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Abstract

In recent years, autonomous cleaning systems, such as robotic vacuum cleaners, have become in-
creasingly popular in society due to their ability to navigate and clean indoor spaces autonomous-
ly. However, the application of these systems is still limited by their limited cleaning range and
inability to adapt to various environments. This study aims to address these limitations by pro-
posing a task-oriented intelligent cleaning vehicle system based on the ROS2 framework. This
system utilizes the advantages of ROS2’s modularity, flexibility, and inter-process communication
to enhance the performance and adaptability of the cleaning system. The main goal is to develop a
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system that can efficiently and effectively clean indoor spaces. The key steps of the research in-
clude analyzing the literature on the autonomous cleaning system and R0OS2, designing and de-
veloping hardware architecture, implementing ROS2 software components, and conducting ri-
gorous testing and evaluation of the system’s performance.
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Figure 1. Overall design scheme
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Figure 2. Logic at the decision-making planning level
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Figure 3. The logic of control execution layer
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SO AR S PATHIEOR . RFERIME S 18 SO R4 H e S 3 R G4 7o R DI RERRE B 1%, 15
RGN B RO AT S5

5.3. CAN @53t

CANLﬁE*ﬁﬁﬁmiﬁ AIEERBEE ML, T2 TR RSh, EH CAN Mk
KOG . CAN WA NSRS s X RN BT o B0 X & B il 48 & sl L AR (E ., T B3
MfL# CAN_ID %uﬁﬁﬁfﬁ%m

EERFEANEM ARG, BHEYURET CAN 815 5 -5 L3742 5 RS 528 B . 35 fil B it
CAN Z3 MrAsCrsf7 il b o 36 (328 1l 16 A AT B CAN 15 5, I35 CAN a2k 5 2 e WL AT 74:4% . CAN
BRI RS, PR EiE— CAN_H (FiE)Z&M—4 CAN_L (fki#)4k, HTHdEMES5 0
e, ZEAr ML B RS SRl A BN 500 K, FRRTE CAN a2k EARSR I BE A 8. itk XA bnvtEmT,
CAN_ID #EATHRIR. fEARBETFH, CAN_ID #ix% &y 0x001.

PEHIHOG R 482 CAN IB(E KRS EMENL. T K 1D K 0x01, 454 AT LAELHEIHE %ﬁ
B R RSITEEHIE . BB E B RS site, (£ CAN_ID A 0x02 #4745 .
EEREIEEE. AEEE. WEER. HRELNAEEESE.

BT CAN JE@{E 2 —FhsLiy . ArEEfEMEE, & RA IR MR EE A SE . CAN 2R 3 RF
2NN L E I AT IRAE, T E AT DRSS AT Y TE RS R, ORUE B v P AN e B .l CAN S &t
TEE A2 S5 R G SLIL T $fi B E 5 2249 L [R) (A 80l 15 AME B A L. #E i A Hu@ s CAN 4>
PrACK 2548 S I CAN (55, FHilIE CAN B 4& 5 R MByLER:, S EmmsE s fGEa TR
el R, EEENURIRESE B b IEhIs, SEIBUA AR AC . CAN JE{E I R rT FE A SE R
PEORAE 138 A5 1) n] S AECE e v, NS %R B 3 A Bk R G AR i AR 8 - AT AE 55

6. SEUOHER
6.1. E{EThREMR

AT IAFR BB HZE RGN BB EAE ) Mtk 52 2, FATE ROS2 RGEFHHT T — &FH)
SEIGPEMRR . X LLIRAT B P20 RSB R TT IR SRR IEMIZROR 5 &4 S SRS
E

FE—/N AR sk, RATIEIE Ay 4 5 T ftask_publisher %7 2o 13X /N5 s T BE 2 ) L RIS Bk
RAMESAE R . BARRMES WAECHE TR BOE . X HEAC R R 7E 1151 8
[, FATHRITE T task_listener 19 2o XA s ISR I AR LI RO, DAERATRE
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X EEAN 73T FRBLAE 55 M PRAT S R Z A 22 5 18] 9 18 3% T IR AR B AT I AR b ) &% A Bt A

8 ANA] 9 1y 287 o 1l Id ROS2 J5ikAE it LB s MRS . TR 43820 W 23t CAN
IHAGEFIWIE .

LR 8 A 9 MIVEAIGS LEAN T, FRATTARBUE S RGE ARt AL b IF R B R R O, X
—SERAESE T ROS2 A48 NS ) 58 BEPE AN IERA 1, R FRATAE (5 b il LAT SE A AR B S
TR AEAEATSS KA IE AT S5 AT I R

IR IAIE 1 FATTH Bl A5 RO SL PR Erh R e PEAT AT Sk . 3l3d ROS2 R4 Rs
7, BATEEMS A PR AT R Z B IEMETER . o, M ORFE R RENS 1 E AR E B AT A k. (R
XRS5ttt — b o T JATH R GUAE TN B2 A2 AR M SEPRTE DL, MCORBE NS OREF e ROMTAE R 38

f&.

[ INFO] [1633884800.146596264]:i%E: 200.0
[ INFO] [1633884800.215794359]:i%E: 200.0
[ INFO] [1633884800.336482654]:iFE: 200.0
[ INFO] [1633884800.456129659]:i%E: 100.0
[ INFO] [1633884800.645198594]:iF&E : 100.0
[ INFO] [1633884800.751524598]:i%E: 100.0

00000556 0x01 Bl brifEW{ 004 0101 DO 0700000000
00000557 0x01 Bl bRdEM  0x04 01 01 DO 07 00 00 00 00
00000558 0x01 g bRdfEdT 0x04 01 01 DO 07 00 00 00 00
00000559 0x01 Blawi  bRdEWT  0x04 0101 DO 07 00 00 00 00
00000560 0x01 B bRdfEWL 0x04 01 01 E8 03 00 00 00 00
00000561 0x01 Ecawli  bRdfEB 0x04 0101 ES 0300000000
00000562 0x01 Boewi  bRAEBT  0x04 0101 E8 03 00 00 00 00
00000563 0x01 Bt bRifEWL 0x04 01 01 E8 03 00 00 00 00

Figure 8. The data published by the task
E 8. ESEMEIE

[ INFO] [1633889100.254481621]:3CiEE : 200.0
[ INFO] [1633889100.342154113]:SCiEE : 200.0
[ INFO] [1633889100.447842152]:3CiEE : 100.0
[ INFO] [1633889100.519479154]:SCMiEE : 100.0
[ INFO] [1633889100.624912597]:=CiEE : 100.0
[ INFO] [1633889100.721849629]:3CiEE : 100.0

00001344 0x02 Bl biEWT 0x04  0101DO0 0700000000
00001345 0x02 Hgimi  bRdEWT  0x04 0101 DO 070000 00 00
00001346 0x02 Hiwwli  bidE®T  0x04 0101 DO0 0700000000
00001347 0x02 Bl bREWT  0x04 0101 DO 07 00 00 00 00
00001348 0x02 Hwi  bRdEMT  0x04 0101 E8 03 00 00 00 00
00001349 0x02 Bimli  bRdEWT  0x04 0101 ES 03 00 00 00 00
00001350 0x02 Hcdamli  bRdERT  0x04 0101 E8 03 0000 00 00
00001351 0x02 Bl bidfEWT 0x04 0101 ES 03 0000 00 00

Figure 9. Vehicle speed recording
9. FIREE TR

DOI: 10.12677/airr.2024.131012 109 PNER ST IR YN


https://doi.org/10.12677/airr.2024.131012

HKE

6.2. {ZFEIhEENIR

TR BEIE T 4 B 32 B R G0 (BRI AT SEBR AL BRI E, AL LT T — KA
HOM Ko 3K LI X B A 6 B RS 1) s A A o ) AR B 2 0 1) e P S R R ARG FE o

TE— NI S, BATE— AT NERERNTUEAT M. X MEE AN 7RIS A
AR I RGO, AT NSRRI EAT B G L. AR AN RE R, FRATE U5 22 5%
D s o7 A A 77 5

AT NI B A T B s 2 3 N B 0 s T Ak FAR LB Y L A, B s e ST BV W 2147 A A7
fE. [FRF, HEAEEE AW HENE ST ARER . JNESRERT ANEE RS, T Rexy 51T Big
RO, BRI HOR X AME B RS, R G REERL S T 2 MBI S a5 B2 R
i, FRIEEHR 42 258 50 H a1 BT = R a0 E . XA R R T IR AE B i 4 o il A 2
EI T TH PR B E A AT FE I . FEAT NSRRI ILIB LR, RGURENE ST . R AR DU B BEAS P A AE
& SRS EE RS, FERRME X L(E B IR ek .

K10 s T AN XA R R I R . B aT LTS TR 2047 N H bR, LAz Ak 1 HoAth
R H bR . XL EUGHE— PR T BB K B RS A I BE 77 o ABATLASN e 0% 1 At 1R 1) R R R U Ak
T NBFR, R TE B A $E 21528 A0 19 4250 H b

XA UE T 5 B8 I8 12 28 IR BT E AR SEBR S AR i ShRe AN T SE 1 . @I ORIk AHVLANE
PR E IR, B R B 6% S IR i At 1) B AS PR I AT BE B INEE,  R ZE AR B 0 2 R A T 5K
B HE. R, XA IR TR BRIEH EAE X RGOS, BERSMH it IERRII RN, PRAE T
TR A

Figure 10. Obstacle and pedestrian detection tests
10. PEISHIRAT AR

7. 4578

ARSCEET XS A N PR LR GIRAWT I, $EH T A A% T ROS2 RETHH RETR
ARG, R RGN R R Z LT IATFUSCR, HX T G051 45 R G0 H R B A
A RIGMIZN, ARGERMAMEIEZR . R . BT 2 =208, ARC8E T, -1
APAFER, NER RS BB AR O T RS aL . X PG Bt A U S T 4 1
PR, WIS T HIE N R A B e

ARG ROS2 K ATE BAE4, JFRM CAN EBAGHEAT izl X — Wit E S B S A 2 2 rEm
2N s Z ADE AR TR T A ELELE R e R i amad, XeIrmEERYgETes
B REELAL, TAHT FUE L Se R FEE L], BOR 15 B AR AT SR
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A ROS2 RGHIMAF IR, ARG LA TEM LI LI AT 1B k. ML TIAEEHE%E
ARG, XM GRS AL AT HE S5 I RENS ST N REML BN A28 4k, (R 13RI 2tk

i ARG BN RAR S5 105 AN R AT N IEE ], AT AR A R G H RGN T
A T RERT . X g B PR — BRI SUEE QU M R Sttt ARt
T IR R IR 2 A B NIXT BETT -
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