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Synchronized Swimming Strategy Based on URWPGSim2D New Simulation Platform

He Mingfei', Ma Tianzeng', Xie Liangsong®
(1. College of Energy & Power Engineering, Inner Mongolia University of Technology, Hohhot 010051, China;
2. School of Mechanical Engineering, Guizhou University, Guiyang 550025, China)

Abstract: Aiming at the of URWPGSim2D new simulation platform of the 2016 International Underwater Robot
Competition, presents the realization strategies of simulation robot fish pose change, path planning, specified action, and
free action. This paper aims to fulfill the requirements of the specified action and free action within the competition
specified time, adopts the idea of time-sharing preparation, proposes the dynamic judgment and adjustment function and the
follow distance function algorithm, and designs multiple strong thematic and creative actions, which have got experimental
verification. The experimental results show that this method can solve the problem of cooperative cooperation of many
simulation robot fish, and the robot fish action can be highly ornamental.

Keywords: International Underwater Robot Competition; URWPGSim2D simulation new platform; synchronized
swimming strategy; simulation robotic fish; following distance function algorithm
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StrategyHelper.Helpers.PoseToPose(ref decisions
[m],mission.TeamsRef[teamId].Fishes[i],pointG,Cal(
pointG-mission. TeamsRef[teamlId].Fishes[i].Position
Mm ),30.0f,0,mission.CommonPara.MsPerCycle, ref
times);

decisions[m]: ZHaER ML E, Wk 1P
Ny B xna.Vector3;
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2 (-1 440, 0, 900) /6
3 (-1 308, 0, 846) 2n/3
4 (-488, 0, 405) /6
5 (-346, 0, 338) 2n/3
6 (434, 0, -204) /6
7 (610, 0, —263) 2n/3
8 (1391, 0, -781) /6
9 (1541, 0, -860) 2m/3
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if (Pointwoj.X > -1540 && Pointwoj.X<-1340
&& Pointwoj.Z > 800 && Pointwoj.Z<1000)
{
if(mission.TeamsRef[teamld].Fishes[i].BodyDire
ctionRad >  (float)Math.PI  /18&&  mission.
TeamsRef[teamld].Fishes[i].BodyDirectionRad <
(float)Math.PI/ 6)
{
decisions[i].TCode = 7;
decisions[i].VCode = 0;

}
if (dir2 > (float)Math.PI / 6)
{
decisions[i].TCode = 1;
decisions[i].VCode = 1;
}

if(mission.TeamsRef[teamld].Fishes[1].BodyDir
ectionRad < (float)Math.PI / 18)
{
decisions[i].TCode = 14;
decisions[i].VCode = 1;
J
¥
i BIF TS H5AMER A5 S8R int;
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j=it;
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public double Juli(xna.Vector3 m, xna.Vector3 n)

{

float x1 = m.X;
float yl = m.Z;
float x2 = n.X;
float y2 = n.Z;
double a = 0;
a = Math.Sqrt(Math.Pow((m.X - n.X), 2.0) +
Math.Pow((m.Z - n.Z), 2.0));
return a;
}
m.X: HAEAEE x Abr; SHEEM: int;
m.Z: Hirfar z kr; KA. intg
nX: HFMAMK x Bbr; SHEM: ing

nZ: HirfR z 2kr; Z5K0: ing

) FH 72) B e #Af  BR B AR 5 H b 1B .
322 HEiushtEeg Fos LIl

5 B “RME” S SEI AR AL, “ BRI 7S
LA V7L W R CRITE” s i L
R IEMIR LI . P 4~ 7 b Semg S B R .

-

B4 “HBW” ;MEHR

Bs5 “&XFE VT HELR

Blo6 XF“F”HEHR



96 &L Qi FH35

5 HRIB

PRGN 2 A AE, X s VE 2 18] 1R 3% 51 1
FIRC A AR Rk LI g5 RN 1% o0 mg B R VG
W TV, S AN SAE T R A &0l K SR
Bt E, RSl FR SR, (BT ]
SEUF MO SEILRN 1 S EC S, BA A el B 4 g
F& B S TR A s AN 75— 2P .

SE -

[1] x¥eir, 220, hzh K. 2D 15 A KRHE R oK), &
I g 31k, 2015, 34(12): 90-92.

7 i’\j]?‘.} “ﬁé” i’\j]ﬂzﬂ% [2] 'ﬁbglﬁl]’ ﬂ'ﬁ:’, E}}l'\%% 7]4‘#*%%/\ 2D {iﬁ-éﬁ%@&%
n . 1&[1]. & A 3h1k, 2011, 30(12): 91-93.
4 REEBMRSD S (3] kFm A, Kb MEAWRT A HAHM]. L

T RF,2010: 1-2.

A P - HE A A . =
RS 22 oz i 3 B, S Bk 7 RS A, [4] B AP B2 2D 45 A% 5 4. URWPGSim2D 7F £ A it

AMERAEIR, UIGMEEE, WAV, JRAIL F M v1.2Revised20120101[Z]. 7 b3 K 3% feds
M1 S ER . P E—"W %, BEE R A K # KB E, 2012: 172,

. %Rk i R, QT pr [5] EEAKERE D HARR L. 2016 EFFAFAEAK
D ORISR DAL [T, S ) 7 F 2D HAMLRT B AAN([Z). L7 BEATNE

Wles b, SR W, I8 ESERE, A AT 2016: 1-2.

5 e RO [6] BFRAKTHEA 2D A E T 4. 2016 BFRAFALEAKR
HT FaASH TR, B 1 S a AR, F 2D BFAEMWERE ZAIN[Z]. L7 BFRAFM

i st T . BABE, 2016: 1-2.

AW & ’ NH E‘é i /E\‘ —“léh N :%z'\ R . ’ .

j‘jj%ﬁ[fﬁm I:ﬁ‘%ﬁa il ARE P [7] b FmKF. KPMBAKRERBDIEANB[M]. b7 4

18 IR X DLIA 21 BEAR AR F KR, 2010: 1-2.

sk sk sk sk sk sk sk skoskosk sk skosk sk sk sk skeoskeo sk sk sk skosk sk sk sk sk sk sk sk skosk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skeoske sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ske sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skeoske sk sk sk sk sk ske sk skoskoskoskok

(E#% 8170, ¥B%, 2013.

& ik [4] Deitel P J, Deitel H M. VisualC#2008 X 5 3 #2[M]. 3 Jk.

AT B F Tk sk R4, 2009: 24-75.
[5] TEAHUFAMBEAZR IAER 2. 2016 BFKF
ABEAKRK 2D AMILEFA B AN [Z]. L7 LT

[1] +E A F2BEALTR THZEA. URWPGSim2D
FEARFM[Z]. 7 bF RKREFRESZR T,
2012.

[2] %I, Z8E, M. KFAE S 2D H A 5VS5 LR+ KFREiEH LI E, 2016. \
4 B R [T]. L A 34k, 2015, 34(3): 93-96. [6] William E. Perry. #R#F MK 69K 27 H[M]. 3 k. L=
3] YEAHLFAMBAZRIMAER LS. 2013 FHEFF e K F R4, 2008: 506-513.

KFMBARKRES SBKFIBEARRKATL 2D 45 [7] Mooz, 23, Rkt MBE & 2D HFARKRMERE
AL FRA AAN[Z]. T SRR FH IS K WA ARAL[T]. T A 31K, 2014, 33(3): 9-92.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


