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Model of MCP hybrid coder with loop filter
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Video coder control
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Figure 515 A block diagram of an H.263 baseline encoder.
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Figure 5,16 A block diagram of an H.263 baseline decoder.




Motion estimation - half pixel grid

e Use “linear interpolation“ to generate the half pixel grid

Half-pixel




MPEG-1/2: GOP Structure

= "Group of Pictures" = “GOP*, GOP structure is very flexible
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MPEG-1 Encoder
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MPEG-1: coding of I-pictures

m |-pictures: intraframe coded

= 8x8 DCT

» Arbitrary weighting matrix for coefficients
m Differential coding of DC-coefficients

= Uniform quantization

m Zig-zag-scan, run-level-coding

= Entropy coding

= Unfortunately, not quite JPEG
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MPEG-1: coding of P-pictures

= Motion-compensated prediction from an encoded |-picture
or P-picture (DPCM)

m Half-pel accuracy of motion compensation, bilinear
interpolation

= One displacement vector per macroblock
m Differential coding of displacement vectors

m Coding of prediction error with 8x8-DCT, uniform threshold
quantization, zig-zag-scan as in |-pictures
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MPEG-1: coding of B-pictures

= Motion-compensated prediction from two consecutive P- or
|-pictures

o either
« only forward prediction (1 vector/macroblock)

e Or
+ only backward prediction (1 vector/macroblock)

e Or
» Average of forward and backward prediction = interpolation (2
vectors/macroblock)

m Half-pel accuracy of motion compensation, bilinear
interpolation

m Coding of prediction error with 8x8-DCT, uniform
quantization, zig-zag-scan as in I-pictures
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H.264/AVC Coder
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Efficiency of motion-compensated coding

PSNR Half-pel .Frame
[dB] TMN-10 motion difference
Variable = compensation coding Foreman
4 blockfsize (MPEG-1 1993) (H.12[J;1 988) 10 Hz, QCIF
38 ﬂumn;gr:ggtiun / ' 100 frames encoded

(H.263 1998)

A \
/\

36 |

34 |
32 |
30 |
28 |
26

Integer-pel
motion

compensation

(H.261 1991)

0 100 200 300 400 500

» Bit-Rate [kbps]

;IIJ X
e 1
i“{&gff Bernd Girod: EE398B Image Communication Il Motion Compensated Coding no. 48



Scalability (SNR)
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Figure 526 MPEG-2 SNR scalability. (a) Both layers encode the video signal at the same spatial resolution with different quantization parameters.
(b) Moderate video quality can be achieved by decoding only the base-layer bitstreams while the higher video quality can be achieved by decoding

both layers [28] (© Elsevier 2005).




Scalability (Spatial)
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Figure 5.26 MPEG-2 spatial scalability. (a) The downsampled video is used to create a low-resolution base layer. (b) The lower-resolution
video is interpolated and weighted before being added to the motion-compensated prediction from the enhancement layer [28] (© Elsevier 2005).
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Scalability (Temporal)

(a)
Enhancement layer

Base layer

(b)

Enhancement layer

Base layer

Figure 5.27 MPEG-2 temporal scalability: (a) The base layer is coded at a lower frame rate by
dropping some bidirectional frames which are used as the enhancement-layer data for providing
@ better temporal resolution. (b) Temporal scalable coding i1s used to support stereoscopic video.




