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Compression

® \\Vhy?
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Data Compression

® Encoding in order to reduce size
®x Storage
x [ransmission time / Bandwidth
x Methods
®x Bedundancy reduction

® Bepeating sequence suppression

<HY-330> Introduction to telecommunication systems theory
CSD.UoC Stefanos Papadakis fall 2024



Compression Ratio

®x Compression Ratio = Uncompressed Size / Compressed Size

CSD.UoC

Compression ratio (histogram) and time (points), lower better
| |[ZIPX ‘ 7Z

2P, 128rc 416 2IP,PeaZip  2ZIP. WinRar 2IP, WinZip 15 |RAR, WinRar |ZIPX, um_.p ARC,PeaZip [72.I2Arc 416 72, PeaZip 3.3
3(729.2264  4.0164 bit 4.0164 bit 3.3 (Freerc (72 9.22 64 bit)
bit) 0.666)
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x Lempel Z

length

x Huffman
x RuUnN-

x MPEG
x MP3
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Huffman Algorithm

= \ariable Length Encoding
= | ongest codeword to less probable block

= Shortest codeword to most probable block

= AlgO SYMBOL PROBABILITY

= Sort probabilities 5 Q11

13 ‘ ' 010

= Begin with the lowest ones

11 0011

: .09 ' 0010

» Build tree
.07 . 0001
= Assign bits to branches 05 . 0ooa+
.03 . 000001
x (Get code .01 ' 000000

AVERAGE WORD LENGTH 2.77
(in binary digits)

<HY-330> Introduction to telecommunication systems theory
CSD.UoC Stefanos Papadakis fall 2024



Morse Code

Jeammersacoda.com

NMNMSTNORROOO

ABCDEFGHIJKLMNOPQRST

Stefanos Papadakis fall 2024
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L empel Ziv

= Dictionary-based Encoding
x (Create dictionary of strings used

= Substitute strings by indices in the dictionary

x Algo AABABBBABAABABBBABBABB
A | ABABBBABAABABBBABBABB

» Find the smallest unique substring A|AB|ABBBABAABABBBABBABB
A|AB|ABB|B|ABAABABBBABBABB

x Store substring in dictionary A|AB|ABB|B|ABA |ABAB|BB|ABBA |BB

x Substitute substring by index 1 2 3 4 5 6 7 8 9
A AB ABB B ABA ABAB BB ABBA BB

Sn(clels (el alS) BEIge[cablallo[U[HSildlsleR A 1B 2B @B 2A 5B 4B 3A 7

<HY-330> Introduction to telecommunication systems theory
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JPEG

x Joint Photographic Experts Group
= 10:1 little perceptible loss in image quality
® Based on the discrete cosine transform (DCT)

® rom the spatial (2D) domain into the frequency
domain

® [Discards high-frequency information [Perceptual
model based on the human psychovisual system]

<HY-330> Introduction to telecommunication systems theory
CSD.UoC Stefanos Papadakis fall 2024
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MP3

= JMPEG-1 and/or MPEG-2 Audio Layer |l
= 10:7 little perceptible loss in audio quality

® Uses perceptual coding [psychoacoustic models to
discard or reduce precision of components less audible
to human hearing, and then records the remaining

information in an efficient manner}

<HY-330> Introduction to telecommunication systems theory

CSD.UoC Stefanos Papadakis fall 2024



MP3 vs ...

CSD.UoC

fullband stereo

fullband

super-wideband

wideband

narrowband 4

G.722.1C

/z;./;zz

Speex

AMR-NB

®
T BC G.711

16 32 64 128

bitrate (kb/s) @ royalty-free, open-source
® free license, not open-source

@ licensing fees, not open-source

<HY-330> Introduction to telecommunication systems theory

Stefanos Papadakis

fall 2024



Timeline of MPEG/VCEG standards and examples of alternative codecs

ITU-T

MPEG etc.

standards

Other standards/
collaborations
(SMPTE / AO Media)
F’[(Ill'il‘:.l"" Codecs
(Microsoft / On2 /

Goog n‘:l

9 Efficiency

— Codail 1J

Target for the final VVC standard

H.222/ H.265/
MPEG-VVC MPEG-HEVC
(2013)

' Bit-rate ReduCtiqn Targeti 50%

I
I
I
I
1
I
I

<HY-330> Introduction to telecommunication systems theory
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Color

Luma + Chroma

x Chroma subsampling

x RGB vs YCbCr

x | uma - Chroma

L]

1
I .
A O
)| ()

» Bayer filter (In camera Sensor)
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