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Introductions
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& Inter-frame redundancy
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Motion Compensated Coding

e Intra-frame Coding (JPEG)

e Inter-frame Coding
(motion estimation/compensation)



4.2.1 MPEG %5l

» MPEG-|(Motion Picture Expert Group)
s REBEFRINGHEEFRZE - 2RI 1 E1% (Intra Frame) -
P 215 (Predicted frame) LI X B 15 (Bi-directional
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MPEG-1/2

o |-frames

> No temporal redundancy reduction
> Has the highest bit count
> For random access, FF, REVV features

* P-frames
> Forward motion-compensated prediction

o B-frames

o Both forward and backward motion-compensated
prediction

o Usually results in the lowest bit count
> Increase delay



MPEG-1/2

 |-frame
o JPEG DCT like
> Highest data rate

o Random access
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Intra-frame coding
DCT-Based Encoder(JPEG)

axd hlocks DCT-Based Encoder
il
: Entro
—= Py
FDCT Duantizer Ercoder
3 0urce Table Table Compressed
[tnage Data S pecifications S pecifications [tmage Data

Fizure 1. DCT-Based Encoder Processing Steps



Intra-frame Coding
DCT-Based Decoder

DCT-Based Decoder
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Figure 2. DCT-Based Decoder Processing 5te ps
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Inter-frame coding
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Inter-frame coding
Motion Estimation and Compensation
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Motion Estimation

Search window
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Motion Vectors

Block size 8x8
Search window size 15x15



Motion compensation
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Effect of motion prediction

4 I
Original difference
MSE=129.83
\ ] )
o
Predicted error
MSE = 77.50

MSE IS mean square error.




Inter-frame coding
Motion Compensation
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MPEG-1/2 Results




MPEG-X

» MPEG-I (ISO/IEC 11172, Nov 92)

o Compression standard for progressive frame-based
video in SIF(360x240), targeted at |.5 Mbits/s
~1.2 Mbits/s for video, ~250 Kbits/s for audio

> Applications :VCD, MP3
» MPEG-2 (ISO/IEC 13818, Nov 94)

o Compression standard for interlaced frame-based
video in CCIR-601(720x480) and high definition
format(1920 x1088), wide range of bit rates 4 to 80
Mbits/s

Optimized around 4 Mbits/s
o Applications : DVD, HDTYV Studio, and etc



MPEG-X

» MPEG-4 (ISO/IEC 14496, Oct 98)

o Multimedia standard for object-based video for nature
or synthetic source

o Coding for various bandwidth (5 Kbps ~270 Mbps)

> Applications : Internet, cable TV, 3G wireless
communication, and etc

e MPEG-7 (ongoing)
o Multimedia content description interface

> Applications : Internet, video search engine, digital
library

e Specify only bitstream syntax and decoding
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e AVI (Audio Video Interleave)

o IWER N TP BE 5% AR — R (R AIIE T
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* Quick Time
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4.4 Bk _CHIR B

o —Ax RENE R O] 7E 1B Windows 2 45 A &
HUYR 52 1B T AE U Windows Media Player
AR 1 T
> Microsoft Windows Media 5T, (BI1& &5
avi * asf * asx * rmi * wav * wma * wax )

> Moving Pictures Experts Group - MPEG B2 4
5 (BIfE® % mpg > mpeg * mlv > mp2 »
mp3 * mpa * mpe )

> Musical Instrument Digital Interface - MIDI 1%

o, (BB E A mid ~ rmi &)
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» Windows Media Player 117 0] DA 35
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