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n
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fe

H

re

u
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il

ol

4) Tl e = FACICE - C
X2MNK 2= OIoIM DEES XAGD MAE HRGHH, Sa HHS EaHgs AA
'‘Al-Rover'S 2r&3SLICH. 80 2tk = A 20l A= 0l 2HE, ZFE = Jta AIAI(HIE

=20

HA)H HSOIME S20

Ao JIAHU HHIE Jta MAHON S0l #8dt= Jlgs 'UXNE ER(Digital Twin)'ol2tn &L

Ct. Hi=ch SIS 2 IANZ I Sae =220
b,

OtLich 2r=HoHH SHE Jta

@ Sad JIAa2 0lF== OtYge 2H=, MQTT
A9 Al-Rover?t ZFEH = A MAHleE HEXH CSE U=z &= ASNR? 0l S&Eots 20| B2
Ar2CIE Y (loT) SAlel HEZFO0IA OtF JtHE a2l MQTT(Message Queuing Telemetry
Transport) JI=LICH.

O MQTTY =S el
MQTTS &S J2le 'A=2'8 AAGIH 0IF HSLICH
- 22H3(Broker) A8 : UIERT sOI20I0 HAIXKIE SHMH £ 2HA2B(E2H)S 1M
- ZH9 21 (Publish) : §4l2| Al-Rovers =St MIAZ2 =Ast BHOHS Hellh X
CIOIEHE RH=222 A= '&&(Publish)’

e
H1 oin

- Jt&f2 #=4l (Subscribe): Jt&t HIH=E SHM=0A 0l CIOIEE 'F*=(Subscribe)'dt0I & AlIZt
o=z &3
ZUAHCZ A9 ZHIF Holl JINRAXH, ZLIH & P O 2HT £Z0| H= ZXotl EH A
LICH BiE Z2LIH S0A X84 eSS 22, 842 ZHIt 1 HEE '#='0lH Al 672
gets sUIth

[J M =(Broker) &8 : &R A= S
oI D=2 HAIE FUEHY, UERZD SII2UA HAIXE SHol = &4 M= 22180l
24A2F AN UOOF ELICH JHE HEZXO0ID JHHE2 RE M= EZ20¥e=z 'ZAFE(Eclipse
Mosquitto)' Ot JASLICH H=2 M*Es L8 IAH S JHXIF USLICH

- Y98 1. 2 2H=(Public Broker) 22 MJ| (OI& A2 YY)
JHE W2 HIAE S & AH eSS ol R22 2d JAs 28 A =228 Al8cis 2L
Ch. 259 AX| giol, Mo RE=9 P FA S2=Z2(broker_address)0l "test.mosquitto.org" E=
"broker.hivemg.com" O0l2t) E{ I8 GtH FA| S4I0| JIs&LICH &, 2IE 2A0182 2L
LI 282 HIOIHE = # Ulls &©H0l YSLIC
- Y98 2 2289 ME 2H= 2SI (/\'jq ghe)
|

J |

=
LelJt 2HE et =Hl2lIOl(Al-Rover)Lt el X0l SO0Ht= PCOHl &E ZAFE(Mosquitto)E &
Xot=s SYALICH ctEHI2ImOolS HOIE(ZEEE)S €10 ot FE & =0 YAGHH, ct=Hiel
ol 2 = LICY.

OFOYl Hit= ) QrMsh L2|BHe] & fM=0| A& &
M

# sudo apt install mosquitto mosquitto-clients

X0 U8 XTIl 1P =20 192.168.0.100)0t 2 SM=2 =20t ELICH OlM 2ot
A2E 201 AHelg A Al-Roverdt &AIIC 2 HIYZ HetE Lis = USLICH

(J Al-Rover® 2231 (Publish) 0lai3t2|
— Al-Roverdt dlAl GOIEHE RA=22Z 2Y [ (&L, Publish).
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Aol Al-Roverdt =2} dIMZ HelE =&6tL, 1 HI0IHE Jtah AAH(elg ARNZ S| <
H 220 HXE €= ZE.

=2 S

re

(@]]]

file name : mqtt_1_publish.py

import paho.mgtt.client as mqtt
import time
import random

# 1. LA=ZMTT BE27) FA 2F (Ef2H|2[THO[Lt PCO| IP F4)
broker_address = "192.168.0.100"
client = mgtt.Client(client_id="AI_Rover_Sensor")

#2. A=0 HE
client.connect(broker_address)
print("RA= HZ &=! HO|H MES AlZLLLCE")

try:
while True:
# 3. 230f MM HO|E2tr 7HE (HAIE fsi HE 2t AHE)
# HA 2= 7| 230 AAMQ AH2| &S HOSLLC.
distance = random.uniform(10.0, 50.0)

# 4. 'rover/sensor/ultrasonic' O|2t= FA|(Topic)2 2A|=0{| H|O|E{ L3l
client.publish("rover/sensor/ultrasonic”, f'{distance:.2f}")
print(f'[2sH] 42 2= 7H2|: {distance:.2f} cm')

time.sleep(1) # 1xXOfC} HLH
except KeyboardInterrupt:

print("&4ME SEFLCL")
client.disconnect()

O

I&Fol 44l (Subscribe) Olaldt|
- Jta HA(AEIY AZNNA 2HH0IH YES WE M (S, Subscribe)
Ol 1 0fl 2 el AN S2L(W) HES =32 W, H42 Al-Roverdt 1 ¥ 2H=0
N EHOt2t 2HE S&0l= O 2E
file name : mqtt_2_subscribe.py

rr
rc

import paho.mgtt.client as mqtt

HH
2

# 1. A0 HAZF Z2HS o HAHE AF (
def on_message(client, userdata, message):
command = str(message.payload.decode("utf-8"))

print(f'[$4] 7Hy MAZSEl YY0| Z2HELCH: {comand}’)

Mk
ol

F=)

# 2h2 HHO| mEt 2B O] (WL 22])

if command == "FORWARD":
print('-> 22! AI-Rover ZZIStL|CH\n")
# motor_forward()
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elif command == "STOP":
print('-> 7|2! AI-Rover ZA|gtLICH \n")
# motor_stop()

#2. BA FH U N A
broker_address = "192.168.0.100"
client = mgtt.Client(client_id="AI_Rover_Motor")

# 3. A7t 2™ 'on_message' LS Al
client.on_message = on_message
client.connect(broker_address)

02
ol

k2t of of

# 4. 'rover/command/move’ FAH[(Topic)E 7= Al
client.subscribe("rover/command/move")
print(' A7 HZE 25! 7t MA Sl BHES 7|CHELICH...")

#5 ZZORMO| SEEA 10 AL HAE 7|CtHE
client.loop_forever()

Oty @ €8 2C
# file name : mqgtt_3_subscribe_try.py

import paho.mgtt.client as mqtt

HH

# 1. S0 AF HIHS @ AW HE (2

= O O M o o
def on_connect(client, userdata, flags, rc):
print(' 2= HZ 25! 7t MAC BHE J|CHERLCLCE..")
# S40| FZCH7F MAZEOE CHA| 25 &= JAEE 7[00 &gt Ct.

client.subscribe("rover/command/move")

Mk
ol

)

HH
=l

#2. QAN BT EHHS 0 AHY HE (
def on_message(client, userdata, message):
command = str(message.payload.decode("utf-8"))

print(f'[441] 7H4 MA2EEl 0| Z23HLLICH: {command}')

kL
ol

14)

# 2h2 HHO| mEt 2B O] (WL 22])

if command == "FORWARD":
print('-> 22! AI-Rover Z2ZIStL|CH\n")
# motor_forward()

elif command == "STOP":
print('-> 77|2! AI-Rover ZZA|gtL|CH\n")
# motor_stop()

# 3. 4 FH| (2[4 paho-mgtt 2.0 H{MO| ZE API HZA HA|)
broker_address = "192.168.0.100"
client = mgtt.Client(mgtt.CallbackAPIVersion.VERSION1, client_id="AI_Rover_Motor")

#4. HA7F AL HZE of 4l st ofof



client.on_connect =
client.on_message =

on_connect
on_message

5. A= AZ 2 07|
try:
client.connect(broker_address)

client.loop_forever() # ZZEH0| SEE[A| 1

except KeyboardInterrupt:
print("\ng42 SEELLCE.")
client.disconnect()

AL HAE 7ICHE

st
=

ik

(] on_connect =tH 2

A
T

subscribeS 2= Z10| MQTTS|
0 z8% 22 32

gAMYL,

o2 Al F Ctrl + CE
except KeyboardInterrupt 122 F7totH Z&HLICt.

d= 42 + AsHCLH)

(J 2| Al paho-mgtt HH SStM 0|4

M ZEE AHZ AF ot O subscribeE AHSL|CE. THF t0|mO|7f FZICHIE CHA|
HAZA= A2, loop_forever()7} MEHZL &R0t L= (Subscribe) HEES Hop7t HZIL
Ct. =0 ¥ZE moict A522 ChA| #=35tESE on_connect & THS0] 1 QHoj

=0 SRS O ol HAIR Q0] ZESHA HS|=E try ~

(%M OHE publish ZEQS EY

Z|Z paho-mgtt 2t0|EHZZ|7t 2.0 HAOCZE AHHO|EEK|HA client_id2t HOMH AL
(Warning) 7} LHAMEHLICE. w2 ME Al E2Z W7| Qs HHS YA F= 20| otuEt
L|C}.
@ o 5t el X (Unreal Engine) Nt?
Olefst CIXNE E@s FEE M I 42l M0l &30 g2 el AXOILE |LIEI(Unity) 22
H AIXILICH So| ¢elg XS AARL 220 o 2 H&o Xl e AN A =
22 =4, OIEE 2 Hitote 228t '22| AE'S HSELICH
SalME 2HE =9 H 80 220/ ot HAEGH| HEAXBH A2l AXoz Br=HEA Jtal
MAHNA = HIOF 2HU 0] L= =26t MM E CHESHH HI0IHE +=&otld AIE S=50HH &8
AME = UASLITH
@ 20| oty 28 A&
420l 0 = Soll crX2HI2ITolet oMoz 2PHE 22|, il 2HAME EXMHE JFE2
23 S8 FUd TE0=2 ZUX LSUC =20 48 IE & =, 8t =2 &= AH2lg
A 22 J{tist AISH0IEI2t Z2eottd Dl Atgol sHalol 'CIXE ER DBt IEFd dx'g
LIOHt= EE8t ®elot & AL,
Lot 8= Al-Rover?l stHl= S4&C| 80| OtLli2t, (ef=2 Aa=2o FIYLIC.

@ source code

# file name : mqtt_4 _motor.py
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# DE Ao =27

import paho.mgtt.client as mqtt
from motor_module import * # ZFMsl= AI-Rover BE{ X0 & E227|
#1. 2A|=0 AZ 43MUS of & S
def on_connect(client, userdata, flags, rc):
print(" A= HZ 2A=! JHA MALQ HHAZ 7|CHERILCE..")
# S40| FZCH7E MAZEOE CHA| 258 = JAEE HE
client.subscribe("rover/command/move")

02
i
02

HH
=l

ol

#2. SHZOMN HAJH EHHS 0 M LAy
def on_message(client, userdata, message):

# THOFo| QEfLL E|O{AT|E UA[SHY| flsf LHEAZ Hetstn S A A

Ooll
ol
1111

command = str(message.payload.decode("utf-8")).strip().upper()
print(f'[44] ¥ =2 {command}")

# 3. 2r2 HEH| M2} AA motor_module.pyl| &4 3=

if command == "FORWARD":

move_forward() # M2 g S& (2S00 H2E O|E0 HA =)
elif command == "BACKWARD":

move_backward() # S22 st 5=
elif command == "LEFT":

move_turn_left() # Z3|H g 5
elif command == "RIGHT":

move_turn_right() # 234 st 5=
elif command == "STOP":

move_stop() t A2 StL 5%
else:

print('Unknown command.")

# 4. 4 FH| (MOTT M[E)
broker_address = "192.168.0.100" # HZ2H (M| =2)7t M| =l PCo| IP =4
client = mgtt.Client(mqtt.CallbackAPIVersion.VERSION1, client_id="AI_Rover_Motor")

client.on_connect = on_connect
client.on_message = on_message

# 5. T2 20 Al gl 25} [f7]
try:
print(' 0O AI-Rover =4l A|AEIS Jt=SEL|LCL...
move_stop() # A& Mf ZA| RE S22 WAE lol A HEiZ 27|
client.connect(broker_address)
client.loop_forever() # HZ|7t & U§77IA| AL CH7|

except KeyboardInterrupt:

print('Stopped. Ctrl+C pressed."')
except Exception as err:
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