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Abstract
Windows provides Directshow for efficient
multimedia streaming processings such as

multimedia capture, storage, display and etc.
Presently, many motion picture codecs and audio
codecs are made to be used in DirectShow
framework and Windows also supports many codecs
(MPEG4, H,263, WMV, WMA, ASF, etc.) in addition
to a lot of useful tools for multimedia streaming
processing. Therefore, Directshow can be effectively
utilized for developing windows-based multimedia
streaming applications such as visual monitoring
systems which needs to store real-time video data
for later retrieval. In this paper, we present our
efforts for developing a DirectShow Filter System
supporting storage of motion pictures in various
motion picture codecs. Our DirectShow Filter system
also provides an additional functionality of motion

detection.
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II. DirectShow

2.1 DirectShow 7|.&

DirectShow® Microsoft Windows® platformel 7]
gt ~E2Y viro] olydA A HEuHo] 2E
FS AASAY AAs=d 5 FIEHE AFTdx
9129 Advanced Streaming Format (ASF), Motion
Picture Experts Group (MPEG), Audio~Video
Interleaved (AVI), MPEG Audio Layer-3 (MP3), and
WAV files 3¢ ¥t TAS A Adgrti4]

DirectShow= ulit]ole] A4 THRAAA, WA 59
719 #Y3te ofFgAodag 4A nE F don
712% DirectShow FAVEE TEo] ALEA o]
U 71} ggd vlse 23 A dth

2.2 DirectShow Solution

DirectShow+ o8] @4
7]§} & neg oAZe Ao

k. Bitle s ovle 2EWe AHIE A Az
o] AMgEFES THIIET E&H o2 HolHE
Yell 7] 98] DirectDraw$} DirectSoundE Ab-8-31w
57132 98l time-stamped "t HEFIH ol
Heluto} dol8E AE3l ForA oF AHEI
DirectShow= "EE EeEs 2 ofJ|HAE A4
Bl &x XY glodo] FXNE AEFA[4]

2 sEde 584
1ol A Tas A7

Transform
Filters

Source
Fitters

Rendering
Filters

2.3 DirectShow HH U E
DirectShowoll Al &= YEvit]o] HoHE T2 A48
cH A 2y, #H, vt A&7 vigio] il

rie

F23 Ade AL gl
e & g oY AYGE T3 dE Lo 2EY
BE Yo} wojelel AIZIAMES 2E& FIHHQ A
€ AYx slE vdo MZ2 P&s AJA "
He dd35e 3 AAZ2Ry 22 AL & de
"401 teole & Qgﬁ}h aAgE. v e Eﬂ°l"—1§
dagsAY dag =& FY3s 59 A9S
e W8 gH, vdo doEE YRFAAZ T:-:H]°l
AU gxzd HFsE ddal DE (Renderer
Filters)2 T4¢] . BHe 2EYE A7 9
& BRZ 3 ol UG iAn vt WL ¥H
Atole] AlF 7}33} vde] EQlE FAsh vide]

fe o o, O od hr rulo

AEL Agste 988 ol
o) & & Z—:Jni%j_‘f_a% filter Graphale A A 2g
3 ol4de "WEEol ddol EHol FAHo Hu

Graph Builderdl 93] #%30o2 dZ¥E = Sz
FGM(Filter Graph Manager)dl 93} A5oz 8o
g 4+ & v ddHR A Alolo = 27t ¢
< AR F vide AE(Media Samples)?] A2E ¥
3} deleA "2 dio]HE o] 58A "l

IIl. DirectShow Filter& A}&3 o3&
EN FFE AZ AEAEH

31 94 #A AxY T2
AT 9 B4 Asdl 7
dol ¥23} GY AYYE

Phy.
Meror

BUUD =
@m.:PD

Caplure Qevice

{85

oo0o0 [

Capture Cevice

Image
Buffer

a9 2. tAd 34 24

SECEE S

daZdoels AA ceod DMASY 5§
B4 HlolHE thAd Jdoz faZHo] 37 sl
4 DirectDrawd Al&3dd  nwite dmaite
Offscreen Surfacedl EAME 3lx: ©}& Overlay
Surfacedl 49,10,13,1641'd R =d] we}l z3sld 2y
Hol Vel H=E FAHY G4 A dBAA
2 H5% 94¢ 9 HHZ EAsn 94 4F

- 114 -



ChiE 4 ZHAl AlAH S Bt ClE 2

o

SodAt X E DirectShow Filter A 3! 78

CODECE At&3te] A& 4&d =2
%9 AF FA o NFse F2E Zet
¥ g4 ¢+ olAd| Motion Detectiond $13 A
2 2 7)e g4 A& 7] A% FEo F71 E F
gt o#@E Tz ddAdr diEE vd 4%
CODECHE AM&3t1 CODECY W7, 71 Aol o
ZgAol e e dole $Ho] Wasih

1559

32 E X9 A9 94 AG ME AxE

1) AA T4

71&9 A4 AF FFEE DirectShowd AHE# +
2% 29¢ozy dog 94 CODECE ¥EY T
239 3% A B3 & F glon 4 AdE=
Wxe CODECE A48 4 Uvh DirectShowE AH&
g FZAAME Display 7325 ¥%9 Video Render
ge & TAHeX &2 719 DirectDrawd Al&-3
TZzE 2UE g2x glen A FEY MR NE
dets A T

71&9 719 2eg9E XY3A ¥e HIWDM =
glolw g 717 =4 ol& DirecShow & ALE317]
skl MEe LHagE o Azte] Wadgen Rt
H¢l 7)%¢] Motion Dection 71%5& AF87] HA3td
Motion Dection”]5& 2t ¥WE UHE A4 Yok

FAE Az "HIaHZE &2 PE 9 Motion
Detection ¥&, 44 4= 9y 2 zd AF L=
FAol Fek, A dulo)zoA HET 442 AHE
2 B A e EAHL &2 dEE T 9
Al 9 o4 dolge vve] H4EZ fud Ho
o o] de 2 dgo] "} Motion Detection ZH
d o8 dAtel Wsld wa tgdd HZ Whdol
BEY A FF7 24 "ot "ded vido HE
< 44 45 2eE Fd gFe) Eoh ¢4EH wol
HE st vite] A5 AVI Fd2 AP}
#s AVI Mux ZHE AA File Write 98 E T3
stz Agdrct

2) &2 9

A2 e AA FHAM 5 949 Raw bl
olEI7} E0] Sl o E AN F9 WHY ITAHE
dojt} o] WHE RE Raw dlolg o] pjrje)
AE2Z H717E st b T AEA vite 4
2 dAFE AL @ e sy o9 Input
Pin°}Y} Output Ping 7} &H g AL
Input Pine €129 OQutput PinWHg A&t 22 ¥
B9 Output Pin& 42 HE7} Holy9 5588 F&
st Push w3 22 HE7} old 42~ Y o
o Qe(F2 T gg)d 98 55°] FEHE Poll
walo] glrh, YukrH o2 Fileodld HOHE QoloE
A2 ZEE Poll A o2 FHH I Caputured 93
dele] A$ CSourceStreame “4&Wol Pushi4]e
2 Fdo} dt} o|= Filter Graphtl9] A A2 dHo)
e 28¢ &2 BHAA Aojdr] ol

F89 A2 HHE Push@d g Alg3z gloy
oEgAeldezry Wy EJAHE HAIr] A
¢lEl ¥ o] 29 Frame RateE ZAE 4 9= QAEHHo]

2& AFgo

En¥a

2) B UE

dejolAd A" Hdo Motion
Detection”]5€ 71Xz gl W& UEHI AYHD
Motion Detection BEl&= 93¢ W3l AR E AL
H o Aad g vge] 4EE v dog Add)
A vl A& S DropMH 224 F4Y0l e 9
Awte AF & 4 JEF 3} Motion Detection B

L AEL

=

HE iAol dozyy JYAA Detectd & &
4 deg 48 we 4 JES Hul 574 AAY A%
3 Qg AATY & A AEFe|2E AZET

o]Zg Aol Aol  Motion Detection FilterZ
Filter Graphlol F718tAY AATozH |A 1 AL
& 92 g dAHE &+ ot ’

Motion Detection HE¥ o|F deo HEe FHL
Compress Filtere] A€o} uta} 713l HEEe] 2
sHo2 T4 At

DirectShow
> {r ]

Command

Application

rage Hufier

2% 3. DirectShowE o] &% AF F+=

dFis it |
B W@»\E\s

oA Aol B THY Y2 ¥E +F CODEC
o] A& d=2v} sldetx AAAl File Source Filterg
8] &% Decompress QE|Eo| AHFHoR FA o] H7|
g Zo oJEHAAM FMEe T4 2=2 I

% oo doleE AN T £ Ak
BB

V.28 4 2@

Td8Y A2 BE 9L Motion Detection BEIE A&

- 115 -



& H253 H1Z

3te] 7]&¢] %i% 4=
CODECE A4
A FF °1T5’+
de Adsin 7 A
45 o] &2 ghe}
1) Al&d 84

- CPU : Intel Pentium IV 1.7GHz

- 9 A A Microsoft Windows2000(SP2)

- DirectX : DirectX 8.1

- Window Media Codec8

2)a34 A

- AzE @A = 27 ALE

-8t FA slEe 4709 BY L Y Zo(Bt878) 3
S 7R den # 9 vde dag & 2747
Ao Fivlet Qg hFE gk

THH AMad"o dAHo ¥ Video Compress

& Ad9sld FdE e Eo] Filter Graph WolA A
}E}Z_'} o2 d4de] HeXg AUt

IO

% WMVideo Encoder DMO

i  MSScrasn encoder DMO

i WMVideo8 Encoder DMO 1
{ DV Video Encoder 4
i Indeo® videa 5,10 Compression Filter 1
i InterVideo MPEG Video Encoder

i MIPEG Compressor

! PICVIdeo Lossless JPEG Compressor

i v PICVIdeo MUPEG Compressor

i PICVideo Wavelet 2000 Comprassor

i Clnepak Codec by Radius

i DivX :-) MPEG-4 Low-Motion

{  DivX i-) MPEG-4 Fast-Motlon

DivX Codec 4.12

d Raws ~ GraphEdit™
Elte "Edit:- Wove: - Graph < Hel

EE 7Y A2"e
Filter Graph®} +4
Ad A3 DivX ¥ MPEG4%9 o

294 4. GraphEdit3

539 CODEC
°f A4Hor d449S B 4 Uk AMdEE M=
th2 CODECS dAZY H3lste A= AYHe
2 Aol e ARG #HA T F YUY AR Hd
o] APANE ztzte] 4% CODEC ¥z FH7 A%
How ddhol Hol Aol =HYews Motion
Detection”] 5o} 9] 8] Motion®] Q& dAtgte] 243
AL AN 5 dAh 2y oaAd AFA 9

Eulo] 2EZe 550 4% A oL A7 o5
gAY old A4z Astd Z Uz Az
AR 7187 HA e EAC 24 & £ Yt

B

Ze| | MDEHNE olgs |oidd | ozE
o MDEE{O|H & e | dEE | odE
Tch | 30 30 30
xCF Xz | 4 ch 120 74.4 77.2
=aels [Bch | 224 | 10647 114.4
=3 6ch | 192 96 96
A=
85 T o, [ Ten | 27 40 38
g8 [4ch | 45 68 65
(QIMZA |8 ch 60 80 90
20% H%) [Tgon | 50 70 70
1L A% 2L 53 24 43
V.28
2 =RdAMe 94 FA ANxdez Z3g wtm
A= DVRY 44 AZ ME A2=%9& DriectShow
g ol&std AdA FEIAG. & A 71E 4o

A oiad gudd THe A% & 9t E=3
DirectShow<] ol#22 &t #%344¢ 759 F7&
o5 gt THE WIWDM =elolME A Fs
E AALAE 98 TEAYN L2gEHE PAAFAR
T oty o]y d dHlo]HE DirectShowFZ 2 HEA
4 F Jonz U $8ol 7 AHold
DirectShow TZ& o] 4F22Z% 47 Network B¥
€ Agsld 7% 48 A4 ¥ 5 gl

A% dFdle AFE dolee aAHA FANe
A ATz A9 DirectShows A3 F2E
53 oed Ao HEV "ot xI3 2EY
o ZAAA HAE A8 22" AR A
g 3 2AFFP AR W FEJ) Ayg 9
27t o

21 EFH(EE Reference)
[11Micael Linetsky, “Programming Microsoft

DirectShow”, Wordware Publishing Inc., 2002

[2] Damon Chandler, Michael Fotsch, "Windows2000
Graphic API Black Book”, Coriolis, 2001

[3] "DirectShow SDK Documentation” ,
http://msdn.microsoft.com/library/default.asp?url=/
library/en-us/dndxsdk/html/ds_sdk_redirect.asp,
Microsoft Coporation

[4] "Microsoft DirectX8.1 SDK” s
http://download.microsoft.com/download/whistler/d
x/8.1/w982kmexp/en-us/DX81SDK_FULL.exe,
Microsoft Coporation

- 116 -



