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JPEGJPEG

Colour system YCbCr / RGB
   Subsampling chromaticities

Lossless : predictive coding
Lossy : transform coding (DCT)
   Huffman coding
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Lossless JPEG compressionLossless JPEG compression

Linear filter
prediction

c b

a x

Option Prediction

0 no

1 x = a

2 x = b

3 x = c

4 x = a + b -c

5 x = a + (b - c)/2

6 x = b + (a - c)/2

7 x = (a + b)/2

Predictive coding
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Huffman codeHuffman code
Prediction error

0 0

1 –1,1

2 –3,–2,2,3

3 –7..–4,4..7

4 –15..–8,8..15

5 –31..–16,16..31

6 –63..–32,32..63

7 –127..–64,64..127

8 –255..–128,128..255

9 –511..–256,256..511

10 –1 023..–512,512..1 023

11 –2 047..–1 024,1 024..2 047

12 –4 095..–2 048,2 048..4 095

13 –8 191..–4 096,4 096..8 191

14 –16 383..–8 192,8 192..16 383

15 –32 767..–16 384,16 384..32 767

16 32 768
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Transform codingTransform coding

Transform Quantization EncodingBlock

Discrete Cosine Transform

Υ = Τ Χ Τt  και Χ = Τt Υ Τ
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QuantizationQuantization

Variable bitrate

Zigzag scanningUniform quantizer with
variable step
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DC coefficient codingDC coefficient coding

Codeword Prediction error

0 00 0

1 010 –1,1

2 011 –3,–2,2,3

3 100 –7..–4,4..7

4 101 –15..–8,8..15

5 110 –31..–16,16..31

6 1110 –63..–32,32..63

7 11110 –127..–64,64..127

8 111110 –255..–128,128..255

9 1111110 –511..–256,256..511

10 11111110 –1 023..–512,512..1 023

11 111111110 –2 047..–1 024,1 024..2 047 7
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AC coefficient codingAC coefficient coding

“0” / “S” Codeword

0/0 (EOB) 1010

0/1 00

0/2 01

0/3 100

0/4 1011

0/5 11010

1/1 1100

1/2 11011

1/3 1111001

1/4 111110110

2/1 11100

2/2 11111001

2/3 1111110111
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JPEG 2000JPEG 2000

• Rate-distortion improvement
• Quality scaling
• Multiresolution
• Progressive decoding
• Tiling
• Region of interest coding
• Transmission error resilience
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JPEG 2000 : image processingJPEG 2000 : image processing
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Discrete Wavelet TransformDiscrete Wavelet Transform

Wavelet
Transform

Quantization Encoding

Reversible or no Information loss Lossless coding

Colour system YCBCR or (0.25 R+0.5 G+0.25 B, B-G, R-G)

Chromaticity components subsampling
Arithmetic coding
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Discrete Wavelet TransformDiscrete Wavelet Transform
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ComparisonComparison

JPEG
β=20.80

JPEG
2000

β=20.41
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ComparisonComparison

JPEG
β=40.14

JPEG
2000

β=41.49
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