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BASIC CONCEPTS

- Image sequence ( F 5l )

 FPS (Frames Per Second, > 24fps)

- Resolutionj # %X

- % 8 x#i{1080p, 720i, DVD, VCD, HD
- Encode/Decode ( AW/ 1 )

- ¥ 2 MPEG, H.264

. TR ER WMV, MP4, AV
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PAL#I It : 768/720 x 576

NTSCiil i : 720/704/640 T 480
2 EWEHMA: 1920 x 1080
- 4KH . 3840 x 2160
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- i Fframe rate: number of frames per second (fps)
« WHEKIER: >16 fps

- HB®MEFREHFR (HFEX, SHMAM) : >30 fps

- RAHF: 24fps

- PALH # il :(: 25fps (i50)

- NTSCH # il :{: 30fps (i60)
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- Progressive fll Interlaced

« whylg117?
- ke MRHAE (BWHE)
« mi K —EM NN
- NTSC. PALH # #l 30 & 2 & 17
- MM BEHEAEEEENED
o« P A A
« 1080p
« 720p
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~  Vertical retrace
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-+ NTSC: YIQ

« PAL: YUV
- W F M YCbCr
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¥ horizontal resolution, ¥ haorizontal resolution, ¥ haorizontal resolution, full horizontal resolution, full horizontal resolution,

full vertical resolution /> vertical resolution full vertical resolution full vertical resolution 1 vertical resolution
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- 2\l x60% x 60 x 24H] x 1920x10801% % x1.5 ( ¥ ) = 5375GB
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- 542 -> compression -> decompression ->
- 320, high error
- 49411.9, low error

- 54 2, lossless
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Efr BB (ITU) : H.26x
- MR ERGR, EAMBT. WS 5
- H.261. H.262. H.263. H.264. H.265
ERtrEWLAL (1SO) : MPEG
- M FEME NIRRT, HEN. BEMNF AW
- MPEG-1. MPEG-2. MPEG-4. MPEG-H
- MPEG-4 Part 21 32 i 7 W % i W &

o divxflixvid ( Ff i )
- H.264 = MPEG-4 Part 10= MPEG-4 AVC
. H.265 = MPEG-H Part 2 = MPEG-H HEVC
MicroSoft VC-1 ( WMV )
RealVideo ( RMVB)
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MP4. RMVB. MKV. AVI?
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 mp4EMPEG-4 Part 14/l il €M & &
- mkv TS &
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FIELDS

 Theory

 Decoder/Encoder Development

« DirectShow / Mplayer / FFMpeg, etc
- Applications using OpenCV

« Computational Video




DIRECTSHOW

« Part of DirectX before
* Direct3D, DirectShow, Directinput, DirectSound, ...
- Removed to Windows Platform SDK in 2005
« COM based

* Interface based




FRAMEWORKS ( # % )

Comrands
-

DirectShow

Filter Graph Manager

Ring O

kernel Direct=ound
Streaming ;
architecture
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Capture Capture Decoders Sound Card

Devices Cevices

DirectDiraw




DIRECTSHOW FILTER

- HEEMERERR et (X¥) 85
- KM H
- NEXERBFRBUHER
- AT H KR
- Filter 2 [ B % # % #it fll % i%
- Bii: B, XK. WNER
* Input/Output Pins
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MPEG “ideo Decoder




FILTER GRAPH

—AJIFiter BT EMAEZBMM AT BN iz 7 A
B&m AL bl Filter

AW Splitter

DirectSound Device
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- HOWE (mENEEHBEILA)
- H C % 5Filter x i % € I 8¢




DIRECTSHOW

* GraphEdit samples
* https://www.videohelp.com/software/GraphStudio
- https:/Igithub.com/Nevcairiel/LAVFilters
- https:/lwww.visioforge.com/encoding-filters-pack
GraphEdt
- WHEBBETRAMLIA, THEAE
- UHEFRZ L6 W AW FMFilter
R
%15
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C++ CODES

« [/ Create the filter graph

 hr = CoCreatelnstance(CLSID_FilterGraph, NULL,
CLSCTX_ INPROC_SERVER, IID_IGraphBuilder, (void **) &

g_pGraph);
* [/ Create the capture graph builder

* hr =CoCreatelnstance(CLSID_CaptureGraphBuilder2 , NULL,
CLSCTX_INPROC_SERVER, IID_ICaptureGraphBuilder2,
(void **) & g_pCapture);

* /I Add the filter
* hr =g_pGraph->AddFilter(pSrcFilter, L"Video Capture");
* /I Auto constuct the graph

 hr =g_pCapture->RenderStream(&PIN_CATEGORY_PREVIEW,
&MEDIATYPE_Video, pSrcFilter, pGrabber, pNullRender);




OPENCV

Video Files
FFMpeg based
Cameras

DirectShow based




INPUT SOURCES

* VideoCapture video(0);
* VideoCapture video(1);
* VideoCapture video("hello.avi’”);




READ FRAMES

« cv::Mat frame;

 video.read(frame);
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* OpenCV Tracker
* OpenCV Stablization




