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Video Effect by using DirectShow in MPEG2 bit Stream

Won-Young Yoo'- Ji-Hyang Kim'" - Joon-Whoan Lee''"

ABSTRACT

The special effects on the compressed MPEG domain become one of the interesting problems. In this paper, we developed
minimal decoder to effect in DCT compressed domain, proposed the video effects including wipe, dissolve, and zooming. To
increase the expandability and portability, the minimal decoder and the effects are implemented to filters of COM based DirectShow,

LM B ol o] i 9tk MPEGE ol 43lM 55545
FEE: FAS HHEE A vekEgddA g1
Al GAE A HojguA TP delHE o = o) QR Al B BE WA om Ly
&3 EeE Hd w2 o] el gtk v o} A},
o dlolBz Age dojy wolse] PAS F4e Hjor&odelol| Al T p= WAl y]Ee| uol o]
& A= WHEe] AR s MPEG(Moving g5 WAooz aia weo Fao] EHEy] wie
Picture Experts Group)o]tt Motion JPEG(Joint Photo- we givt Fdo] wo| g ILH] | sHA o] wpale
graphic Coding Experts Group)# ¢ qb-S¥l dui ghachee] "t 95t QFE:e = sy A}
A=Ay dgsel vt weps FPd el o ek ZRF A 99 A lxd '¥‘4°] H83H
£33 Bgas MPEGeIY Motion JPEGS o] &3t o] = 9ol DCT #AolA Arle gAadsE 3
FEH I 93 58 MPEGS o] &% S5awt tdol s 4 oglch oled WS moketna vjawy A9
A S Avrstar el v fatd i
ERINE Walel 1] ybdlo] ReolAal ‘RlL‘Hl 4]




2342 simdzHel=tel =X’/ HBw= 20008

zE skl AHE FHoksly] wiite] T+ iAol &
A AT

(Variable Length Decoding) <
oA QAR o] A v

wab guel gitel olatd

ool ma sk ek
whepa] B teRelAE g

B 2 GelA AP
] o

=]
HkAlLS. e g}o;\ -

H5F9l 31 Wipe, Dissolve,

Zoom - vk FEE v

[e}
rad | oz Ayerslict
MPEG2 | ssem SHEAIA e
Vido Strean Decorder Eg’ : VickoStren
= J
(3zl) H8EUE ¢
B el DAL AR A EE A A
»

agrel vz Al vl J1&a9T %Mﬂ/i“ o

) Nasalch 48614
sg wEs pEe e 57
e

1 Aeg aelal e e 6o A

Zogelel s S HHE

DirectShow&  ©]

2. Hote E54gn FHE A FHose o
M g
(717 20l gk o] 7)Ee

Compensation)3 7 o] ¥] <tz

s vlee] A ol

tlzr]i: MC(Motion

s [
] Bl vk ‘#Oil A7 Wl FAY 2
el PEQGAN K LAl BE F

xﬂﬂ%«ol Q6. 3§49 Aol A- A 4EE o)

L Egd -
ii_i'i] He u?iléw EFI'% fFoiok &}7

=)
=
He
=2

o
-
o2
%

2342 F & glvhs wHol Ak mekA B Rel
=y 3 Zol [1lelA Aleta whrof “}31' MC
#HHE DCT FoolA F+dak= MC DCT =l

gatel 2 ~S’f°l

Pncompressed
Prediction Error VI D! + video
(maget

Motion Veetor NMC

Compressed video

Prediction Error e
(DU Imagen

Motion Y eetor ———————————|  (MCE ]

(12 3) Hetd z[Agte| LR

B, P Zeels [ Zyelos npdhs 3 dnn

B P Edle d Zyelatel AEgE 7¥111 3
1= =#qla} Motion Vectors 7‘1 25l Ay AR
A e ZEQlE sto] 2 it

4= it} olu] Motion Vector$ 0]
& e w AR
= A7 b A el AHEZENNE

7]";(]—1 9\1’:_, ‘L"“or] \O’ 5 /]"(] o‘vl‘o] I)(,I [\[)(,‘O] T
AstA w0l ol BAA Szt A He) oheka
WomFelAis 3 wiA A= DCT AAE o8

Matrix® o]-&sle] sldslddn 5 WA 3= d=
DCT type 329 DCT tvpels 1 fﬁ‘lﬁi’\i a4

ataich

(71 Dol By HALe #Hzxd A g Q) e

X Bz
f4 T ju} T LA

Fzo]3 AAE Motion VectorZ ol &8 Al&# 74
ol AR TR gE B g

2% Ble] 9% ofdRk, B2Y 2% ofdliEy B3
o ﬁ-f%—?? B AT
o1t} B4 Flite] BES HARW 2 AALFH
SR Oﬂ*i Motion Vectorel 9z] ATAE AL
Lz ol piEg R o)lEEy) el H, H, Matrix®

olgako] A (13 2ol s



-+ e Block structure for object A

Block structure for object B

/'

Bl—> BH
B:—-> BN_,B’
B1HW—P m B

B4 —» ,E B,

|
o
&
>
I
)
o
=
.
e =
To

I
J
[ws}
jwe)
~O
o
(98]
jos)
o

By = H\ByH,, 971914 le[ 0

B 8y g

0

oo

ANA L, LAT g Aol 27 hxh wr wolth
sleh 2L EAe DCT A4l s 4 sk 2
o] o] Foi a1,

DCT(Bg) = DCT(H)DCT(B)DCT(IL)  (2)

ofsh e waom qriel HEe e 4 astel 4

2 BE BE M Sl

+DCT(By) + DCT(By)

¢ ey HDO ()(H,) » B

AlZ2310f |22 Subblocks HOILH

e 2
= 2

ol

22 FIIX| DCT typeoll 2|3t HAZRIA| gy
Moz e
MPEG-26] A3 =t ze] 4= DCT typeo] i
DCT & Eielant Zggl 2ol X DCT tV[)cO]
Macro Block ¥+ Zeed DCTeF #5= DCT

i olFold gt

DiecShowE O85! MPEG2 HIE AEFS] JITI2 23t

1
ro
el
[#8)
s
[@%)

%E

Spatial Domain DCT Domain

(a) Z2ll2 DCT type

DCT Domain

Spatial Domain
(b) 2= DCT type
(3 6) MPEG-20ll UANHAME| 5 2HX] DCT 2=

Ze| oAy Macro Block ©HE 27449
DCT typeol #4187 wiiol 3 Zalel A = 74A)
e} DCT type© 1 vhebd 4= Qlvh & el F 7t
o] DCT typee) &A8 29 ddE& Xﬂ"}fﬂ (1%

HAsEA obef 11yl 7)€
()} 7ro] Wi Fejo] BEo] wAE R & L}E}L}
LR CIE) R e Ao Bu DCT wped
[ DCT type2i vhdto] At #HAge] vlay
}48 Fadste] (18 Dol (g #dol U FAe
AdbE dE AU

pol Hagel dade ¥

11

7]

LY
5 <0 Ly

[

—

(a) 2 DCTSH EEDCT = O =M



2344 D HEIMEITD =

FEX M7 HIB=2(20008)

(b) T3 2! DCT OF =

(3% 7) MerE z4ske] CIZHOM 25 ol ot

DCT Domain DCT Domain

Spatial Domain

(22 8) 2= DCT EfloilM =22l DCT Bt R wis

3. S84 My

1ol vsteliz vlgkR oo HahE 4nn

R ZAFE] Wipe, Zoom, Dissolve?] -&-&oft}

mebdl oleld EEE dEGolN aRHem ¢
Aaly] Y=
g Matrixg o] &aforstrh. euistd DCT d9e &
2092 ool H 7] Zole} olglsk DCT ARAL
o] &3 Matrix& AHHA thea 2l

DCT )dz]o] Aﬂtﬁ/{]j]_ Z*}iﬂ"é% o]%
p)

Cut Matrix : hlz[gf' 8] hq:[o 0} )

Shift Matrix : &, = [ U 8] hg:[ 2 8] 5)

pixel Up ShiftE AHRA A (6), (73 2t}

L OO 0)[bn b by by by by by by
0 L0 0| by by by by|_| by bn by byl (g
000 O] &y by by by 0 0 0 0
000 01 by by by by 0 0 0 0

001 07] by b by by by by by by
000 1| by by by by|_| by by by bu 0
000 0] by by by by 0 0 0

000 0lfby by by by 00 0 0

ol e g Matrix B2
s oz DCTE # ’6}04 Eﬂ 1&3 st4ch

31 PHE 5450

3.1.1 Zoom#} WipeZ 383 S4:73

WA Zoom¥ Wipe® &4£3% &35 MPEG-2 ult]
29 JPEG olulAE o|lfstel FHE LT
MPEG-2 v]tj2.2] DCT A+E Half Zoom Outdlod
JPEG oM dlejo] HFdor o]Fdt=E s
Wl JPEG 9 AMS Half Zoom Qutdle MPEG-2 H)
T QoA lefe “L%kﬁf’: o] 58l & ”5}01 ok ol
Half Zoom Out& (1@ 9)9} Zo] 4719 E5-& Zoom
Matrix& o] g3}l 7| kalod}

8- | 1 1 nﬁ N
RO A L H —
f H ; Yy ‘[‘ﬁl M{E

= 4 pixel zoom out & Z )

(32! 9) Half Zoom Qut #4

0505 0 0
2|0 0 0505
! 0 0 0 of
0 0 0 0
0 0 0 0
o o o o
Z: 0505 0 0 ®
0 0 0.5 0.5

DCT(Z) = DCT(Z,) DCT(B,)DCT(Z,")
+DCT(Z))DCT(BR) DCT(Z,) (g,
+DCT(Z,) DCT(By) DCT(Z,")

+ DCT(Z,) DCT(Bs) DCT(Z,")

32 Zoom Oute o2 {25 Zoom Outo] 7}

Zo] 3 Zoom Out Matrixs s KW 4

= o
g

=
2
it
i

N

Il
o o o »lw
N N =]
oRlw o o



EF O gael AAE BRE dHolA AuE Cut

Matrix®t Shift MatrixE o} &3te] A4katint.

izle F&22 o

(22 10) DCT FoloIM F G40l &

o B Hwl (CLgl 10 M9k 3ol & olnAYE F1A
RS sl By L el e Ko R vyl
Ak o] 7] DREL Cut Matrixs o] &8ta] Al 4ta}
3 ZAE- Shift Matrix® o &38te] Asbshc o} 7]

Bek Al Abg-Eb sl Matrix®) ¢

[0 DCT(hy) = DCT(B) + DCT(hy) > DCT(B)
- DCT(hy)
)1 DCT(hy) < DCT(B) <« DCT(h»)

wabd A ite DCT B2 Bi= A A zuh
DCT(B) = DCT(h) < DCT(B)
+ DCT(hy) < DCT(B) » DCT(hy) (11

+ DCT(hy) ~ DCT(B) » DCT (hy)

oleb €& waew WA Blocks 7AMkste] tie)zl

ool A At

5 83 B

th&oll+ Dissolved 83 T#H2 Smog Effecti}
voRikE AU o A MPEG-2 Wt Qo) ALg
7F 0~100 Abeleo] <199 3
D#p gEo] A1thato] "S‘ﬁﬂ Q%
i vk &Z9bE
M owgro s kst
g19] Alike] 7hsElr) 25
of Al 7HA 9 ”1%0- '5? Ao AnbEAg Ak

woche-ap Zh}

3.1.2 Dissolve®

DirectSho Ol NPEG? HIE ~E88] BILI2 &

[

b3t 2345

X%
X-1%
X-2%

0%

10
®
(222 11) Smog Effecte] 744 g

&

DCT(B) = XxDCT{(h))xDCT(B) (12)
+(X—1) »DCT(hy)* DCT(B)

A 714 Xi 0%~ 100%0]t},

4. DirectShowE O| &3t 2 &3}

elA g dade B¢ EvHES DircetShow
ool ggoun TAe A o dede] gl
O AR B W Ads vhHesk gk (g
120l 9k gko] MicroSoftAkell 4] 4l &
A1 Source AV, Transform 1, Renderer ¥
SRES 11’,‘1‘?‘5’]01 Ak Source ¥ H"‘ kel
1r o THE mltiofol M Al tlelE] & g1z Wiholm
Transform #E3= {12 3ol ]*1 ol el & wol #E3)
o URA] skealof JL‘—?J'@F“‘ ek gl 1y whA
wto il Renderer FE]RT 3 o xRy dojuld
of shel H¥E AL 4 é“IH Xﬂoﬂ At ok g

= DirectShow

=S w

CH7, 8]
Application
Active MCI

Filter graph manager

Source Transfor |[™ Render

(32! 12) DirectShow 7%=



2346 SdEACIStE =F A M7 HIg=20008)

Wi E 0*1*1 vairel B gt
Muksteivh 558
#elv] 98t IDCT
(Inverse Discrete Cosine Transform) e Hutslo]
A E sl & 4ol
(72%] 138 Graph FEditor tools o] &8ko] 7jyltat
2

vl aEg Hola (f1g]l 14)3 A4
o

olvh. ek
Property

Ao vk Bub ¥ R

Apply |

(32 15) Exg Ze{Eol thet Property Page

(32! 13) Graph Editor2 0|28} Filter29| o1&

s = e

Bk AEchs] S AREF uo e dlolri=
MPEG-2:1 Y38k 704<480 sl 4 s 712 KBS ~
ez 8kt Zoom¥ Wiped §-83
Adl JPEG 4d& o -&ahsivt
CLEl 1609 Wipe, Zoom= 838k gafolm (1@

17 Dissolvetr £-83F g vlo|u],

Ci22t Zoom Out €8 = JPEG

(12! 14) JPEG HAatetol Smog Effectet Zoom Out = (32 16) MPEG-2 H|C

32 7 Hice gy I S EERIN



(732 17) Smog BEUE & HIC[2 I

Homgo s wekst gabg oo x
MatrixZ o] &3} v}t
r} 8 o] Wipelr § GAte]l A= RES Cut
Matrix & AM8-8to] 1dg 4+ i
do) wpg g wh] sk RS 4 olvh HE AdobeAl
9] PremiercsolA Heolxa di=
Zolod Yl wEFo g WA gihy gL gix
Zo|7} WAL Bkl oS ol@sle) pEI 4
ATk o]#iE B o=fofa Qe HAghe vlae}
3 PEE A8 Mauix® ol g3y vt mubs
TEE g o]lrh

okof| A 4| QtBt
G 7hsk A R 5

Dissolveis 5 94

Centerpecl (0] 7h

: e Hagel vsi i el @ sy
Seasg s, Aawel a AgA
7 EE ool BAAEASE DCT twpeel ubel
BARS A Aol weh 3 A
$a s PEA Eve) 4% wels] sla ool A
Marrix® Alokste] Eabe r@ebadh w3 o WA

[e]
& Agaiel 7Eel AU FEFGAMS Fa
w3 paEwel A Y TAgel de T

TEol ofgrhy Ak S e H At

BoaeEo M Motion Vectoret Zei& o+l st
g e o ez Motion Vectorsh # Li =
o]%iﬂ- &= Ojffl_t:ﬂ‘ Al O]L} T3k etEe §8Y W

\]Y
= MPEG Hl HEHS

DreciShows 0183 MPEG2 HIE 2EF2| HICI2 1t 78 2347

L

{1} S.-F. Chang and D. G. Messerschmitt, “Manip-
ulation and Comﬁositing of MC-DCT Compressed
Video,” IEEE Journal of Selected Areas in Com
munications, Special Issue on Intelligent Signal
Processing, pp.l-11, Jan. 199%.

[2] Bo Shen and Ishwar K. Sethi, “Block_Based Manip—

ulations on Transform - Compressed Images and
Videos,” accepted by Multimedia Systems Journal.
[3] Jianhao Meng and Shih-Fu Chang “CVEPS-A
Compressed Video Editing and Parsing System,”
ACM Multimedia 96 Conference Boston, 199%6.

[4] Bo Shen and Ishwar K. Sethi, “Inter-Block Opera-

=

tions on Compressed Images,” Proc. ACM Intl
Conf Multimedia9. pp.490-499, Nov. 1995.
(5] e, whs, A4, “MPEG s 9ol A9
A7 B4 gy g, 1238 deAe] e ke
3], A28 A1Z, pp.753-756, 1999.
1SO -IEC13812-1/1SO-TEC13812-2 International Stan-
dards.

(6

=5

[7] DirectX Media 6.0 at htip//www.microsoft.com/

[R] D. Rogerson, Inside COM, MicroSoft Press, 1997.

[9] D. Chappell, Understanding ActiveX and OLE,
MicroSoft Press, 1996.

[10] Tim Wittenburg, Visual Special Effects Toolket in
C++, Wiley Computer Publishing, 1997.

%8 g

e-mail ZeroZ@iceng.ch(mbuk.ac.kr

19964 r,Hb&J_Lr ﬂ ;(]. 3L SLL}
E(3Ah

19989 Roeh oiskel oy
Fuess 59

(&4 Ah
1998 ~ & A HEhetn theh AW Ayaat wkhabakA

g tol rur e Ayl Ay, A



2348 stZHEHMelStel =2 M7 HMI8=(20008)

d A & Ol

e-mail : chlee@moak.chonbuk.ac.kr

1980'd greFoistn AxEeta
Z4EAD

1982 = A3rled AR
3 EQ(F AL

1982 ~1985\d W Estw A=}
o3} 21

1985 ~1987d AEUNSE BAFET AY72A}

19909 W17t} AArsha E(F A

1990 ~1994d A Edista Ay 2as

1994 ~ 1999+ d%’ﬁﬂﬂj ”Z}%lf—‘# | R

1999¢ ~@ A A5y st

BARer: g 2 A, ABAS

e-mail : hyangl!@hanmail net

19099 A ejeki 2 ot
(3}

19999 ~ & A AEostn gjgty

EEERLEREREE:

WAEuT e F4 9 WR, A



