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Firing patterns of the 4 MUs without superpositions.
Regular firings (black), double discharge firings (red) and random firings (green)
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MUAPTSs of the 4 MUs. Regular MUAPs (black), double discharge MUAPSs (red) and random MUAPS (green)
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Regular MUAPs of MU number 1 without additive random noise
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Regular MUAPs of MU number 3 without additive random noise
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Regular MUAPs of MU number 5 without additive random noise
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Firing patterns of the 5 MUs without superpositions.
Regular firings (black), double discharge firings (red) and random firings (green)
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Signal(s) detected by 3 channel(s) with additive noise
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" DFT

* Time Quantization Error
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'Y Peak
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All Spikes Identified Vs Sampling Number in TO1308 (1) Data
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Templates After Rejection Phase (1) in TO1308 (1)
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Firing Pattern Vs Sampling Time for 6 MUAP's in TO1308 (1)
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** Wavelet Transform
°* Decomposition
* Reconstruction
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°' Scalogram Parameters
" Wavelet Packet Analysis
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** Orthogonality

* Daubechies (n(Vanishing Moment)=N) Wavelet
** Battle-Lemarie Wavelet

*¥ Statistical Independence

** Semi orthogonal

> Chui Wavelet

** Piecewise-polynomial approximation
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Active Segments detection in Denoised Signal
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Abstract

Various methods for decomposing EMG signal are presented in recent years.
Their goals, particularly, is toward enhancing previous algorithms and
automating EMG decomposition systems by means of fast computers. The
results obtained from a decomposition program can be used in
neuromuscular disorder diagnosis and motor control. The algorithms
discussed have distinct features rather than other methods. Two different
decomposition algorithms is discussed differ in structure and type of the
muscle contraction, but we can take part this dissertation in another way. On
the other hand, spike detection Methods (active segments) with fixed and
varying window and active/passive classifications is aso discussed. A
comprehensive review is performed on various decomposition algorithms in
structural and Methodological manner and according to it's importance it's
located in a single chapter named introduction. EMG decomposition
problem is discussed and methods addressed. After examining methods
mentioned before, a new Decomposition algorithm is presented based on
previous methods. Distinct feature of this algorithm is using noise
cancellation, active classification and a new method for determining class
members in classification process. Three new methods developed related to
this dissertation, but details is not discussed they were not complete till
defense date. As it's mentioned in dissertation title, we concentrate on
Intramuscular EMG signal and type of contractions is short-term isometric
constant force as well as long-term dynamic with small variation in posture.
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Optimization algorithms , Pattern Recognition , Canonically Registered Discrete
Fourier Transform , Discrete wavelet Transform , EMG Decomposition , L ocating
Waveform Landmarks , Graph theory , Noise Cancellation , EMG Signal , EMG
Simulation , Random Process
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