R

" Overwrite " File Extensions

Puc. 1.30. llapamempor umnopma

3apaHus K nabopaTopHoi pabote

Pa3paboraiite B Blender cBoto anumupoBanHyto 3D ciieHy, COCTOSIIYIO
U3 HECKOJIIbKHX 00BeKkTOB. Mcmomp3yiite pasznuunble TUmbl: 3D 00BeKTOB,
TEKCTYp, UCTOUYHUKOB ocBemleHus. Ilpu aHumanuu mnonpoOyiite HU3MEHSTb
HOJIOKEHHE KaMEepBHl.

NabopatopHasa pabota Ne2. Co3pgaHue Buaeonneepa cpeacTsa-
mu XAML n WPF

BocnpoussepgeHne meanagaHHbIX

['maBHbIM 251eMeHTOM ynpasieHus B WPFE i BocripousBeneHust BUIEO
¥ 3BYKOBBIX JAaHHBIX sBJsieTCs MediaElement, KOTOpBIM (aKTUYECKH CITy-
XKUT 000JI04KOM (PYHKIIMOHANBHOCTH Kiacca MediaPlayer. [logo6HO Bcem
anemMeHTaM, MediaElement momMemaeTcss HEMOCPEACTBEHHO B MOJIb30BATEIIb-
ckuit maTepdeiic. B cinydyae mpumenenus MediaElement ayis BocipousBee-
HUS ayJUO €r0 Paclo0KEHHE HE UMEET 3HAYEHHUS, HO €CIIM BOCITPOU3BOAUT-
Csl BUJIEO, OH JOJKEH OBITh pa3MeEIlleH TaMm, /i€ TUIaHUPYETCsl 0TOOpaxaThCs
BHJI€0-OKHO.

[Ipocreiimuii geckpuntop MediaElement — 3T0 Bce, UTO MOHATOOUTCS
JUIsL BOCTIpOM3BEACHUA 3ByKa. Hampumep, ecinu 1006aBUTH CIIEAYIONIYIO pa3-
METKY K IMOJI30BaTeILCKOMY HHTEp(DECy:

<MediaElement Source="test.mp3"></MediaElement>

TOo ayauodaiin test.mp3 OyIeT BOCIPOU3BEIECH HEMEMJIEHHO IOCie 3a-
IPy3KH.

Jlns ynpaBieHHsT BOCHPOM3BEAECHUEM M3 MPOrpaMMbl HEOOXOJIMMO
OIpENEINTh CBOMCTBO LoadedBehavior. 110 ymMOMaHuio 3TO CBOMCTBO paB-
HO Play, HO MOXXHO TakK)K€ MCII0JIb30BaTh Manual — B 3TOM citydae ¢aiin 3a-
IpyXaeTcs, a 3a 3alyCK BOCIIPOU3BEICHUS B HY>KHBIA MOMEHT OTBEYAET KO/I.
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Kpome Toro, monagoOuTcs BbIOpAaTh UMs yepe3 CBOMCTBO Name, YTOOBI
MO>HO ObUIO B3aMMOJEHCTBOBATH C MEAHA-3JIEMEHTOM B Koje. OObIYHO B3a-
MMOJICMCTBUE IIPEAyCMaTPUBAECT BBbI30B OYEBHJIHBIX METOHOB Play(),
Pause() u Stop(). Takke MOXXHO YCTAaHOBUTH CBOMCTBO Position, uToObI
IIepEMELIATHCS 10 ayAUO3aIUCH.

CpoiicTBa MediaOpened u MediaEnded mo3BOJIAIOT OINpeneIUTh 00pa-
OO0TYMKH COOBITHIA, KOTOpPbIE BBI3BIBAIOTCS 10 3aBEPLICHHUIO 3arpy3Ku Meaua-
JIAHHBIX B IIaMATh U IIPU 3aBEPLICHUU BOCIIPOU3BEIECHUS COOTBETCTBEHHO.

CpoiicTBO Stretch mo3BoiisieT onpeaenuTh Croco0 3aJUBKU MPSMO-
yroJbHOU 00acTi MediaElement mpu BOCTIPOU3BEICHUH BHIEO.

Takum o6pazom, XAML-pa3meTrka aiii BOCIpOU3BEIAEHUsI BUaeo 0e3
CBOMCTB BBIPABHUBAHMSI MOKET BBHITJISIACTH CISAYIOIINM 00pa3oM:

<MediaElement Name="media" Source="sladkaya.skazka.avi"
LoadedBehavior="Manual" Stretch="Fill"
MediaOpened="MediaOpened" MediaEnded="MediaEnded"/>

JlomomHUM 3Ty pa3MeTKy Tpems ciaiiaepamu (Slider) nns ynpaBieHUs
T'POMKOCTBIO, CKOPOCTBIO BOCIPOU3BEICHHUS U MECTOM BOCIIPOU3BEICHUS,
Tpemsi kHonkamu Play, Stop, Pause u METKOM sl YKa3aHHWs BPEMEHU OT
Hayayia BOCIIpou3BeIeHUs B cekyHaax (puc. 1.1.).
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1] MainWindow (ol @] =]

| pPay | [ swop | | Pause | 359,7615964

Puc. 1.1. Oxkno npocmetiueco meoua-npouzpviéameris

Onucanne kHonok B XAML pa3merke 6e3 CBOWCTB BbIpaBHUBAHUS U
3aJjaHUsl Pa3MEPOB MOXKET BBITTISLIETh CIEIYOIUM 00pa3oM:

<Button Content="Play" Click="Button_Click 1"/>
<Button Content="Stop" Click="Button_ Click 2"/>
<Button Content="Pause" Click="Button Click 3"/>

Onucanue cnaiinepoB B XAML pa3merke 6e3 CBONCTB BbIpaBHUBAHUS U
3aJjaHus Pa3MepoB OyAeT BBIMIAIETH CACTYOIUM 00pa3oM:

<Slider Name="timelineSlider"
ValueChanged="ChangeMediaPosition"
Minimum="0" />

<Slider Name="volumeSlider"
ValueChanged="ChangeMediaVolume"
Minimum="0"
Maximum="1"
Value="0.5" />

<Slider Name="speedSlider"
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ValueChanged="ChangeSpeedRatio"
Minimum="@.5"

Maximum="4"

Value="1" />

[lepBblii craiiep CIyKHUT JUIA NPEICTABICHUS IMO3UIMU B BUIECO, TaK
Ha3blBaeMasi maum aunus. MUHUMaIbHOE 3HAUYEHUE ONPEJEICHO KaK HOJb,
MaKCUMaJlbHOE OYJEeT ONpenensiThcs B KoAe. BTOpoil alneMeHT ClayKuT Ais
3a/laHus TPOMKOCTH B MpeAenax oT HyJs (0e3 3Byka) 4O €IWHHUIIBI, C Mpen-
YCTaHOBJIEHHOW TpoMKocThio 0,5. Tpernid 37meMEeHT ompenensieT CKOPOCTh
BocrpousBeneHus ot 0,5 10 yeTripex.

CaoiictBo ValueChanged ompenensieT 00pabOTYUK COOBITHS, KOTOPOE
MPOUCXOJIUT IIPU U3MEHEHUH 3HAUEHHUS Claiaepa.

Tenepb paccCMOTPUM KOJ PEATU3YIOIIMI JIOTUKY MEIUAPOUTPhIBATEIIS.
HayneM ¢ mpoCThIX AEMCTBUIl 10 HA)KaTUIO KHOIOK, PEAIU3yIOUIUX YyIpaB-
JIEHUE BOCIIPOU3BEACHUEM:

// Play
private void Button Click 1(object sender,
RoutedEventArgs e)

{
media.Play();
InitializePropertyValues();
¥
// Stop

private void Button_Click 2(object sender,
RoutedEventArgs e)

{

media.Stop();
}
// Pause

private void Button_Click 3(object sender,
RoutedEventArgs e)

{
}

media.Pause();

void InitializePropertyValues()

{
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media.Volume = (double)volumeSlider.Value;
media.SpeedRatio = (double)speedSlider.Value;

}

Kak Mb1 Bugum B metone InitializePropertyValues cuuThIBalOTCS
JTAHHBIE CO CIIAMAEPOB, OTBEUAIOIIUX 32 TPOMKOCTh, CKOPOCTh BOCIPOU3BE-
JICHUST W YCTaHABJIMBAKOTCA COOTBETCTBYIOIIME CBOMCTBA MediaElement.
AHaNOTUYHBIM 00pa3oM peain30BaHbl 0OPaOOTUHUKH COOBITHN H3MEHEHHUS
3HAYEHUM ITUX CHAUJICPOB:

private void ChangeMediaVolume(object sender,
RoutedPropertyChangedEventArgs<double> args)
{

}

media.Volume = (double)volumeSlider.Value;

private void ChangeSpeedRatio(object sender,
RoutedPropertyChangedEventArgs<double> args)

{
}

media.SpeedRatio = (double)speedSlider.Value;

[Ipu oTkpbITUHM MeauaaaHHBIX (coObiTHE MediaOpened), UCXOs U3 UX
JUTUTEILHOCTH, HACTPAaBAEM MaKCUMaJIbHOE 3HAYCHHE claiaepa JJisl yrpas-
JICHUSI TIO3UIIMEH BOCTIPOU3BEICHHS.

private void MediaOpened(object sender, EventArgs e)

{

timelineSlider.Maximum =
media.NaturalDuration.TimeSpan.TotalSeconds;

}

[Tpu oxoHuaHuu BocnpousBeaeHus (coObiTue MediaEnded) ocraHaBiu-
BAEM BOCIIPOM3BEICHUE U YCTAHABIMBACM IO3ULIMIO BOCIPOU3BEACHUS HA
Hayajo.

private void MediaEnded(object sender, EventArgs e)

{
media.Stop();

flag = false;
timelineSlider.Value = 0;
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}

Jlns ynpaBieHus TEKyIed MO3UIMEeN BOCTIPOM3BeNeHUs Tpedyercst 60-
Jee TOHKasi HacTpoiika. B mepByro odepenp HE0OXOUMO TiepeMeniaTh Oery-
HOK TI0 ClIaiifiepy NpH MPOWTPHIBAHUM MEAMAJAHHBIX. DTO MOYKHO PEIIUTh
Yyepe3 Co3JaHue TaiiMepa, Ha THK KOTOPOro OyJIeT KOPPEKTUPOBATHCS TMO3H-
U cjaiaepa UCXoIs U3 TeKyIIeH O3UIUU B BUJIEO:

// NopgrotaBnuBaem TauMmep K paboTa

MyTimer = new DispatcherTimer();

MyTimer.Tick += new EventHandler(MyTimer_Tick);
MyTimer.Interval = new TimeSpan(100000);
MyTimer.Start();

private void MyTimer Tick(object sender, EventArgs e)

{

timelineSlider.Value = media.Position.TotalSeconds;
Labell.Content =
media.Position.TotalSeconds.ToString();

}

[TombiTKa co3ganus 0OpabOTUMKAa U3MEHEHHUS 3HAYCHHS Cllaifiepa Taim-
JUHUYU HAIPUMEP TaKUM 00pa3oMm:

private void ChangeMediaPosition(object sender,
RoutedPropertyChangedEventArgs<double> args)
{

media.Position =
TimeSpan.FromSeconds(timelineSlider.Value);

}

NPUBEAET K HEBO3MOXKHOCTH BOCHpou3BeaeHMs. TUk TaliMepa B 3TOM
ciydae OyAeT HW3MEHATHh TMO3WIHMI0 OETyHKa, YTO BBI3OBET 0O0pabOTUMK
ChangeMediaPosition, rae U3MEHUTCS OIATH IMO3ULM BHYTPU BUIEO, YTO
NPUBEAET K KOJJIATNCY. DTy CUTYALMIO MOXKHO Pa3pelInTh BBEACHUEM OyIieB-
ckoro (uara, KOTOpbId OyAeT BPEeMEHHO 3ampeniaTb MU3MEHEHHE MO3HINH
BHYTpPHU BHJEO MOTOKa. B 3TOM ciiydae koa OyIeT BBITISAACTH CEAYIOIINM
00pazoM.

private void ChangeMediaPosition(object sender,
RoutedPropertyChangedEventArgs<double> args)
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if (!flag) media.Position =
TimeSpan.FromSeconds(timelineSlider.Value);

}

private void MyTimer_Tick(object sender, EventArgs e)
{
flag = true;
timelineSlider.Value = media.Position.TotalSeconds;
Labell.Content =
media.Position.TotalSeconds.ToString();
flag = false;

}

private void Window_Loaded 1(object sender,
RoutedEventArgs e)
{
// NopgrotoBanvBaem Taumep K paboTa
MyTimer = new DispatcherTimer();
MyTimer.Tick += new EventHandler(MyTimer_Tick);
MyTimer.Interval = new TimeSpan(100000);
MyTimer.Start();
timelineSlider.AddHandler (MouselLeftButtonUpEvent,
new MouseButtonEventHandler(
timeSlider MouseleftButtonUp),
true);

}

private void timeSlider MouselLeftButtonUp(object sender,
MouseButtonEventArgs e)

{
}

media.Play();

OO6paboTunk cobbITUsI MouselLeftButtonUp HeoOXoauM JIsl BO3OOHOB-
JICHHSI BOCITPOU3BEICHUS TIOCTIE TIEPETAaCKUBAHUS OCTYHKA TaliM JIMHUMU.

3axBarT Kagpa

Buneonpunoxenuio MoxxeT NoTpeOoBaThCS M3BJIeUb CHUMOK DKpaHa U3
MMOTOKA BUAEO ¥ BU3YAJIU3UPOBATH €r0 B BUJIE PACTPOBOro pucyHka. OuH U3
TaKUX MPUMEPOB MOXKHO HAOIIOJaTh B HEKOTOPBIX MIporpaMmmax BOCIpPOU3BeE-

28



JIEHUs1 BUJICO, T/I€ MOJIb30BATENb B JIFOOOH MOMEHT BO BpeMsi BOCIIPOU3BEIC-
HUS MOXET HakaThb Ha 3HAUOK KaMmepbl, YTOObI MOJYYHUTh KaJAp HU3 BUIEO.
JpyruM BapuaHTaMH HCIIOJIb30BaHUS MOXKET OBITH CO3/IaHHE ICKU30B HA0O-
poB GaiIoB BUACO WIM TalM JIMHUU C BO3MOKHOCTBIO BH3YyalW3allUd BU-
JIE0TOCJIEI0OBATENIBHOCTH B BUJIE OTAEIBHBIX KaJapoB. [Ipumepom nociennero
Clly’KaT NpONpHUETapHble BUAeOopenakTopul: Adobe Premier, Sony Vegas,
Movavi Video Editor u T. 1.

B WPF cymiecTByeT HECKOIBKO CIIOCOOOB pean3aluu 3a7ad, U 3aXBaT
KaJipa U3 MOTOKAa BUAEO M BU3yaJln3alusl B BUJIE PACTPOBOIO PUCYHKA HE SB-
nsiercst uckimoueHneM. He nmeeT 3HaveHHs, KAKOW KCMOJIb3YeTCsl METOM, —
OCHOBHBIEC (DYHKIIMM BHU3yaJIU3allMU PACTPOBBIX PHUCYHKOB BHU3YaJIbHBIX dJie-
meHToB B WPF o0pabateiBatorcs kinaccom RenderTargetBitmap, KOTOpHIit
ABJIIETCSI 4YacThIO MpocTpaHcTBa HMMEH Windows.Media.Imaging. 3toT
KJIACC CO3[Ia€T PACTPOBBbIE PUCYHKH U3 JIOOOTO AJIEMEHTAa BUAMMOIO JIepeBa
npunoxennss WPF.

PaccMmoTpum mpocteiimnii cmocod 3axBara Kajapa W3 IPOUTPHIBAEMOTO
Buseo. g aroro B XAML pa3smerky noGaBuM KHONKY Grab u 3jieMeHT
yrpaBieHus: Image s MpeACcTaBIeHUs N300paKeHUS.

<Button Content="Grab" Click="Button_Click_5"/>
<Image Name ="thumb" />

B o0pabotunke cOOBITHS HaXaTUS KHOMKH Grab co3gaiuM OOBEKT
Kiacca RenderTargetBitmap, yka3zaB pa3mep BHUACO, CTaHIAPTHOE paspe-
IICHUE /IS SKpaHHOTO n300pakenus B 96 dpi, u dopmar nukcens. s atoro
00BEKTa BBI30BEM METOJT Render, KOTOPHBIA MO3BOJICT TOIYIUTHh PACTPOBOE
n300pakeHue JII0O0ro BU3yaJIbHOTO dJIEMEHTa OKHAa. B Hamem ciaydae Mbl
MOJIyYUM pacTpoBoe u3odpakeHue MediaElement u nanee nmepenaaum €ro B
Image.

private void Button_Click_5(object sender,
RoutedEventArgs e)
{
var imageSource = new RenderTargetBitmap(
media.NaturalVideoWidth,
media.NaturalVideoHeight,
96, 96, PixelFormats.Default);
imageSource.Render(media);
thumb.Source = imageSource;
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s monmydeHust Kaapa W3 BHIIEO, 0€3 BBIBOJA Kajpa Ha dKpaH B Kade-
CTBE M300paKEHUS, HEOOXOIUMO BBIICIUTD OTJCIBHBIN MOTOK JJIs1 (PYHKIINH,
KOTOPBIN OyneT peaan30BbIBaTh 3axBaT Kajpa. [Ipumep peanuzamnuu mokasan
HIKE.

ThreadPool.QueueUserWorkItem(delegate

{

setScreenCaptureWorker (controlName,
timeSpan, source);
1)

OyHKIUA setScreenCaptureWorker(controlName,timeSpan,
source), peamusyercss pa3pabOTYMKOM, M OCYIIECTBISIET 3axBaT Kajpa.
Onementy MediaPlayer Heo6xoauMo HEKOTOpPOE BpeMsl JiJisi TOTO 4TOOBI 3a-
TPY3UTh JIaHHBIE, TTOITOMY 3aXBaT KaJipa MPOU3BOJIUTCA B OTJEIHHOM MOTO-
ke. Taxxe, MoxHO Bocmonb3oBathesi (pyHkimen Thread.Sleep(1000) mocie
BbI30Ba MeToga MediaPlayer.Open(), uto 661 MediaPlayer ycnen 3arpy3uthb
BCEC JTaHHBIC.

Ucnonb3oanune MediaPlayer

Kak yxe ynmoMuHamochb paHee 3JIEMEHT ynpasicHHus MediaElement,
HAXOJSIIUANCA B MPOCTPAHCTBE UMEH System.Windows.Media, ABIgeTCS BU-
3yalbHOM 00epTKOM Kiacca MediaPlayer. Takum obGpazom, MediaPlayer
OTCYTCTBYET B JepeBe BUIUMBIX deMeHTOB WPF u Moxet ObITh TTOpOXKICH
TOJIbKO JAMHAMHYECKHU B Kojie. OTCYTCTBUE B BUAMMOM JEPEBE MOXKET OBITH
NPEUMYIIECTBOM, €CIIM JUId Balero (aiia MynpTUMeana He TpeOyeTcst BU-
3yaJIbHOTO TPEACTABICHUS] CAMOTO BHJICOMOTOKA (HampuMep, BU3yaIu3aIus
KaTayjora ¢ BujaeodaiiiaMu B Bujie Habopa MUHHATIOPHBIX PACTPOBBIX H300-
paxeHul, 6e3 ux BOCHpoU3BeJeHUs1). BTOPBIM JOCTOMHCTBOM SIBISIETCS TO,
MediaPlayer MOXXHO HMCIIOJIB30BaTh IS BOCIIPOM3BEACHUA ayauoO, TaK Kak,
OUYEBUJIHO, B 3TOM CJIy4yae He TpeOyeTcs HUKAKOro BU3YyaJIbHOTO MpeICTaBlie-
HUSL.

CymiecTByIOT Tak)Ke€ HEKOTOPHIE OTJIMUHS B CIocoOe 3arpy3ku (paiina
MyJbTUMEINA B IMPWIOKEHUE IIPU HCIOJIb30BaHUM MediaElement wu
MediaPlayer. B anemeHnte ynpasneHus MediaElement yka3bIBaeTcs 3Haue-
HHE CBOMCTBA Source, a MpU UCIOJIb30BAHUN Kilacca MediaPlayer BhI3bIBa-
eTcst Mmeto Open U Tepenaercs: JomycTuMblil o0bekT Uri. Huke npusenen
KOJI, KOTOPBIN co37aeT 00heKT MediaPlayer, 3arpyxaeT B HETO BUacodaiin
Y BOCIIPOM3BOJUT BHUJIEO HA CAMOM OKHE.

// Co3paem mepguanneep
private MediaPlayer mp = new MediaPlayer();
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private void Button_Click 4(object sender,
RoutedEventArgs e)

{
mp.Open(new Uri("skazka.avi", UriKind.Relative));
VideoDrawing drawing = new VideoDrawing();
drawing.Rect = new Rect(@, 0, 380, 284);
drawing.Player = mp;
mp.Play();
DrawingBrush brush = new DrawingBrush(drawing);
this.Background = brush;

}

Kak MbI BUInM, mocie BbI30Ba MeToAa Open, co3aaeTcs oOBEKT Kiacca
VideoDrawing, KOTOPBIM HEOOXOAUM JIJIsl MPOUTPHIBAHUS (aiiia MyJIbTHME-
mua. [lanee co3maercsi 00beKkT Kkiacca DrawingBrush, mepemaB 0OBEKT
VideoDrawing B KadecTBE mapaMeTpa €ro KOHCTpyKTopa. DrawingBrush
npeaHa3HadyeH AJIsl 3aKpalluBaHus 00JacTH, KOTOpas MOXET BKIOYaTh (Qu-
TYpBI, TEKCT, BUI€OMaTepHaibl, 300paxeHus u np. M HakoHel, HHUIIUATHU-
3upyeM (POH OKHA ¢ TOMOIIbIO0 00beKTa DrawingBrush.

C nomouipto DrawingBrush mpopucoBbIBaTh BHIE0, MOCTYIAOIIEE OT
sK3eMIuIsipa MediaPlayer, Ha 11000 MOBEPXHOCTH, MOJIEPKUBAIOLICH
KucTh. UTOOBI 1OOUTBCA 3TOro, HEOOXOIMMO CBOMCTBO Drawing kiacca
DrawingBrush HacTpouTh Ha 3K3eMILLIP Kjacca VideoDrawing. OTOT 3k-
3eMILIIp Kiacca VideoDrawing MokeT oToOpaxkaTh BUIECO, HACTpauBas CBOE
cBOICTBO Player Ha sk3emIunsip MediaPlayer, conmepkammii aiin Bumeo.
Haxonen, knacc DrawingBrush MOXHO ITPUMEHUTH K CBOMCTBY Brush kiac-
ca DiffuseMaterial, Hampumep, TPEXMEPHOTO OOBEKTA.

[Ipu ucnonszoBanuu MediaPlayer He0oOXOIMMO OOpaTUTh BHHUMAaHHE
Ha pAJl BXHBIX JETAJICH:

MediaPlayer pekOMEHIyeTCs cO3laBaTh BHE 00pabOTYMKa COOBITHIA.
B sToM ciyyae o OyzAeT CyliecTBOBAaTh Ha MPOTSHKEHUHU KU3HEHHOTO UK
okHa. [IpuunHa B TOM, 4TO MeTOA MediaPlayer.Close() BBI3BIBA€TCA TO-
raa, Korja oobekT MediaPlayer ypansercs u3 namstu. Eciu co3nate 00b-
eKT MediaPlayer B 00pabOT4yMKe COOBITHIA, TO OH OyAET yJajeH U3 naMsaTu
MOYTH HEMEJJICHHO 1O 3aBEpIICHHI0 00paboTunMKa COOBITHUS U, BEPOSTHO,
BCKOpE TIOCJIC 3TOT0 OyAET yaajeH COOPIIMKOM Mycopa, M Toraa OyneT BHI-
3BaH MeToj] Close () 1 BOCIPOU3BEICHUE MTPEPBETCA.

OpnHako B HallleM NMPUMEPE BO3MOXKHO co3faHue MediaPlayer u B ca-
MOM 00pabOTUYHKE COOBITHS, MOCKOIBKY OH OCTAHETCS B NMaMATU U HE OyneT
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yaaJieH CcOOpIMKOM Mycopa IO TMPUYMHE TPHUBSI3KA €ro K CBOHCTBY
Background Hauero oksa.

Pexomennmyetcsi coznaBath 00paboTunk coObITHs Window.Unloaded, B
KOTOPOM BBI3bIBacTCSI MeTol Close() I OCTAaHOBKH JIF0OOTO BOCIIPOH3BO-
JAIIETOCs] B JAaHHBIA MOMEHT 3BYKa IMPHU 3aKPBITUM OKHA. ITO HEOOXOJAUMO B
IIEPBYIO OYEPEIb MPU BOCIPOU3BEACHUU MYJIbTUMEANA B JOYEPHUX OKHAX.
Ecnmu mogoGHsbIi 00paboTunk ¢ metogoM Close() He OyAeT co3maH, TO TPH
3aKPBITUUA JIOYEPHETO OKHA BOCIIPOU3BEICHUE 3BYKa U3 BUJIEO MOXKET IPO-
JIOJDKATBCA €Ille HEKOTOPOE BpeEMS.

BocnpousBeneHue BUAeo Ha TpEXMEepPHOW NOBEPXHOCTH

Ncnone3yss WPF, MOKHO CTpOUTH CIIOKHBIE TPEXMEPHBIE CLIEHBI HA OC-
HOBE MOHATHOTO Koja paszmetku [1]. Kakum obpasom crpositcst 3D cuensl,
OBLJIO PaCCMOTPEHO B Kypce KOMITbIOTepHas rpaduka u B [2, 3]. HamomuumMm,
YTO TpEeXMEpHbIH O00BEKT rpynnupyercss BHYTpu XAML snemenra
ModelVisual3D. Marepuansl 115 3D 00bEeKTa CO3AAIOTCS C TTOMOIIBIO TAKUX
KucTe, kKak SolidColorBrush, LinearGradientBrush, ImageBrush umm
VisualBrush. [IpopucoBka BUAEO Ha TPEXMEPHOM MOBEPXHOCTH BBINOJIHS-
eTcsi ¢ momoiisio VisualBrush. B craemyromem ¢parmeHte mporpammbl
KUCTh VisualBrush mpumensercs K marepuany DiffuseMaterial tpex-
MEpPHOI'0 00BEKTA:

<GeometryModel3D.Material>
<DiffuseMaterial>
<DiffuseMaterial.Brush>
<VisualBrush>
<VisualBrush.Visual>
<MediaElement
Source="file:///e:\skazka.avi" />
</VisualBrush.Visual>
</VisualBrush>
</DiffuseMaterial.Brush>
</DiffuseMaterial>
</GeometryModel3D.Material>

Ecnu Heckonbko rpaHeil crpynnupoBaHbl B oAuH 3D 00BEKT ¢ momo-
b0 ModelVisual3D, To BuI€O 6yﬂeT BOCIIPOU3BOJIUTECSA COOTBETCTBEHHO
Ha Bcex rpanax (puc 1.2). C takum 3D 00beKTOM BO3MOXKHBI JTHOOBIE TPEX-
MEpHBIE MPeoOpa30BaHus HE MPEPHIBAIOIINX BOCIPOU3BEACHUE BUIEO HA €T0
IpaHsXx.
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»  MainWindow B8

Puc. 1.2. Bocnpouseedenue sudeo na Kybe

Kpome BocnpounsBenenus Bujeo Ha 3D MOBEPXHOCTSIX MOXKHO HCIIONb-
30BaTh BCO Mowmb WPEF: HaknaapiBaTe ONMH 3JIEMEHT HA APYrOM C pa3HOU
CTEIICHBIO ITPO3PAYHOCTH, PEAIU3YI0 TEM CaMbIM IIOJIYIPO3PAYHbIC UIIU 3€P-
KaJbHBIC DJIEMEHTHI.

Paccmorpum mipumep, rae ¢ nomompro VisualBrush Ha snemeHTe
Rectangle OynmeT BOCIPOM3BEACHO BUIEO, NPU ITOM OYyIET CO3/IaHO HIIE-
allbHOE OTpakeHue BHULeo. B cpene auzaitHepoB 3TOT 3(h(eKT U3BeCTeH Mon
HA3BaHUEM «MOKPBIHN TOJD».

[IpocTteiimuii cmoco6 coznanus 3¢@deKTa MOKPOTro 1Mojia COCTOUT B TO-
MEILCHUH DJIEMEHTA yIpaBieHUus MediaElement B mepBoe rHE310 dJIEMEHTA
ynpasieHus StackPanel. 3aTeM Hmke co3fgaercs dieMeHT Rectangle ¢ Ta-
KMMH XK€ pasMepaMy, Kak u Buzaeo. Jlaiee Bocnons3ynurech VisualBrush
I 3anojiHeHus Rectangle M ¢ mOMOIIBIO NMPUBSA3KU JAHHBIX CBSKUTE €O
cBOMCTBO Visual c anemeHToM yrnpasieHust MediaElement. Hakonen, otpa-
3UM BHUJEO0, YTOOBI CO3/1aTh 3€pKaJIbHOE M300paK€eHUEe, U MPUMEHUM
OpacityMask g maBHOTO yMEHBIIEHHUS MHTEHCUBHOCTU OoTpaxxeHus. Kopg
XAML BBITIISINAT CACAYIONIAM 00pa3oM:
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<StackPanel VerticalAlignment="Center">
<MediaElement Name="myVid" Source="skazka.avi"
LoadedBehavior="Play" Width="320" Height="240" />
<Rectangle Width="320" Height="240">
<Rectangle.Fill>
<VisualBrush Visual="{Binding
ElementName=myVvid}" />
</Rectangle.Fill>
<Rectangle.OpacityMask>
<LinearGradientBrush StartPoint="0.5,0"
EndPoint="0.5,1">
<GradientStop Color="#AA000000"
Offset="1" />
<GradientStop Color="#00000000"
Offset="0" />
</LinearGradientBrush>
</Rectangle.OpacityMask>
<Rectangle.RenderTransform>
<TransformGroup>
<ScaleTransform ScaleY="-1" />
<TranslateTransform Y="242" />
</TransformGroup>
</Rectangle.RenderTransform>
</Rectangle>
</StackPanel>

Ha puc. 1.3 nokaszan nomydeHHbIN 3P(HEKT MOKpPOTo MoJia.
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Puc. 1.3. Dppexm «moxpozo nonay

Cchbinku

1. http://msdn.microsoft.com/ru-ru/magazine/cc163455.aspx#S3

2.  http://www.codeproject.com/Articles/411827/Using-the-
MediaPlayer-in-WPF

3. http://professorweb.ru/my/WPF/UI_WPF/level26/26 2.php

4. http://andrey.moveax.ru/post/wpf-rendertargetbitmap.aspx

5. http://blogs.msdn.com/b/delay/archive/2008/09/03/video-frame-
grabbing-made-easy-how-to-quickly-capture-multiple-video-frames-with-
wpf.aspx
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3apaHus K nabopaTopHoi pabote

1. Paspabortaiite nporpammy, 0ToOpaxarolyo B OKHE YEeThIpe o0Ja-
CTH C BO3MOXXHOCTBIO BOCIPOM3BEACHUS PA3IMUHBIX MEINUANIOTOKOB (BUAEO,
3ByK). IIpenycMoTpeTs BO3MOKHOCTh YIPABJIEHUSI BOCIIPOU3BEIACHUEM KaXk-
JIOTO TOTOKAa B OTAEIHLHOCTH W BO3MOXXHOCTH OTKPBITHS JIIOOBIX Meana (a-
noB. MccnenoBaTh Ka4eCTBO BOCIIPOU3BENCHUS (PAIOB Pa3TUYHBIX TUIIOB.

2. Cozpaiite mpuiioKeHHe, OToOpakarollee TPEXMEpPHBIN Bpallaro-
muiics Ky0, Ha KaXIOW I'paHU KOTOPOro BOCHPOU3BOAMTCA BHIeo. Peanu-
3yHTE 3JI€MEHTHI YIPABICHUS BUJI€O (KHOIKH BOCIIPOU3BEICHHUS, OCTAHOBKH,
nay3bl) JUIsl KaXA0W IPaHU B OTAEIBHOCTH.

3. CospaiiTe TpUIIOKEHHE, OTOOpaKAIOIIEe TPEXMEPHBIM Bpalaro-
muiicss Ky0, Ha KaXJOW T'paHU KOTOPOTO BOCIPOU3BOIUTCS BHUIEO. Peanu-
3yHTE 3JIEMEHTHI YIPABICHUS BUJI€O (KHOMKH BOCIIPOU3BEICHHUS, OCTAHOBKH,
nays3bl, CllaiJiepbl MO3UIMH, TPOMKOCTH U CKOPOCTH BOCIPOU3BEIACHUS) IS
OJIHOW TeKyllel rpaHu. Tekymias rpaHb — 3TO IpaHb, TOBEPHYTAs K I1OJIb30-
BaTENIO U 3aHUMAIOIAasi HAauOOJBIIYIO IIONMIAAh Ha B OKHE.

4. PaspabotaiiTe mpuIOKEHHE, COOMparolee U3 yKAa3aHHOW MarnKd |
U3 BCEX €€ MOJIMANOK MEIMAKOHTEHT ¢ BO3MOXKHOCTBHIO OJTHOBPEMEHHOTO WJIH
IIOCJIEA0BATEIBHOTO BOCIIPOU3BEACHHUS.

5. PaspaboraiiTe crenuaau3upoOBaHHBI Opay3ep, coOuparomiein u3
YKa3aHHOW ManKh U W3 BCEX €€ MOANANOK MEAUAKOHTEHT C BO3MOXKHOCTHIO
NPOUTPBIBAHMS YKa3aHHBIX 3JeMeHTOB. Kaxblil amemeHT B Opay3epe 0ToO-
paxkaeTcsi B Buje u3o0paxeHnus. [[ns peanuzanuu 3Toi GYHKIMHM U3 BHUIIEO
HEO0OXO0IMMO BHIOpATh OJMH 3HAUYUMBIA Kafp.

6. PazpaboraiiTe mpuioKeHHe, BOCIPOU3BOSIIEE MOCIEI0BATEIHLHO
U cilydyallHbIM 00pa3oM KOpOTKHE (parMeHThl BUAECO U3 Pa3IUYHBIX BUJECO
¢aiinos.

7. Peanmsyiite urpy «yranai kamap». M3 Habopa BuaeodaiiioB BeIOU-
paeTcsi CilydalHBId KaJp M WIPOK JOJDKEH YrajaTh Ha3BaHUE (uuIbMa.
HasBanue ¢unbma conepxutcs B Ha3BaHue (aitia.

8. Peanmusyiite TaiiM JMHUIO B MEQUAINPOUTPHIBATENIE, HAaJ KOTOPOU
OyAyT MOKa3bIBaTHCS MUHUATIOPHBIE M300paKeHUs KaApOB BHUIEO HJISI STOU
MO3UIIMN TaM JIMHHH.

9. CozpaiiTe NpUIOKEHUE BUICONPOUTPHIBATEND, C BO3MOKHOCTBIO
oTOpachIBaHUs BUJCOTCHH 1103311 OCHOBHOTO BUe0. [Ipu co3ganmm ucnosib-
3yiiTe npeoOpa3oBaHUE CKOC.

10. Co3paiite NpUIOKEHUE C BO3MOKHOCTBIO HAJIIOKEHHUS PA3HBIX 3BY-
KOBBIX JIOPOXKEK C Pa3HON I'POMKOCTBIO Ha BUJIEO.

36



11. PazpaboraiiTe mpuiioxKeHHE, B KOTOPOM OYIET HECKOJIBKO AJIE€MEH-
TOB JUIS BBIBOJIA BUECO. Bce nieMEeHThl TOBEPHYTHI MO PAa3HBIMU YIJIaMU U
YaCTUYHO MEPEKPHIBAIOT APYr Apyra (HarmpuMmep, UCIOJb3yUTe pacnoioxke-
HUE «Beepom»). Peanusyiite QyHKIMIO MPOUTPHIBAHUS OJHOTO BUIEO C Te-
KyLIEH MO3UIUHU ITPU HABEICHUHU KypPCOpPa MBIILIKK Ha 3TOT 3JIEMEHT.

12. PeanmuzyiiTe urpy «coctaBb KaJpbl B XPOHOJIOTHYECKOM MOPSIKE).
[Iporpamma BbIOMpaeT ciay4ailHBIM 00pa3oM KaJpbl U3 BUACOINOTOKA. 3ajaya
UTPOKa OTTaJaTh MOCIEA0BATEIbHOCTD BOCIPOU3BEICHUS KaIPOB B BUJIEO.

13. PazpaboraiiTe nporpaMMy MOHCKa «KJIIOUEBBIX» KaJIpOB B BUJIEO-
notoke. KiroueBble Kaapbl 3TO KaApbl, MPU KOTOPBIX MEHSETCS MOJTHOCTHIO
BCS clieHa. /{11 BBIABIEHUSI TaKUX KaJApPOB HCHOJIB3YWTE INMPU3HAKU PE3KOU
CMEHBI IPKOCTH U KOHTPACTHOCTH.

14. Co3zpaiiTe mpriIo)eHrne, KOTOpbIe 0ToOpa)kaeT psi KaapoB U3 yKa-
3aHHOTO BUJIEO U MPU HAKATUU Ha MOJTYUYEHHBIN KaJp HAaUMHAET BOCIIPOU3BE-
JIEHUE BUJIEO C ATOrO Kajpa.

15. PaspaboraiiTe mpuaoKeHHEe, BOCIIPOU3BOISINECE BUICO HA CTPaHU-
ue KHuru. [Ipu HaxkaTuu Ha KHATY CTPAHHUIIA IEPEBOPAYMBAETCS, & HA HOBOU
CTpaHULE BOCIIPOM3BOJUTCS BUAEO 4YEpEe3 OAHY MHUHYTY OT TEKyuwlero. lTem
CaMbIM pEaIM3yeTCsl BO3MOKHOCTD IEPEMOTKHU.

16. Paspaboraiite mporpaMMy MOHMCKa KaJpoOB B BUAECONOTOKE C KaKOM-
aubo TpeolIaarIIe BETOBOW KoMIOHeHToW. Hampumep, kaapoB rie
MHOT'O CHHETO 1IBETA.

NabopatopHas paboTta Ne3. AHumauma n suageoacpdektol B WPF

Pabota ¢ o6nactbio npocmoTpa

OpHoit U3 BO3MOXKHOCTEHN JJIs CO37aHus BUIEOI(PPEKTOB SIBISAETCS BOC-
MIPOU3BEIECHUE BUJEO B 00JIACTH, ONPEAEIEHHOM Mo Kako# oo ¢urype. s
3TOro HeoOXOoaMMO 3adaTh CBOMCTBO Clipping oObekra MediaElement.
Hwuxe cnenyrommii XAML ko1 mOKa3bIBa€T BO3MOKHOCTH BOCIIPOU3BEICHUS
BUJIEO B BJUIUIICE.

<MediaElement Name="media" Source="skazka.avi"
Height="200" Width="300">
<MediaElement.Clip>
<EllipseGeometry Center="150,100"
RadiusX="120" RadiusY="80" />
</MediaElement.Clip>
</MediaElement>
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