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Lossy Image Coding: JPEG
Marco Luise
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http://www.iet.unipi.it/m.luise/
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Disturbo di canale e codifica con perdita
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Quantizzazione Rozza

4 bit/pixel 2 bit/pixel
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5 codifica con quantizzazione
rozza 2 bit/pixel

perdita (JPEG)
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Segmentazione dell'lmmagine
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Le funzioni della base DCT (1)
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Le funzioni della base DCT (2)

Amplitude

.

DCT spectrum
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Codifica con S[0,0]
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Andamenti della DCT
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Frequency-selective (Variable) Quantization

a. Low compression b. High compression
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Percorso di scansione
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Codifica “entropica”

1. Run-length encoding: (R (lunghezza della sequenza, su 4
bit), B (valore non-zero, variabile, tipicamente su 8 bit))

2. Codice di Huffman “doppio”: si codificano separatamente R
e i primi 4 bit di B (256 entry, non piu di 16 bit di parola) e
poi i restanti di B
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Riassunto
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Formato del file JPEG
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Confronto 1/5
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Confronto 2/5

8 bit/pixel 0.8 bit/pixel 0.18 bit/pixel
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Segnale video §[n,.n,:f]
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Bit-rate del segnale video

*CCIR 601
*3 colori (R,G,B)

* profondita 8 bit/colore

*R,=25x720x576x3x8=248.832 Mbit/s

* HDTV: risoluzione 1920x1152 pixel
*R,=1.33 Gbit/s
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Luma & Croma

Y =0.299R + 0.587G + 0.114B
U =0.493(B - Y)
V =0.877(R - Y)

Sottocampionamento 4:2:0

U "4 Y
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Codec MPEG
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Predizione del moto

S[ny. ny; 1]

Sqlny. ny: t-1]

16x16 (MPEG-1)
16x8 (MPEG-2)
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Quadro S[n,,n,;t-1]
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Vettori di moto
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Errore S[n,,n,;f]- S[n,.n,;t-1] senza MC
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Errore S[n,,n,;f]- S[n,.n,;f] con MC
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GOP e predizione bidirezionale

Source order and encoder input order:
I(1) B(2) B(3) P(4) B(5) B(6) P(7) B(8) B(?) P(10) B(11) B(12) I(13)

Encoding order and order in the coded bitstream:
1(1) P(4) B(2) B(3) P(7) B(5) B(6) P(10) B(8) B(?) 1(13) B(11) B(12)

Decoder output order and display order (same as input):
1(1) B(2) B(3) P(4) B(5) B(6) P(7) B(8) B(?) P(10) B(11) B(12) I(13)
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Gerarchia MPEG

| Yideo Sequence >
—— Group of Piciures ——m
B
Black
Ficture
Slice FAacroblock
_—+! pixels
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Formato MPEG

gquantized DCT coefiicents for one §x3 hlock (variable length coded) Block layer
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Each picture iz divided into mhorizontal zlices, each comptising s macoblodks. For 4:2:0 video, each
macroblock containg four luminance and two chraminance Sx8 hlocks of quantized DCT coeficients,
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