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ADPCM.. ..o, Adaptive Differential Pulse Code Modulation
ACELP. ..o Algebraic Code Excited Prediction
AR Autoregressive
ARV L Averaged Rectified Value
CF e Compression Factor
CW T e Continuous Wavelet Transform
DT e Discrete Cosine Transform
DPCM. .. Differential Pulse Code Modulation
DWT .o Discrete Wavelet Transform
EBCOT............... Embedded Block Coding with Optimized Truncation of bit-stream
B G . Electrocardiogarm
ED S Euclidean Distance Sorting
EEG. .. Electroencephalogram
EMD ..o Empirical Mode Decomposition
EMG . .o Electromyogram
B N Embedded Zero-Tree
2 Frequency Modulation
HEVC. High Efficiency Video Coding
H.264/AVC .. .o H.264 Advanced Video Coding
FEMG .. e Intramuscular Electromyography
IME . Intrinsic Mode Function
JPEG. ..o Joint Photographic Experts Group
LD A Linear Discriminant Analysis
MMP. . Multidimentional Multiscale Parser
MUARP. . Motor Unit Action Potential
MVC . e Maximum Voluntary Contraction
PSS . Percentage Difference Sorting



PMAD. ..o Percentage Maximum Absolute Difference

PRD ... Percent Residual Difference
PSONR ... Peak Signal to Noise Ratio
RIM I S Root Mean Square
DS . Segmentation-by-Similarity
SO T e, Spatial-Oriented Tree
SPIHT ..., Set Partitioning In Hierarchical Trees
VIMD ... Variational Mode Decomposition
WBC . .o Wavelet Block Chains
ZIP e Zone Improvement Program
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! High Density EMG

2 Empirical Mode Decomposition

3 Discrete Cosine Transform

4 Set Partitioning In Hierarchical Trees
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! Electrocardiogram
2 Electroencephalogram
3 Adaptive Differential Pulse Code Modulation (ADPCM)
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! Mean residual vector quantization
2 Autoregressive

3 Residual error

4 Analysis-by-synthesis

5> Averaged Rectified Value

¢ Root Mean Square
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! Discrete Wavelet Transform

2 Embedded Zero-Tree (EZW)

3 Adaptive bit-allocation

4 Tree vectors

5> Dynamic bit-allocation

¢ Multidimensional Multiscale Parser
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! Adaptive Bit-Allocation

2 Dynamic bit allocation

3 Entropy coding

4 Arithmetic coding

> Kohnen Neural Network
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\Y



Ll 00l 0olaiwl EMG dllS i slo JUSew (g5lwos i (gl o oo yion

Joos ong 4 [NA] aisS oo Joe o iy, gloil a5l i Yoomo biod e slosbs,

0ss Slgidiy FEMG (sla JUSw (55lwod 8 Cq Szge hos p (e by, [Y4] 5o [Y0]
ol 0 1y S50 e 9 00,5 e Sz dinn ho yien )0 4575505 53,580l (S e
sokaie & BZW) oals (gilulz jao &350 (5 I050S by, 5l eolatul pgd (g, oS ool oS
ilaodpid pslate @ Ll EZW g, 5l 55 [VA] jo adibice Soge b colps o)l
el 00 oolaiwl SEMG sla JLX

G525 1 5980l g 009y oSN Blail STy e L JUSos (ol (g5lwon y28 (gl Koo g, S
Jes ‘[Y\] o9y o2l o SO s )0 098 oo 00l (MMP) gomai>  cwlbediz coss
it 3 s gy 5l 45 (6 polic Lausgs dabad 1 uras g 0 s (gliged T (sladalsd 4 39,9
g o0 00) o )i (O9b oo (et S8y

el o] 00t 00lii EMG (lo JUioms (5 3lod b (s 6 jlmsiimgd Ly o 51 [12] Lo
oliodiz Gamaizr anSaie el 4l S b ool Glbail pn Sl S e by,
Dol SUIEMG slo JLSow sl S5g b 5t Gadai jshaie 4 dllie ol jo a5 sl (MMP)
(SbS) b g9, 5 (sonaakad o oy (goloitin (3100 o650 S0 5l rizmen ol 0us
51 a8 opl 0,3Vh g ol oo oolaiwl glaakad- s g - 9,0 lawsly zlhesl olss Sge jelaie 4

sy s @lie ol o el ond sslitul 35 EPDS) ooy ol (ilund e ok ysSl

1 Single-Tree Algorithm

2 Recurrent pattern matching algorithm
3 Segmentation-by-Similarity

4 Intra- and intersegment redundancies
3 Percentage Difference Sorting

\f



Yo 2l L gy 0508 el goug g peal Bgyme g Jolaie la,ld50ST L solpinn

) 1> (Silodpid el 0ud dwglie JPEG2000 4YH.264/AVC JHEVC)
L HEVC 5 H264/AVC sla s, oS 5SS & Lgy sbrosls g5, (PRD 5 CF (sl ,Lins
Oy wSslwed i cups Gl polie ol eal Jols golpiin laghile e
S jlwed yid s 550 40 .3les S ads g3 W HEVC i, o] VU polis 4o 9H.264/AVC
et cupe Gl polie ;o 0l ol MMP g, 55 (S e93D) Jobes slo JLS
odS o po Vb polie jo ol Glas e il 65V Sl g59 0l Zilae 5 Jglaie sla s,
g 50 gmme (gkad 08 hgy, HEVC L SDS S 5

o 5 by il Jolaie 3,505, 5 Sglite 5 ouds yme 3l a5 sapaz 350,
S JuS 2ozl 5 IPY] o el pad SO e e 59 S 4 i S slo LS
2 9 St Gl jelate 4 Lo bilo i (B plil e 3 gl SO @ o] i g o
sl g, sl eolatwl el iy pl a4 ol sals solaiwl (gilwos il o8 ioli8l ases
15 i ce onlyd [F0] H.264/AVC 4 [¥F] JPEG2000 siile g (ojluod pid s ol
e 3k S sl oo ool (olpiiun 5518 i 99 3l esslucsan 93 i, 2 ouSTT L[]
S5 g 1S o0 (53lud po LSSz Ol 4 a1y JiSw sloaabd o5T d Sauzy
g oo G il Gliacalil ol 4 diy oaslad QT 40 aS (PDS) a0 Jolw gilwcd e

4 (Wwe poal glajlwespid o (iie 45) (ilugangs (b, Jleel 9)50 50 e IS
~ s anlp e &S o> QT 3 jlwos id aigS cpl a5 cul ] EMG (sl LS
S 50 Rl [PV a8 oo Jos S50 Jla lgen polai sl oS it (6505 (g jLuo pilS

! High Efficiency Video Coding
2 H.264 Advanced Video Coding
3 Relative Complexity Sorting
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2 Region-based Euclidean Distance Sorting
3 Intersegment Correlation
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! Differential Pulse Code Modulation
2 Compressed sensing

3 Joint Photographic Experts Group

4 Zone Improvement Program
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Abstract

Electromayogram signals known as electrical pulses are sent to muscular fibers by
human neural system. These signals are useful in muscle behavior assessment and have
some clinical applications.Today, there is a great tendency to transmit and store long-
term EMG recordings. Moreover, along with the need for suitable methods for
compression EMG signals, we should put in mind the compression should be done in
such a way that useful clinical information is preserved after compression and thus,

medical diagnosis is still fully reachable.

In this thesis, we have proposed two EMG signal compression approach: first one
based on Empirical-Mode-Decomposition based signal approximation and Discrete-
Cosine-Transform based signal smoothing and second one based on pre/de-emphasis
technique. In first proposed approach the role of EMD method is approximation and
signal relative smoothing and also providing the ability to control the quality of signal
approximation. DCT is also used to smooth the EMG signal which inherently has a
relatively high frequency behavior. In second proposed, we have used the pre/de-
emphasis technique in the Fourier domain to produce a smooth signal from the input EMG
signal. In each tow approach the smoothness signal is compressed by wavelet transform
and SPIHT coding after bidimensionality. The proposed methods are evaluated by two
sets of criteria measuring the compression efficiency (including the PRD and CF
measures) and capability of preserving the clinical information (including four spectral

parameters).

Based on the results, for compressive values of 75%, 80%, 85%, 90 %, in first
approach the PRD values are equal to 0.82, 1.55, 2.49, 4.8 for Isometric Contraction
signals and 1.24, 2.67, 4.12, 6.25 for dynamic signals and in second approach PRD values
are equal to 0.94, 1.72, 2.53, 4.96 for Isometric Contraction signals and 1.36, 2.83, 4.25,
6.36 for dynamic signals that show the superiority of the proposed methods compared to

existing approaches.

Keywords: Discrete Cosine Transform (DCT), Electromyogram Signal Compression,
Empirical Mode Decomposition(EMD), Pre/De-emphasis Technique, Set Partitioning In
Hierarchical Trees (SPIHT) Coding, Wavelet Transform.
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