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MMX TeXHOJIOTHUI

[ Iporpamma VirtualDub

[ Iporpamma AviSynth

®. 0.0 6

[ Iporpamma Mathcad
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MMX™
T'echnology

llomokogas obpabomka OaHHbIX.
Cpeocmeo cyuiecmeeHH020 Y8eaudeHUs
cKopocmu pabomul 8U0eopuUIbmpoa.
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Kypc no Intel MM X @

GRAPHICS & MEDIA LAB
VIDEO GROUP

B cnanmax ucroib30BaHbl pUCYHKHU M3 Kypca M0
MMX kommanuu Intel, KOTOpBIM HACTOSATEIBHO
PEKOMEHIYETCS IIPOUTH.

Kypc MOXHO ckadaTh IO aJpecy:

http://graphics.cs.msu.su/courses/mdc2004/library/mintro.exe
(pa3mep: 14 Mb)

http://graphics.cs.msu.su/courses/mdc2004/library/runcbt.exe
(pa3zmep: 2,7 MbB)

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 4
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GRAPHICS & MEDIA LAB
VIDEO GROUP

Texnonorus MMX 0ObL1a pa3zpadboTaHa
KoMIIaHueu Intel u ABIIsIETCSA CBOETO poaa
pPa3BUTHEM KOMaHJI IpoIeccopa.

Texnonorus 0a3upyeTcss HA APXUTECKTYPE
npoieccopa Pentium® u mo3BosieT
YCKOPHUTH BHIYHUCJIEHHS 32 CUET
apajieJIbHOU 00PAa0OTKHU JAHHDIX.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 5
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| ne npumMeHsercs ‘/@,\
TexHojaorud MM X™ 9

Texnonorus MM X UCoOab3yETCS BO
MHOTHUX MYJIbTUMEIUMHBIX OPUIIOKCHUSIX,
HaIpuMeEpP NMPU 00padoTKe BUIEO0, 3BYKA H
rpa¢guku (yCKOpeHHE HUPpPOBOM
00paOOTKK CUTHAJIOB U JAHHBIX ).

3a0aBHO, yTo MMX KOMaHABI CErOIHA
IPUMEHSIOTCS JakKe MPH 3aN0JHEHUN U

KOIMMUPOBAHUH Oy(EPOB ONepalimiOHHON
CHCTEMBI.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 6




= —/L

TN
MMX™ texHOJI0rus S@_J/

GRAPHICS & MEDIA LAB
VIDEO GROUP

1. B rexHomornu MM X nNpUMEHAOTCI UHCTPYKIIUU
MCIOJIB3YIOIINE OCOOCHHOCTH apXUTEKTYPHI
HOBOTO IIpoIeccopa.

2. MMX uHCTpYyKIIMM pabOTaIOT KaK CO 3HAKOBOMU
TaK ¥ ¢ 0€33HAKOBOU apU(PMETUKOM.

3. IlosBuIIMCH 8 HOBBIX PETUCTPOB C

COOTBETCTBYIOIIMMU UMEHAMU
MMO...MMT7.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ i
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Tumer maapEsix B MM X™ @

GRAPHICS & MEDIA LAB
VIDEO GROUP

Fﬁ';? ShC Phte . o B 64 0uta MOXHO
R  nomecTuThb OT 8
Packed Word IICPCMCHHBIX)»

63 15 ]

pa3MepoM MO 8 OUT
(0aMTOB) U 10 OJTHOM

Packed Doubleword

63 31 0  IIEPEMEHHONY
I N pasMepoMm B 64 GuTa.
Quadword

63 i

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 8
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Cucrema komanag MMX™ S@_J/

GRAPHICS & MEDIA LAB
VIDEO GROUP

Cucrema komanag MMX coctout u3 57 KOMaH[,
CTPYNIIMPOBAHHBIX B CIECAYIONIUE KATETOPUU:

e KoMaHapl mepenaum JaHHbIX

* Apru(mMeTHUECKHE KOMaH/IbI

* KomMaH 161 CpaBHEHUA

» Koman 161 mpeoOpa3oBaHus

e Jlornueckue KOMaHIbl

« KoMaHaBI ABUTA
* Komanga ocBo0oaute MMX™ cocrosiaue (EMMS)

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 9




CemaHTHKa HHCTPYKIMH >
™ W

<KOMaHIAa>[dest, src]

<KOMaHa~> 3alIUCBIBACTCS 110 CICAYIOIUM
IIpaBUIaAM:
1) Komanga naunHaercs ¢ “P” (kpome movd, movq )
2) “US” pabora ¢ 0€3 3HaKOBOM apu(PMETHUKOMN
3) “S” unu “SS” paboTa co 3HAKOBOH aprU(pPMETUKOU
4) “B”, “W?”, “D”, “Q” cOOTBETCTBEHHO 0003HAYAIOT
TUI C KOTOPBIM pabOTaET UHCTPYKITUS

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 10
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Apn(pMETHKA ¢ HACBIICHUEM )

GRAPHICS & MEDIA LAB
VIDEO GROUP

MMX TEXHOJOTHUs IMOAACPKUBACT ApUPMETUKY C
HackleHneM (saturated arithmetics).

* B pexume ¢ HaCbhIIIEHUEM, PE3YJILTATHI
omnepalun, KOTOPbIE MEPEIOITHIIOTCS CBEPXY WU
CHM3Y OTCEKAIOTCS K I'PaHUIIEC datarange
COOTBETCTBYIOIIEIO TUIIA JJAHHBIX

B pexnme 0e3 HaCBhIIIEHUs, PE3YJILTATHI,
KOTOPBIC MEPEIOJHIIOTCSI KaK B OOBIYHOM
IporeccopHor apudmetuke (cMm. Kypchl o C u
acceMoJepy).

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 11




Taomuiia

Twnn gaHHbIX

3HaKOBbI
oanT
3HaKoBoe
CI10BO
be33HaKoBbIN
oanT
be33HakoBoe
CINOBO

CS MSU Graphics & Media Lab (Video Group)

HwXHUN npegen

UlectH [NecaTtu
aguar. YH.

80H -128
8000H -32768
O00H 0

0000H 0

[Y-_7-:7L'

Ll
o

GRAPHICS & MEDIA LAB
VIDEO GROUP

BepxHun npegen

lllectH [decatu

aguar. YH.
7FH 127
/FFFH 32767
FFH 255

FFFFH 65535

http://www.compression.ru/video/ 12
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KoMaHabl mepeaayu @/

HAHHBIX (IPUMED) R

MOYVD (Ilepemectuts 32 buta) nepemaet 32
OuTa yIIaKOBAaHHBIX JIAaHHBIX U3 IIAMSTH B
peructpsl MMX 1 00paTHO, WM U3
LIEJIOYHCIIEHHBIX PETUCTPOB B peructpbl MMX u
o0OpaTHo.

MOVQ (Ilepemectuth 64 buta) nnepenaer 64
OuTa yIIaKOBAaHHBIX JIaHHBIX U3 IIAMSTH B
peructpel MMX u 00paTHO, WIIM MEKAY
peructpamu MMX.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 13




——

_ Nl
Ll
[ Ipumep apIiIcpMeTquCKHX m\@/
HMHCTPYKI NN =
Apudmernuec- | Wraparound |3HakoBas | be3
KHE 3HAKOBas
CliokeHue PADD PADDS |PADDUS
Berautanue PSUB PSUBS |PSUBUS

YMHOXEHUE PMULL/H

YMHOXEHUE U PMADD
CIIOKEHHE

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 14
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HpHMegIz CJIOKCHUA ‘r@’:

Tuna Byte e
MMX =™ Reqisters
63 ;
MMO paddb MM2, MM
MM

g0 |7F |01 {01 |80 |FF [7F |80

MM + + + + + + + +
FF |17 |36 |FF (80 (FF [7F |7F

M5

gloll 7F |96 |39|00 |00 |FE (FE |FF
MM ]

| .Li‘h idi

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 15
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HpHMegIz CJIOKCHUA ‘r@’:

tumna Word o
MMX™ Reqisters
63 ;
il paddd MM2, MMA

TFFFFFFF 0000000

+ +

gooooool TEFFTTTE

| .Li‘h idi

M6 000000 FYFFFFEY
b ]

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 16
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GRAPHICS & MEDIA LAB
VIDEO GROUP

\ o

PCMPEQW mm, mm/mod4
mm | 0000000000000000{0000000000000001{0000000000000111{0111000111000111

mm/m64{ 0000000000000000 DOODGUOUOUUUOOOU‘M11000111000111 0111000111000111
True False False True

v Y Y Y

mm | T UOUUGOUUUOUUUUUU‘OUUUOUUUOUOUUUOU (NARNARANRARNIY

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 17
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IIpumep koga ¢ MM X™ &@3_1/

GRAPHICS & MEDIA LAB
VIDEO GROUP

movq MMO, [a_vector] Pacuer ckajisipHOro

movq MM1, [b_vector] IIPOU3BEICHUA:
pmaddwd MMO, MM1

paddd MM7, MMO Za(l) % b(l)
add [a vector], 8

add [b vector], 8

sub [count], 4

jnz loop

movqg MMO, MM7

10 psrlqg MM7, 32

11 paddd MM7, MMO

12 movd mem vdp, MM7

©W 0 Jd o U1 & WD K

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 18




IIpumep koga ¢ MM XT™

1 movg MMO,
2 movq MM1,

[a vector]
[b vector]

A _vector
ad | a4 | a3 | a2 | al | a0
MMO
a3 a2 al a0
CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 19




IIpumep koga ¢ MM XT™

3 pmaddwd MMO, MM1

a3 a2
pmadwd
b3 b2
a3*b3+a2*b2

CS MSU Graphics & Media Lab (Video Group)

MMO
al a(
MM
bl b0
MMO
al *b1+b0*al
http://www.compression.ru/video/ 20
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IIpumep koga ¢ MM X™ @

GRAPHICS & MEDIA LAB
VIDEO GROUP

4 paddd MM7, MMO
MM’/

00000000 00000000

paddd MMO
a3*b3+a2*b2 |al*bl+b0*al

MM7
a3*b3+a2*b2 |al*bl+b0*al

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 21
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IIpumep koga ¢ MM XT™

5 add [a vector], 8
6 add [b vector], 8

a’

a6

ad

CS MSU Graphics & Media Lab (Video Group)
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GRAPHICS & MEDIA LAB
VIDEO GROUP

a_vector
a4 a3
http://www.compression.ru/video/ 20
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IIpumep koga ¢ MM X™ @

GRAPHICS & MEDIA LAB
VIDEO GROUP

7 sub [count], 4

C4YeTuuK yMEHbIIAeM Ha 4.
Yke 00paboTaHo 4 eMeHTa

8 jnz loop

[IpomoimkaeTcs UK €CIIA eme
OCTaJIOCh YTO 00pa0daThIBATh

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 23
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IIpumep koga ¢ MM X™ @

GRAPHICS & MEDIA LAB
VIDEO GROUP

9 movg MMO, MM7

MMO

al1*bl11+al0*b10+a7*b7 | A9*b9+a8*b8+as5*b5+ad
+a6*b6+a3*b3+a2*b2 *b4+al*bl1+a0*b0

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 24
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IIpumep koga ¢ MM X™ &@3_1/

GRAPHICS & MEDIA LAB
VIDEO GROUP

10 psrlqg MM7, 32

MM’
al1*bl11+al0*bl10+a7*b7+ |a9*b9+a8*b&8+as5*b5+ad4*b
a6*b6+a3*b3+a2*b2 4+al*b1+a0*b0

shift
MM’/
00000000 al1*bl11+al0*bl10+a7*b7+
a6*b6+a3*b3+a2*b2

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 28
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11 paddd MM7, MMO
MM’/
al1*bl11+al0*b10+a7*b7 | A9*b9+a8*b8+as5*b5+ad
+a6*b6+a3*b3+a2*b2 *b4+al*bl1+a0*b0
paddd MMO
00000000 all1*bl1+al0*bl10+a7*b7
+a6*b6+a3*b3+a2*b2
MM’/

all1*bl1+al0*bl0+a7*b7
+a6*b6+a3*b3+a2*b2

Harur pesynbrar

CS MSU Graphics & Media Lab (Video Group)

http://www.compression.ru/video/
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GRAPHICS & MEDIA LAB
VIDEO GROUP

[Iporpamma VirtualDub

[Iporpamma AviSynth

®. 0.0 6

[Iporpamma Mathcad

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 2%




VirtualDub

Jlywwas npoepamma o
pabomvl ¢ NOMOKOBbIM BUAEO

28
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GRAPHICS & MEDIA LAB
VIDEO GROUP

O nporpamme VirtualDub
Kak nucarp (uiIbTphl

IIpumep

Sl b S\

HUrorn

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 29
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YT1o 3TO Takoe? &@3_1/

GRAPHICS & MEDIA LAB
VIDEO GROUP

VirtualDub saBiseTcsa OecmiiaTHO
pacHpoCTpaHAEMOU MPOTrPaMMON.

210 CAMA S pacnpocTpaHeHHass mporpamMmma ajis

OTOYHOM 00paObOTKU BUeO (B T.4. [loaroroBku
MPEG-4 ¢punemoB ¢ DVD).

Y HEE OTKPBITHIE UCXOIHUKH, YTO IIO3BOJISIET
MOAU(PHUIIMPOBATE UCXOIHBIA KO MPOrPaAMMEBL.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 30
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['1e MOKHO cKadaThb U @
Y3HATb O VirtualDub oo

http://virtualdub.org/

210 opuumanbHbeIi canuT VirtualDub. 3aeck MOXKHO
CKayaTh IOCJICIHUE BEPCUU U JOKYMEHTALMIO I10
MCIOJIb30BAHHUIO.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 31




= —/L

SRR N
O01acTh IPUMEHECHUS S@_J/

GRAPHICS & MEDIA LAB
VIDEO GROUP

e OcCyLIECTBIICT IPOCMOTP U 0A30BOE
peIaKTUPOBAHUE BUICO

* [lo3BoJIsIET KOHBEPTUPOBATH B pa3HbIe ()OpMAaThI
BUJICO U ayaUO TPEKU

* (OOpabaTbeIBacT BUACO (M ayau0) C
MCIOJIb30BaHUEM (DHUIIBTPOB

* QOcymecTBisieT BOCCTaHOBJICHUE (DalJIOB

* [llo3BoJIIET yKa3bIBaTh B CKPUIITE
aBTOMATHUYECKY0 00pabOTKy (DMIBMOB

e OCylIECTBIISIET KAUECTBEHHBIN 3aXBaT BUJIEO C
KaMEphl

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 32
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Baenmun Bug VirtualDub @

GRAPHICS & MEDIA LAB
VIDEO GROUP

L1 VirtualDub 1.5.4 - [Alien Ant Farm - Smooth Criminal.avi] ] T I e ] 9

File Edit “ideo #Audio Opltions Tools Help

J

al| | ) )] o] @l | & | | 2| [FrameE o000 200)T]

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 33
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GRAPHICS & MEDIA LAB
VIDEO GROUP

BocnpeysEe C T
JIcXonHOe BUIEO

CTOII Bocrnipomu3sBeCTHU CoMIIJIVMHT
\c OUIIE TOOM

...!1 .-'II -

o o P P e

A

[lepeMOTKa

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 34




Menro File

Open wideo File. . .

append A%I segment.. .
Preview inpuk...

Preview Filkered. ..

Frewview output From skark, ..
Save as avl,,,

Sawe old Format AvI. ..

Save segmented av. ..
Close wideo file

File Information. ..

Sawve striped AYI...
Save stripe masker. ..
Save image sequence., .,
Save Wal, .,

Load processing setkings. ..
Save processing setkings. ..

Stark Frame server...
_apture AV, .,

Fun scripk...

Job contral. ..

1 battle. awi

2 flien Ant Farm - Smookh Criminal. avi
3 1.BMP

4 015, 4]

ik

Ckrl-+C

Space
Enter

FS

F7
Shift+F7

k-

CErl+L
Ckrl+5

=

( \ ! —/L
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GRAPHICS & MEDIA LAB
VIDEO GROUP

Pabota ¢ dainamu:
COXpaHEHHUE, 3arpy3Ka,
COXpaHEHUE CKPHUIITOB U
T.II.

-

Pabota Job — co3znanue
[MOCJIEIOBATEIbHBIX
ykazaHnui mis VirtualDub

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 35




Menro Edit

Eeginning

End

Prewious frame

Mext frame

Prewious kewframe
Mext kevframe

Back 50 frames
Forward 50 Frames
Previous drop Frame
Mext drop frame
Previous range

Mexk range

Move to seleckion skark
Move to selection end
o ko...

Delete selection

Sek selection start

Sek selection end

Mask selected frames
Unmask selected frames
Reset Frame subset

CS MSU Graphics & Media Lab (Video Group)

iZkrl+Lefk
i_krl+Right
Left

Right
Shift+Left
Shift+Right
al+Left
Alt+Right

N

( \ ! —/L

o

GRAPHICS & MEDIA LAB
VIDEO GROUP

bonee oOmMpHBIE BOBMOKHOCTH

10 IIEPEMOTKH BHUAEO BILIOTH 10

> [IEPEX0/1a HA YKA3aHHBIM HOMEDP
KaJpa.

/

Z

Pabora ¢ coMIIMHraMu B

> PaCIIMPEHHOM PEXKHME.

http://www.compression.ru/video/ 36
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Menro Video @

Filters...

Frame Rate. ..
Colar Depth, .,
COmpression, .,
Select Range...

Direct skream copy

Fast recompress

Mormal recompress
#® Full processing mode

Scan video stream For errars, ...
Ertar maode. ..

Chrl+F
Chrl+R
Chrl4+D
Chrl+HC

CS MSU Graphics & Media Lab (Video Group)

N

GRAPHICS & MEDIA LAB
VIDEO GROUP

OOpaboTKa BUJIEO C

- N

Y

J

MCIOJb30BAHUEM (DUIIBTPOB.
> IloakiroueHue U ykazaHue
apaMeTPOB

IIpoBepka Ha HaTMUKUE
OIIMOOYHBIX KaApPOB B BHJICO
IIOTOKE.

http://www.compression.ru/video/ 37




= —/L

PO
Menro Audio &@3_1/

GRAPHICS & MEDIA LAB
VIDEO GROUP

Interleaving. .. ChrHl )

YcraHoBKa mapaMeTpoB 3ByKa U
(PUIBTPOB KOTOPBIE OYIYT

> MOJKIHOYECHBI B MOMEHT

00padOTKH.

Mo audio
® Source audio
Wy Audio. .,

- N

| Y CTaHOBKA pEXHUMa:
® Direct stream copy
il Bt Thoe . elIpsamoe konmMpoBaHUE MMOTOKA
*PexrM MoJTHOM 00pabOTKH

Errar mode. .. J

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 38
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Menro Option &@3_1/

Shaow log. .. Fa
Shiow real-time profiler Shift-Fa
Performance, ..
Crvniarnic Cormpilation. .
Preferences. ..

v Display input video Fa

v Display output video Fi0

Display decompressed output  Shift-F10
v Show status window
Swap input/output panes

Synchronous bl
Wertical display
Histograms

v Sync ko audio
Drop Frames when behind
Enable DirectDraw acceleration
Preview field mode

GRAPHICS & MEDIA LAB
VIDEO GROUP

1. IIpocmotp Log daiinon

Y CcTaHOBKA IMapaMeETPOB

KOJICKOB

OT1o0OpaxeHnue MOTOKOB BUAEO

4. dopmat oToOpaKkacMoun
MH(pOpMaIun

5. PacnosioxeHus OKoH

(Y

k

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 39
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Kak nucars GuibTpsl 115 @
- e
VirtualDub =

OumwieTp g VirtualDub mpencraBiasger coOou
DLL Ou0aMoTeKy KOTOpas UMEET BU;

<umsa>. vdf
Ilociie 3TOr0 MOXXHO CKOIUPOBATH €r0 B MAIKy
Plugins 1 noakI04YUTh B MporpaMme Kak (hUiIbTp.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 40
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Crpykrypa (aitina *.vdf @

GRAPHICS & MEDIA LAB
VIDEO GROUP

®daitn J0JDKEH COJIEpKaTh MUHUMAaIbHBIN HA00P
GyHKIUM 1719 pa0oThl. Te QyHKIIUM KOTOPHIE
MCIOJb3YIOTCS JOJDKHBI OBITh OITMCAHbI B
CIIELHAJIbHOM CTpYKType. Eciu pyHKIMsI HE
HCIIOJIb3YETCA, TO B MOJI€ 1O0KHO cTosATH NULL.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 41
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CTpyKTypa &@3_1/

GRAPHICS & MEDIA LAB
VIDEO GROUP

typedef struct FilterDefinition({

FilterInitProc initProc;

FilterDeinitProc deinitProc;
FilterRunProc runProc;
FilterParamProc paramProc;
FilterConfigProc configProc;
FilterStringProc stringProc;
FilterStartProc startProc;
FilterEndProc endProc;
FilterScriptStrProc fssProc;

} FilterDefinition;

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 42
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I Ipumep &@3_1/

GRAPHICS & MEDIA LAB
VIDEO GROUP

Pazbepem mnpumep mnporpammbl Kotopas Blue
KOMIIOHCHTY YMCHBIIIACT B ABa pasza, a (Green

OCTaBJIIET O€3 N3MEHECHMA.
int runProc(const FilterActivation *fa,
const FilterFunctions *ff) ;

210 anaor npoueaypsl main() B C++, VirtualDub
HA4YHET JCWCTBUS C BBI30BA 3TOW (PYHKIMH IIpH
o0pabOTKEe Kaapa (HE  yYHTBIBA€M  BBI3OB
MHETeca).

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 43




RunProc

OwibTp, ymeHbpmaromui Blue B ga paza

{ - .
src = (Pixel32 *)fa->src.data;
dst = (Pixel32 *)fa->dst.data;
h = fa->src.h;

( \ ! —/L

Ll
%

GRAPHICS & MEDIA LAB
VIDEO GROUP

do {
w = fa->src.w;
do { old pixel = *src++;
new pixel = (old pixel & OxFF0000) +
((old pixel & O0xO0000FE)>>1) +
0x008000;
*dst++ = new_pixel; }
while (--w) ;
src = (Pixel32 *) ((char *)src +
fa -> src.modulo) ;
dst = (Pixel32 *) ((char *)dst +
fa -> dst.modulo) ;
}
while (--h) ;
return 0O;

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 44
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Ciy>k€OHBIE (DYyHKIIUH &@3_1/

GRAPHICS & MEDIA LAB
VIDEO GROUP

Jlna VirtualDub Hamo BKIOYUTS 2 (YHKIIUM OHU
CIIYy>KEOHBIC Y HE HECYT OOJIBIIION CMBICIOBOM
Harpy3KH, HO MX HaJ0 YKa3bIBaTh JJIs
coBMecTuMocTu ¢ VirtualDub:

extern "C" int  cdecl
VirtualdubFilterModuleInit2 (FilterModule *fm,
const FilterFunctions *ff, inté& vdfd ver, inté&
vdfd compat) ;

extern "C" void _ cdecl
VirtualdubFilterModuleDeinit (FilterModule *fm,
const FilterFunctions *ff) ;
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struct FilterDefinition {
NULL,NULL,NULL, // next, prev

"tutorial", // name

"blue color", // desc

"anyone", // maker

NULL, // private data
0, // inst data size

OnucaHue aTpuOyTOB OTHOCSIIHUECS K

MHTEp(pEeNCy (PUIbTPa, ITOJICKA3KA IS
MOJIb30BATENS IIPU MOAKIIOUYCHUMN (PUIIBTpA.
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/ /OINHUCaHNE UCTIOIb3YEMBIX (DYHKIIHH.

NULL,

// initProc
NULL, // deinitProc
tutorialRunProc, // runProc
NULL, // paramProc
NULL, // configProc
NULL, // stringProc
NULL, // startProc
NULL, // endProc
NULL, // script obj
NULL, // fssProc };
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* Tlocne kommmasuuu dana oOyaer uMmeTh By, *.dll
* IlepenmeHoBath (ani B *.vdf (MbI co3maBanu
npoeKT Ay Hanucanuss DLL 6ubnuoTexn)

* [lomecTturs ero B manky Plugins
* Tlogxmrounts B onumsax VirtualDub guisTp
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Il1rochI:

* [Iporpamma siBisieTcs OECIIJIATHOU M C
OTKPBITBIMHA NCXOJHUKAMU

* Bce npo0iaeMbl ¢ OTKPBITUEM BHAEO U €r0
COXPAHCHUEM YK€ PEIICHBI

* B03MOXHOCTB 3arpy3Ku (pHJILTPOB

* IIporpammupoBanue Beaercsa Ha C++ yTo
IIO3BOJISIET MOJB30BATHCS BECbMa THOKUM
armapaToM JJIsl pear3alii CBOUX aJITOPUTMOB
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[Iporpamma AviSynth

®. 0.0 6

[Iporpamma Mathcad
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CKpunmosbiii 5361k NOMOKOBOU
006pabomku 6udeo
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v O nporpamme AviSynth

N

Onepartopsl

v CeMaHTHKa ¥ ITparMaTuKa Orneparuun:
- JIOTHYECKHE
- MAaTEMaTUYECKHUE

v Knaccudukanui gyHkmuin AviSynth

Y

Hcnons3oBanue Plugins
v Hrtormu

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 5P
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g AviSynth sBis€TCS MpOrpaMMon-
nctouHukoM (FrameServer)

KOTOPYIO MCIOJB3YIOT Pa3InYHbIC
IPUIIOKEHUS 11 00paOOTKU
BHUJIEO.

Taxxke AviSynth oOmagaer pa3BUTHIM CKPHUIITOBBIM
SI3bIKOM M MexaHu3MoM Plug-In, mo3BossromuM B
OTOKE 00padaThIBaTh (PUIIBMBI.
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Hcnonp3oBanne AviSynth COCTOUT M3 JIByX ATAIlOB:

¢+ CO3/1a€TCS MPOCTOU TEKCTOBBIN JIOKYMEHT
KOTOPBIN COJEPIKUT IMOCIIEI0BATEIBHOCTD
KOMAaH][ — CKPHIIT;

¢ 3aIlyCKaeTcs MPUIIOKEHUEM 00padaThIBAIOIICE
BHUICO, HAIIPUMEP, MOKHO 3aIlyCTUTh €r0
VirtualDub nnu Windows Media Player.
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AviSynth  sBIsS€TCS  OTKPBITBIM K CBOOOJHO
PACIIPOCTPAHSIIOIIUMCA  IPOEKTOM.  McXOomHuKH
MOKHO UCHPABJISITh U BHOCUTh B HUX T€ U3MEHEHUH,
KOTOPBIE BaM HYXKHBI. OJTOT MPOEKT TOJIBKO
CTApPTOBAJ, ¥ €CTh YHUKAJIIbHAsI BO3MOXXHOCTb
[I0Yy4aCTBOBATh B HEM.
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y3HaTI> 0 Avi Synth

M _ | SOURCER RGE’
ﬁﬂ{ir&x]}u ting // language fo rl...l'||:.-.:| ~IIJlrlet

Odurmansabii caut AviSynth:

http://www.avisynth.org/

31€Ch MOKHO BHOCUTBH CBOH IIPEIJIOKCHHUS, a TAKXKE
IpeaI0KeHa BeCbMa HHTEPECHAS UJIEs —
KOPPEKTUPOBATh CAUT BMECTE C pa3pabdOTUMKaMHU.
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CemaHTHKA IIparmaTtnka
TUIIOB JIAHHBIX
clip IlepemeHHas xpaHsmas
napaMeTphl BHJICO/ay U0 KInMa

string CTpoKoBas nepeMeHHas
int LlemouyuncienHas nepeMeHHas
float llepemenHas ¢ nIaBaroIIen TOYKOU
bool byneBckas nepeMeHHas

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ Sy
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CemaHTHKA IIparmaTtnka
== PaBeHCTBO
= HepaBHo
|| Jlormueckoe Mnu (OR)
& & Jlornueckoe 1 (AND)
CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 58
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pall =

AviSynth e

CemaHTHKA IIparmarnka
+ CrnoxxeHue
- Beruntanue
* YMHOKEHHE
/ Jlenenue
% Mod (Onepanuus B KOJIbIIC)
>=(<=) bounbie/MeHbIe Uid paBHO
> boubiie
< MeHsb1ie

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ o)
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"5 — 5
Pesynbrarom sBisercs 10

D= (a==truci: | :
Amnanor onepanuu B C+H+  «:?2»

B sxBuBajieHTHOM BUJIE;
1f (a==tTrue) then b=1 else b=2
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YHuciieHHble (OYHKIIUA
CTpoxkoBbIC (DYHKIIUH
DOyHKIIMHA IEpEBOAA
[IpoBepouHble (hyHKIINHU
Jlpyrue tanbl QyHKIUMA

S S

OcTaHOBHMCSI HA HEKOTOPBIX M3 UX MOAPOOHEE.
Bce 3Ti (hyHKIMH a TaK:K€ MHOTHE JPYTHE
IIPUBEIACHBI HA CAUTE.
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YuciaeHHble PyHKIMH =]
FIESICHSER | Ot ) IIepeBoautr f1loat B int

0 OJIMKAMIIIErO CHU3Y
FIoGHEr] .2) = i
Flocsme| . c) =
FlooEs —1.2) =
F'1O0T (—1 . 0) a=u—
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Round (float) IIepeBoautr f1loat B int
OKPYTJISISL PE3YJIbTAT

RoUGiaml'l . 2) =

RoULGEE] . 6) = 2

Rouné —1.2) =

Round (-1 . 6l
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CrangapTHbIC MAaTEMAaTUYECKHAE (PYHKIIUH:
Sin (float)

Cos (float)

P1i S

LOGEN £ 1 oat)

Essem (£ 1ocatl

Pow (flocat WOase, float power)
Sgrt (TR
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SpilfFRed (T Toat X, TESEEERENSI T , o
DEEERNG 1101 C" )

I Ipumep:
SpiEseE (5, O, Cnmmet 10, 20808 falsciles 5
Spnle (5, (O CSR0, 110 Sl (), trucl== '/

4
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UCase ("AviSynth") bykBbl B BEpXHUU PETUCTP
LCase ("AviSynth") bykBbl B HUXXHUU PETUCTP
RevStr ("AviSynth") HWuaBepcus OykB

StrLen ("AviSynth") JliuuHa CTpOKH
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UCase ("AviSynth") ARSI
LCasSEm(" AviSynt@esie= "avisyncth"

ReszSiCr (" Av i Saaaesiit )

"htnySivA"

Strlen ("/SESNECh'" ) = 8

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 67
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Value (string) — llepeBoaut CTpoKy B int

I Ipnmep:

Value =2 .7" Ja= -2.77

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 68




=y — )
P

SN N
OyHKIMY OPOBEPKHU THUIIA @

GRAPHICS & MEDIA LAB
VIDEO GROUP

OyHKIMU IIPOBEPKU TUIIA IEPEMEHHBIX :
IsBool (var)

IsInt (var)
IsFloat (var)
IsString (wvar)
IsClip (var)
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a AVISource ("d:\capture.00.avi")

b AVISource ("d:\capture.0l.avi")

c = AVISource("d:\capture.02.avi")
sound track=AVSource ("d:\audio.wav")
AudioDub (a+b+c, sound track)

B nepemMeHHbI€ a,b,C 3aMMCHIBAKOTCS MapaMETPhI TPEX
BHUACO pOJMKOB. KOTOphIle MOTOM OyIyT ITOKa3aHbI
IOCJIEA0BATEIILHO APYT 3a APYroOM C 0O0IIeH
3BYKOBOM JOPOXKKOU KOTOPYIO MbI TOXKE
peIBaApUTEIIBHO 3arpy3HJIL.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 70
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B AviSynth MOXHO HCHOJIB30BaTh (PUIBTPHI
HAIlMCAHHBLIC VYK€ panblle. Jiaga 3Toro wmx HaAo
OJKJIIOYNTh CHCIAAIbHON (DYHKIIUCH:

LoadPlugin ("filename"[,...])

OunbsTpel B AviSynth umeroT Bua;
<UMS>.avs

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 71
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AviSynth  mo3BoisgeT  HNOAKIIOYUTH  (PUIBTPHI
HaIMCaHHbIC B VirtualDub. EnnHcTBEHHOE
OrpaHMYCHHE — HEOOXOAWMBIM (opMaT BHJIEO

RGB32. Ho ecau Oyumer apyroit dopmar MOXKHO
BOCIIOJIb30BAaThCS  BCTPOCHHBIMH B AviSynth
(GYHKIUAMU JIJIs1 IIEPEBOA B HY>KHBIM (popMar.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 2
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VirtualDub GRAPHICS & MEDIA Lo

LoadVirtualDubPlugin
("filename","filtername", preroll)

HHoakaw4yenue puabTpa VirtualDub:

1. Ilepsriii napamerp <ums>.vdf minarun VirtualDub

2. Bropoi napameTp ums (aiija c
KOHBEPTHUPOBAHHOTO 110 AviSynth (<ums>.avs)

3. Preroll moka3esiBaeT CKOJIbKO KaJpOB HEOOXOIUMO
nepkaTh B Oydepe (HarpuMmep, 11
NCUHTEPJICHCHHTA)
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Import ("d:\vdub filters.avs")
AviSource ("d:\filename.avi")
ConvertToRGB32 () # TamM rgme Hapmo
VD SmartBob(l, 0, 10, 1)
ConvertBackToYUY2 () # Tam rme Hamo

VD SmartBob(1, 0, 10, 1) — dpynkums
OCYIICCTRIISAIONIAS MMOATPY3KY IJIarkHa C

COOTBETCTBYIOIIUMH ITapaMeTpaMu JJ1s1 JTaHHOTO
(unpTpAa.
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function VD SmartBob(clip ''clip'', bool
''show motion'', 1int ''threshold'', bool

''motion map denoising'')

LoadVirtualdubPlugin ("d:\bob.vdf"," VD Sm
artBob", 1)

Return

clip.SeparateFields. VD SmartBob (clp.GetP
arity?1:0 default(show motion, false)?1:0,
default (threshold, 10),

default (motion map denoising, true) ?1:0)
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AviSynth sBsieTcsl BeCbMa THOKMM CPEACTBOM
PUMEHHUTEIBHO K JTI000MY ITPHUI0KECHUIO
paboTaronieMy ¢ BUAe0. Bo3M0OKXHOCTh paOOTHI €
MCXOJHMKAMU MO3BOJISET MOIYyYUTh IPU IIPABUIBHOM
[10JIX0/IC BEChMa OIIyTUMBbIC PE3yJIbTATHI.

OCHOBHOE PEUMYIIIECTBO — BO3MOKHOCTD

CYHIECTBEHHO c3xk0HOMHUTH BpeMd IpH
MAaCCOBBIX Onepanuax ¢ pujibMaMu.
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4
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\ 4
4

[Iporpamma Mathcad
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Mathcad

Yoobneuuee cpedcmeo suzyanuzayuu
OQHHDIX.
Cpeocmeo npedsapumenbHOl
npopabomku huibmpos.
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JloctonncTBa mathcad’a GRS MDA s

Ilouemy crout ucnojb3osate Mathcad:

e IIpomexyToKk BpeMEHH ISl TOIYyUCHHS IIEPBBIX PE3YJIbTAaTOB
paboTHI aIrOpUTMAa 3HAYUTEIIFHO MEHBIIIE IO CPABHEHHMIO C
pa3pabOTKOM B KaKOM-JIHMOO cpefie

e Kax10e U3MEHEHHUE TEKCTA ITPOTrPAMMBI JUHAMUYECKHU BIIUSAET
Ha pe3yJIbTaT

e [louck OmMMOOK OCYIIECTBIISIETCS OBICTPEE, YEM B UCXOJHOM
TEKCTE MIPOrpaMMbl Ha K-J1. SI3bIKE MPOTrPaMMHUPOBAHHUS

e PcanuzoBaB OCHOBHYIO 4acTh ajroputMa B mathcad’e, Bpems
HaIMCaHUsl pEATbHOW NPOTrPAMMbl YMEHBIIIAETCS HA MOPSIAOK

e MHO0XKeCTBO PeaIu30BaHHbIX, TOTOBBIX K UCIIOJb30BaHUIO
(b YHKIUH
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JloctonncTBa mathcad’a GRS MDA s

Ilouemy crout ucnojs3oBars Mathcad:

e lcxoaHbIi KO OIpOrpaMMbl BEIBOJUTCS B Ipa)uecKoOM
PEXKUME, U TTOTOMY BBITJISIIUT HATJIAAHEE, YEM B TCKCTOBOM
penakrope

e Kak npaBuiio, mis peanu3anuu K-j. 3a1a4d B mathcad’e
TpeOyeTcs HalucaTh MEHBIIIE UCXOAHOI0 TECTA, YeM HAIIpUMED
B C++

e Pecanu3zoBaB OCHOBHYIO 4acTh ajiroputMa B mathcad’e, Bpems
HaIMCaHus peaibHOM MPOTrpaMMbl YMEHBIIIACTCS Ha MOPSIAOK

OTir4Has MOMOIIb: BCE OMMMCAHO KPATKO U IIOHATHO
[IpocToTa ncnoab30BaHuUs
NHuaexkcanys B MACCHUBE HAUYMHAETCS C HYJIS
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COoky - n3o0paxenue ¢ NEDI T

LoadC2(A,i,j,M):= [m« M -1
str < 0

for d € 0..m
i0«—i+d
j0<—j—-m+d
for ke 0..m

Cstr,0 € Aok, jork—2
str, 1 < AiO—k—2,jO+k

str, 2 < Ai()—k+2,j0+k

C
C
C

str,3 € Aok, j0+ke2

R2,G2,B2

str « str + 1

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 81
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Urenne n3o00paxeHus i
Busyammszanus marpuubl — Ctrl + T
S := "F:\Doklad\battle 100 59 blocked.bmp " P := READRGB (S)
DeTriple&P) := COI;(P)

R() <« submatrixP,0,rowsP) — 1,0, w— 1)
R1 <« submatriP,0,rows(P) — 1,w,2- w—1)
R2 <« submatriP,0,rows(P) — 1,2- w,3- w—1)

R
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[Toka3 KOMIIOHEHT U300PAKEHUS "™

RGB:= DeTriplex P)

RGBO RGB1 RGB2
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[TepeBon nzodpaxenus 8 YUV R

RGB to YUWRGB) := |R « RGBO

G« RGB1

B « RGB2

YUVO <« Clip(0.299- R + 0.587- G+ 0.114- B)

YUV, < Clip(-0.147- R — 0.289- G+ 0.436- B + 129)

YUV2 < Clip(0.615- R — 0.515- G- 0.1- B + 128)

YUV
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[lokas pE3yJibTaTa GRAPHICS & MEDIA L3

YUV:=RGB_to YUMRGB)

..q_..‘-;"i
x>

_. _
YUVb YU\/2 YUV1
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