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! Lossless Compression
2 Lossy Compression

¥ Compression Rate
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® Face Detection and Face Recognition
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2 Performance

® Facial Features
* Retrieval
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! Dictionary-Based Compression
% Code Book

® Transform-Based Compression
* Training Phase

® Encoding
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! Clustering

? Code Word

® Testing Phase
* Index

® Decoder

® Orthonormal Vectors
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! Quantized Coefficients
2 Entropy Coding
® Canonical

* Vector Quantization
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? Sparse Representation

® Overcomplete

* Singular Value Decomposition

® Local Filters
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Z Interpolating Polynomial
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! Mallat
2 Multiresolution Analysis
® Embedded Zerotree Wavelet

4 Jussef Shapiro

Yo



L

A {[V (» f

RAEOPRACACRIN |

SRR S PUPE SRS R SPHRE X S I PO IV SV RV PUREE NS TN
s Ledl Jlaisl 4 058 so S 5 gl Srge oo ol 4 (2 5 a8 Lo 4 Szrge o
DS e oL altes 4y calisee slaolSays ) dais g aiten (S pMasl g opl cdnds> o [1A]
2y w5l Srge o Mol 5 cwaige 330 5wl Ml
3l L edgamme (paiar ao JUSKw b o b i Su Wil p ) (,I08508 ST Lol su
Silwlaz (S5 ol e VAl wil o 1 e 4 il je sl 5 6 IS0 e g oS3
Gldae ;38 0l (slaild 51 (SOl S8 @y (6095 gl (0,5 2 Lawgi pgal (uilS B slanil
Lo il slasd a dins (6959 ppal « S yild Slibee ol Al ;5 098 o0 plwl VY KA L
a9 oo 4525 Dglitle (dlS 58 (Slgime b oad LS gl i (i 4 SSLLS )0 Sezse
b ild sl (ol pins Sloogas b Jol> ol 2ld pslal cudlS 8 Glgione Gonai jslaie
5 >lb (V5 (s e Sso 4 laail s 2alST 253l (i) T 5lST slanily & jg0 &
695 a5l el Al 2alS et ;i gt asend jo Wil sligy a5 LT 5l alonds aulass
3t a5 5 03,5 6l igad plal nl 5l a8 5L pliion sl anid il

. .o & T o f . A o . .
(Silwgniz 5l e molaipy cpl JJATAS axly 1o 0] Caws @ 4Bl ww Lol paai )

! Subband Coding
? Octave Bands
® Nyquist

* Reduced size subimage
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! Synthesis filter bank
2 Approximation theory

® Piecewise Polynomial
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! Square-Integrable

? Dilation and Translation Version
® Mother Wavelet

* Dilation

® Translation
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! Feature Size

2 Quality Factor
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! Dyadic Wavelet Transform
2 Downsampling

® Decomposition Level
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! Shape Adaptive Wavelet Transform
? Break-ups

® Object-based Wavelet Transform

* Extrapolation

® Low pass filtering

® Extended Object
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! Decorrelation

2 Conventional Wavelet Transform
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* Conventional Sequential Coding
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2 Optimal Progressive Transmission
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2 Subband Block Hierarchical Partitioning

® Embedded Zero Block Coding
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! Descendent Blocks
2 Root Block
® Early Passes

* Pixel-Based
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Abstract

Today, face identification/verification systems have many applications in areas such
as personal identity, traffic control, and information security. These systems usually
need a large database of face images. Because of memory limitations and need to have
high retrieval speed, we need to use an efficient compression method to compress these
face images. In this task, we should preserve important face features especially in low

bit rate applications.

In this thesis, in an evolutionary scheme, we propose three ROI-based facial image
compression methods for low/very low bit rate applications. All these methods are
based on wavelet transform and encoding the coefficients using WBTC coding scheme.
We have improved coding performance of WBTC encoder using our proposed block
reordering technique which works in coefficients importance order manner. By this

technique less time and bit rate is consumed to find important coefficients in encoding

process.

In the first method, quality of interested regions is improved by computing the
residual image in wavelet domain, and encoding interested regions by Maxshift method.
In the second proposed method, by using RWT transform, we compress interested and
non-interested regions separately in desired bit rate. Third method is somehow a

combined version of previous two proposed methods. This method uses RWT transform

and residual image coding technigues and reaches to higher coding performance.

Simulation results show that all proposed methods have higher compression
efficiency than JPEG2000, SPIHT, and a ROI-based method especially in low/very low
bit rate, since by reducing bit rate, the efficiency and impact of WBTC and block-

reordering techniques increase.

Keywords: Wavelet Transform, Facial Image, Image Compression, WBTC

Encoder, Region of Interest (ROI).
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