHEX| 2RI 1 S83HL.

+ 2 2f|0]E(baudrate) : 1= ¢ B2 + QU= HIO[H2| = Fall2.
+ 9600 : 1= &2 9600H|EQ| H|O|E| S K HTH= 5E0]0]2.

HZtd g Al 2£2 29
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H . DANVI 03 Mode Switch Buzzer.ino
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Chi|o| HES 22l5}0) HiFslete!
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Chapter. 5

@ DANVI_03_Mode_Switch_Buzzer | Arduino IDE 2.3.2 - O X 21
File Edit Sketch Tools Help 22 void loop()

23
0 e ¥  Arduino Micro v t

24
DANVI 03 Mode Switch Buzzer.ino

25
26 if (analogRead(button_pin) > 512)
27 {

2 #define buzzer_pin 6 28

29 delay(500);
#define button_pin A® 30

4
5 31 if (button_state == @)
6 int button_state = ©; 32 {
7 33 button_state = 1;
8 34
9  void setup() 35 digitalWrite(buzzer_pin, HIGH);
e | — 36 Serial.println("BUZZER ON");
11 37 }
L Serial.begin(9608); 38 else if (button_state == 1)
13 39 {
14 pinMode(buzzer_pin, OUTPUT); 40 button state = O;
15 } 41
16 42 digitalWrite(buzzer_pin, LOW);
43 Serial.println("BUZZER OFF");
44 }
45 }
46  }
47

4l
Hp

Output

Ln 4, Col 26  Arduino MicoonCOM4 (22 B

HZtE 2l Al 25 "CHy|"



Chapter.6 T E{Z2I0]|7]

. HEEA| AAI 22T} 20 Z 00| H0f £OfOf BHLIC)

- — —
= ) JE! ) 2ot 7|s= 0/
SEA OF= Tk Ol
DANVI_O7_LED Test ) DANVI_ 04 Motor_ Control %F;'LE 'Eri o IrE 0l
! - - N Mo F/A0

DANVI_02_Mode_Switch_LED LIQSHIf 1 st~2

maotor_setting.h =1l = L B5BT=
. _ 22t AFR Y2
DANYI 03 Mode Switch Buzzer = o

DAMNYI 04 Motor Control

. LCIL — 74 . .
DANVI_05_Bluetooth_Naming 2 2 E 4 & : https://blog.naver.com/metaplace
DANYI 06 Bluetooth Motor Control _— M;ﬂ —— WE o '
[THH]] AA T - motor_setting.h
DAMNVI_O7 _Line_Sensor_Drive 2 B2l 2300
meteplecedl HE SRS RHE 24 (i) metaplace 2024 4 15, 15:09

metaplace

HZtE 2l Al 25 Ty 33
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Lt ™ : DANVI_04_Motor_Control_01.ino

motor_setting.h

MBS OlStn AATE WS REMBIETH Q.

& DANVI_04_Motor_Control | Arduino IDE 2.3.2 — O X & DANVI_04_Motor_Control | Arduino IDE 2.3.2 — O X

.

File Edit Sketch Tools Help File Edit Sketch Tools Help

©O v o> ]©O ‘o

DANVI 04 Motor Control.ino  motor setting.h DANVI 04 Motor Control.ino  motor setting.h

13 void setup()

14 |

15

#define led_pin 13 16 Serial.begin(9600);
17

#define buzzer_pin 6 18

19 pinMode(led _pin, OUTPUT);
#define button_pin A@ 20 -

21 pinMode(buzzer_ pin, OUTPUT);
10 22
11 int button_state = 0; 23 motor_output();

e 24}
25

Output

3
4
5
6
7
8
9

I|||
x

Output

Ul
i

Ln 29, Col 5 Arduino MicroonCcomM4 (22 B

Ln 29, Col 5 Arduino MicroonCoOM4 (822 B

HZHE & Al 2 X "CHe|



& DANVI_04 Motor_Control | Arduing

=201 A0Tl 20| 512 T #{X| B 52| HCHe 0142 347 2 L|Ct
£} 7} 00| B 12 HEFLO{X| T FFISHLICE AFEH7} 191 AVEHO| A CHA|SHEH 52
£l 7} 00| & B 220| EX|SHL|CI~

| — o 42 else if (button_state == 1)

File Edit Sketch Tools Help 43 {
O Lo a e o
| 45 Stop_ Moter();
DANVI 04 Motor Control.ino  motor setting.h oe 46 }
26 void loop() 47 }
27 { 438 }
28 _
o Output = O
30 if (analogRead(button_pin) > 512)
31 {
32 delay(500);
33 if (button_state == 0)
34 {
35 Ln 6, Col 28  Arduino Microon COM4 (22 BH
36 button_state = 1;
37
38 move_Forward();
39
40 delay(3000) ;
41 }

HZHE & Al 2 X "CHe|

37
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4) CHH|O|HES E2{M 20| ¥ 2 7t=X| =l Q.

HAHHE 2l @

H XHE|2| HA

AlOl= XA

B sketch_aprSa | Arduino IDE 2.3.2

etch Tools  Hel

=
¥ Arduino Micro -
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H : DANVI_04_Motor_Control_02.ino

== T2 U A FEBE SX e =8B &
- O™ 52 20| AEE Ao AE0|M FTtel=

motor setting.h

SHENLIR?
et

D4 D12
. MK
D7 D8 —
S K|
T -
D14 D23 SR %Xl
D15 D16

39



(&) DANVI 04 Motor Cantral 02 | Arduino IDE 2.3.2
File Edit Sketch Tools Help

LP ArdUino Micro

DANVI 04 Motor Control 02.ino  motor setting.h

26 void loop()

27 {

28 [/HE0] SHAl= 2501 ZHAIGIH

29 //(2f 51201401 220 =& 2 AT

30 if (analogRead(button_pin) > 512)

31 {

32 delay(5ee); // F2= =°F J|CHEICH}

33 if (button_state == @) // U =2 &CH2} e0|2fT
34 {

35 /1 HIE0l Sl E ZAel0 12 U0l F1)
36 button_state = 1;

37 [/ HE gl

38 move_Forward();

39 [3xS0 2| BEsE MEg

40 delay(3e00);

41 move_Backward();

42 I

43 else if (button_state == 1)

a4 {

45 button_state = 9;

HZtE 2l Al 25 "CHy|"

Stop_Moter();

Ln 20, Col 25 Arduino MicrooncoM4 (21 B

T

ol 2/ 2. EX0| 52 42 A0 K1

H+ZEM &

if (analogRead(button pin) > 512)

{
delay(500); // == ot JILHECHIL
if (button_state == 0) B =2 &l o0 ctH
{
// =0 Sdd= Aot 12 BP0 =1
button_state = 1;
[ HE g

move_Forward();
//3=S0 U [REs HAE

L

delay(3000); 17< X7|_

move_ Backward();

}

40
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rol_02 | Arduino IDE 2.3.2

DANVI 04 Motor Control 02.ino

26 vol 00

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
s
45
46
a7
48
49
50

Output

HZtE 2l Al 25 "CHy|"

S o
-

otor setting.
|

[IHEO =cdAl= a0l HALH
/(2 5120120 il sciaE HAE)
if (analogRead(button_pin) > 512)

; se2s =ob |0k O}
// HES|l AENJt e0l2t™

// HEQN =cid =S Aol 12 U0 F1
button_ state =1;

“-"_‘.“'JI%J EH?IEEE HElet
delay(3000);
move_Backward();
delay(3000);

button_state = @;
Stop_Moter();

I\”
X

coma (22 B

Ln 4, Col 20 Arduino Micro on

if (analogRead(button pin) > 512)

delay(500);
if (button state

F HE0] =
buttmn_state
AT a

-

move_ Forward();
//3E=S0 HIIREZ HT

delay(B@@B);

delay(B@@@),

move Leftward();

L2s

SOt JICH Lt
H=2 eIt e0lcd

= ZAIoIH 1= U0
1




2 H : DANVI_04_ Motor_Control_03.ino
motor setting.h

— ®x
D4 D12 \
o7 o =F
Q| =
L— ~ 1
D14 D23 o = xx
PLE=
D15 D16
A
—  FAX

HZtE 2l Al 25 Ty 43



E3 DANVI_04 Moter_Control 03 | Arduino IDE 2.3.2

e if (button_state == @) // HE2 ZEiI} o0

m

[

DANVI_04 Motor_Control_03.ino  mofor_setting.h {
l
26 void loop()

e | M0l mAns 200 2T ] [/ I:H %0' %Ej :"é! % —?:fxl ﬁl-oil 1 ¢ Hl—JP-O-l =)

]

20 | /(2 51204000 AL =AES 2K '
30 if (analogRead(button_pin) > 512) —
i button state = 1;
32 delay(5@8); // S== &2t J|CHACH - —
33 if (button_state == @) // H[=°| AE|J] 60|20 PSP EP:I*:
34 { I I [ I T —
35 // HIEO] =& = ZAetH 18 U370 1
36 button_state = 1; ¥
. button_stat move_Forward();
38 move_Forward(); . — _
39 J/3ESCH OD|RES HEE [ |3~ =0} [,H | - X X et
40 delay(3000); f 1 > L j I E L
41 move_Backward();
42 delay(3000); de 1 ay ( 3@@@ ) .;'
43 move_Leftward();
44 delay(3000);
45 move_Rightward(); mGVE‘ BE ": k'l."'.l'a Pd ( ) _;
46 } —
47 else if (button_state == 1)
M { delay(3000);
49 button_state = @;
50 Stop_Moter(); ¥
- : move Leftward();
52 }
53}
54
Output = 6

Ln4, Col 25 Arduino

o 7tE 2l Al 25 "CHH|r 44
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S HI YL 2| move &2 S

/7T g
move_Forward();
delay(8000);

//27 o=
move Backward();
delay(86000);

//E%E Ol
move Leftward();
delay(8000);

//LEF Ol

move Rightward();
delay(8000);

HZtE 2l Al 25 Ty

[/RBHAHHE Ol
move_ LeftFordia();
delay(8000);

//LEZUAHUHL Ol5er

move_RightFordia();
delay(8000);

J/REY LN ST oS8t
move LeftBackdia();
delay(8000);

//QEEYLMST 0|SE4

move_RightBackdia();

/19%Rt2 oS E4
move_LeftTurnRound();
delay(8000);

//REZB2d 0|54
move_RightTurnRound();
delay(8000);

//2BAHYHE 0|54
move _LeftForCornering();
delay(8000);

//QEZIHYHT 0|Se4
move RightForCornering();
delay(8000);

//9BAHYST o4
move LeftBackCornering();

delay(8000);

//REZAYST o|SE4

move_RightBackCornering();

delay(8000);

//RAZEZE(FI=7E) Olsr
move_LeftTurnRoundRearAxis();
delay(8000);

//1LEFURE(FIF7IE) Olsed=s
move_RightTurnRoundRearAxis();
delay(8000);

//AFERRS(EFZ|E) Ol5Er
move_LeftTurnRoundFrontAxis();
delay(8000);

//LEZERE(EFZ|E) Ols8r

move_RightTurnRoundFrondAxis();

Lt ™ : DANVI_04_Motor_Control_final.ino

motor_setting.h

46
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0jd : CHIZE X239 siEte! - (TI22F B si27]) X2 2ol Lt

o — , move LeftTumRound()

i -/
-
-

It H : DANVI_04_Motor_Control_Mission_Circle.ino
motor_setting.h

HZIE2& Al =2x " 48

Ol
ok
r
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EH sHE27)) XS LSoHES

move Forward();
move Rightward();

Stop Moter();

DS 2 sl

move Leftward();
move Backward();

It H : DANVI_04_Motor_Control_Mission_Square.ino
motor_setting.h

07t 2l Al 28 "THH|

Ol
ok



0jd : THHIE X123y oj2te! - (T2 B sHE7]) X+ ZFolE}

[ShE7]] Cietslieimize| ef+5 28l LIzl SX%s TS0Ee!

r

move LeftBackdia() k"E% [[I-EI- _7|<_6cl>-|3HEI_|- Ol

move RightBackdia()

move Forward()

It H : DANVI_04_Motor_Control_Mission_Triangle.ino
motor_setting.h

07t 2l Al 28 "THH|

Ol
ok
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Chapter.7  loT N|O{S}7| - AT EH S 525 A HM-10

- HM-102 Arduino % 7|E} OIO| A2 HEE {9t &7 AFRElE MY 22EA
D=

- Texas InstrumentsAt2| cC2540 EFF 24 E S 7|HI2 2 olH, A2 SHE &
off ZFEhstA X of

- HM-102 T2 SFF 2 4.0 Low Energy (BLE) 7|5 €830 EF 52 TA[ ¢

o S0 ArE

- HM-10 2=2 MU EH Sd= 7H L XA HiH 2| 5 SX[0f O] S &.

- FE 0T (AIFAEWN), fIoIE S 7|7], M HER3 S| Z0Fo[M AL

- Ol E =0, £20IE & A28, A Mo ZX], /X| 7|8 MH|£, A H|O]E =
(m |

HZtE 2l Al 25 "CHy|" 52



Chapter. 7 HESH7| oY EH : DANVI 05 Bluetooth Naming.ino

£ DANVI_06_Bluetooth_Maming | Arduino IDE 2.3.2 = O *
File Edit Sketch Tools Help

X-) i - OIS 0| Micro EEO|AMO] E2EA W0 M= HEHQIL|C}

DANVI 06 Bluetooth Naming.ino

1 void setup() * > ( ) .
2 Seriall.begin(9660),
3 //AelY ELE HZ HEANICE @ M
4 Serial.begin(9609); ) AlEl = o= _IEE 9600_§ =<
5 | //2ESAA2D[6tS2I0{] EI|5H(9608)bps
6 Seriall.begin(9600); _ Ser\—iaLl Pead() .
7 } ’ 7
8 1L =
| - A2[g ZEOAMHOH &
9 void loop()
10 {
11/ 2RSANALEEN0] BE - SEriall. WI’"L'L'E(),’
12 if (Seriall.available())
13 // Seriall[CI=%IH] 20l 21=H - A| El OE-I TEZ E-Ilol EI% %
14 {
15 Serial.write(Seriall.read());
16 //EREAE LIE2S N2Y2UE N 5
17 }
18 '/ Al EA B A
19 if (Serial.available()) % vy @O = Output  Serial Monitor X v O =
20 { i i
21 Seriall.write(Serial.read()); Noline Ending ~ || 9600 baud . ATTIANEIHCED DATY R e
22 [/ M9 ZBLE Es E2EAE] &9 0KOK+Set : JKHCEO_DANY |
23 }
24 }

| Ln 23, Col2 Arduino MicoonCcomM4 22 B Ln 28, Col 26 Arduino Micoon coM4 (32 B

HZtE 2l Al 25 Ty 53
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I

 bitblue & Z4AH

_olERO|E=E

: serial bluetooth terminal
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Chapter. 7

SKT414@ &

L au

$9 Bluetooth List

@ No Name [F3:91:4C:58:81:A3)

e No Name [69:90:3B:57:08:39]

228 No Name [07:06:61:12:F1:5F)

Sy LYWSDO3MMC [A4:C1:38:9D:2A:6E)

@ No Name [5D:E5:B8:5C:8E:F8]

@ No Name [18:29:7A:CC:D8:4A]

. ZO|& ; Al THH| 0| F 20| 7K QL0{OF 510, HM10 22 E AT} GIZE|0] Q/O{0F B THot BREA

O| 5O| LIEFECE (HE7H7])

SKT414 P&

~4iu

EXS Controller

Connect in

£ Controller mode

Switch mode

Dimmer mode

Terminal mode

SKT415P @&

Connected

56
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O] AMUNOF SIH, HM10 S FF L7 HE X0 AO{OF off o= SFEL O[FO| LEHH

Up
fo g MA
u commands to send
Left n Right
/ ezog QEFXOR Left 4
’ Down
=
1 2 3 = Right 6
Down 8
rJ J I / ; Select 0
REZOET Start 5
4 5 6 i
A 1
) | / B 3
‘ Select Start
- / N  sciect Jll ston
Y 9
Stop
7 8 9 ZX|HECR AlS X 7

HZtE 2l Al 25 Ty 57



- OfO|Z3} Q= 20

=0olo| AOIE

— L

I

0l Q= 0|Z2 CHR ZE gHotk ARIGHAID OZHEE TI2tetuIL.

- QIEZ0|EE

: serial bluetooth terminal

HZtE 2l Al 25 Ty 58



Chapter.7 QIE=ZO0|E&E AIE

SKT 9:36 =~

“ serial bluetooth ter...

Serial Bluetooth Terminal

¥ %5

4.8 % 500t3| 0|4 G
25 277 © Che2c 34018 ®

SolilAl/LEQ HZE A2/ ZX|2 HO|E

NIa4{ OHO NIl IO 2

|1 O

Terminal

@ 82

: = 2|
< Settings @ =

Terminal Receive Send Misc.

Macro buttons
3 Rows

30 = *E"f,'

Keep screen on when connect..

Save + log folder

/storage/emulated/0/Android/data/
de.kai_morich.serial_bluetooth_terminal/
files

Hints

Show hints with recommendations again
(e.g. about buffer size and terminal mode)

Terminal

® 97HE St
RET I REE:




Chapter.7 QIE=ZO0|E&E AIE

< Edit Macro

Edit mode

® Text (O HEX (O Multiline Text 09:50:27.879 1

09:50:28.460 2
09:50:28.843 3
09:50:29.260 4
09:50:29.576 5
09:50:29.925 6
09:50:30.358 7

Action
® Send O Insert

[] Repeat

U B EEEEEEEEEEEEEEERD®D
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Terminal

Devices SCAN

Bluetooth Classit Bluetooth LE

JKHDANVIHM10
0C:B2:B7:77:9F:CA (paired)

KREC101+_22050569
94:F6:92:78:25:38 (paired)

EOMYONGHYEON
98:D3:31:A0:43:71 (paired)

EXCIDER-E1BO
D7:21:2E:88:7B:E6 (paired)

< Devices

Bluetooth Classic  Bluetooth LE

JKHDANVIHM10
0C:B2:B7:77:9F:CA (paired)

KREC101

94:F6:92:78 @ H E_HI

EOMYONGHYEON
98:D3:31:A0:43:71 (paired)

EXCIDER-E1BO
D7:21:2E:88:7B:E6 (paired)

Terminal
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Lt : DANVI_06_Bluetooth_Motor_Control_5button.ino

motor_setting.h
& DANVYI 06 Bluetooth Motor Control | Arduino IDE 2.3.2 - O & DANVI_06_Bluetooth_Motor_Control | Arduino IDE 2.3.2 - |
File Edit Sketch Tools Help File Edit Sketch Tools Help
Q e ¢ Arduino Micro v D) Q e ' Arduino Micro v o
DANVI_06_Bluetooth_Motor_Control.ino  motor_setting.h DANVI_06_Bluetooth_Motor_Control.ino ~ motor_setting.h
=
57 9_| H'I:?_I- 1 #include "motor_setting.h" 21 void loop()
2 22 {
e —
3o} : -
4 #define led_pin 13 24 if (Seriall.available())
5 25 {
6 26 bluetooth string = Seriall.read();
( 7 String bluetooth string = ""; 27 Serial.println(bluetooth_string);
8 B 28 }
2 9 void setup() 23
10 { 30
11 31 if (bluetooth_string !'= "")
— ) e A 12 Serial.begin(96eee); zi {
4 5 6 13 a4
14 seriall.begin(9660); 35 if (bluetooth_string == "5@")
1> 36 {
’ 16 pinMode(led pin, OUTPUT); 37 Serial.println("HE");
/ L7 m?t?P—OUtPUt()’ ' 38 move_Forward();
8 18 digitalWrite(led _pin, HIGH); 39 }
19} z0 N
Output = 5 Output = O

Ln 8 Col 1 Arduino Micro on COMS5 [not connected] Q1 £ Ln 70, Col 1  Arduino Micro on COMS [not connected] 0 E

HZtE 2l Al 25 "CHy|" 64



Chapter. 7

& DANVI_06_Bluetooth_Motor_Control | Arduing IDE 2.3.2 = O &) DANVI_06_Bluetooth_Motor_Control | Arduino IDE 2.3.2 = O >

File Edit Sketch Tools Help File Edit Sketch Tools Help

©O 1 [T
DANVI 06 Bluetooth Motor Control.ino  motor setting.h DANVI 06 Bluetooth Motor Control.ino  motor setting.h
41 59
42 else if (bluetooth_string == "52") 60
43 { 61 else if (bluetooth _string == "56")
a4 Serial.println("2&%"); 62 {
45 move Leftward(); 63 Serial.println("ZE&l");
46 } 64 move_Backward() ;
47 65 }
48 else if (bluetooth_string == "53") 66 }
49 { 67 }
50 Serial.println("&Al"); 68
51 Stop_Moter(); 69
52 } 70
53 71
54 else if (bluetooth_string == "54") 72
55 { — 73
56 Serial.println("@E%"); 74
57 move Rightward(); 75
58 } 76
59 77 —_—
Output = 5 Output = O

Ln 53, Col 1  Arduino Micro on COMS5 [not connected] [ B Ln 77, Col 1  Arduino Micro on COMS5 [not connected] [} B

HZtE 2l Al 25 "CHy|" 65



|2 ™ : DANVI_06_Bluetooth_Motor_Control_9button.ino

Chapter. 7 motor_setting.h
& DANVI_D6_Bluetooth_Motor_Control_Sbutton | Arduino IDE 2.3.2 = o] DAN\.-"I_DE_BIu.etoc:th_McrtDr_C-:untr-::ul_'EI'I::-uttu::-n | &rduine IDE 2.3.2 = O =
File Edit Sketch Tools Help ' File Edit sketch Tools Help
0
, ]
/ / DANVI 06 Bluetooth Motor Control 9button.ino  motor setting «-- DANVI 06 Bluetooth Motor Control 9button.ino  motor sefting ««-
1 3 1  #include "motor_setting.h" 21 void loop()
2 r— 2 -
3 23
4 #define led pin 13 24 if (Seriall.available())
> 25 {
/ 6 26 bluetooth_string = Seriall.read();
/ 3 7 String bluetooth_string = ""; 27 Serial.println(bluetooth string);
7 8 . 3
void setup() 29
10 { 30
11 31 if (bluetooth_string I= "")
j // 12 Serial.begin(9600); 37 {
/ ; 13 33
1 2 14 Seriall.begin(9600); 34
15 35 if (bluetooth_strin "49")
16 pinMode(led_pin, OQUTPUT); 36 {
17 motor_output(); 37 Serial.println("&&&™);
18 digitalWrite(led _pin, HIGH); 38 move_LeftForCornering():;
4 5 6 19 } 39 }
— ]~ 40
’ / Output = O
2 UK = &
7 8 9

Ln 9, Col 13  Arduino Micro on COM5 [not connected] [ B Ln 9, Col 13  Arduino Micro on COM5 [not connected] Q0 B




Chapter. 7

oo DANVI_DE_BIu.EtDoth_MDtc-r_Contrcul_gbuttc:-n | Arduino IDE 2.3.2 = Oa * oo DANVI_OE:_BIu-etc:-oth_MotDr_ControI_’Ellbuttc»n | Arduino IDE 2.3.2 = O * oo DANVI_DE_BIu.EtDoth_MDtc-r_Contrcul_gbuttc:-n | Arduino IDE 2.3.2 = Oa *
File Edit Sketch Tools Help [ File Edit Sketch Tools Help | File Edit Sketch Tools Help [
° e ¢ Arduino Micro v - ° e ' Arduino Micro v - ° e ¢ Arduino Micro v -

DANVI_06 Bluetooth Motor Control Sbutton.ino  motor setting «-- DANVI_06 Bluetooth Motor Control 9button.ino  motor setting «-- DANVI_06 Bluetooth Motor Control Sbutton.ino  motor setting «--
a1 61 82
42 if (bluetooth_string == "5@") - 62 else if (bluetooth_string == "53") - 83 ‘ . .
43 { 63 { 84 else if (bluetooth_string == "56")
44 Serial.println("& &™) ; 64 Serial.println("&X["); 85 { i . R
A5 move_Forward(); 65 Stop_Moter(); 86 Serial.println("=4&");
46 } 66 } 87 move_Backward() ;
47 67 88 ¥
48 68 82
19 if (bluetooth string == "51") 69 else if (bluetooth_string == "54") 29 . : we—
o { 20 { 91 else if (bluetooth_string == "57")
51 Serial.println("S&Z&"); 71 Serial.println("Z28%"); o2 { , . -
. . : , 93 Serial.println("SF&");
52 move_RightForCornering(); 72 move_Rightward(); . .
94 move_RightBackCornering();
53 } 73 }
54 74 95
55 75 96
56 else if (bluetooth_string == "52") 76 else if (bluetooth_string == "55") =7 }
57 { 77 { 98}
58 Serial.println("@IE"); 78 serial.println("FHS&"); >
59 move_Leftward(); 79 move_LeftBackCornering(); 100
60 } 20 } 101
Output = 5 Output = 5 Output = 5

Ln 9, Col 13  Arduino Micro on COM5 [not connected] Q) E Ln 9, Col 13  Arduino Micro on COM5 [not connected] Q1 E Ln 10, Col 1 Arduino Micro on COMS5 [not connected] Q) E

HZtE 2l Al 25 "CHy|" 67
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cRIEHO|MZE 2X 550]7]

[=B=H : He|d dMZ 2l =Heloh|]

=1 L
- Z{QIM MAjo] BIAY/ 22 B3} HQlS
goIstct.
- THESI0IA 2HRlo| M/ ZM2 st 2k
goIstcy.
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Chapter.8 A Q| HMAZ 2} QI E 2 O] A

MQIMMAME ogtel

H QM MM : 5 7HO| LEDE ARSIM FHS L[S, 0] WS A

1) LR pp MM UES LHELIR.
2) TEELED: HEREOA L2 M|/ 80| HIALE|o| S0l = A= AX|ol K.

L= 2E5 2 el Ha WEW= 8244 epO|4, Tt
H
=x

O, +gF b= Hd 8= LK 7t

lgnii= ATt Elgnii= AT
=oT ToT™ 2o T ToT
(xIQ|M ERHX| AE]) (X{Q|M (BLEEFMX|AE)
LED) LED)
- H2M oM HIES S - SIM THO|| M 2= HEAF
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- ()& 21} 20| He[ddlot & ZH20f 2{X[3HS W, &= JHS
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Chapter.8 A Q| HMAZ 2} QI E 2 O] A

e _ R _ L ~ L _
B DANVI 0T Line Sensor_Drive | Arduino IDE 2.3.2 = O & DANVI 07 Line Sensor_Drive | Arduino IDE 2.3.2 = O

File Edit Sketch Tools Help File Edit Sketch Tools Help
' Arduino Micro v

Q e ' Arduino Micro v 0 e

DANVI 07 Line_Sensor Drive.ino  motor_setting.h DANVI 07 Line Sensor Drive.ino  motor setting.h
1 #include "motor_setting.h" 14 void setup()
2 15 {
3 16
4  #define led_pin 13 17 Serial.begin(9600);
> 18 |
6  #define line L pin Al | 19 Seriall.begin(9600); —
7 | 20
8  #define line R pin A2 | 21 binMode(led pin, OUTPUT);
9 22 motor output();
16 int line_ L, line R; 23 digital Write(led_pin, HIGH);

24

|_'l.
=
—

12 int line_limit = 30; — oc
13
Output =
Output = 5 P x O

Ln 53, Col 26  Arduino Micro on COMS5 [not connected] ) B Ln 27, Col 1 Arduino Micro on COMS5 [not connected] ) E

HZtE 2l Al 25 "CHy|" 71
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B DANVI_OT Line Sensor_Drive | Arduino IDE 2.3.2 = O
File Edit Sketch Tools Help

Q e ¢ Arduino Micro v

DANVI 07 Line Sensor Drive.ino  motor setting.h

25
26 void loop()
27 |
28
29 line L = analogRead(line_ L _pin);
30 line_ R = analogRead(line R pin);
31
32
33 o gt A0 Uets Bler det
34 if (line L < line limit && line R < line limit)
35 {
36 Serial.println("&&l");
37 move_Forward(); —
38 }
Output = 5

Ln 52, Col 28  Arduino Micro on COMS5 [not connected] [ B

HZtE 2l Al 25 "CHy|" 72



Chapter.8 A Q| HMAZ 2} QI E 2 O] A

B DANVI_OT Line Sensor_Drive | Arduino IDE 2.3.2 = O
File Edit Sketch Tools Help

Q e ¢ Arduino Micro v

DANVI 07 Line Sensor Drive.ino  motor setting.h

39

40 else if (line_L < line_limit && line R > line_limit)
41 {

42 Serial.println("xte|&");

43 move_LeftTurnRound();

44 }

45

46 else if (line_ L > line limit && line R < line limit)
a7 {

A8 Serial.println("<%&");

49 move_ RightTurnRound();
50 }
51
52
Output = 5
Ln 56, Col 1  Arduino Micro on COMS5 [not connected] [ B

HZtE 2l Al 25 "CHy|" 73
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B DANVI_OT Line Sensor_Drive | Arduino IDE 2.3.2 = O
File Edit Sketch Tools Help

Q e ¢ Arduino Micro v

DANVI 07 Line Sensor Drive.ino  motor setting.h

51

52 else if (line_L > line_limit && line R > line_limit)
53 {

54 Serial.println("=Al");

55 Stop_Moter();

56 }

57  }

58

59

60

61

62

63

64 —

Output = 5

Ln 67, Col 1  Arduino Micro on COMS5 [not connected] [ B
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https:droidcam.softonic.kr/download

# > Windows > FE2lE| & =3 > DroidCam > CIH22E

DroidCam L2 E

SE ME A Ss0H/=HE V652
3.9 (3416.8,) @ =2k el

DroidCam £ & CI2 2 C | Softonic AAH | &A= C
v S amsrigas
v e AR s

v HIO[HATE QR BAES S

TEOFEE

PC &

'.rl'

w O
A2 CIRZECE 7|12

0§ DroidCam.Setup.6.5.2 exe
l 23/156ME = 22 BEZ

1
-!.l
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DroidCam Setup

This program wil guide you through the installation of
DroidCam Windows dient. Click Mext to continue.

DroidCam...

MNext = Cancel
f2) DroidCam Client 6.5.2 Setup — *
Choose Components
Choose which features of DroidCam you want to install. @

Check the components you want to install and unchecdk the components you don't want to
install. Click Install to start the installation.

Select components toinstall: | [ PR
[] apple USE Suppart
DroidCam Client

Space required: 18.0 MB

< Back Install Cancel

HZtE 2l Al 25 "CHy|"

f2) DroidCam Client 6.5.2 Setup — * f5] DroidCam Client 6.5.2 Setup — >
License Agreement Choose Install Location
Please review the license terms before installing DroidCam. @ Choose the folder in which to install DroidCam. @

Setup will install DroidCam in the following folder. To install in a different folder, didk Browse
and select another folder. Click Mext to continue.

DroidCam, all related components and written material (“software™), is distributed in the
hope that it will be useful, but WITHOUT AMNY WARRAMNTY OR LIABILITY; without even the
implied warranty of merchantability or fitness for a particular purpose. The software is
provided "AS IS, and the entire risk as to the guality and performance of the software is
with yau. Should the software prove defective, and/ar should any damages arise (incuding,
but not limited to, loss of use or data), the developer(s), Dev47Apps, ar anyone else, shall
not be held responsible. Please use at your own risk, o
Destination Folder
Read entire Terms of Service and Privacy Policy:

https: {fwww.dev47apps. com/droidcam-terms-privacy. himl

C:WProgram Files (x856) W DroidCam Browse...

If you accept the terms of the agreement, did: I Agree to continue. You must accept the

Space reguired: 22.7 MB
agreement to install DroidCam.

Space available; 393.6 GB

< Back Cancel < Back Cancel

f2) DroidCam Client 6.5.2 Setup —

In=talling . .
Please wait while DroidCam is being installed. @ Completlng DroidCam SEtup

Extract: install.bat... 100%

Show details

DroidCam has been installed on your computer.,

Click Finish to dose Setup,

aAnce!

(]

< Back Mext = Cancel < Back Finish {
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=1

PC2tH | A 2| Droid Cam client iOS 2} Android= OfO| & =10l

Q

OroidCam

=) DroidCam Client — e [2) DroidCam Client — >4
DroidCam DreidCam

f&) Connect |

=) ¢ =

Connect over WiFi (LAN)
Device IP:

DroidCam Port: 4747

B video [ ] Audio

Start
Stop 088% (@  MutePreview |
DroidCamX Pro Controls DroidCamX Pro Controls
- P e "~ 7 Vo
L@ - AD B L@ A B
QL& ¥ A Q& ¥ + A
DroidCam Windows Client 6.5.2 © DEV4TAPPS DroidCam Windows Client 6.5.2 © DEV47APPS |
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DroidCam

= WiFi

WiFi IP: 192.168.0.11
DroidCam Port: 4747

IP Cam Access:
http:/192.168.0.11:4747/
http://192.168.0.11:4747/video
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=
S

Connect over WiFi (LAM)

Device IP:

DroidCam Port:

192.168.0.11

4747

Video []Audio

start

F442}0]1}0] F 0| &5t7| FIsHAM

|>

OfEEZ 3} pc7t S 741 2ofmtojof

1

A H|of UojoF &t
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