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In recent years, with the increasing attention to badminton in competitive sports and
the upcoming Tokyo Olympic Games in 2020, whether our badminton team can
continue to break through and achieve good results has become a major focus. Each
badminton team has a high requirement for its athletes' movement skills, so it is
crucial to provide timely and effective feedback of the flight parameters of badminton
to the coach after the players hit the ball during training and competition. In this
study, the landing point and trajectory of badminton were captured and analyzed, and
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a data and process simulation system with technical and tactical guiding significance
was designed to improve the training of badminton.
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1.Introduction

Badmintonhasbeenenjoyingpopularityandextensivep
articipationforalongtimeamongsportsevents.Asahighl
ycompetitiveballgame,itischaracterizedbyhighintensi
ty,highskillandfiercecompetition,andthekeytosuccess
inthegameforathletesistheeffectiveuseoftechniquesan
dtimelycoaching.Intheregularlarge-scalecompetition

court,thecoachcanonlyprovideguidancewhenthescore
isl1pointsinthemiddle.Howtofindactionlawsofdiffere
ntathletesthroughscientificdetectiontechnologydurin

gthegameortraining,andthenimprovetheirskillsandtac
ticalabilitiesthroughtargetedscientifictrainingisoneoft
hekeytechnologiestoimproveskillsandtacticsofballsp

orts.Atpresent,duringthecourseofabadmintongame,th
etrackingandrecognitionofthebadmintoncanbeachiev
edmainlybycapturingthevideoandimagethroughtheca
mera,followedbymanualidentificationandanalysis.As
wellasthedevelopmentofinformation,imagerecognitio
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nandcommunicationtechnologies, itispossibletoproce
sssimulationandanalyzethetrajectory,speed,andtechni
calandtacticallevelsofballsports.

2.Designobjectives

Afterthegame,thesinglesgamevideoofthebadmintons

hotonthespotisimported,andanalgorithmisautomatica
Ilyusedtocalculatethetechnicalparameters,suchasland
ingpoint,over-netpace,badmintonflighttrajectory,etc.,
andareasoftechnicalactionsandpositionsoftheattackan
ddefense(strikepointandlandingpointarethepositionso
fthebadminton)aremanuallyannotated.Statisticsofacti
ons,route,pace,landingpointandotherrelatedtechnicali
ndicatorsofattackanddefenseinthegamecanbeobtaine

d,andthestatisticalresultscanbeusedtosimulationtheat

hlete’stechnicalandtacticallevelsandcharacteristics.In
thesinglesfinalbetweenLinDanandLiZongweiatthe20
12LondonOlympics,Linusedtheliftmoreinfrontofthen
et,andthebadmintonhadalowarcandfastspeed,whichin
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terruptedtheopponent’srhythmandfootworkinfrontoft
henet™ Sometimes, theathleteusesthemethodofdecept
iontoconfusetheopponentandgetapoint. Therefore,thei
nterventionofmultimediatechnologywillenablethecoa
chtoconductmorecomprehensiveon-siteguidance.Byr
ecordingthesedata,theperformanceoftheopponentcan

beobservedinthevideotoanalyzethedataandsummariz
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etheproblemsintheusualtrainingandcorrectthemintim
(2]
et

Note:Allinterfaceimagesinthepresentstudyaredesigns
ketches,whichhavesomedifferenceswithactualeffects
ofthesoftware.

3.SystemIntroduction

Tablel.Trajectoryrecognitionsystemofdescentpointofbadminton

Components
Hardware part Frame rate
Software part Image part

Landing point of badminton
Pace of badminton
Court marking

Privilege management

4.Algorithmsintroduction

4.1Flyingtrajectoryofbadminton

Theopticalcameraparametersarepreciselyselectedtoe

nsurehigh-speedandclearimagecaptureofthebadminto
nintheair.Additionally,basedoncomputervisiontechno
logyinthefieldofartificialintelligenceandaccordingtot

hegamesceneandimagefeatures,sub-modulesofalgorit
hmaredesignedandimplemented,includingbadminton
detectionandidentification,trajectorytrackingsimulati
on,etc.Finally,thefinalsynthesisisconductedtoobtainfl
ightsimulationinformationofthebadminton.

4.20ver-netpace
Basedonthebadminton’sflighttrajectoryacquiredbyth
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Performance or functions of parameters

2048x2048@400fps

Conversion, import, storage, extraction and compression

Tracking and delineation of over-net image and position, trajectory

Calculation and statistical analysis

Probability statistics for position and area of landing point

ehigh-speedcamera,thebadminton'snettrajectoryisaut
omaticallyinterceptedanditsdisplacementiscalculated
.Finally,thecorrectedreferenceobjectsofthecourtareus
edtoobtaintheactualover-netpace.

4.3Automaticidentificationoflandingpoint

Throughmanyanalysesofthelandingpointunderdiffere
ntflighttrajectoriesofbadminton,thecharacteristicsoftr
ajectorydirection,paceattenuationandbouncearepropo
sedtodesignanexpertsystemforthejudgmentandaccura
teidentificationoflandingpointforthebadminton.

4.4Detectionalgorithmflowchart
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Figurel.Detectionalgorithmflowchart.

5.Softwareusageprocedure

Theofflineanalysismethodisusedinthesoftware,andth
evideoisimportedforanalysisandprocessingafterthem
atch.Theanalysisandprocessingincludeanalgorithmto
automaticallyidentifythelandingpoint,over-netpace,fl
ighttrajectoryofbadminton,manuallyannotatedlandin
gpointarea,strikingpositionareaofathletes,techniquesa
ndactionsofattackanddefenseforathletes.Forexample,
thecommonforecourtcross-courtdroptechniqueinvolv
eshittingthebadmintonatforecourtinaslightlyhooked
mannerovertotheothercorneroftheopponent'scourt™. |
tisusuallyusedbyathletesasatechniquetomobilizetheo
pponents. Thesuddenstrikewillforcetheopponenttocha
ngetheoriginaltechnicalaction.Thestrikecanbeeithera
highpointoralowpoint. Atthismoment,wecanfocuso
nanalyzingtheparametersoftheforecourttoobtaintheco
rrespondingdata.

Thereisalsoaclassictacticinthecourt—deception,which
hasnocleardefinition.Aslongastheflighttrajectoryofth
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ebadmintonischangedorthestrikeleadstomisjudgment
bytheopponent,itcanbecalleddeception!®. Thedecepti
onactivitycanbedividedintothreeaspects:changingdire
ctionandspeed,usingbodymovementandeye-gazingdi
rection.whichdependsonthebasicconsciousnessofathl
etes®”] Therefore,thisactioncanbedividedintotwoorm
orebasicstrokesforsubsequentanalysis,andthespecific
operationispresentedasfollows:

5.1Startupinterface

Agamevideoisselectedtoperformmanualannotation,g
amereplay,datastatistics,andotheroperations.Newgam
evideoscanbeimportedviathe“ImportVideo ’button.Ift
heimportedvideofileismanuallydeleted,thesystemwill
automaticallydeletethecorrespondingvideoinformatio
nfromthelist.

5.2Courtlabeling

Theofflineanalysismethodisusedinthesoftware,andth
evideoisimportedforanalysisandprocessingafterthem
atch.manuallyannotatedlandingpointarea,strikingposi
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tionareaofathletes,techniquesandactionsofattackandd
efense.Accordingtothecharacteristicsofattackingrout
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eforthebadminton,thetwohalf-courtsaredividedintoni
neareas,asshownbelow.

Figure2.Schematicdiagramofpartitionofthebadmintoncourt.

5.3Filelmport

First,thevideofileiscopiedtothesoftware-specifieddire
ctory,thenthe“ImportVideo buttonisclickedatthemain
interface,thevideofiletobeimportedisselected,therelev
antinformationisentered,andthe*“ConfirmImport”butt
onisclicked.Videoinformationisautomaticallyaddedto
thevideolist.

5.4Manualannotations

Atpresent,thealgorithmcansimulationthebadmintonfr
omthevideoscreenandanalyzeitslandingpoint,flighttra
jectory,over-netpaceandotherinformation. Thebasicpr
ocedureofmanualannotationsisasfollows.

Iftheconversionofattackanddefenseisfast,ortheoperat
orisnotsufficientlyskilled,thevideoplaybackspeedcan
bedecreased,thusensuringinputofrelevantinformation
inatimelyandaccuratemanner.

5.5Functioninterface

Userscanplay,pause,andstopplayingthegamevideoata
nytimeusingthe*“playbackcontrol”button. The*“playba
ckspeedcontrol”’buttoncanreduceorincreasetheplayba
ckspeed.Theplaybackprogressbarcanbeadjustedatwill
,andthevideoplaybackcanbeautomaticallysynchroniz

ed.

Basedonactionsoftheathletesinthevideo,whentheathle
testrikeswiththeracket,usersclicktheareawherethestri

kepositionislocated(Noneedtoclickontheprecisearea),
thentheactionnameofattackanddefenseontherightsidei
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sclickedorthecorrespondingshortcutkeyispressed,thes
ystemautomaticallygeneratesanactionrecord,whichis

addedtotherecordofactions.Ifanoperationalerroroccur
s,userscanclickonthepreviousactionrecordintheleftact
ionrecord,andthevideowillautomaticallystartplayingf
romtheattackanddefenseaction;re-annotationcancorre
ctthepreviousmistakes.

Belowthevideo,accordingtotheinformationsetwhenth
evideowasimported,thenamesofathletesandhalf-court
sforbothsidesaredisplayed.Inthegame,afterthetwoside
schangecourts,usersshouldclickthe*“changecourts”’but
tonorthecorrespondingshortcutkeytochangethepositi
onofathletesonbothsides.Alltheactioninformationbyt
hemanualannotationsautomaticallymatchesthecorres
pondingathlete.

5.6Gamereplay

Thecomparisonbetweenmanualannotationsandresults
ofalgorithmanalysiscanbecheckedintheleftlistforthere
view.

Thereal-timelocation,action,route,landingpoint,flight
trajectory,over-netpaceandotherinformationofthebad
mintoncanbeautomaticallysuperimposedonthevideo,
andthecorrespondinginformationcanbeswitchedatthe
bottomlefttosynchronouslydisplayinthevideo.Inthere
playprocess,themanualcountingmethodcanalsobeuse
dtocalculatethenumberofpointslost,especiallythosedu
etoactivefault.Meanwhile,itisnecessarytoconductstati
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sticalanalysisoftheopponent'sfaultpointsandcreaterel

atedrecordsforsubsequentanalysis’®®.Previousstudies
havesuggestedthatbyreplayinggameactionsusingmult
imediatechnology,morebadmintonplayerscanlearnski
IIsandpacesfromtheseexcellentathletes.ltcanstimulate
theirinterestinlearning.Hence,theycancorrecttheirmis
takesintime,andalsomakethelearningprocessclear,the
rebycontributingtotheirconcentrations %,
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5.7Datasimulation

Thetechnicalandtacticalstatisticsforbothsidesoftheba
dmintongame,includinglandingpointanalysis,over-ne
tpaceanalysis,andactionstatisticsundergoautomaticsi
mulationbytheexpertsystemaftertheprocessingofalgo
rithm,andtheabove-mentionedkeytechnicalandtactica
Idataareextractedasfollows.

s -

Kill the ball Horizontal axis Lob

Figure3.Datastatisticsforthefrequencyandproportionofstrike.
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Figure4.Cartogramofattackingroute.

6.Summary

Basedonthetestresultsofrecentmajorinternationalbad

mintoncompetitions,thissystemhasfunctionaladvanta
gesespeciallyinthebadmintonover-netpace,attackingr
outeandstriketechnology. Thissystempartiallycompen
satesfortheerrorsofthecoach'ssubjectivejudgmentsint
hefield,anditcanalsoprovideeffectiveinformationforp
reparationsduringpre-matchtrainingandpost-matchad
justment. Thepresentstudycontributestotheresearchan
ddevelopment,helpstotackleproblemsintheOlympics,
andjointlyoffersadvicetotheChinesebadmintonteam.
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