Et+hEEMRFTHENEARNTERARKSE
E+hEEFRKPINFZAKRE

2D {FE4A
bt 285 AR X = A0

EFREENBARMGERARKRFEHEZS

2022 £ 3 H
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1HFEEK

WA R E AT KGR AR RN, KFEFERAFRRBRR LW XE, KFHAE
MaEAUES®., AW EM, ZHAATEREMNEGRA., KTM (B, K
EERFEWN . RIEREF e, HEZIRR P b £ AT B3R TR BTz,
= RN e R T AR ARE R, B E W F R HAT TR RAY
7, I LAGRBUY 4% R A B H R B AT

TER, BHEABNEAZARNRER T LIED T HFABNEANET L
B, NEFHEIAXTHENZEANEAFRL, 2D FEHE XK G ERB L EF
MALLETEH RS RE, TANTFELGTENBEAE LT, LE. LHWESF,
FEHENZEESRETFNREERT, EHELOACHFEAFERETE, UEF
SRBFHAREREE S, BERFGEA. AN ER T, HZIAXE AR
EHT B R

2 Lh G RYIRLE R

2.1 FE&EN

2D 17 F A H 3 K LK FALE A KB L3R5 B 24 2D Bt (Underwater Robot Water
Polo Game Simulator 2D Edition, URWPGSim2D) #FE A EF &, HE R AR
FR %-3% (URWPGSim2DServer) #1% /3 (URWPGSim2DClient). HR 43 & #iAA # b 5%
N5E, BHERANELIRBRER, HE/ mAREHUEANRIREL; ¥2o
ARE P AR RIN, WmEREFERSE, TRITERRTE, mRHmAEREK
HR,

2.2 BARE
WEFEEAZTT PC MUK TIESE, EEHREZERW T X,
BOEYS | RKEE HHEIE
CPU Intel P4 2. 0GHz B [E#4%k AMD CPU | Intel E7300 2.66GHz DAt
N 256MB 2GB =LAk
£+ X # DirectX 9.0, Pixel Shader 3.0, 2% 128M =Ll E
&:3 10GB 80GB = A b

2.3 RAFE
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BAEA S : Windows 7 X PAE. (Windows 8 gt & I A A el M. Windows
10 PREELFRAECERFATITO

2.4 BREAT

2.4.1 REFETE

1.PC HLEk TfEsh% % Windows 7 K UL _E#1ER 4,

2. WRBRINRELY (FFEAFNBEAARE T W) HFEAKETH
http://robot. pku. edu. cn/simulation/platform. htm # @& DotNet3. 5SP1 (iZ %k
HaEEXRT SPl, HEERRAFERN, B MR EN X T K FERMD
A1 XNA3. 1.

3.#% MR 2018 B g & M AR A& B &3 URWPGSim2D ¥ &, 407 Hy MRDS 4
Prfn Excel ALFENEE URWPGSim2D — 4 3 4F,

2.4.2 ®EBTHRX

URWPGSim2D 342 #t Local #7 Remote #FFIZATAER.

Local ERHE S ENEA THEEKXILELE, ZEARFEES MRS
3% URWPGSim2DServer A2, HESH M DLL XHEBEM SR mE, FAEBITE
TR m T EBAIELTR —HEE,

LR R FE Local A Remote K —i& —, Remote # R F 2 B o — 1K
- H AR A T AZ P ok URWPGSim2DClient. exe #42, Z P B4 B fr Y pik
WERTE G ES SN AR E K, Wil IVS] LETEH, §FLESE5WE
BEN 2, FERY 2 NEF SRR, XBE P mHET UL §ET T Lo B,
AUAMEAT—60M; S UMRSm#RETTE -8, Tt XA W
WA EM, FTASRNEN RS T ERIEES BT HE 5% # 25 | Fi54T.

BT Remote WA Local EABER WA ANER, KA Local AT
5% Remote MA TEAHBRFEZR, AUERESFWNEHATENRFB
T,

2.5 FBERERE

2.5.1 T EFH

FEG A 2D ERE X, EMfR Tl kAt A -, wE 2-1 Fr
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2700

;I

2000

- P Y o P

550 | 950 950 L)

K 2-1: 2D fF EF & KusErm (F)
(1) A3 E~: 3000mm*2000mm.

(2) FRITR: 150mm*400mm,
(3) #X R~F: 400mm*1000mm.
(4) FOREF4E: 200mm,
2. BT R4
(D) BFHLAF A LIRRE, WA N XHIEFE, FHTAHZBERM.
(2) AEBXHEFWMEEXHATE, ME4AH0En, FE4H0E-1,
(3) EEERRLEFRHAO0, X iFodlRE AL ERA L %N 10 & F,
MR LR, REFRELSHELRTAR, AFEELT A 50mm.
2.5.2 hEANB&
FENEEE 2D AR X, SMMR T EENE A LR,
L &M —AiRaEL, —ANEFERKR, = g REERLKERNEEHRF
R, —NEKEFRE; AANEA=-AVKE, wH 2-2 Fir.

\
)
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B 2-2: 2D (FEA
2. R~ AL EREN 22mm; AARERL KT H 160mm*45mm; #E =8 E

MW AEFER Y RS KA KA 45mm, 30mm, 18mm, &/E— MBI LK A Sum,
=AM EARK S 88mm, 66mm. 55mm; EEEAIK A K*F N 60mm*Smm; 2 F
MNEAR L AT ERER KL FEHIM, AEFEALKESF A 60mm. 40mm.

JHE: ARBERIALE, - XWEFENEEREHE; & 5%F 0
BERIANEBEE; MHRITEF, F—FNEEKFERI\NAE G,

2.5.3 fE AKX

fr Ak 2D AN —AEP, &N 58m, wE 2-3 For.

B 2-3: 2D {7 H3k
2.5.4 FENBZARMA

BNk, SEHRHENEANELEREINENGTENE R EHE ALK
HY H 2R T E AL R L

2.5.5 fTEHRITE

BT 2D fF AT E R A Gt E 4, HRTE REETRE 10 904, 5 o4
fu3 o4, mAKLETENE,

HRTF 6 MRS smElite i, BR S RN E AR, BREMLY 1 P, E
B REE 1 P, AR T: dEIE L4448 (10 2
@), REKETFERZWNHERAANENMF AT AHZEDH (0 100 2, %
¥ 2 F|Z T E K5 & E#% (10%60%1000/100=6000); H F&F &% F — N F 4 & H
%, MBENRTERSE, ENEAHRRE, BRAFIHWED K, HEHNE
Ak “ha . PP WEXEFLTR.

2.5.6 FREWEIS

WETF GRS HiTo M, R 54 ERENE XN ELHESE, &
BAN 1 4. WEEXRE TS BNETENESENLNELE. H2TEH RS

DRENSHA NS EA T EBR KL KRG GELEREAND,
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3 LRAR

31IARRE

3.1.1 AR A &

EXLRINERLOE 2 2%l 5 45 KNA, WAFRENK 1 £,
BT,

1. #% P& URWPGSim2D F & I % 5 5% K us .

2. WRBTRE — LR RES B RNEE P 3 mE L FE K H L “Ready” 84

SHELBRFAFESRURFENHNREFTEL R RERE T EL “Ready”
4

4. 5 FANR G EEHE T EE TS w58, 7 A% BB K 3838 o o 2 A B Bk R
TR, WEEFE Al XHEeTHARTEHARZEHEL: UFRE N XMHE,
UE+Imgd dll X4, AZaBTHT AEEERAE R KR ELHETH
o

3.1.2 &H

EFLRRE —HH, HBRFHT,

L BEWETE: BARSELEENE P R 7 EE T AR,

2. MRS ENE: BTE5RNEERLEF HmBR N FEREIH L “Ready” 38
Ay EARESRLERGEHEN, Y5RIEERESRE, HTHELHRERTA.

.EAIERE: REAAKUEGAG UL ERENTE, EHEIEPE
Al “Pause” . “Continue” f# “Replay” #&A4% (¥, HEfE It %, ALE LT
12 5 B & R R R

4L IBEKLWERER:. GHUEER, EXFE T2 R LEFTWRER, FEMHL
ZRNEREE FHI.

B.AEMANFESFV: WERBFEENMEALESF W, HASFERERE
Bk, BALRRRELES; S2ERNESHAEELEF N, RELZ 4,

6. KR EFAIIE, WHANENAKNE. BN E, 2458 E 85,
Al —#RWEASRINEEHLHEAER —DAHTHE;, EXRETEEFHELE
BN HUR & 4 KN A S AT K

3.1.3 RMtkE R
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AFEHE, ELRH—ERERER, ERFTZMRELFNFRAEESEAT,
3.2 REHE

3.2. 1 BRI

AEREELE, HZ2RERLEFNEEERLNEARLFETE & E,

MEATREFNFEMARBER, HEA T AT EE. FERHFREECEE 1.2
T REFERE” KM PC NBRIfHED 1 & (L5FENENEF smfo R 5miE
TTR—8l), 2% 3 & (E5RWNMWE P wmRF w4 8247 T AR ERD;
ZHURFEA—E; RENBEOED LA, E£ 440 EHEIF RIS KAFEMBREA
MEREED 1%, 2% 4 4%; BEHES T, BHREEETEREN: “HBER
B” BRUEMAK PC AL 2 & (REmERETT—6HE, | ARENEFHEAT

THER-6ME); REAREA—E,

3. 2.2 AR M

HAZ 2 ZHE AT R HEREZ RN IR F R

3.3 WERE
HOHE SRS ] JROATE MRS ] fE A ZER (R BMRR“Ready’
% F L 3635 e T 164

K 3-1:

2D 7 EIE tERAR

[woriab s ek (Hogemi B g p

347 B 45 TR B 3% UHXHEHESE
bl 3% &5 3 4 R )
“Restart” f54 = #H K “Continue” #HH % “Pause” R “Start” 45
B RS i ST UG 2 4k st Eh 3 F5 4 EiE b 3¢ 2 JE B3k

7y
\ 4
SRR E R LRGSR E
FE AT ME i L AR WG
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4 LLFERLE
4.1 2D B EAEFIE

N N

K 4-1: 2D 15 E A4 Fiksk
4.1, 1 SRH] R b 5290 0% HH

L 3 FIBSEE

HRAA: 2D HEAGHRKTERAEHGAGH, & 2 XRESE, X
AL 4 £ ENER, A2 3 MNERTABBRYA ML LETE.

2. S NP

LT3R A, 2 XImE AL ENESE, | T HFKE, EHRKE LY “R®
HWF” Ak, WFHAL “BHF” Ait; 2. 3. 4 SHELVENAE, EHFRTY
“BRBF” A, ERIRA LY., P¥EFILEETR, EEEFTF, THIHK
Z, aea TRk EhEE, EeeTRKRENER.

2. M EFRAZREFHEEYRBAEER, EFHERYHNL KA
400mm, 2 & A AR 4 A A (0,0), (0,700), (0,-700) .

JLHEFME, HE T REF” EXRLWRA T, REFHEBEH TN “%
BE”, GFAEE CBHF” WEY, Hib#Hg oy “REF” AEHTF I ‘%
BF”

4.t et E R B — B, FEMRSmEEHIEERT, FEFHLK “Pause” #5
AHEWE;, BABRNEERARBAINEALEY; HHAKX “Continue” 54
Bet &,
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. BT A Fr, FEMFmBEHTEERT, HAHNLELER, W
R4k

6. ¥MAMHEE (VCode) AN 8, kA MHEE (VCode) AN 15.

4.1.2 FAHN

1. ¥ # R

(1) Z#EFFHYEFER, NGFHTE L FERE, WX HAE,
(2) BREZFEFFNEALLL, & XA TR H %R iE K.

2. [ FR B 7]

EREE N 10 24, ETEFE 5 a4 KHELGH, SENFHTRY
HEARE, RABE TR 5 24 BRAEEM—FREAL, WERHARERETHK
B, RERETHEE 5 24, 3. HoHN

(1) #%7 “VEF” S —kd7 “HBEF”, X7l “HBEF” T,
WRATFRE, #EFF L. “"REF” 5 “BHF” MEZAAET TS
L Er A kB E, BHAZAAHETE, WaErHLlEx, #A#
F B RS KB

(2) BEfArofE: BHE, HERE (10 24) AR ZHPEIME; &
SHEERERS R DERE, E/SH 0:0 RELHEBRERS A
B, WA AF R,

(3) B E, TR,

4.1.3 & EREATR

EE—JUREXRZ G, 2N HETHENFRET. WERLIFLRRE., £
WHETRE, EREALEERHBTAT (RETEFHLEREI.,
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4.2 th EA F#HE

K 4-2: 2D fF EAKFH#T
4.2.1 SR K BN 3 A

FH: HAE,

PENE: 2D hEAFHETEXRAFEGEGH, 71 XNESE, X
B2 ZENEE, AR 6 MFEAK, 6 MEAFHATHES ML ETE .

He SR A :

LR, R 2 FFENER, THEGHEETHN; 6 MiEARE
BANERA, NEBITHIRFHE AT 0E 55,

2. M AT A B BT, WAMAERST, YRS 0 RPN AT R G
(HAFHFE A 80mm), FEMFmBEEMIEERTEFESL, HFEFKR “Pause” 34 Y
ZHE, #A K “Continue” 4L H %,

. HEI M, HEANE ALK NI T K BRI NA PR 5 B HAR F

4. BT E R A T i, FERFmBHNEERT, RABMALELER, 1t
REX,

4.2.2 AN

1. E iR

EXONEEGHLETRYE 2 AELRGNER, BRAFHEERRUER
KUK F SR,

2. B[]

10
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KB Y 10 44,
3. it AL
(D SR —ADRENMLH AR, 715, FOKLaAE, EEEN,
Titsre (6 MRAIFMKE NG, watlE K2, WHFELEILER, H#EHITKA
B 1))
(2) BffRE, TR ERBLEE, FAALEFHETEE, AL
B (10 290D NEL 2N ERM; FoMEENFZ T RE&FS 1 RET K
B 18] b 3R B
4.2.3 ZERGEAT
S ERE TR ILEE, FIEGELF b EARRHEAT AR, FAEHH R T K
B, MUERLHELHATAT.
4.3 2D T EHRIRIEF

N T

AL KRR

Teaml

K 4-3: 2D fF E#p ek
4.3. 1 SR K P SN 3t BA

R HHE,

WA 2D FERKIEETME RAMEGESN, d2 XNESE, XN
B2 % ENEE, A2 9 MEEAK, 6 MEMTAESEH AR ELRETE.

He SR

LAk As, 2 XIEE 2 FFENEE, IRCTREGH AL FFHER
Wy 9 MEEAK, 3 ABBARSHMATHHMES R, NEBITRARES N

11
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0. 1. 2; 4 MNREAXRTTHHT A, WA LTIME4KASRTH 3. 4, 5. 6; 2
MIEARS AT HHF LN LT, NEEIT2A%S N7, 8,

2. AT (EFH) HZRFEEEYFERMNKR ALY (Fid) WEHE
RERIT, A LERKTT CEERID.

LHEAME, NAHENBAEL B RENB TR, FIK, 417, HE.
FIT1, BARZEM EAIKIEH T AR E AR T,

4. e E # R B — B, FEMRSmBE LN EERT, FEAK “Pause” 8
AFELE; HARNEREHETIIMATAL ¥, HAK “Continue” 3544k
S &

B. lWAREHE H W A Fit, FERFmBEMEERR, HARALELER, I

4.3.2 FAHAN
IS L
(1) ¥ E1E b aRat, Mo F kbl 5% Rk,
(2) BARFFHRNUS, EXNEEFNEFTRE 1 REHFEHE
X, HBRAFHEEHEUER KR, REREHE,
2. L&A g
R BT N 10 2o4F, LT #3945 04 ¥, SERTHTREY
BhE, hEBETEE 5 o4, REEA—FREKE, NaHZHRELEKE,
(S EIE R
3.4 AL
(1) AZkpfE: #€3% (3. 4. 5. 6 FH) 14, L&k (7. 85K 2 4,
Eax (0. 1. 2 53%) 3 4%
(2) BEFATE: BFHE, MERE (10 54%) NEL %8R AR,
448 B U F
(3) #BFH: HEAKBEMS A (F) WKITE, £ (F) FFIMBAEL
Wask, BMRE—FUEAWRE S ATHE —WEXT, TEEITS
IR 2R ] A 404
(4) B, TR Ffo i f,
4. F R AL =

12



[ ot L s N S R KSR R

HAWEREERE, EXFLSEE, WHE DRt E AN —FRkE, &
To B UAL A F o

4.3.3 & ERSAT

EE—GUEERZE, PAEFLFEAREANERERNE S, FHELIILE
FTRJE, IR HGSRE R SR
4.4 2D PHEAAW

i

B 4-4: 2D 15 E AL K
4. 4.1 FH K RAN LA

& K.

PEEW A 2D 17 B LA ok T E K R AR 7 E 374 (3000mm * 2000mm) 1.5 f&
RTeyZ#, A% 4500mm*3000mm, B 1 XMRES L, XA 10 £17ENE
B, THEMGEARRA Ay EREEY R S L TE

2. S NP

L AR A, 1 XAER 10 £ ENE A, (LFF 77w MAL o & 0 B
+.

2. WHEIHE, | SHENZEAELEFHAMNKES, T%5FNMH K
BH MR FTENBEE RS RN ERE R HTEM, Be | SHENEAH
TRE, WRKTREEERERWIRAES R E 521k,

(1) FM: MEdRindr (WA 2022 FHFE 95 FEHRER)
(2) WWEFENB: EREANFENESENLZBAN T RATESE, 7k

13
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N Ol MEEZIHFHNER, @1 MEXFHER, 1 MHE
HER, ORFHAENZ 8 5 PovibBfE (LxaEl). mESEIRF
TR, MBS (FAEEHARE 1L AFEAE).
(3) BEEFNENB: £ B d s fEM B & /RN B AT R s 1E 24T R &
3. BB HFWEFZHl, WRWNERET K, BSFENREKFARA, K
&R, FEBHARE T2 ANE HEF 5.
4. R er A R B E, WwRWNERERT K, WHELER, BRARETAH K
Ao E M 2 H AR 2
5. ATEH B EF B REETERNANT B EE, FeRBETFRET AN
Hhee, TEARFHERERMBITMAFTZE K.
4.4.2 FAAN

1. ¥ #mg
WERTTH fE, T A BB,
2. HLFE A [A]

ARBTG5 240, HFRAEAERE 3 24, BHaENE 2 24, LR
AT —%k, WRIEBFIEEE.
3. lWEFH S H 100 2, o N 4 oy
(D £8 10 o, ERWAAZEM, AEEH, RAFELNE,;
(2) WAEFME 45 o, £ 3 FHATERIAERWERE, TFRE,
BH-—NAEE TR 156 4, B, 8L 5 Pio—4, Tk 5 P
% 5 Bit, ERkanfeinw, ®AEMGE, LeEHA;
(3) BEzfE 35 4, ERFEEHME, £b3
(4) FHRMEHR 10 4
4.4.3 % L REAT
SRR T REEE, ARA#TINS, ToRETAH . ELIIMT R
WG, 2HARARECHEL T2 AL RNERTHL, HEWRE—2EFED,
BIHFE - 2HF— 4, HUIERFKARE. &HHAGFH 2 FB 5 ZIm & 4G
REZRAB HEHSE. WRERE, 2RRLHLHTAT (FETEERESD).

2}

&EA;

é]\

2

4.5 2D fF ERE IR

14
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K 4-5: 2D 15 B g
4.5.1 SR K SN 3 A

B MHE.

PN A: 2D 15 EAR IR TUE K A A&7 Z 74 (3000mm*2000mm) 1.5 fF
RTeisg, AAEH 4500mx3000mn, ZH 2 XANESL, #HKFH 2 FHENE
B, BWFAE | AFENGEE, £ 5 MNERGFEESRY. 2N EBHEEARN
X RTE

2. S NP

LAt R, 1.2 SEN*KGHA, EUENTY “L&8” A€, 356K
A, ERERTY ‘AWML T AE, WELLTH¥T. LEFHKFTE
BAF, WFAEESTBRAR, THIRZ.

2. M EF AR A EFHERYRINEEER, KAHVEBRIHA NN
1100mm*100mm, =/ & 24744 4 (0,0), (550,950) , (-550,950) , (550,-950) ,
(-550,-950).

LRI E, #B T ERT ERENESNT, REEHERGFHE AR,
VB M T B, Eibddor “ERT BRIFAN AR

4. PR Ef B # R B —F B, FERSEHE LM EEETR, FEHK “Pause” 15

15
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AFELE; BARNEH R LT XNEILFT; HHAKX “Continue” 54
WA R,

b. W ARETIE # R FE, FEMSFmBEEMELERT, HAHALELER
FHER,

4.5.2 HAHAN

IS L
(D) Z#HEFFTE IR, XY EtbFE R, WX HAE,
(2) BRI AL, & XIVE AT E# R iiE K

2. bR Bt ]

R EE N 10 24, ETEFE 5 o4 KHELFH, SRR FHTRY
FIFME, KARETZT 5 24 RAEEM—FREKE, WaRHARZETHK
B, RERETHEL 5 24,

3. WA AN

“EERY F—RAEE AR B, RGEAFHEEITEH, EAFREIFAKE;

(1) B4 “AR” & “H£” ZRrH#NLL2RXEE, HENEE—2, £F
GHREREARMAFENL LK, RE—HES;
(2) “ANR” —B# A NZARB ARG B HITe, bR AND KA 8 45
A, b oA AR AR AT B R B E K,
(3) LTH¥gatE#REE, HEEHE R,
4. BEFURE
(1) BFE, AEEE (10 24 AEL % PRI
(2) ERE/HME, £HE “ER” RE—RBER “AR” BETE, HK
EE—4 AR KT eE ], DLk, FEE D E IR,

4.5.3 X ERGEAR

EHENEERILEE, 2BFEANME. AR ML ERRHFTATR, HE
2HUETRE, ATEFLEHKELAT

16
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4.6 2D 15 E s B

X984 Z:-1074

K 4-6: 2D 15 F =55 M EY
4.6.1 &R b SRH N3 HA

REl: HALE.

BENA: 2D TERGUEXARETEg N, & 1 XKNESE, §X0GE
—&EA, WA, HEEEREENELRETRESE,

He SR

LE—WE, alNEEARBEL, BaetaIAENERYELE, ¥k
1 SxkEE AL, REHFRHEN 1 SH, W 4-6 FA4EEE R,

2.5 —MBERE, HEHARKSE, #EFEeH LR = AEEVERYE
AR, wE2SHREIAAI, AFERHEAN 2 FH, wH 46 FEELBHT, £
%5 AR

3. AR B 8] 2 8 B B 2 0 5% B LA B AN B A T R PR

4.6.2 FAMN

1 B

TR AT U R e — kR,

2. AR B[]

HARETIE Y 10 4048, TR EEFLERE — KN4

17
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3. 14 A
(D) BRgk— I HBEHESRG%YE 5 2, AMNBAZTRZERAS H
10 4 K4
(2) WERBFRRDBLIWEBRAHNCHTIOR, HERKFEEHNE
o F A E AT RS
© 7B 2 8 X 2R S & AIAT 2 K, D S— ko
14 (FREEFYHETE, TR ERFL);
@ BARAREBRFINEER 2 4 (BERYAYIELHEX ELFME NS
THEd, ST, ENARD);
(3) EHHE, AIMNBREFHBTRZEHELER, WRELEREFN. &
JE 45 A DL BT 4 B A
(4 2%, HEERETHLEEANER, CREALEFFARER
ot
4. BE AT
WEREXERER GG H BRI EBLRERETERL RS, R
FERARGHATHT;
EREWHME, EURE AR E, FHFAMER, HEE AR
B 1], AR R AH LML
4.6.3 & LEREATR
EEENETRIEEE, 2RI EBELIFLERRFTAT. FELAHLRT
RJE, REFFESFLELRHTHS, RELTHANLES,

18



