28 AKX FEEE RoboCup H12EA

t SRR

2024 SFEFEHN

FETN: FIRA /NRIZH
WiH: FIRAMGE 11vsll

FIRA 7 HBRIPARE H =
2023 4F 12 H




i EHL & A K FERE RoboCup Hl s A H A 1 [ 5§ FIRA /N ZE 0 FIRA {77 SCIH 5236000

H =

RS L E == 2
5 3 N R < A 1
T TEFEAVATEZESR coooooeeeeeesseeeeeeeeeesssssessessssessssssssesssssssssassssssssesssssssssessseesssssesssssesesssssssssssesesssssssssessseessns 2
LTI 3 NS 3
TR o NS 1= 2 e o < 3
VAN GE 57701 L0k - N 4
B FEFFNIU SR G TE I HEVE oo sseeeeessssssssssssssessesssesssssesssssesssssssessessssssssessssssssessssssssesses 5
G 115 N 12
pATE - 32 E 3 | 12
Tt BT oo ssesssssseesssssesssssssssssssssssssssssessssssssssssssssssssesssssssssssssssessssssssssssssssssssssssssssssssssssssins 12
BHEE: B2 BEBMILTEAE VAT covveerseeeeeeessseneesssssssseseessasseseessssssssesssssessessasssssesssssessesssssessesssssee 13



W E AL N K ZEE RoboCup HLa A H FpR o [ 28 FIRA /N2 FET0 FIRA 177 .10 H 57 38

— WETR

FIRA fiH11vs1l Hlés N EBRHBEAEE bR, E PN EERRII L OA T RE, X
M EFRAEEES . EA KPS AR PR AR AW MR H 2 —, 8FEA)L
+ T EAARE N BRI A S N FE . FIRA 11 vs 11 1/ EHLAE AL BRZ R0 A8 L Bk
LR ORI, BT BORE A e 27 el TSRS B, IR e A8 CARAE B ARARGS
AL LL TR RS IR AL, /R 5 SR AT P iRk, AT E S, ARt
FA IR IRE], 7T IEIX A& T, WA ARSI, .

1. ZREEREIG. R Pl BHE RIS RE

2. NODHEBAER: A NfE R, PSR, BT EM A B
o, HEARZHE, BRI, A e e ;

3. DR, BhAE. ZHLE AR, IZSRE: Hlas ANisshse
R (S IR YN Ak i IE

20 H ] DAR G (2 3k N\ TR R ER AL E8 N R BREER Y K JE . FIRA 11vsll
PR ML N BRI H RN R BR ISR, MBK, BoRE . SNz H fedd =
AR P WK, BEFESEE R, e se IRy B AT 71 5 58
71 RmE AN EAE SR SVAIERIRE ST MRS 0 Hr il AL g o i) L)
WL 2N E bR R Re e m AR AMERIWT . Uiy B2, 5. BERKE S E RIS A8
73



W E AL N K ZEE RoboCup HLa A H FpR o [ 28 FIRA /N2 FET0 FIRA 177 .10 H 57 38

= BARREEHSRRS

21 BERZ RS
A B,

R R,
%

x4,

B FE 4,

22HAREFERE

BTN BMAL,
o bRe BE

/ML, A% 13307119340, HFAH:
|

WA AN

HURHE R 2

W IRV T K 2

B2, HiG: 18986124970, HB4E

FiFH IR
X LARERH B
T4 P T Bt

RS E Tt APNES

luvozw(@cug.edu.cn

: yanglq@cug.edu.cn



W E AL N K ZEE RoboCup HLa A H FpR o [ 28 FIRA /N2 FET0 FIRA 177 .10 H 57 38

=, BRAEEXK

3.1 ZHMMEEXR
3.2 HLEAER

AT H fiH E LA N RFEI SR E , AR FAL S FE TS BN 53 2 0 L 38 20
H B E AT

ALH KA EALEEN, PLas AR DA 5 g, W AR
Ko

B SR A 1 2 T B ATHE AR 44 1) [R] IR $2 58 B A VIR A BB A4 i 4y — A S
P e EMRFE ( 24035234@qq.com) ,  AFEAZ TG UAEM BT P A B & LE TR %
PR VIEM BN B EHE =0 C FEEAEY] TR VIES R 28— 370 i T, 4
RSP RN 58—, ARERMSELIRBIRRD -
3.3 FARNIESCRE R

oy DIIRASH R

OBMENH, EEAIERANH, URHSENAEE, BT REZ 4 word
SO AT LA A AT A 3 DU I DR, S SRR AE SR, ISR RN, 1.5
78R, NRELRUEARR U HA D> T35,

QP NSRS RA DI RER RN CIEHIMAUR/NME 10M BLR) , FEARG
SRV HESE, Seif LSRR RS, ICRNAE 2 73] 3 bz |

VLI NI EAH I RE, Realamid, FoRZ 2 ) %S 28 BABA A 1) H 3k
G, Areibae, ARESMBATER, SN R REHEUN LR TR . FEANB NERE
TR LR, BRAT IR S A% ] SR S5 AE STt RS — AN T4 pdfES A
CIESCFAR RN, 1.5 f54TER) , RS ELRIEHRRSE M .

ARy RS THIEN

T 3 FZ i E B s S AN EPLEE N KTEFIRAJ I H 3R 21 B
YISO, RN SR AR RAE AR (0. SREGERER C jpg #%30 HD

E 1 BASFATERL - RIEBMER,  TXT SXF%

T 2: PR jpg UMEAERGENG, BrA jpg XA SM, & NIF0ER
10--50 7> (ALTEOLHBARZ R FHETRE) -

H=wr: sTERUEMIR R



i EHL & A K FERE RoboCup Hl s A H A 1 [ 5§ FIRA /N ZE 0 FIRA {77 SCIH 5236000

I3 SR E B B DR A TF R 20 5 BB AU BRI 18. 5 1
TR ISR CRIRUSIRAEDIRTRL, AER OIS .

. 28 ANRER

SIMARBUAIE, GG FHTHR 2N, SHFEISA.
h HARERFALATTRH

T A FET A LA o] AN AE 5% L e 45 R AT IQQEE: T E ML 28 A k3%
FIRA{; E.4H (820207623)

EHEEAKIEFIRA(S
NiZB

A—ET#E, AL



HhE LA A K FERE RoboCup HLEs At FAF Fh [E 3§ FIRA /N ZH SR FIRA 17 B0 H 5w 8800

VAT - 375 YN T %)
6.1 tL 3B

ARFRIE I TR0 A, CEBR el i ch R ZR 280 U5 3 it LRI 28—
S (1022 ) 8B S e R L 55

6.2 LRI MULEA

1.

104 B, & 488 Nis-6400 8G 1T GT730 2G M &, 7 # R R T

1920x1080 , 17 UL FE~es, 8G WIEITHELRL . ¥:E R 8022 Windows7 2 48 5L

DA
2. —HULR
3. —HEAG
4, —EIHEHL, A4HK—H, ZFEI0L;
5. 305K T, S0EH T

TR % S RN IR AT 4 B IRy, TR IRt &R 2



W E AL N K ZEE RoboCup HLa A H FpR o [ 28 FIRA /N2 FET0 FIRA 177 .10 H 57 38

B REMNER 5P brdE

a. FEMNWENR

7.1 LRI 4R T

LI, T L TR A T 1 2 L TR BA 44 =B\
12 EFE
721 HHRSE

FEI BRI, R R 1024576814 2%, 4 5ME & 58 Ik 5 (0 R 3G .

FE S DY f 8] 52 DY AS42x 4245 38 10 55 1 = AR T DAGRE G0 3kt N A%
Clock ROBOT SOCCER SIMULATOR
0:00 Break Start Stop Repeat Referee

RighfTeam

-kick Free-Ball L Place-Kick RPlace-Kick
K1 i 5Bk,

7.2.2 3 EFRid
723 BT\ MNE&ESX

ERITR/N 2004015 35, B BRI . [T RB AL TERITRTEK 20018 K1
B T AR T BRITRT R S 9395x 10015 25 HIHK 75 T X 38, LA A2 B & R s [X 45,
SUEIXSCPAT TR K 12318 %, BH TR S S 28K K.
7.2.4 FIRKX

THER XA HEER RIS 395% 10045 2 1K 7 72 X 3 2 L it I [X 33



i EHL & A K FERE RoboCup Hl s A H A 1 [ 5§ FIRA /N ZE 0 FIRA {77 SCIH 5236000

7.3 LLREE

7.3.1 A

LB N BRI Y, BAEESaEr, RREL105 8. LUIRIRIH R4 H
BNTFEE e IR —SCIRBAAE IRk B R A S L, ARSI UG T b3, Ik
S E AT PAER 5380 EAEI 2 R ER AT R HE &t AR 2 LU R, JUPKE T G LL 28
PR . HridN0: 5.
7.3.2 HiF

AR HBOEEIL, RA RGEH1k aeE .
7.3.3 ioHt

DA B & B RC R 28 A
7.3.4 RTHEIEBUH

i — 77 LR RTS8 R0 B AR B35, WAELERBA P AL Z3 L. Hhorid
NO: 10,
7.3.5 KT RIS E

NIRIELL R A IE S 6 taE, RAavrhip R S E e G i 2875
AF R, EERAATE e, BRI EH BT .
7.3.6 HLIEIREHBUEFE

BRIBCRES AL, LTS AR o R AR VF R R AR s, 25 A BRI A SAAS B S ) B AT #
TEHU, AL TES, BohmRE S NEUE L Te s .

7.4 LW

HALE T HIEL T EL2E i -
1. i ECF G H LR
2. AAAHRIPREOURAE, W EESIER, RAEFEH.

7.5 5FI TR

IR —MHLEALL T T RERTTIXN, BT TR (— ML Aa 2T
50% £ TX WHUAIZILE ALETTIX N, X — mi RG] GOoRFIW. )



HhE LA A K FERE RoboCup HLEs At FAF Fh [E 3§ FIRA /N ZH SR FIRA 17 B0 H 5w 8800

7.6 LI 46

1. FEHEEIFAGHT, JFERACAT B LESR OO P A e, S B ok g . $eh
SRBE R DR S 3R A3 TFERAL o

2. EEFRIFERES, X5 B R PR A E

3. EARIGANREIITER, DLREERR G BT R, BRICE RO Ab . JT B
J7 Wb R BRE BN T A3 BE AR WIATT 3. RO 5, ELIREHITS, P
APLE NI B A28l WERBOTESED 2 WARBERFERIT Y, R A — e AL Bk
RGO PR, K XS 5 RE AL ER

4. HIIKEIE, WA Hi.

7.7 BLFEER

LR AR R S 3R B IR RRAE Y, BN, #H . RBRARSRA S
Wl FH AT T AL

7.8 #HH R
LR ST A IR T, o R I, X A S BRI
7.9 4

7.9.1 S

RN TR [T BRR 14553 EL R A SRR 2 BOR E -
7.9.2 AN

=38 =05 P90, %,
7.9.3 VfRAbHE

VIRIENS, 75 RIS R 5 BUE L PRI OL R R I 28 e k11 o
HLIEAER DS Bl 2 ks, I 367 LRI % 1703080, I S8 45 dUmy 2 L7 ik
I ERBANIE R o 5370 OIS B85 T PR F1 5, X7 43 L 370 s BROR e R e 17

TSI = E B, RATERE M TR ARVET ¥ L, FITRENTIX
W, TR AERI AL B 2 PR . BHI B2 g, SF 0 R] BAEHERTTIX . e
A TERE DAL NEEAT, BERCAIRINE AT AR TTER . BRIR I BRI X B ) B30 i
JG 15 TR A, AZTTERE AR R BE 1 TTERBA SRR J7 53 T b AT 470, 1

7



W E AL N K ZEE RoboCup HLa A H FpR o [ 28 FIRA /N2 FET0 FIRA 177 .10 H 57 38
BRIA G355 T 145 20 8wt =7 1] UK RS A BRI IX B 25 o — ik §i1 8K, X0 HAL A RANGES
535 (R¥FeERE .

ROBOT SOCCER SIMULATOR
Kick-off Break Start Stop Repeat Referee

Penalty-kick Free-Ball LPlace-Kick RPlace-Kick

B2 RS ERE ERFIMLAS A A B
fE 4 T MERZ RN TR O F, M B FIERE, — 7 ifkaR,
Sy AR, MR o . AU S ER IO R R A S, T e
i s

7.10 Fi¥Rk PK (PenaltyKick)

FE R BIEOLT 11 AR

L. Bisy A2 TIPS AN (32) FEABRTTXA (IS A2 T50% 7]
XN HOAIZILE ALETTIXPY, 3K s A GRS ) o

2. BiIFTAEZT=A G4 BN NBEATTERIX. (— PMHLEAZ T50% £ 1T
WA IZALE NAETTIX Y, X il RG] FOR I o



W E AL N K ZEE RoboCup HLa A H FpR o [ 28 FIRA /N2 FET0 FIRA 177 .10 H 57 38

7.11 43k FB (FreeBall)

FETTIX AN B2 18] H AR SRy ik 1080, )ik I3 9 —H.

— ROBOT SOCCER SIMULATOR ——
0:00 Kick-off Break Start Stop Repeat Referee 0:0

Penalty-kick T LPlace-Kick RPlace-Kick

K3 rERZ BRI N AL B

7.12 FEREF AFIERAIAL B

£/ 4 A BRI, BRE TN S ERAL BB 1THEB). 2T BRI
A5, Plas NP R e

7.13 8K

46 R Z B LT RS 252 B BT SRR BRI T . SR, A RS L
HAe I AREA, H B TS0 T LT 53R . 756 T HIE LA A0

R ERIENERG DU A = f T M, BB 4k

R — LERGOK BRI, DAE T AER DA A 52 TE 725 2 BR

AR — SCERBAB S 0] 7 3K 7 A 3l AT e I L 38R B e iid
A T5E TR AT AT LLYE RO IE R .

WR— RN RUFAIRAET TIX Wik H OER R AARTTEE X, & s s ERIE R, M
T BE L% 7 BR, KA 50 LR 3K



i EHL & A K FERE RoboCup Hl s A H A 1 [ 5§ FIRA /N ZE 0 FIRA {77 SCIH 5236000

7.14 TEFTENFPHE:

ELZRHIBEAT S 08 T B BRI SP M FT L ZE AU, [ e 3R 52 2] IR 55 2% B2 400 1 15
HRE AR . ARFIAZARIAT NEA NI | A F3a KT, IXAEHFESD
SRR AR IR

3R AP IAT I

A8l FH AR IR BA B P PRAT ARG 2 I L 2%

BREAEEAN J WA 25 B 40 BR G RGA B = AN B AN E4, idE Rk 4 (U5 B ERIA
5 PHZE;

— 77 BREAA B 10 5% I R IR MR PR TR A 25 B A4 X6 77 BR DA R 45 R L
X 77 ER BA P TE 5 38 1

R ATAT — AT R A A5 1R . LRI SRS — B L3RR T R I I
FERAER, MR it e A-FSa Z8 I o Hpoll A2, an SR 1)) 07 3K 53 S it IR 1k
AR FR A B 1 3 ) IR R IR S5 A AR A 7 SR A AR ), BB —RA A
TR

SR, FATAY BB — SORBAERREAR P 5 G+ BRARLIZ B BRI B o A 2R AR XS {8
R T EA SR, G IR Al LE 282 Sl st ) A0SR — BRI SCERBAAE L
TP TAHBAFRTE, B AR LB IZA RIS 2B . WUERIE SR AR
St 1A SEARRIFIN,  LUAREE Dl A B IR AR A A

b. ¥4 bRk
INHBENR AT IR 2007 b e, ME—f3 =4, 34, fi—9

G5y BAFEIREOLT , LTI i E HF 4, O RO KRR B

BERREL, DA EARARR AR o A K, W A kg

EE oy 2%

ARG
NS4

5 (A:B)

RIEAR 3 5, FRaR 15, RARO0 L

A REF B A& 5

10



i EHL & A K FERE RoboCup Hl s A H A 1 [ 5§ FIRA /N ZE 0 FIRA {77 SCIH 5236000

o

ARG i 1 2 3 4 5 &t

11




HhE LA A K FERE RoboCup HLEs At FAF Fh [E 3§ FIRA /N ZH SR FIRA 17 B0 H 5w 8800

AN HLERAEK

FIRATFL11 vs1 17 & B0 R ERHLEE A«
L. FEREFEH

AFRHEN T BMEXSPIRLE TR (7 LA N L BRI IR A ZRRE 20 0 = B Btk AT

FBrBOV N ZE, P M R g By L, JFARYEIL AR OR LE 3R
JRGTRERNTBR, P A B 70 B S AN A . ANHSEREH AT A E R 4
E/E

B BONEIRTE, BB I, AL — 5B — GURRFED it
ITIRIREE, MR S0 =F B3k,

=R BOV R IR BUmIAZE, PRI TR LLAR 2 (1077 30 E A S ML 44 I

T BN B

o

12



W E AL N K ZEE RoboCup HLa A H FpR o [ 28 FIRA /N2 FET0 FIRA 177 .10 H 57 38

fHfF: SFEMEBANERR GRED

HARys AR

OB A4
L1 541

ZARNGLL: 5k=, 55, KILA2RE, MU ASh LB, 20210 H s etk ek,
¥ 2 I120224FROBOCUP FIRA{j AL — 456 3¢: 202240 4 [ KA L 1 i K384 21
AR SR DU A A B AL BRI UL 5

ZaRAG12: 0, 5, KIL¥EL, HRALG AN TR EE, 20219000 L%
At o 20234 B R FAE BT BRI, SRARE R =0, RERI AN TR
B LI

RSB0 Th, B, KIL¥EL PUS Aai2RE, ERRIEE B R
SV SRR £ bl S g (B7AT RS DTSRRI INRURI €y R £ 2 i saa RS DRI
B R IR 8 2 4T 5K E AR ST E L 3T H AR ST
VIR FHE S THRIIH BL R 6B R A R H - CRRF AR SC18%E, HPSCl
WIC3H, AR AL RI45T
1.2 LLRTI S 384

AIBAT- 2020 FFEF4EZ b E LA N RS RIHLA N SREEARI, 2022 SF IR 2N
HE LA A K FE FIRA 175 Svs5 B H, SAJ5 E 28 =553,

>

1.3 HIBAFETT: www.yangzi.edu.cn/robot

OLIEING 1 F WL N

2.1 X% KIT2EFE11VIL.mp4

2.2 WAIBEEE: http://bilibili.com/yangzi/robot

ORI 1 SheF

AR A BAZ O BE A R PN 383 K Lo SRk AT B A R, 2 BB AT

1. K R BRI R o0 g B S 4

2. PR, THERERS N A 1 JF 70 LA B AR B M 5],
A0 e 1A RS AT THE

3. KPR R 15 AR, AN gER T, TRk A E .

4., I E AR AR AR T B AR AL B, IF S alim i B R R T

13



[ HLEs A K FEE RoboCup Hlas At A o [E 2€ FIRA /N ZH FE 00 FIRA 477 510 H 56 28 JUU)

ESEINLEE N AT, BLAE) A AR E .
BEXP N3, AT 0T ot
1o BEXF s i JE R, TH R R AR sk s, R Y B4/ B H bR mALES
N BTSN 73 o JFRG ORI T2, DTS B DR SRACR .
2. BRI S, R FIVE R GElEZ AN BN E) , it
i
3. 9 T EERP S TS T 0, AERRES R TT ST RBGE, ¥R BN TE5 R
4. BEXTLEZRIAFITEOL, 51N R BRI A2 15 7 2

pui

Wy SRS IHIEY]

& O

020¢ B E ALK EROBOCUP A Rad Dk
2020 ML B AKE

<G> =

Lk 20208110198 —228
A N
AT
¥2009R010A0004
| |

FE2020 R EHLE A KT, HiG
FIRA/NEIA- (U H5vs5T H

IRAEF H 3%

20204F H EALAE AN KFE FIRA/NEYZH - LA SvsSTEH 463
20214 E LA AN KR FIRA/NELA -5 HZHSvsSTH — 554
20224 HHEHLAS AR FIRAZNRUZH -1/ LA SvsSTH 553

14



H

HL#s N KFE RoboCup Hlas A\ tH SR

£ FIRA /NRZH ZET0 FIRA 17 EI5 H 3228500

Sepee —

IR
2\ iﬁj: o o

SEtHESFEFHELRETOUER

B/\

DURRIE AR R

SEABT B ARESS: —H. . .

Cleaning Robot

10200

RESFAAGREFSARALRFHABTHIVE, ALRTFHHA. ALEN
tHgRacFakin. FHASRS+

LAt HREZHAZBRL. +HAAKS. Kir.
RAHHEIASE, RE. RECLFFRoRAt T L

K. #

 KEe¥

K

o TEENLEEA

2020 5th International Conference on CDm[uuummumcmum Systems

Cleaning Robot

College of ~ Electrical and Irﬂo mation Englnc(nn & Southwest Minzu University, Chengdu 610225, China

com

Abstract—A small energy-saving surface garbage cleaning
robot was developed for improving working efficiency and
reducing the human resource consumption of surface garhage
<leaning, the cost of surface floating garbage cleaning. This
article expounds the robot’s hull structure design, power
module design, garbage collection module design, image
transmission module design, and basic performance. We
designed a robot that ean e deployed to expand the seope of
garbage collection at one time. Simultaneously, we added four
motors to provide greater power and added real-time image
transmission techuology to ¢nablé it to adapt to more and
more complex water emvironments. After a comprehensive
inspection, the robot can collect 4dm® of garbage on average
every minute when the robot arm and the four motors are
powered to provide power, and it can also collect garbage
within the range of human eyes. can be completely
retained in the collection metwork when the manipulator is
closed, and the efficiency of garbage collection is higher than
that of ordinary surface garbage cleaning ships.

Keywords—Garbage Cleaning: Four Electric Machines:
Raspberry Picture Biography; Intelligence

L INTRODUCTION

The problem of garbage pollution on the water surface is
becoming increasingly serious with development of
society. Water pollution in parks and lakes and small
reservoirs, especially beverages, plastic bags and other white
pollution, has caused great harm to the water environment

After investigation we found that the current sites for
surface garbage cleaning are mainly divided into large water

small water areas. There have been many studies
on surface floating matter collection devices in large waters,
and large surface garbage fishing vessels have been designed

collection devices is relatively small for small
urban landseape walers, rarrow
aquaculture waters. Although some cleaning boats for small
waters have emerged in recent years, their efficiency is low
and they cannot adapt to many surface environments [2].

15

i, the propertion of floting otjects oathe suface o
the water is large, and floating depth is about 0-15cm.
Surface waste is of a variety of types and is generally small
in size, The waste is mainly distributed in waters farther
from the river bank that are not easy to clean up. In the
design, it also need to take mio account the above situation,
in this regard, our team proposed the following targeted
solutions:
The collection port should be extended as far as
passible to less than 15 cm above the surface of the
‘water to ensure efficient collection
s Add a graph module to improve the abil
upgarbage on water with poor visihility.
Afler consulting the data, it was decided to choose
the double hull structure because of its better lateral
stability. Both sides provide buoyancy to the hull
and are connected 1o the middle garbage collection
box, with a central lying device placed above the
central hull
‘When the hull is folded, the overall size of this
surface garbage removal vessel s 618mm x 750mm
X 460mm, after expansion, the overall size i
800mm x 1200mm x 460mm, it is mainly composed
of 1.5mm aluminum square, 4mm fiber glass, EVA
large buoyancy foam and plastic flat net. The hull
material uses lightweight glass fiber and gives more
holes to ensure that resistance is reduced without
any waste.
®  Design a collapsible, [3] reflux-resistant device at
the front of the hull that prevents garbage flow and
improves the efficiency of garbage collection

B Overall Physical and 3D Maps

to clean
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